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Abstract
Lack of knowledge about emerging issues limits the ability of a discipline to accurately target
resources to support effective and sustainable practice. There is evidence to suggest that
human factors and ergonomics (HFE) professionals do not have the specific futures thinking
skills and methodologies to allow these issues to be identified. This study examined options
for the professional not trained in futures studies to explore emerging issues in order to
support an interdisciplinary approach to complex problems. The focus of the study was on
emerging issues in the ergonomics of office work. The study took an action research/learning
and largely phenomenological approach: four narrative methodologies were tested and their
strengths and weaknesses compared. These included a literature review/environmental
scanning (4 years' duration), expert interviews (19 interviews), a scenarios workshop (16
participants) and a naturalistic sensemaking survey using the software SenseMakerTM (99
participants). The latter two case studies were conducted in a large public sector organisation.
Of the four methods, naturalistic sensemaking resulted in the least bias and was the most
sustainable. A model– the Sensemaking Spiral– and methodological framework– Context for
Action (CA) – were developed through the comparison of the case studies, supporting theory
and researcher reflection. The five elements in the CA framework are perspective,
momentum, narrative, patterns and meaning. These elements allow a multi-ontology and
multi-epistemology approach; a balanced research design should select methodologies which
cover all five elements in order to be valid and sustainable. Context for Action allows
different methodologies to be 'scaffolded' together without subsuming one into the other.
Performance criteria for each element are proposed. These allow the comparison of different
research designs to explore emerging issues. This study has argued that meta-data is important
and demonstrated the potential for combining meta-data and narrative approaches in
ergonomics, allowing quantitative as well as qualitative analysis. Like many problems in
HFE, the ergonomics of office work was found to be complex. Evidence that complexity
theory contributes to a better understanding of complex problems in ergonomics has been
presented. The Sensemaking Spiral allows a research project to be positioned with regards to
different frameworks for ignorance and knowledge and with respect to time. An approach
using ignorance based learning and narrative was found to be effective for exploring emerging
issues. Frameworks for ignorance are suggested as a powerful way to locate and manage a
futures focussed project in an interdisciplinary context.
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Glossary of Terms
Term
Abductive reasoning

Meaning
Reasoning through successive approximation

Action learning

Action learning is a systematic process through which
individuals learn by doing. Through the process, people
increase their self-awareness and develop new
knowledge, attitudes and behaviours as well as skills for
making changes and redefining their roles and
responsibilities within new or changing workplace
contexts. (Skippington, cited in Mitchell and McKenna
2008, p. 4)

Action Research

Action research is a process by which change and
understanding can be pursued at the one time. It is
usually described as cyclic, with action and critical
reflection taking place in turn. The reflection is used to
review the previous action and plan the next one. Bob
Dick (1997)

All quadrants all levels
(AQAL)

A four quadrant model used in Futures Studies based on
the work of Ken Wilbur and Richard Slaughter. It
presents four general viewpoints(s) of knower(s). The
main framework is the Integral Operating System (IOS)
which has the intentional (upper/interior individual)
perspective, the behavioural (upper right/exterior
individual) perspective, the cultural (lower left/interior
collective) perspective and the social system (lower
right/exterior collective) viewpoints. Further details
include waves and lines of development, different states
of consciousness and knowing and different perspectives.
Slaughter (2004a)

Chaos

An ontological state in which there are no perceivable
cause and effect relationships. A system in turbulence.

Complex adaptive systems /
complex dynamical system

Systems whose properties change because of the
interplay between the generalized adaptive responses of
the parts and the emergent properties of the whole. Levin
(2008)

discourse

Linguistic units composed of several sentences – in other
words, conversations, arguments or speeches'. Ehdlund
(2007)

Discourse

A series or exchange of related thoughts by one or more
people, which can be described as a conversation.

xxiii

Disintermediation

Removing the layers that separate decision makers from
raw data. This allows decision makers to move from an
abstract representation of a large data set, spot patterns
and anomalies, and focus on the items to which they
really need to pay attention. Snowden (2009)

Doxa

Certain classic accepted texts that must be read‒ that
must be adhered to. Inayatullah (2004a, p. 74)

Dynamic Scenario Learning
Process (DSLP)

A proprietary systems approach to scenario planning.
The decision issue is created in the form of a question
and is then used to identify events (variables), the
underlying patterns (trends), and structure (causal
connections), to develop a system which can be used to
model the future context of the issue to be examined.

Dynamic Scenario Generator
(DSG)

The system diagram constructed in DSLP that allows
researcher to study the potential effect of combinations of
significant changes.

Environmental scanning

A futures research tool that allows us to integrate our
understanding of various sectors of the external
environment and their relationships with systematically
collected macro-environmental information to obtain
early warning of change. Morrison (1995)

Funnel-based reasoning

A necessary but uncertain narrowing of the project scope
over time, a 'waterfall process', as the project moves
towards completion

Granularity

The relative size, scale, level of detail, or depth of
penetration that characterizes an object or activity

INSPECT

An acronym used in environmental scanning. Letters
stand for: Interpretation, Natural, Social, Political,
Economic, Cultural, Technological. A perspective tool to
look for content in areas apart from those most familiar to
researcher. Bawden and Freeman (2007)

Integral Operating System
(IOS)

A model with 4 quadrants, representing interior / exterior
and individual/collective views. These are the intentional
(upper/interior individual) perspective, the behavioural
(upper right/exterior individual) perspective, the cultural
(lower left/interior collective) perspective and the social
system (lower right/exterior collective) perspectives.

Interactive Qualitative
Analysis (IQA)

A structured process using a focus group to define the
relationship between pairs of affinities

xxiv

Macrocognition

Meaning

The mental activities that must be successfully
accomplished to perform a task or achieve a goal. Other
somewhat related terms have been used in this regard,
such as situated cognition and extended cognition. Klein
(2003)
Signification; the outcome of synthesis and integration
involving processes such as reason, perception,
imagination, vision and intuition

Microcognition

The 'building blocks' of cognition, more
microperspectives (that) carry with them the notion of
reductionism, that explanations come from reduction to a
set of basic functions or components'. Klein, Moon and
Ross (2003)

Momentum

An action or actions taken to assist the exploration of
perspective

Narrative

A coherent representation of a story which happens in
conversation, is composed of discourse, appears in a
sequence, and is interpreted retrospectively

Patterns

A perceptual structure occurring in different forms, that is
emergent from the relationship between recurring entities
or events and or considered worthy of imitation

Perspective

A vantage point

PINCHASTEM

An acronym used to ensure a systematic search in
environmental scanning. Letters stand for:
Political/governmental,
Information/communication/media, Natural/macroenvironmental, conflict, Health, Artistic, Social,
Technological, Economic, Moral. A simple basis for
categorisation of sources.

Sensemaking

A range of integrated approaches to three broad
activities: scanning, (data collection), interpretation (data
given meaning) and learning (action
taken). Snowden (2007)

Sensemaking item (SMI)

A unit of analysis as it occurs in the context of
naturalistic sensemaking.

Spiral Dynamics

A model and theory applied in the area of personal
development. The model is in the spiral form, depicting
evolution through different stages of personal growth.

STEEP

Acronym to assist environmental scanning: Science,
Technology, Economic, Environmental, Political, Ethics,
Resources.

xxv

Tactics

Summary statements which point to the resources–
approaches, activities, methods, tools or principles– that
can be used for a specific element in the Context for
Action framework

Vinculum

A mathematical symbol denoting an association between
two entities

Weak signals

Current oddities, strange issues that are thought to be in
key position in anticipating future changes in
organizational
environments (Hiltunen 2008)
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Preface
A thesis is essentially part story, part mosaic. For this thesis, the analogy holds true for the
author’s experiences in creating the product as well as for the product itself – a
methodological framework for exploring emerging issues built on narrative and patterns.
The author maintains that as a thesis in Environmental Design, the thesis can only gain from
an element of creativity in its presentation. This creative element is used deliberately to help
the readers understand challenging concepts and to tell an interesting story. Strategies for
presentation build on the concept that the thesis is really a body of work collected and
assembled over the course of the study and not solely a linear text.
Non-textual elements are included to add depth, provide insight and as a navigational feature
for the document. Visual data includes a map of the logic of each chapter. These maps build
each of the six themes across the chapters to assist the reader to follow the argument of the
thesis. A tabular form of these maps is presented at the end of this preface as a single, visual
reference point for these themes (Tables 2-4 and in map format in Appendix A). The chapter
structure is shown graphically in Figure 2 following these tables. Chapters 1, 4, 7 and 8 build
and deliver the methodological framework which is the main work of the project. Chapters 2,
3, 5 and 6 present individual case studies which support the development of that framework.
The intent has been to use different types of text to allow the document to be not only an
academic work but also to be seen as a story and a mosaic. Some chapters therefore have a
formal and an informal title. Quotations from diverse sources appear intermittently in the
margins to highlight insights from the body of the text. Images and even a cartoon are also
used to highlight or explain the issues discussed.
The reader will note the extensive use of appendices in this thesis. This thesis is essentially
about the methodology for looking at emerging issues in the ergonomics of office work, not
about delivery of content on that subject. Empirical content arising from each element of the
work is therefore presented in the appendices. For example, Appendix B contains ethics
documents relating to the case study chapters, Appendix C to conference papers, Appendix D
to Chapter 2 and Appendix E relates to Chapter 3. This strategy allows only the exemplars
necessary to the argument, such as quotations and summaries to appear, in the main text of the
thesis. The mapping of content to appendices is shown in Table 1.
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Except for some grammatical changes, papers in the appendices appear largely in their
original form at the time of writing. While the author would dearly like to change content to
suit her current understanding, the original output needs to be included with all its conceptual
flaws.
A diagram showing the development of the thesis as a body of work is shown in Figure 1.
This is presented as a timeline. The timeline shows that not all of the analysis of the content
was done in the order of presentation of material in the thesis. The material for Chapter 3
(expert interviews) was, for example, analysed after the material for Chapters 2 and 5
(environmental scanning and the scenario workshop respectively). The order of presentation
of the material in this thesis does, however, mirror that of data collection. The timeline also
shows the mechanics of the project and highlights some of the significant challenges of a
thesis of this type.
Thesis element
Introductory Parts
Ch 2,3,5,6
Chapter 1
Chapter 2

Appendix
A
B
C
D

Chapter 3

E

Ch 2,3,5,6
Chapter 4

F
G

Chapter 5
Chapter 6
Chapter 7

H
I
J

Nature of Appendix content
Maps of themes of chapters, thesis
Ethics documents
Conference papers IEA and HFESA
Draft ssues paper environmental
scanning
Selected interview transcripts and
summaries
Transcripts of reflections on process
List of methods and tools in futures
studies
Scenario Workshop documents
Sensemaker paper and survey
Summary of results Ch 2,3 5,6
relating to development and use of
methodological framework

Table 1 Mapping of appendices to individual chapters
Figure 1 shows the significant time input that was required to drive the administrative and
technical phases of the project. It took thirteen months from October 2006 to November 2007
to obtain a contract relationship with a government entity to carry out the scenario workshop
and survey using naturalistic sensemaking. Organisational activity, staff changes and
technical issues saw the timeline for the survey extend from three months to thirteen months
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from February 2008 to March 2010. The survey then coincided with a period of significant
change for the government entity at which time it had the potential to fail altogether due to
concerns on the impact to human resources. The recursive nature of the project suggested by
the timeline provides evidence of the choice of action research for the research design as
being appropriate.
The author would like to thank the reader in advance for putting in the effort needed to work
with what is often rather densely written prose. An additional challenge is the use of terms
which hail from sociology and the philosophy of knowledge which may be unfamiliar to some
readers. The scope of the thesis demanded many disparate ideas to be brought successfully
together in the one thesis. Whole chapters could have been written on many of these ideas to
explore them in greater depth. If this had been done, the work would never have been
completed and the central themes in the narrative lost. The strategy taken has been to actively
use literature to support each step taken as necessary, not to explore every alternative at each
step. The intent has always to be to cover an idea well enough to build a sufficient case, to
provide a stepping stone to the next idea and so on until it became possible to build the
methodological framework that was the aim of the study.
The thesis aims to act as a guide for the single researcher, academic or professional seeking
new ways to explore emerging issues that can shape research and practice now and in the
future.
A guiding inspiration for this thesis has been the quote by Samuel Butler:

'Life is the art of drawing sufficient conclusions from insufficient
premises.'
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Env. scanning & exp. interviews

Design
sensemaking
survey

Design and run scenario
workshop
Analyse scenario
workshop

Attend conference s

Data collection
naturalistic
sensemaking survey
Final analysis exp.
Interviews and
sensemaking

Write papers for Human Factors and Ergonomics Society
of Australia Conference Nov 2005 and International
Ergonomics Association Conference July 2006
Cognitive Edge
accreditation
course

Development
of framework

Write up naturalistic
sensemaking survey
Development of
proposal

Negotiate with
govt
department
Locate govt department

Write up
scenario
workshop and
env. scanning

Organise
naturalistic
sensemaking
survey

Complete
writing

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

Jun to
Dec

Jan to
July

2004

2005

2005

2006

2006

2007

2007

2008

2008

2009

2009

2010

2010

2011

Figure 1 Timeline for development of thesis
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Ignorance
based
learning
Perspective

Research about future is a 'learning
journey' so action research / learning is
appropriate

Summary

Meaning

Patterns

Authentic exploration of future includes
multiple perspectives which is basis for
validity

Narrative Momentum

Chapter 1
Exploring emerging issues can be seen as
reducing ignorance rather than pursuing
knowledge

Chapter 2
Ignorance perspective demands validity via
scope/fine granularity. Uncertainty of too
much information forces other ways to
make sense such as experts
Pluralism ‐ multiple epistemologies, gives
authentic exploration but volume of
information challenges ability to make
information coherent so try trust in expert
perspective
To plan route for research journey, need a
vantage point and to manage scope by
understanding relationship between
quantity and quality

Conversations on way as a guide HFE and
FS

Narrative of academic literature not in
accessible or agile form. Env scanning
picks up conversations but is costly so try
co‐creation with experts
Research design a mosaic with interactions Need to see interactions of agents and
defining how the pieces fit together
events but environmental scanning has no
inbuilt means to do this so conclude expert
can integrate knowledge from many sources
Need a way to integrate conversations for
meaning and action

Environmental Scanning lacks an embedded
way to proceed to meaning except through
hands on interpretation by researcher or
another person
Journey is metaphor for exploring future. Validity is important in ergonomics; seen as
Need a methodological framework to guide a postnormal science, validity demands
ergonomist exploring emerging issues. Try scope but too broad a scope leads to
overload so choose experts to deal with
standard approach of literature search.
uncertainty about future.

Chapter 3
Experts also becomes wiser with time and
may admit ignorance; suggests experts need
motivation and structure to explore role of
ignorance in their work
Interviews allow a promising shift to story
as method ‐ but lack the ability to ensure
both deep and broad perspectives so best
to try a formal way to ensure multiple
perspecives
Interviews are resource intensive / useful
guide but the opinions of others are no
subsitute for the struggle to find own
answers
Understanding expert narrative is limited
by perspective of those creating and
interpretting it
Interaction in interviews creates part of
pattern of information (the mosaic) but
patterns between interviews is still the
work of researcher.
Expert gives sense of coherence through
believable story ‐ narrative ‐ but opinon is
fallible, need more structure
Experts provide valuable insights but
limited by options for perspective and
interpretation. Try futures studies methods
to improve validity.

Table 2 Summary of themes in thesis: Chapters 1-3
xxxi

Ignorance
based
learning
Perspective

Chapter 5
Scenarios must preserve uncertainty to be
effective (Shoemaker 2002 p. 5)

Chapter 6
Naturalistic sensemaking consistent with
ignorance based learning but comes from
knowledge management

Epistemic pluralism requires questioning
approach to future; Strength of futures
studies is breaking and making
perspectives, in particular about
assumptions and worldview
Self awareness and action learning and
research support idea of strategic
navigation. Futures methodologies support
agile enquiry.

Achieves multiple perspectives; scenarios
may fail if not matched to needs of client
and expected outcomes (Barber 2009 4‐5).

Multi‐ontology approach: complex adaptive
systems co‐exist with the simple, chaotic
and complicated. Features scalability, co‐
evolution, autopoesis, non‐linear
interactions
Allows multiple epistemologies; idea of
safe fail rather than fail safe allows
intervention to co‐occur with research

Some futures studies methods use systems
approach and group processes and include
ways to integrate multiple perspectives
through patterns eg scenarios

Scenarios model complexity but highly
structured scenarios are resource
instensive so integration may be in hands
of researcher, not group.

Micro‐narrative provides finely granulated
data; distributed cognition with
signification at source eliminating
researcher bias.
Relationships/interaction of agents define
the system and emerge in metadata.
Disintermediation allows multiple people
to see patterns in the data;

Diffult to engage with futures studies as
non‐expert; try simple narrative approach
that with history of extensive use in futures
studies to make meaning
If not an expert in futures studies, try
scenarios: method has common history in
business and futures fields, is story based,
accessible to target audience and uses social
construction of knowledge.

Scenarios are a search for understanding
(Barber 2009 p. 4‐5); meaning comes from
participation

Narrative is a scientific discipline capable
of statistical analysis: Pers. comm. D
Snowden 19 Jan 2007

Narrative/multi perspective focus of
scenarios models complexity but
interpretation creates bias; try naturalistic
sensemaking approach

Sensemaker is sustainable way of collecting
and using narrative to find patterns in the
narrative. This supports both integration
and implementation in the long term.

Summary

Patterns

Scenarios are an imagined journey to the
future; participants need skilled guidance
to move between past, present and future.

Meaning

Narrative Momentum

Chapter 4
Knowing fallibly ‐ humble ignorance ‐ is
important in practical sense to support
decisions

Consciousness about the future and futures Scenarios are a category of techniques ‐
thinking skills are important to support
story building with future focus
effective conversations about the future.

Table 3 Summary of themes in thesis: Chapters 4-6
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Ignorance
based
learning
Perspective
Narrative Momentum

Chapter 7
Sensemaking spiral is about exploring
unknown, reducing ignorance in all its
forms: ignorance based learning

Chapter 8
Knowledge is about expectations; ignorance
based learning about surprise; both needed
for complex research context

Multi‐ontology approach: complex adaptive
systems co‐exist with the simple, chaotic
and complicated. Features scalability, co‐
evolution, autopoesis, non‐linear
interactions
Allows multiple epistemologies; idea of
safe fail rather than fail safe allows
intervention to co‐occur with research

Multiple ontologies and epistemologies;
Use multiple ontologies and
need an open framework which locates not epistemologies, a methodological
subsumes different methods
framework with perspective being
dominant; regard complex adaptive
systems as common
Sensemaking Spiral shows spatial /
Action learning / research is common to
temporal qualities of action
futures studies, HFE and knowledge
learning/research.; the framework acts as a management; sensemaking is action
topology
focussed

Micro‐narrative provides finely granulated
data; distributed cognition with
signification at source eliminating
researcher bias
Relationships/interaction of agents define
the system and emerge in metadata.
Disintermediation allows multiple people
to see patterns in the data

Narrative (stories, conversation, dialogue)
is central to human function; valid to
analyse patterns in narrative for emerging
issues.
Patterns are essential to humans to
perception and to create meaning; position
individuals /groups to make own patterns

Narrative is accessible and valid; self
signification improves its usefulness in
research into emerging issues

Meaning

Metadata allows new patterns to be seen; it
is the interactions, best represented with
verbs and relationships, that keep patterns
agile

Narrative is a scientific discipline capable Sensemaking is thought essential to making Meaning is always emergent, never 'known';
of statistical analysis: Pers. comm. D
meaning in uncertain environment
ignorance is a useful frame from which to
Snowden 19 Jan 2007
look for emerging issues

Summary

Patterns

Chapter 6
Naturalistic sensemaking consistent with
ignorance based learning but comes from
knowledge management

Sensemaker is sustainable way of collecting
and using narrative to find patterns in the
narrative. This supports both integration
and implementation in the long term.

Methodological framework supports
sensemaking to explore emerging issues
through use of five elements and multi
epistemology / multi ontology approach.

Reducing ignorance is important;
Sensemaking spiral and CA Framework
support foresight and sensemaking for
exploring emerging issues

Table 4 Summary of themes in thesis: Chapters 6-8
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Key:

Ch. 1

Ch.2

Ch.3

Ch.4

Ch. 5

Ch. 6

Ch. 7

Ch. 8

Intro. & Lit.
Review

Environmental
scanning

Expert
interviews

L it Review
Futures Studies

Scenarios

Naturalistic
sensemaking

Model &
framework

Summary &
Conclusion

Theory & method
Case Study
Major Study

Figure 2 Structure and content of chapters
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Chapter 1 Exploring the future: A journey
'However good our futures research may be, we shall never be able to escape from the
ultimate dilemma that all our knowledge is about the past, and all our decisions are
about the future'. Ralston and Wilson (2006, p.3)

1.1 Introduction
This thesis tells a story about a journey to a foreign country - the future. It focuses on the most
useful conversations a human factors professional on that journey can have with others to help
in 'way finding'. A similar metaphor is used by futurists such as Edward Cornish (2004) who
discusses the deliberate approach taken by explorers for whom preparation, not just luck,
meant the difference between success and failure. The term journey implies a degree of
uncertainty, a term appearing frequently in futures research but also in the tales of the early
explorers.
The journey is also used here as a metaphor for interdisciplinary research with a future focus.
The journeyman in this case is the researcher interested in emerging issues in any field to
inform current practice. The explosion of available knowledge challenges those working
within and between disciplines to take into account more and more information and to
anticipate how this might fit in a complex and constantly changing environment. This thesis is
literally about 'stepping out into the unknown'. The first step has been to explore using a wide
variety of literature as a guide, the second to interview experts, the third to use scenarios with
a user group and the final step to use a qualitative and quantitative approach based on
interpreting the patterns in stories contributed by users of the future environment.
As was true for those explorers moving into unchartered territory, the journey has some
unusual and challenging features and it takes intellectual, even personal courage to work with
them. Due to the uniqueness of each individual, there is no single starting place for this
journey from a professional or even personal perspective. Multiple conversations taking place
en route (read here 'information') will often be serendipitous and certainly involve many other
disciplines. These conversations must be interpreted and may be retold. In the retelling, they
are changed. No two professionals making the journey are likely to take the same route. There
is also no final finishing place, as this foreign country can only ever be imagined, never
predicted. The journey is, however, still important conceptually as it represents deliberate
preparation for uncertainty from a professional perspective.
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The story told here is, at its heart, a practical one but also a cautionary tale. With no single
journeyman, no single route, a myriad of confusing and second hand conversations,
potentially unstable timeframes and an imagined endpoint, the challenges seem
overwhelming. For a human factors professional wanting to advise a client on an issue right
now, the simple approach is to provide a solution which is narrow in scope that is valid only
for now. The problem with this approach is that it may miss important information from other
perspectives. It is also potentially wasteful of finite resources as new solutions are tried and
discarded in the future when they have missed the mark. Using qualitative research
methodology from the perspective of another discipline– futures studies– this thesis aims to
show how a professional can explore the emerging issues in human factors that will affect
how the discipline delivers value to humans. It takes a familiar subject for ergonomists– the
office workplace and stakeholders– and looks at different ways of finding out how office
work might be done in a commonwealth government department 25 years into the future.
The outcome is not a prediction of how office work will be done. A working assumption is
that professionals interested in a subject like office work will always be ignorant of or even
ignore material which later becomes highly relevant. The thesis develops a model and a
methodological approach to help human factors professionals work with the idea of an
uncertain future. In this way, ergonomists can learn to detect emerging issues and consider
them as an integral part of professional practice. With this aim in mind, a natural starting
point for this thesis is to look at how ignorance might be used as a concept to aid exploration
of the future.

1.2 A different perspective: Ignorance versus knowledge
This thesis is about pre-hypothesis research. The aim of this thesis is to inform methodology
to improve practice and outcomes for multi, inter and trans-disciplinary research and thus for
the individual professional such as the Human Factors and Ergonomics (HFE) practitioner
working in a complex world. The context is the 'knowledge explosion', which Smithson
(1991) argues can also be represented as an 'ignorance explosion'. This opens up the
possibility of the researcher aiming to reduce ignorance about the future and therefore about
emerging issues within that future instead of aiming to increase knowledge.
Ayyub (2001, p. 26), an engineer, shares the following: 'Engineers and scientists tend to
emphasize knowledge and information, and sometimes they intentionally or unintentionally
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brush aside ignorance. In addition, information or knowledge can be misleading in some
situations because it does not have the truth content that was assigned to it, leading potentially
to overconfidence.'
Smithson (1991) presented a taxonomy of ignorance in the context of risk management.
Ayyub (2001, p. 31) considered Smithson's taxonomy, made some of his own modifications,
and published this as an ignorance hierarchy. Smithson’s higher order categories are
irrelevance and error, and Ayyub’s higher order categories are blind ignorance and conscious
ignorance. If the hierarchy and essential nature of the terms is preserved, the two can be
compared side by side (discussed in a personal communication M Smithson 16 June 2010).
The re-ordered versions of the two schemas are presented in alongside Smithson's 1991 work
(see Figure 3and Figure 4) for comparison. Smithson has suggested that a critical difference
between the broad categories of ignorance is how they relate to goal direction, with error
being goal directed and irrelevance as less goal directed. Ignorance therefore appears to have
an element of context dependency. A second view is that ignorance can be considered from
the perspective of being in the active or passive voice, with error being more the active
(ignoring) and irrelevance more passive (being ignorant of). Smithson also commented that
Ayyub locates some meta level concepts, such as 'unknowable', as lower order terms. Table 5
provides definitions of terms in Ayyub's hierarchy for the various aspects of ignorance.
Despite the exact definitions and relative location on the hierarchy being open to question (see
Figure 4 and also notes on Table 5), for practical purposes, the active branches are
irrelevance, inconsistency/distortion, and uncertainty. The branches of uncertainty are defined
as ambiguity, approximations and likelihood. Ayyub (2001, p. 33) defines uncertainty as
'knowledge incompleteness due to inherent deficiencies with acquired knowledge.'
The concepts of ignorance and uncertainty appear popular, however a simple internet search
reveals that there is an apparent focus on the discussion of the concept of uncertainty (30
million hits) as opposed to the wider context of ignorance (24 million hits). The focus on the
lower order term, uncertainty, is interesting in that dealing with other potentially accessible
aspects of ignorance - irrelevance and inconsistency/distortion, can be viewed as a necessary
first step in dealing with the more specific term, uncertainty. Ayyub (2001 p. 30) offers some
insights as to why this may be the case:
Ignorance has factitious, i.e., human-made perspectives… Our ignorance and claimed
knowledge depend on our current historical setting, which is relative to various natural
3

and cultural factors, such as language, logical systems, technologies, and standards,
which have developed and evolved over time. Therefore, humans evolved from blind
ignorance through gambles to a state of incomplete knowledge with reflexive
ignorance recognized through factitious perspectives. In many scientific fields, the
level of reflexive ignorance becomes larger as the level of knowledge increases.
It is therefore useful when working with the term uncertainty to at least acknowledge these
'factitious perspectives' of ignorance as providing an important context for designing research.

1.3 Research paradigms and the concept of ignorance.
A key concept addressed by futures studies and one which is a major focus later in Chapter 4
of this thesis, is that of finding ways to establish multiple perspectives on an issue. A second
related challenge is how different perspective are resolved to reduce collective ignorance
about the future of that issue. Leading Australian academic in futures studies, Joseph Voros,
has used the intersection of two concepts - 'integral futures' and 'integral enquiry' - as a
starting point for discussing paradigms of research which support a broad focus on the future
(Voros, 2008). The debate around the application of the word ‘integral’ with respect to futures
studies is the subject of what could be called the ‘paradigm wars’ with several of the main
stances discussed further in Chapter 4. Voros’ article makes a valuable contribution because
the framework he has chosen from his own position as academic and practicing futurist is well
known to the research community beyond the borders of futures studies. Voros bases his
article on the publication series of academics, Denzin and Lincoln (see Denzin and Lincoln,
cited in Voros, 2008 p. 191). Guba and Lincoln have contributed key chapters on research
paradigms to these texts (2005). In 2005 Guba and Lincoln published their current
understanding of these paradigms for acquiring knowledge. These are presented in Table 6
and Table 7 (Guba and Lincoln 2005, pp. 195-196).
The use of Guba and Lincoln's extensive work on research paradigms allows the approaches
taken in this project to be compared from a viewpoint of single framework. Guba and
Lincoln's inclusion of more detailed material on new research paradigms is important in that it
has the practical value of allowing a researcher to be clearer about how, say, a post-structural
approach, might compare with a post-positivist stance on an issue. What is missed by using
Guba and Lincoln’s work in this way is a deeper discussion of the philosophical
underpinnings of each of these enquiry paradigms within these thesis. Indeed, several of these
research paradigms may be less familiar to human factors researchers in some of the domains
of HFE than to futures professionals. The approach taken here has been to consider the
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individual research paradigms more closely within the case studies in this thesis, and to limit
the discussion here to considering the different ways in which these research paradigms
consider the concept of ignorance, a concept which has overall relevance to the argument.
Referring to Table 6 and Table 7, the terms and language appearing on this comprehensive
comparison provide a way to investigate which aspects of Ayyub's 'factitious perspectives of
ignorance' are dominant for a research question. There is also a strong association between
terms on Ayyub's hierarchy of ignorance (Ayyub 2001) and Guba and Lincoln's tables.
Likelihood, for example, can be positioned under Positivism, ignorance appears under Critical
Theories, distortion or incompleteness and ambiguity on Ayyub's hierarchy have similarities
with misapprehensions under Critical Theories, Ayyub's randomness (Ayyub 2001) links
with vicarious under Constructivism (Guba and Lincoln 2005) and the term reflexive appears
under the Participatory paradigm.
The active use of the multiple research paradigms described in Guba and Lincoln (2005)
provides for many ways of reducing ignorance, however this approach may also force the
researcher to reconsider the meaning of the term 'validity' in the context of the research
question. Validity is a construct, its definition being tied to the research context and approach.
This view of validity fits neatly with Smithson’s concept of ignorance being related to goal
direction and therefore being context dependent (see Figure 3). Aspects of validity can be
found in a table created by Guba and Lincoln which puts forward issues to be accounted for in
their five research paradigms (Guba and Lincoln 2005, p. 196; see Table 7).
They propose that the research design should be informed by a unique series of perspectives
which include the nature of knowledge and how to acquire it, what constitutes quality and the
stance chosen regarding values and ethics. Most importantly for this study, Guba and Lincoln
claim the role or degree of active involvement of the researcher, described as inquirer posture
(Guba and Lincoln, 2005, p. 196; Table 7) is a relevant issue for research.

1.3.1 Validity and the new research paradigms
Guba and Lincoln (2005) discuss how inquirers using the new research paradigms- critical
theory, constructivism, participatory and cooperative enquiry- may understand validity.
Critical theorists are seen to lean towards a foundational perspective, those coming from
constructivist or participatory enquiry stance being represented as favouring an antifoundational perspective where:
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. . . agreements may eventuate as the result of a dialogue that moves arguments about
truth claims or validity past the warring camps of objectivity and relativity toward a
communal test of validity through the argumentation of the participants in a discourse.
Guba and Lincoln (2005, p. 204).
While the difference between constructivism and constructionism is discussed in the literature
(see Crotty 1998, p. 58), the question for this thesis is one of validity. Guba and Lincoln
(2005, p. 205) summarise the conversations around rigour in method and rigour in the
interpretation of research material and ask 'Can our co-created constructions be trusted to
provide some purchase on some important human phenomenon?' (Guba and Lincoln (2005, p.
205). Considering validity from the perspective of authenticity, they refer to their earlier work
and describe five criteria put forward as marking the 'hallmarks of authentic, trustworthy,
rigorous, or 'valid' constructivist or phenomenological inquiry.' (Guba and Lincoln, cited in
Guba and Lincoln 2005, p. 207).
Of the five criteria they offer, fairness, ontological authenticity and educative authenticity
seem most applicable to this study.
Fairness was thought to be a quality of balance; that is, all stakeholder views,
perspectives, claims, concerns, and voices should be apparent in the text. Omission of
stakeholder or participant voices reflects, we believe, a form of bias . . . this fairness
was defined by deliberate attempts to prevent marginalization, to act affirmatively
with respect to inclusion, and to act with energy to ensure that all voices in the inquiry
effort had a chance to be represented in any texts and to have their stories treated fairly
and with balance.
Guba and Lincoln, (2005, p. 207).
Ontological and educative authenticity refer to the degree to which a raised level of
awareness, firstly in the research participants and secondly in others associated with these
research participants, is achieved.
These three authenticity criteria–fairness and ontological and educative authenticity–resonate
well with terms on two of the more challenging branches of the ignorance hierarchy– active or
'blind ignorance' and distortion, that is, 'inconsistency' (see Figure 4). Actions to reduce
irrelevance and therefore untopicality and taboo, should provide a more inclusive context for
the discussion of emerging issues in human factors. Achieving balance between data sources
and how these are presented should minimise bias and therefore the tendency to distortion or
inconsistency. A raised level of awareness in research participants and in those they influence
should support efforts to reduce both irrelevance and inconsistency. It seems reasonable that
6

Figure 3 Smithson's taxonomy of ignorance
From Smithson 1991. Terms have been reordered to place irrelevance on the left and error on the right hand side. Smithson sees goal-direction as
something that defines the two sides of the tree (Personal communication M Smithson 16 June 2010), thus ignorance has a type of context
dependency. His original distinction is between the active voice (ignoring) on the right hand side and the passive voice (being ignorant of) on the
left hand side as shown in this depiction of Smithson’s taxonomy.

Figure 4 Ayyub's hierarchy of ignorance
From Ayyub (2001). Terms have been reordered left to right and presented so that similar terms align with Smithson’s original taxonomy.
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Term
1.0
1.1

Blind Ignorance
Unknowable

1.2
1.2.1

Irrelevance
Untopicality

1.2.2

Taboo

1.2.3

Undecidability

1.3
2.0
2.1

Fallacy
Conscious Ignorance
Inconsistency

2.1.1
2.1.2
2.1.3
2.2
2.2.1
2.2.2

Confusion
Conflict
Inaccuracy
Incompleteness
Absence
Unknowns

2.2.3

Uncertainty

2.2.3.1

Ambiguity

a
b
2.2.3.2

Unspecificity
Nonspecificity
Approximations

a

Vagueness

b

Coarseness

c

Simplifications

2.2.3.3

Likelihood

a
b

Randomness
Sampling

Meaning
Ignorance of self-ignorance also called meta-ignorance
Knowledge that cannot be attained by humans based on
current evolutionary progressions, cannot be obtained at
all due to human limitations, or can be attained only
through quantum leaps by humans
Ignoring something
Intuitions of experts that could not be negotiated with
others in terms of cognitive relevance
Socially reinforced irrelevance. Issues that people must
not know, deal with, enquire about, or investigate
Issues that cannot be designated true or false because they
are considered insoluble; or solutions that are not
verifiable; or ignoratio elenchi
Erroneous belief due to misleading notions.
A recognised self-ignorance through reflection.
Inconsistency and knowledge can be attributed to distorted
information as a result of inaccuracy, conflict,
contradiction, and/or confusion.
Wrongful substitutions
Conflict in or contradictory assignments or substitutions
Bias and distortion in degree
Incomplete knowledge due to absence or uncertainty
Incompleteness in kind
The difference between the becoming knowledge state and
current knowledge state
Acknowledging completeness due to inherent deficiencies
with acquired knowledge
The possibility of having multi-outcomes for processes or
systems
Outcomes or assignments that are not completely defined
Outcomes or assignments that are improperly defined
A process that involves the use of vague semantics in
language, approximate reasoning, and dealing with
complexity by emphasising relevance
Non-crispness of belonging and non-belonging of
elements to a set or a notion of interest
Approximating a crisp set by subsets of an underlying
partition of the sets universe that would be bound by this
set of interest
Assumptions needed to make problems and solutions
tractable
Defined by its components of randomness, statistical and
modelling
Non-predictability of outcomes
Samples versus populations

Table 5 Definition of terms from Ayyub’s hierarchy of ignorance
From Ayyub (2001, p. 32). Smithson sees Ayyub’s taxonomy as placing meta level concepts
such as unknowable, into the primary level. Smithson suggests that fallacy should sit
potentially on the error side of the framework (M Smithson personal communication 16 June
2010).
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Table 6 Basic beliefs of alternative inquiry paradigms Guba and Lincoln (2005)
From Guba and Lincoln (2005, p. 195).
9

Table 7 Basic beliefs of alternative inquiry paradigms (continued)
From Guba and Lincoln (2005, p. 196).
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the hierarchy of ignorance can therefore be actively used to help define validity in the context
of a specific research question.
The final two authenticity criteria– catalytic and tactical authenticity– are described as
aligning more closely with actions coming out of the research process 'creating the capacity
in research participants for positive social change' (Guba and Lincoln 2005, p. 207). These
validity criteria specifically allow for the cycles of research which might arise from an
ongoing enquiry into emerging issues in ergonomics. They are therefore potentially both
valuable aspects of validity in that they can contribute to outcomes from this research project
by being a measure of the level of support created for further research and interventions.
Evidence of how these two final authenticity criteria can be allowed for in research design is
found when naturalistic sensemaking is tested in this project in the fourth and final case study
(Chapter 6).
A multi-perspective approach and a broad definition of validity appear to make sense, but
both create a significant challenge. If all perspectives arising from the use of multiple research
paradigms are honoured in the process of reducing ignorance and uncertainty, how can these
different perspectives be reconciled? The complexity that comes out of taking this broad
approach to reducing ignorance appears to be inconsistent with firstly understanding what is
happening and secondly with taking effective action.

1.4 Integration, implementation and interdisciplinarity
Bammer and Smithson’s text Uncertainty and risk: Multidisciplinary perspectives (Bammer
and Smithson 2008), addresses the issues of integration and intervention. Bammer first
clarifies her understanding of the term 'multidisciplinary' and its related terms inter- and transdisciplinary as potentially valuing knowledge from academic sources above that of
'knowledge from different sectors' (Bammer 2008, p. 27 & p. 40). Bammer favours the terms
'knowledge in practice' and 'knowledge from different sectors' to replace the terms multi-,
inter, or trans-disciplinary sources. This altered focus sits well with Guba and Lincoln's
fairness criteria for validity which aims to be open to multiple perspectives (Guba and Lincoln
1989 cited in Guba and Lincoln 2005, p. 207) at least some of which may be from sources
other than academics.
Bammer (2008) puts forward an approach called ' I2S', a proposal for an Integration and
Implementation Science. Bammer describes concepts aligned with a systems based approach
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and less closely, with complexity theory. Using examples of perspectives on climate change,
Bammer makes the following point:
'Interconnected systems of problems such as these highlight two things. The first is the
importance of pulling together relevant knowledge from academic disciplines and
practice. The second is the impossibility of knowing everything that is necessary to
deal with all the problems. Thus tacking complex issues requires effectively dealing
with both what we know and what we do not know' (Bammer 2008, p. 33).
Bammer proposes what is necessary is a focus on integration and implementation concepts
and methods as a specific body of knowledge. Bammer's proposal for integration and
implementation encompasses five strategies, each incorporating a number of methods.
Bammer lists these as 'dialogue-based, model-based, product-based, vision-based and
common metric-based' (Bammer 2008, p. 33).
The practice of human factors and ergonomics (HFE) provides an example of Bammer's dual
challenge of integration and implementation. HFE is a body of 'knowledge from different
sectors' united by a central guiding principle that humans are paramount. Humans do not,
however, exist in a vacuum but in a complex environment full of objects, spaces and systems.
To mitigate future issues, HFE research needs to focus on how the habitat is changing,
creating new mismatches or modifying existing ones, as well as on how the new ‘match’ can
be delivered. This requires HFE practitioners to effectively integrate ideas from other nonHFE perspectives into their work, to identify the emerging mismatch, to be able to explain it
effectively and then work with others to change or eliminate it.
It is this active integration of what is known and unknown that identifies and prepares for the
implementation of the most reasonable match between the humans and the other elements in
the human habitat. Both processes are needed to deliver this match and achieve improved
productivity, health and satisfaction to HFE's human clientele.

1.5 An interactions model for ergonomics
The pace and complexity of the changes in the human habitat challenge ergonomists to
discover new ways of understanding this habitat and more effective ways of working with
others who live in and contribute to it. A novel concept– Ekistic-MacroErgonomics– has
even been proposed as a relevant umbrella term for the way human factors and ergonomics
intervene to meet this need (Keenan 1997). With a humanist’s perspective and acknowledging
the challenge of working with and through others, it is not surprising that human interaction
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has been presented as a central theme in revisiting models of ergonomics (Hignett and Wilson
2004).
Hignett and Wilson (2004) have reviewed and extended the traditional three cornered model
of ergonomics to include emotional, philosophical and social aspects to ergonomics in
addition to the more traditional cognitive, physiological/biomechanical and
anatomical/anthropometrical aspects of the discipline (Figure 5). They have then represented
this as a hexagonal pyramid intersecting with the triad of micro, meso and macro-ergonomics
perspectives (Hignett, cited in Hignett and Wilson 2004, p. 475). The nexus is the interactions
aspect of the model with interaction seen as being necessary for integration. The micro, meso
and macro perspectives can be thought of as the integrated practice of ergonomics–
implementation. Placing the two models side by side shows the potential for ergonomics to be
more outwardly focussed on its interactions with knowledge from different sectors.
Several challenges are apparent in applying Hignett and Wilson's (2004) model to emerging
issues in human factors. One is the potential difficulty of working with multiple perspectives,
already noted in ergonomics literature in subdomains such as macro-ergonomics. Another
critical issue is the reliance on a humanist perspective which may not be accepted from
stakeholders in other sectors such as finance. Aligned with this is a third challenge addressed
by the literature on futures studies, of how to think effectively about the future. A fourth
challenge is making sense of and acting on the complex information relating to any particular
project of interest to ergonomics and other stakeholders. This thesis takes the view that
ergonomists can meet these challenges by:


Learning to open up to 'knowledge from different sectors' (Bammer 2008, p. 40)



Learning and applying the frameworks of other disciplines, in particular, those used in
futures studies and knowledge management and



Considering research methods and tools that support sensemaking and action for an
individual or a team working in a complex operating environment.

Elements of these three points appear to be addressed by current literature examining the role
of complexity in ergonomics.
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contingency factor then a better mapping between it and ergonomics needs to be performed'
(Walker et al. 2010 p. 1175).
Walker et al. (2010) provide three perspectives on complexity. Viewed from the perspective
of an attribute, Walker et al. report the consistent themes as being 'many parts and
interconnections; change and dynamism; uncertainty and incomplete knowledge' (Walker et
al. 2010 p, 1176).
This is consistent with Hignett and Wilson’s idea of interactions being important in
ergonomics practice (Hignett and Wilson, 2004). Walker et al. suggest, however, that this is
the least useful way to approach complexity from an ergonomics perspective.
Neither does it provide metrics that can be used to define how complex a particular
ergonomics problem is. It merely describes the problem (space) rather than offering
solutions to the problems contain therein. But this, broadly speaking, is the level of
discourse accorded to complexity in the vast majority of the mainstream literature.
(Walker et al. 2010, pp. 1178‐1179)
The second perspective is that of the 'complexity theory' view which Walker et al. (2010)
describe as having a greater focus on assessing the degree of complexity of a particular
situation than the attribute view. In the third and final perspective, Walker et al. consider the
complex systems research view which looks at how complex systems operate and how they
can be modified. They position the complex systems research view as being aligned with
complex adaptive systems (described in detail in this thesis in Chapter 6). They discuss
stability, chaos, complexity and emergence, suggesting that looking at intact systems while
avoiding oversimplification is important. They provide a formula which aims to predict error
rates for different ergonomics problems given different levels of decomposition of the
problem and different numbers of variables. They conclude that:
A deeper understanding of complexity also has something else to offer ergonomics.
Highly efficient and parsimonious methods and models afford the potential to obtain a
disproportionate effect. Just as desired courses of action can become sharply
attenuated due to complex effects, so too can small interventions become sharply
magnified. The challenge for ergonomics is to harness complexity in such a way as to
ensure the latter, rather than fall victim to the former.
Walker et al. 2010, p 1184).
Walker et al.’s (2010) description of different presentations and approaches to complexity
suggests that the literature on complex adaptive systems may provide a useful starting point
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for working with complex issues in an ergonomics environment. The evolving recognition of
the relevance of complexity for ergonomics has occurred in parallel with the interest in
complexity in the literature of other domains such as anthropology (Lansing, 2003),
management (Weick and Sutcliffe, 2001) and the natural sciences (Levin, 2005). There is also
evidence authors in fields closely aligned with ergonomics have recognised the potential
value of a specific approach which situates complexity and complex adaptive systems within
a broader sensemaking framework. The Cynefin Framework created by Dave Snowden
(2010c and 2010d) has been applied in multiple domains. These include Occupational Health
and Safety (Sardone and Wong, 2010; Csontos, 2009), literature on decision making in a team
environment and situational awareness particularly in a military environment (Salmon et al.
2008; Turner 2007; MacFarlane c2006 and Warne et al. 2004). The Cynefin framework
describes four ontological positions or domains which can be used to make sense of a
situation and to support decision making. These are two types of order, the simple and
complicated, and two types of unorder, the complex and the chaotic. There is also a fifth
domain, that of disorder. Associated with the framework are a number of techniques which
are used to locate an issue on or between these domains and more recently, software used to
capture and identify patterns in fragments of narrative– commonly stories or anecdotes about
the issue. Each domain has unique characteristics that alter the approach to situations located
in that domain. Because it is dynamic, the framework can be used not only for sensemaking
but to make decisions and act on the types of complex and complicated issues seen in the
practice of human factors and ergonomics in the field.
In a statement which demonstrates the relevance of sensemaking to futures studies and the
aims of this thesis, Snowden clarifies how he sees sensemaking relating to thinking about the
future:
Anticipatory thinking is the process of recognizing and preparing for difficult
challenges, It is a form of sensemaking. Sensemaking often takes the form of
explaining events and diagnosing problems, a retrospective process. It can also take
the form of formulating expectancies about future events. It is this future-oriented
aspect of sensemaking that interests us here – anticipatory thinking. The term
anticipatory is used instead of the conventional ‘predictive’, as the latter connotes a
level of omniscience that does not usually exist in the inference of future events.
Snowden (2007, p. 4)
Snowden’s explanation of sensemaking also shows how it has similarities with action
learning: 'Sensemaking may be thought of as a range of integrated approaches to three broad
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activities: scanning, (data collection), interpretation (data given meaning) and learning (action
taken).' (Snowden 2007, p. 5)
The terms sensemaking and complexity are now occurring more frequently and in multiple
domains and areas of practice. This trend, combined with an increasing interest in the
relevance of new research paradigms, suggests that a shift towards alternative ways of
research more common in these domains may also be relevant to ergonomics. Hignett and
Wilson (2004) consider the application of qualitative research methods for ergonomics.

1.7 Qualitative research in ergonomics
Given the complexity of many real world environments such as the office, research in the
field is more likely than laboratory based research to involve multiple stakeholders. Public
sector work and human factors practice both draw people from a variety of backgrounds. This
project therefore considers both as holding 'knowledge from different sectors', that is, both are
non-heterogeneous groups. One factor in common for public sector workers and ergonomists
is that individuals working in either area of practice must seek multiple perspectives and work
with others from outside their own areas of practice to be effective.
There has been much discussion in ergonomics literature about how ergonomists can
effectively engage other stakeholders in issues relevant to ergonomics practice. Hignett and
Wilson (2004, p. 476) discuss Branton’s humanistic view of ergonomics. They quote Branton
as stating that it is important to ensure 'an individual’s philosophy was considered with
respect to the situation in order to incorporate an understanding of their perceptions and views
that extend beyond the current situation'. Branton's view of ergonomics applies not only to
other stakeholders but also to the ergonomics researchers themselves as ergonomists need to
be able to see themselves as acting as agents in their own work. This need to consider the
'world view' of the researcher and participants in research is central to using qualitative
methodology, the subject of Hignett and Wilson's 2004 paper. World view is also held to be
an essential concept for futures studies, considered further in Chapter 4.
Considering an individual’s philosophy as well as the wider context of the situation presents a
problem of focus. The human factors researcher, and potentially the public sector worker or
other stakeholder working with them, needs to simultaneously maintain both an inwards and
an outwards focus. The inwards focus is on their own philosophy and values and those of the
people they engage with. The outwards focus seeks the information content coming from the
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research process and also to understand the broader context of the research. The perspective
shift between an inwards and outwards focus calls for different research approaches which in
the end must be reconciled. This provides further evidence that the methodological approach
taken in qualitative research in ergonomics as it applies to researching the future needs to
account for multiple ontologies and epistemologies. This pluralistic approach is described in
the material on Guba and Lincoln's research paradigms (Guba and Lincoln 2005) appearing in
Chapter 2. Hignett and Wilson (2004) have made a strong case for the more extensive use of
qualitative research within human factors. They propose five key points differentiating
qualitative from quantitative research. These are:
1. Representation of the world in terms of words or pictures through qualitative
methodology rather than numbers (quantitative methodology).
2. A sampling strategy which is pre-assigned for projects using quantitative
methodology, whereas the sampling strategy for qualitative research develops during
the study.
3. The iterative (cyclical) nature of data collection and analysis in qualitative
methodology compared with the linear approach in quantitative methodology.
4. The emphasis on identifying the influence of the researcher in qualitative
methodology. This is achieved by the researcher reflecting on their interactions before
and during the project.
5. Allowing for scale, with qualitative studies focussing on a few cases but many
variables, in contrast to many cases but few variables in quantitative studies.
All five of these issues relate directly to qualitative research with a focus on emerging issues
in human factors. Each of them bears on this study and contributes to the rationale of the
research design. The following sections take the sentiment of each one of these five points
and use these as a starting point for a discussion of how the research design of this project has
been approached.

1.7.1 Exploring the future in words and pictures
Core texts such as Crotty (1998, p. 5) provide useful structure for research design. Crotty lists
methods for qualitative research, with the following selection of methods appearing to have
merit. Between them, they allow for the use different types items from which meaning can be
made as has been suggested by Hignett and Wilson (2004).
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Questionnaires/surveys provide for responses to both closed and open questions, the latter
being considered more appropriate where more is unknown about the research question. The
collection of basic demographic material allows the results to be interpreted within a wider
context during the analysis. The questionnaire format can achieve large data sets but is not
customisable for each participant except to the degree to which open text questions allow a
personal response. The use of open text is limited to the extent that in the interpretation of that
text is made by the researcher.

Interviews allow for a flexible approach to sampling for co-creation of research material. The
interview enables both breadth and depth of enquiry on specific issues through holding a
single interview or a series of interviews if more appropriate.

Focus groups allow for both a cultural approach to developing skills for futures thinking
within a group environment and a sense of learning as material relating to emerging issues is
developed. This approach also allows for the co-creation of research material through the
interaction of participants.

Life history and case study may have a role in that both provide a story line that can be
critiqued and used to provide real life examples to understand the past as a gateway to the
future. Genealogy is a method in futures studies, with some similarity to these methods.
Genealogy looks at how a subject is seen from different perspectives of distance, for example
from another idea or over time to see how the discourse about that subject changes.
(Inayatullah 2004a, p. 8). The relationship between information occurring in the past and in
the present is certainly the focus of very different approaches to understanding the future.
Another concept termed persistent mutual information (PMI) has been used to model, using
mathematics, the strength of the relationship between information occurring in the past and
the present in order to estimate ‘the past history of a system and its evolution significantly
later in the future’ (Ball, Diakonova and Mackay, 2010 p. 327). While very different in
philosophy, both approaches consider the concept of emergence which is central to that of
complexity.
This project has included interviews (Chapter 3) a focus group (Chapter 5) and a survey
(Chapter 6) as methods and the overall research design has been to use four case studies to
test different ways of exploring emerging issues in the ergonomics of office work.
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Interpretive methods are appropriate to include as are the analysis of documents, conversation
and content narrative, data reduction, theme identification, cognitive mapping. These methods
allow analysis of text collected through other qualitative strategies.
Each of the above methods relies on communication and, to a large extent, on text in either
spoken or written form. The definition of text is therefore central to this thesis.
Text can be defined simply as 'any group of utterances or sentences which show cohesion'
(Delbridge 1997b, p. 1944). A common use of the term is to refer to an author's words in print
form. It is this narrower interpretation which fits best with the traditional literature search in
the research process. Another perhaps more relevant definition for qualitative research and,
specifically for the interpretive methods listed above is 'any theme or topic' (Delbridge,
1997b). This definition allows for, in addition to print based sources, a much wider range of
material to be included in the research process.
This second definition is consistent with Inayatullah's definition of text as 'anything that can
be critiqued– a movie, a book, a worldview, a person– something or someone that can be read'
(2004a, p. 8). An image, then, in Inayatullah's view, can be considered text. This definition is
also consistent with the concept of a sensemaking item (SMI) as a unit of analysis as occurs in
the type of survey – naturalistic sensemaking– used in Chapter 6 of this thesis.
The term 'discourse' comes up frequently in qualitative research and particularly in the
theoretical aspects of futures studies. It has different definitions in different contexts. In
semantics, discourse (small d and no italics) refers to 'linguistic units composed of several
sentences – in other words, conversations, arguments or speeches' (Ehdlund 2007, p. 139). In
social sciences and their associated fields Discourse refers to (capital D and italics) refers to
'following a topic or theme', an interpretation of Discourse which will be presented later in
Chapter 7. As was the case with definitions of text, there is a more rigorous meaning of the
term as 'a formal discussion of a subject in speech or writing' (Delbridge, 1997a, p. 543) as
well as a more open definition as 'communication of thought by words; talk or conversation'
(Delbridge 1997a, p. 543). For the purposes of this thesis, text can therefore be considered as
a unit of delivery of thought and Discourse as a series or exchange of related thoughts by one
or more people, which can be described as a conversation.
The strategy taken for Chapters 2, 3, 5 and 6 of this thesis is to consciously build an argument
for the use of the broader definition of text as something that can be critiqued, and to actively
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seek and evaluate conversations that have the potential to reveal emerging issues in
ergonomics.
To do this, the thesis first considers in Chapter 2 what can be learned by a human factors
researcher about the future of office work. It does this by looking for text and discourse using
the more conservative meanings of these terms, and then to use environmental scanning with
the broader definitions. Chapter 3 uses a conversation based approach– expert interviews– as
a way of enquiring about emerging issues in ergonomics. Chapters 5 and 6 present two further
examples of conversation, understood here as Discourse– as an approach to futures research firstly scenarios (Chapter 5) and then naturalistic sensemaking (Chapter 6). All four methods
emphasise the role of text and conversation as an approach to qualitative research for
emerging issues in ergonomics.

1.7.2 Abductive reasoning, emergence and the methodological
mosaic
Hignett and Wilson’s (2004) second point above on sampling is used here as a simple starting
point for what is in essence an explanation of how this work is pulled together from many
smaller units and four larger ones – the case studies. The small pieces of information relevant
to each case study contribute not only to that specific case study, but also to the development
of the major products of the thesis – a model and methodological framework.
In this project, methodology (described here) is used to develop method and content
(presented as case studies in Chapters 2, 3, 5 and 6 with the content in appendices) to develop
a methodological framework (described in Chapter 7).
The overall methodological approach was to allow sufficient sampling to complete each case
study. Each case study was therefore finite in so far as the development of this thesis goes, but
for that method to be truly successful, it must have the potential to be continued sustainably
over time to pick up emerging issues in the future.
In addition to this, the overall methodology had to provide a way of scaffolding each of the
four case studies and all of their comprising parts into a cohesive whole by using a
theoretically sound mechanism that allowed the emergence of the methodological framework.
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There were therefore at least three applications of 'sampling' as they apply to this thesis, one
at the case study level, one between case studies and the suggestion of a third at the level of
designing the model and methodological framework.
This brings to mind Denzin and Lincoln’s metaphor of the qualitative researcher as bricoleur
(Denzin and Lincoln 2005a, p. 4) or quilt maker. The preference here is to use as a metaphor,
something more tactile and three dimensional– a mosaic.
With not only words but images and other elements being put forward as data for qualitative
research, the methodological approach for this study can then be considered.
A study of this type does not seem to neatly match any of the methodological options put
forward by Crotty (1998), the most likely choices being grounded theory, phenomenology and
action research.
An argument might be made for either grounded theory, as applied by Hignett and Wilson
(2004) or perhaps for phenomenology. It can be hard to discriminate between the two as
authors such as Baker, Wuest and Stern (1992) point out. In an effort to warn others of the
tendency to 'slur' the two methods, these authors describe the fine differences in the purpose
and roots of grounded theory and phenomenology, situating the former as being interested in
discovering and explaining social and psychosocial processes and the latter as describing the
lived experience of the researcher. Both of these purposes are relevant to this project; to
choose between them does not advance the rationale for the methodology.
The unit of analysis is also problematic. A valid comparison of the content coming from each
of the case studies– the emerging issues– would be hard to achieve given the different formats
for outputs of each of the case studies. A more fundamental problem is that of comparing
abstract ideas about a future that is essentially, uncertain. To compare each of the case studies
at the level of the experience of the researcher (and consistent with a phenomenological
approach) is both relevant and interesting. This does not, however, advance the development
of the framework in that every researcher’s experience will be different.
The use of grounded theory would appear to highlight an important issue for qualitative
studies which is very consistent with the study of an uncertain future– the need to find
appropriate means for pre-hypothesis research. In qualitative research, the researcher's
understanding of the research material is emergent and incomplete. It is the mechanism of
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reasoning applied to the pieces of the puzzle which seems to be the defining feature of the
methodology that is needed. Analysis using hermeneutics or semiotics can certainly be argued
as having a role at the case study level, but both are seen as limited in the practical work of
developing the methodological framework. The main challenge here is to ensure the research
design is not only valid, but that it is scaleable.
The use of abductive reasoning may prove to be the practical link between all four of the case
studies. Abductive reasoning is 'reasoning through successive approximation. Under this
principle, an explanation is valid if it is the best possible explanation of a set of known data.
The best possible explanation is often defined in terms of simplicity and elegance…'
('Abuctive reasoning' n.d.; for discussions on how abduction relates to grounded theory, see
Reichertz 2010) and to emergence and potentially phenomenology via semiotics see Dimitrov
1998). The definition of abductive reasoning as 'successive approximation' does, however,
suggest that action research and its related form, action learning are appropriate
methodologies for this project.

1.7.3 Action research and action learning
Qualitative data collection was described as cyclical in the study by Wilson and Hignett
(2004). This is one of the classical patterns described in literature on action research, and
what appears to be the most workable option at the methodology level for this qualitative
study. Action research has been put forward as a highly relevant methodology for futures
studies:
If we accept that we cannot know 'the future', or even that 'the future' does not exist
'out there', but is rather an expression of human consciousness, then it follows that
futures studies should not be judged for its efficacy in knowing the future, but rather
judged for its efficacy in facilitating the capacity for foresight among people.
Ramos (2006, p. 652).
List (2006, p. 673) suggests that 'because the main output of futures work is in the minds of
those who engage in it, a high level of participation is necessary for future work to be fully
effective. This might be better achieved through a convergence of futures work and action
research.'
Inayatullah (2006b) sees action learning in futures studies as a process of recursive
questioning supporting anticipation. Differentiating between action research and action
learning (see Dick 1997) may not be productive for this project. This project uses multiple
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methods, each of which is biased slightly towards either research or learning and all of which
value the interaction of people as sources of knowledge. Inayatullah clarifies just this idea by
claiming that 'anticipatory action learning/research is collaborative, and works within the
epistemological framework of participation' (Inayatullah 2006b, p. 657).
This project can be seen as action research at the level of development of the methodological
framework and action learning in that participants and most specifically the researcher have
been changed in some way through their participation. This participatory approach is
appropriate not only for futures research but also known and practiced widely within the
discipline of ergonomics and human factors.
Action research describes a process which is not always, strictly speaking, cyclical but more
the form of a loose spiral. Temporal aspects of the study are not necessarily stable, with some
steps occurring in parallel while others occur in a planned or unplanned sequence. Results
from one stage may substantially change future data collection in unexpected ways with some
stages added and others removed. The result is a gradual build-up of knowledge not only
about the subject of enquiry, but about the best approach to take to explore the research
question further. This type of approach seems quite appropriate for learning about the
application of methods from another discipline unfamiliar to a human factors professional,
one major objective of this study. Action research is therefore the main term used in this
study, however it should be understood that the research is always guided by what the
researcher has learned through each case study. The terms are therefore used somewhat
interchangeably throughout this thesis, with the choice dependent on the context at the time.

1.7.4 The influence of the researcher
Action research which acknowledges the influence of the researcher but which does not
disown a critical approach suggests a theoretical perspective of interpretive phenomenology.
Crotty (1998, p. 82) tells us that 'phenomenology is about saying 'No!' to the meaning system
bequeathed to us. It is about setting that meaning system aside.' This seems appropriate for
learning about and 'opening' up discussion on possibilities for the future, particularly as the
aim is to explore, not to predict, the future. Importantly, Zaner (cited in Crotty 1998, p. 82)
states that 'phenomenological philosophy is first of all philosophical criticism. . . I disengage
from a claim in order to criticise it'. Critical futures is an aspect of futures studies which pulls
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apart and questions what is understood so that knowledge about the future can be remade in
new forms.
This clearly fits with an overarching epistemology of constructionism and the metaphor of a
mosaic suggested above. As Crotty (1998, p. 55):
…tells us 'what distinguishes constructionism, setting it over against the objectivism
inherent in the positivist stance, is its understanding that all meaningful reality … is
socially constructed. The chair may exist as a phenomenal object regardless of
whether any consciousness is aware of its existence. It exists as a chair, however, only
if conscious beings construe it as a chair. As a chair, it too is constructed, sustained
and reproduced through social life.
This description of constructionism sits well with the assertion that knowledge and its alter
ego, ignorance, are both socially constructed. This idea is discussed by Smithson (1991) in his
writing on the concept of ignorance and alluded to in Ann Oakley’s comment that 'a way of
seeing is a way of not seeing' (Oakley, cited in Crotty 1998, p. 55).
It also implies the nature of socially constructed meaning (and therefore knowledge and
ignorance) must be accounted for when designing ways to communicate what has been
learned by others, an essential aspect to the success of this project.
The ability of the researcher to step back completely from influencing the project is
questionable, as is clearly stated by Murphy et al., (cited in Hignett and Wilson 2004, p. 476):
'…there is no way in which the researcher can escape the social world in order to study it.'
The challenge then is to be aware of how the researcher has influenced the process.
Constructionism allows alternative realities to co-exist, as in differing views held by
individuals, while still accounting for socially derived meaning as might come from, say, a
focus group or interview. Constructionism might be thought of as more dialogic than
dialectic, seeking integration more than synthesis, as making a mosaic, not concrete.
The view that the researcher and participants are an active and influential part of the research
process is clearly seen key texts on foresight (Schwartz 1991; Cornish, 2004; Weiner and
Brown 2006). These texts also emphasise the importance of capturing in some way not only
an understanding of the world view of the researcher, but also of the participants in the
research process.
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1.7.5 Scale and complexity
Hignett and Wilson's list of five key issues supports a view of qualitative research which
provides well for research on emerging issues in ergonomics with one critical exception - the
issue of scale. Hignett and Wilson (2004) describe qualitative research as typically having few
cases with many variables and quantitative research as many cases and few variables. A
further issue is that in qualitative research, the variables may not be known at the outset of the
study and may change in quality and potentially number over the course of the study. The
main issue here is that for information on emerging issues to be thorough, it must consider
many cases and many variables. For the researcher, this presents the challenge of too much
data. A central problem is for the researcher to decide whether or not it is truly a case of a
narrower scope being appropriate – that is the issue is indeed ontologically ‘simple’ – or to
decide that allowing for a larger context is required to consider enough information in order to
design an appropriate and effective response. In the latter example, this would include
situations which are by nature more complicated, complex, or chaotic in form. This point
supports the use and value of ontological frameworks such as the Cynefin Framework for this
study and for ergonomics in general.
Irrespective of whether the focus is theoretically, or epistemologically (for example on
qualitative or quantitative research), advances in information technology currently allow for
the collection of larger and larger data sets. Powerful search engines have revolutionised the
search, ordering and retrieval of relevant material. Search strategies can now incorporate
natural language. Sources that were once only available in print are now being digitised and
can be electronically searched for appropriate content. Language barriers can be overcome,
making foreign texts available. Data can be collected continuously over the life of a study and
beyond. These opportunities have the potential to massively increase the volume of research
material the researcher could consider in the same way that decision makers might be thought
of spending much of their time 'drinking from a fire hose of information' (annon).
Technology forces the researcher to confront human limitations in assimilating information
and to enhance their own skills in working with meta-data. Technology has also provided
some of the solutions. Meta-tags, indexing and middleware software programmes can be used
to locate, collate and compare data from multiple sources. These tools are potentially
powerful ways of supporting knowledge management. Advances in information technology
have also lead to improvements in the presentation of large volumes of data to a human
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audience. Data visualisation options rely on large displays and use this increased 'screen real
estate' to present larger data sets. Powerful tools include deep zoom which gives immediate
access to the full text of a document or a close up of an image from what appears to be an icon
but is in fact a micro-version of the document on the screen. Another class of tools is found in
the increasingly sophisticated search engines used to retrieve text and images. Software such
as Leximancer (Smith and Humphries, 2010), Sensemaker (Cognitive-Edge, 2006-2007) and
similar tools support the researcher’s ability to work with large volumes of text. Such
software structures the data in a way which makes it more accessible to one or many
researchers, allowing data to be available anywhere, anytime and in multiple formats which
support both quantitative and qualitative approaches. This allows for multiple perspectives
and for sustainable research processes from the perspective of human resources. The power of
the software and the capacity of the host platform also potentially improve the volume of data
which can be handled.
While data processing and analysis is a key feature of such software, software applications
can also enhance the ability of the researcher to handle different levels of abstraction.
Language tools such as digital thesauruses and different options for the management of the
hierarchy and grouping of emergent terms are features of these programmes. Outputs include
different visual presentations including tag clouds, relationship diagrams and conceptual
mapping which increase the researcher’s ability to work with the information.
Irrespective of the quality of the information technology tools used, humans are still currently
needed in the set-up, interpretation and action phases of a complex, large research focussed
project. The limitations of humans in collecting and understanding large sets of data and
communicating research results must be explicitly allowed for in the research design.
Technology therefore plays a pivotal role in the evolving story of this project, however the
central problem to solve is a very human one for the professional, particularly the human
factors professional, interested in learning about emerging issues in their field.

1.8 Aims, design and structure of the overall project
The aim of this thesis is to develop a methodological framework for looking at emerging
issues in ergonomics and human factors from the perspective of a professional not formally
trained in foresight. The thesis is built on four case studies, each with a literature review and
methods, results and discussion sections. The content created through each case study is
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provided in appendices to ensure a strong focus on the method of the case study and the
experience of its application in the main text. Other supporting documents presented in the
appendices are conference papers written to set a context for the research study and an edited
transcript of a reflexive process completed by the researcher. The latter gives a personal
perspective of the researcher's experience of each approach. This reflexive process is based on
questions put forward by Brenda Dervin to support sensemaking (Dervin 2003a). This
concept of sensemaking grows in importance throughout the thesis, finally taking on the form
of Snowden’s naturalistic sensemaking (2007) in the fourth and final case study presented in
Chapter 6.
It is essential to understanding this project that the analysis, results and discussion focus in
this thesis on the process and experience of carrying out the case study, not on the content.
The starting point for any thesis is, however, to look for relevant literature in the field of study
which in this thesis, covers both foresight methodology and content of office work of the
future. Chapter 2 focuses on the implications of attempting a traditional literature search in a
future focussed, broad scope study on future issues in the ergonomics of office work. It then
describes an alternative approach, environmental scanning, which was used to establish an
understanding of literature search in the content area. Commentary on the challenges of this
approach is given in Chapter 2 and the paper presenting the results of the environmental
scanning approach is included in Appendix D with summaries of the reflexive process for all
case studies presented in Appendix F.
Chapter 3 presents an alternative approach, expert interviews (with Appendix E providing
examples and summaries of the interviews). Chapter 4 provides a review of the literature
describing futures frameworks which guide practice in future studies. These frameworks and a
huge number of resources and methods (Appendix G) can be used to inform practitioners
using futures methods. A third case study– scenario planning– appears in Chapter 5 (see also
Appendix H). Chapter 6 breaks away from the theme of methodology more closely
associated with futures study to introduce the literature perhaps better known in knowledge
management and complexity theory and naturalistic sensemaking. The results of a pilot
sensemaking project using the same research question are presented in Appendix I. Chapter
seven develops a methodological framework bringing together existing frameworks in futures,
naturalistic sensemaking and human factors practice, giving an example of how it can be used
to guide research projects exploring emerging issues from a discipline perspective. Chapter 8
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describes summarises the findings and implications of this thesis for human factors,
interdisciplinary practice and futures studies.
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Chapter 2 From literature search to
environmental scanning
'Running over eggshells'

2.1 Literature search
This chapter maps the researcher's journey from the traditional literature search for content
towards the application of a futures research approach to acquiring information–
environmental scanning.
Hart (2001, p. 2) describes two types of literature search at the beginning of a project:
literature relevant to the literature on research methodology and data collection techniques
and literature on the topic to deliver content. The purpose of this study is to develop a
methodological framework (method) for identifying emerging issues in ergonomics in the
future of office work (content). Table 8 sets out key aspects of the search for information for
method and content.

Aspect of search
Terms

Method focussed search
Finite number of terms

Disciplines implicated
Type of source

Finite number of disciplines
Published research and peer
reviewed papers
Aligned with academic sources
and other sources of validated
tools

Tools to search source

Rate of change of
information
Temporal focus
Volume of material
Search feasibility
Review feasibility

Evolution of knowledge base
gradual limited by academic
practice for publishing and time
frames for peer reviews
Present and recent past
=>
Finite material on method
Feasible search
=>
Feasible review

Content focussed search
Effectively limitless number of
terms
Multiple disciplines
White and grey literature, primary
and secondary sources
As these tools exist in the full
range of current options for
information gathering e.g. search
engines, personal sources,
libraries
Constantly changing knowledge
base due to options such as selfpublishing, low cost, RSS feeds
Past, present and future
=>
Infinite material on content
Traditional search not feasible
=>
Traditional review not feasible

Table 8 Comparison of method and content focus for literature review
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Based on the assumption that for this project, a literature search is feasible for exploring
options for method, this chapter explores only the feasibility of options for a literature search
focused on the topic– emerging ergonomics issues in the future office work in the context of a
government department.
A case is built around the assertion that the purpose of literature search is not only to gather
data, but to gain an understanding of the knowledge base in the topic area sufficient to express
this within a literature review. This project is broad in focus, multi-disciplinary in nature and
focuses on the future. The very high volume of material relating to the content area that could
be worthy of attention (Table 8) supports the use of a non-traditional approach to exploring
what is or could be known. A futures approach to the literature search– environmental
scanning– is presented and contrasted with a more traditional approach to the literature search
and review as might be used to write a journal article. A discussion about achieving a balance
between quality and quantity of information and what this means for validity is then used to
introduce the method used in the current study. The results are presented in Appendix D and a
short critique of the results provided within this chapter. Chapter 3 provides an alternative
means of researching the office of the future– expert interviews (see also Appendix E). Both
Chapters 2 and 3 point out the importance of accounting for worldview and researcher bias,
for understanding the topic area. With this in mind, the case for a deeper understanding of
practice and theoretical frameworks for futures studies is made.

2.2 The literature search for different types of projects
The literature search and review are considered essential elements of the traditional thesis for
both the arts and science. Hart (2001, p. 21) states that the purpose of doing a literature search
in the social sciences is to help 'prevent repetition and mistakes and thereby . . . to make
positive contributions throughout the project'. This statement refers to researcher’s need to not
only identify appropriate methodology but to find existing gaps in the research which should
be investigated (see Figure 6 from Hart 1998 p. 14).
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Figure 6 Questions to be answered through a literature review
From Hart 1998, p. 14
Different types of research projects present different challenges for information gathering. A
literature search for the broader, future focussed project has the potential to identify a large
volume of material which may be difficult to resolve neatly into the summaries identified by
Hart. There is also an argument that even a narrowly focused research project benefits from a
period of environmental scanning to set the context for the study followed by a shift to a more
tightly focussed approach to the literature search. A broadly focussed information strategy
that supports a research project may be thought of as pre-hypothesis research. Whether the
scope is broad at the outset and remains so, or broad at the outset and soon narrows in focus is
not the issue, the important concept is that breadth at any stage gives context to the project.
Resources available for research will always be limited in some way, so the apparent trade-off
between the breadth and depth of the search must be considered early in any search strategy to
ensure viability. The relationship between different modes and the scope of information
gathering is important for understanding how these finite resources should be allocated. For
professionals interested in learning about the future of an issue, learning how to go about the
more broadly focussed information gathering process called environmental scanning is a
useful starting place for research. To support the shift in emphasis away from an exhaustive
literature search towards environmental scanning demands an introduction to this
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methodology and in particular, the seminal work of Graham Molitor and the concept of weak
signals.

2.3 Environmental scanning and weak signals
One of the well-known futures related research methodologies, environmental scanning, has
been described and refined in an extensive body of literature first appearing in the late 1960s.
Also known as horizon scanning, the history of environmental scanning can be traced back to
Aguilar’s book Scanning the Business Environment in 1967 (Aguilar, cited in Bishop, 2009 p.
2). Since then, the field has benefited from the work of James L Morrison whose later
publications provide useful detail on the practical aspects environmental scanning (Morrison,
1992 and Morrison, 1995). Morrison provides the following definition of scanning:
Scanning is a futures research tool that allows us to integrate our understanding of
various sectors of the external environment and their relationships with systematically
collected macroenvironmental information to obtain early warning of change.
Morrison (1995, p. 1)
This definition suggests key features in environmental scanning are the breadth and variety of
sources (defining the scope of the search) a methodical approach (defining the process of the
search) and the intent (to pick up signals of change).
Brown and Weiner (1985, p.ix) provide a very accessible definition of environmental
scanning as 'a kind of radar to scan the world systematically and signal the new, the
unexpected, the major and the minor'. Their definition emphasises the element of surprise, the
avoidance of surprise being one of the key drivers Peter Bishop (2009) suggests as a common
reason for carrying out scanning.
One of the most influential authors on the subject is Graham Molitor, who early on in his
extensive body of work uses environmental scanning to support the development of public
policy (Molitor, 1977). Molitor introduced the concept of the development of an issue over
time as taking the form of an ‘S’ curve.
Molitor (1977) describes the process of data building to form the evidence base for an issue as
following a predictable pattern. He names some of the 'early adopters' as intellectual elites
whose understanding of the issue is not shared or even supported by the general population. In
the early to middle third of the upwards curve, catalytic events bring the issue into more
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general discourse and there is an increasing awareness and more balanced of the issue as it
enters the mainstream. At this stage as curve enters its final ascent, institutional backing and
action on the issue is followed by saturation of interest and levelling off of the curve. There is
an eventual decline in interest as the popularity of the issue wanes. Molitor details the types of
narrative and the associated events and sources of narrative evident at each of points along the
curve. One of Molitor’s latest publications summarises the processes he developed over the
three decades following his initial work describe how public policy changes could be
predicted through the use of his forecasting model (Molitor, 2010).
Authors such as Hiltunen have built on Graham Molitor’s work on emerging issues analysis
through research which gives a more detailed understanding of the nature of some of the
signals which can be picked up through environmental scanning. Elina Hiltunen describes on
the characteristics of weak signals which she defines as 'current oddities, strange issues that
are thought to be in key position in anticipating future changes in organizational
environments' (Hiltunen, 2008 p. 247). Like several of the authors who focus on
environmental scanning, her perspective is that of the organisation (Hiltunen, 2010).
Chun Wei Choo revisited the context for environmental scanning, describing how it can be
used within the 'intelligent organisation' (Choo, 2002) and for organisational learning (Choo,
2001). The challenge for this thesis is to consider the advice given on the process of
environmental scanning in key texts written from an organisational perspective and see how
these can be applied by an individual interested in emerging issues.

2.4 Environmental scanning: Modes and scope of
information gathering
Chun Wei Choo's book Information management for the intelligent organisation: The art of
scanning the environment (Choo 2003, p. 11) presents four modes of environmental scanning:
1.
2.
3.
4.

Undirected viewing– to develop peripheral vision, 'outside the box'
Conditioned viewing– shows trends and gives early warning
Informal search– draws a profile of the information
Formal search– systematic, gaining all relevant data

The type of literature search described by Hart (2001) sits squarely in the category of the
formal search form of scanning, where the objective is to gather all relevant data. In this case,
undirected viewing, conditioned viewing and informal search modes function as preparatory
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and supplementary cycles of information gathering to support this main goal. This approach is
consistent with the literature search taking on the character of action research: a flow chart of
this process would exhibit the characteristic spiral loops of action research as the information
needs of the project become better known. The mode and scope of environmental scanning
will also relate to the resources available. Choo (2003, p. 30) gives a first principle in
information acquisition: 'the selection of sources to monitor the external environment must be
sufficiently numerous and varied as to reflect the span and sweep of the external phenomena.’
Choo (2003, p. 88) presents a model of the scope of information gathering (Figure 7) which
can be modified to highlight the types of information required for this study (Figure 8). Hart's
formal search strategy (2001) matches most closely with what Choo termks competitor
intelligence, competitive intelligence or issues management information modes of information
gathering.

Figure 7 Scope of information gathering
From Choo 2003, p. 88. Note that the example given is from the perspective of a commercial
entity.

2.4.1 Quality versus quantity
The conditions of this study set a medium to long term time horizon and a broad focus,
making it a better match with Choo's business intelligence, environmental scanning and social
intelligence forms of information gathering. Reference to Choo’s model (Figure 1) shows that
a longer time horizon and more open capture potentially results in a large volume of
information. The change in time horizon and breadth of focus suggest the formal search
becomes less tenable. An appropriate balance must be reached for information gathering
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between quantity and quality. The issue is that the relationship between the two appears to be
complex. In order to work out a reasonable way to approach environmental scanning and this
project, this issue is worthy of further consideration.

2.4.1.1 The futures cone and the cone of uncertainty / cloud of
uncertainty
Two concepts based on timelines will be described here to start a discussion on quality and
quantity. The first concept is the 'futures cone' (see Figure 9; Hancock and Bezold, cited in
Voros 2003, p. 16), the second concept is represented by the ‘cloud of uncertainty’ and the
'cone of uncertainty' which are discussed in software development (see Figure 10). Each of
these models are shown here as representing a section of the future information environment.
This is very consistent with Armour’s reference to software development as a 'knowledge
development' activity (Armour 2000, p.17).

Figure 8 Scope of information gathering for this project
A comparison of strategies for traditional literature search and current study based on Choo's
Scope of Information Gathering (2003, p. 88)
Key
Current Study
Traditional Literature Search
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Figure 9 The futures cone
As modified by Voros (2003) based on the work of Hancock and Bezold (cited in Voros,
2003, p. 16), the range of options expands and expands and expands. Voros considers five
types of futures – the potential, possible, plausible, probable and preferable futures.

Figure 10 Cloud of uncertainty and cone of uncertainty
From McConnell (2011). As a project nears completion, uncertainty still exists as the project
scope becomes narrower over time. This outer layer, represented in grey, is the cloud of
uncertainty. McConnell names the central area the ‘cone of uncertainty’.
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The futures cone (Figure 9) is an open ended, conical model depicting different types of
alternative futures. Plausible futures, a combination of probable and preferable futures, are
depicted as a subset of all possible futures. Wildcards (unforeseen events and drivers) disturb
these futures; scenarios (stories about the future) serve to describe different versions of these
futures in what can be thought of as an open system. The greater the distance from the long
axis of the cone towards the periphery at a point in time, the more 'unknown unknowns' may
be active. There is an overall shift from certainty to greater uncertainty over time.
The cloud and cone of uncertainty (Figure 10) are shown together as related concepts
described in the context of software development but suggested here as having a wider
application. Armour (2000) sees software development as moving from 'unknowledge' to
knowledge. That is, the software is not the product, the product is knowledge and specifically
the validity of the knowledge embodied in the written code. He uses the analogy of hacking,
where the hacker moves from knowing 'nothing' to successful access. The cloud of
uncertainty is a concept used in the software design community to show that the
'unknowledge' stripped off in the process of design may be found to be important in a future
context.
A related concept is 'funnel-based reasoning' (Menzies et al. 2002), the funnel being the cone
of uncertainty. There is a necessary but uncertain narrowing of the project scope over time, a
'waterfall process', as the project moves towards completion. Activities such as prototyping
(Armour 2000) act within the cloud of uncertainty to help refine the design. The design
process moves from a situation of relative uncertainty to greater certainty. Interestingly, Cohn
(2009) defines a failed project as 'a project on which no one came up with any better ideas
than what was on the initial list of requirements'.
In summary, the cone of uncertainty demonstrates high specificity. In futures studies terms,
the cone of uncertainty represents moving to a predicted, predestined future. The futures cone
demonstrates medium specificity. In futures studies terms, sets of uncertainties, perhaps
presented as scenarios, are described as probable, preferable, plausible, possible and potential
futures. There is a place in this argument for low specificity of options in the information
environment.
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2.4.1.2 Specificity, granularity and the concept of quality and validity in
a future information environment
The following discussion locates these two models in a future-focused ‘information
environment’. Three options are presented in Figure 11. The total number of features– that is,
pieces of information– can be represented as variability on the y axis of a graph, with time on
the x axis. Capture or scope represents a selection of those features at a future point in time,
with the sum of all features being represented as if they were at the end of a telescope. This is
effectively a general description of the three images in Figure 11.
A cross section of the futures cone and its surrounding space represents the total set of
features and a potential information context for any single point in time. This image of the
cone’s cross section can be shown as having different levels of granulation, granularity being
defined as 'the relative size, scale, level of detail, or depth of penetration that characterizes an
object or activity´ (whatis.com). The three options shown are fine granulation (features shown
individually), medium granulation (for example, scenarios, where features are clustered) or
coarse granulation (the extreme example being a cluster of one). Together they characterise
the information environment from an ontological perspective.
The cone of uncertainty and the futures cone are argued here as representing two different
world views with different implications for quality. One of the axioms of futures studies is
that multiple futures are possible. This is shown in the futures cone. In a tightly planned
knowledge project, as shown by the cone of uncertainty, a desired goal or pre-determined
future is reached by systematically reducing options. A comparison of the two suggests that
there is a tension, even an incompatibility, between these two representations.
The difference between the two models can be understood another way by thinking of scope
as a one way constraint which is defined very differently for the two examples. Where 'x' is
total variability, scope is defined as 'no fewer than x options', for the futures cone. For the
cone of uncertainty whereas it is defined as 'no more than x options', with x approaching one.
These two models show graphically how world view (an important concept for futures studies
discussed more fully in Chapter 4) might shape what quality means for an information related
project and also for discussion about the future.
Item A in Figure 11 also shows that there are many more potential variations in that future
environment than the futures cone or cone of uncertainty models account for. An ideal
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process might allow for fine granularity in the information environment, so that the different
clusters of information can form as an appropriate level of granularity emerges over time. If
emerging issues research aims at too coarse a granularity in the first instance, important, more
finely granulated information may be missed. Also, the way the information is clustered may
not authentically represent the information 'out there', thereby affecting its validity.
The use of the futures cone and cone of uncertainty begin to show how scope, quality and
validity must be accounted for in the process of doing environmental scanning or a literature
search. Specifically the search strategy must target the most appropriate point between a
relatively open search, or allow easy shifting between breadth and scope in the search process.
At times a narrower scope of search may be necessary in order to hone in on a specific area of
interest.
This concept of making a careful choice in the level of granularity with which to take a view
of the future matches well with Roberto Poli’s concept of anticipatory systems (2010). Poli
claims that there is a third way– one which complements two other systems of forecasting
(coarse granularity) and scenarios (medium granularity). He makes a comment which is
relevant to the above argument:
For any agent, be it a single individual or a group of individuals, only a particular view
(of the general geometry) will be relevant. Such a view will be 'fovea-like' in that it
will have a fine-grained core and a coarse-grained surrounding.
(Poli 2010, p. 775)
Poli’s comment suggests that it is this particular view– a blend of fine and coarse granularity–
which defines a 'quality' information environment for learning about emerging issues.
In this thesis, four case studies are presented: environmental scanning, expert interviews,
scenarios and naturalistic sensemaking. The models in Figure 11 are important because they
serve to illustrate graphically the different approaches taken throughout this project. In the
first two case studies, the researcher has attempted a low specificity/fine granularity approach
but as will be shown in each case, neither the researcher nor the methodology was equal to the
task. In the third case study, a medium specificity/medium granularity approach is taken with
scenarios, with more success yet definite limitations. The final case study, naturalistic
sensemaking, again, this time more successfully takes a low specificity/fine granularity
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approach. Naturalistic sensemaking appears to come closest to achieving a sustainable, valid
and flexible information environment for this study.
This section has shown how the scope of the search is an important, even a critical issue,
however the argument given above suggests that it is not only the scope which should define
the character of the search: quality has a special meaning which needs to be understood with
respect to environmental scanning in information gathering for qualitative research.

2.4.2 The role of information gathering
Hart's list of questions (Hart 1998, p. 14, (see Figure 6) indicates that the role of the literature
search must be more than simply the identification of relevant data associated with the topic
of interest. The search needs to simultaneously identify quality data and a sufficient quantity
of data to establish a body of evidence which supports the conclusions made. The level of
specificity required in those conclusions is therefore the issue. The challenge is to establish:
1. value i.e. 'quality'
2. quantity; and
3. a valid means of analysis and synthesis (Hart 1998)
Greater quantity implies higher resource costs for acquisition and for dealing with the
complexity of information management and analysis. An emphasis on quality information
weighs the cost of justifying the inclusion of each piece of material (this aspect therefore
relates to quantity) against the promise of greater benefits, that is, the ability to find out
something useful. Thus quantity can be thought of as being a linear function with a lower
volume of material being less resource intensive, and quality thought of as a more complex
construct which will ultimately be established using a cost-benefit equation. This suggests
that quality is context specific, that is, it depends on the purpose and the resources available.
It seems reasonable to deal with the issue of quality first, as this is a major factor in achieving
the aims of the research and because decisions regarding quality also affect quantity which in
turn affect practical aspects of the study for logistics, data management and analysis.
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Figure 11 'Telescopic' view of the future
This figure combines a stylised version of the futures cone after Voros (2003) in (B) and the
cloud of uncertainty/cone of uncertainty from McConnell (2011) in (C)
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2.4.2.1 Quality in information gathering
Hart (2001, p. 26) presents the selection criteria for quality in a formal search scenario as
being authority, the seminal nature of the material, its currency and its relevance.
The association between quality and quantity for the environmental scanning approach is
worth exploring. Logically, quality control should be easier to establish if the quantity is low
and more difficult to establish if quantity is high. The presumption of a simple inverse
relationship seems flawed however, when quality is seen not simply as a single entity but a
construct with varying weights given to the components as listed in Hart's table (Table 9).

Selection criteria
Authority
Seminal
Currency
Relevance

Materials published by a reputable publisher, articles ina referenced journal and
theses from reputable universities.
Works regarded as having significantly developed the topic.
Generally past six years for articles and books, excepting seminal works.
Topic based, with hits controlled by the search vocabulary, and within the
parameters of the aims of the project.

Table 9 Criteria for quality in information gathering
From Hart (2001, p. 26)
Applying the selection criteria for quality can be shown to be a problem for a project
honouring knowledge from different sectors. A coarse granularity approach would then put
the 'quality' pieces of information from different sectors in competition with each other. This
reinforces the idea that definitions of 'quality' information are contentious.
The authority criteria assumes that each knowledge sector has made explicit the names of
publishers, refereed journals and universities which are acknowledged as representing
authoritative sources. Each sector defines for itself what is authoritative. While a ranking
systems exists for ergonomics (Dul and Karwowski 2004), much valuable information may
not be codified or published in the way that the ranking system sets out. How are agreements
made on the 'authorities' for new and potentially contentious areas of knowledge and subject
matter experts? Furthermore, using academe as the source of all authority denies possibly
relevant material published in grey literature and literature with a lower rating. This approach
may exclude as yet unpublished material by authoritative sources for example the blogs of
academics, unpublished works etc. Limitations for applying the authority criteria include the
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affiliations of the researcher, how well resources allow access to information locked away in
journals which are not publically available and how accessible an authoritative source's
writing style is for the non-expert. Another issue is that the researcher has to weigh up the
different sources of authoritative information for the project and decide which should be
considered more influential for the research task. Applying the criteria of authority provided
by Hart (2001) may be intended to reduce distortion and inconsistency, but in the case of a
future focussed project looking for emerging issues, this approach may, in fact, have the
opposite effect.
The criteria of a source being seminal relates to the concept of authority. What is the
provenance of the source? If an authority decides that the work is seminal, is there any
scrutiny or a balancing opinion and who provides this? Is there the potential for the 'authority'
to function as its own source of ‘seminal’ work? It seems likely that some works which are
on the cusp of being 'seminal' would not yet be recognised as such. The 'seminal work' may
exist in a body of knowledge which is forming on the boundaries of two or more disciplines,
marking intellectual territory which does not yet have a formally accepted academic
champion or referee.
Hart (2001) reports the criteria of currency as six years, except for seminal works. As
identifying trends is an important step in identifying emerging issues, this time frame seems
rather short in practice. It is not uncommon for work in foresight to take into account
information from the preceding three or four decades in order to identify trends. These trends
may appear in references published in the last six years; however Hart (2001) makes a special
case for seminal works to be excluded from this six year time frame. New insights and
potentially new trends can be gained by referring to the original materials in the current
context.
Along with the authority criteria, the criteria of relevance appear to have most impact on
overall quality of the information gathered. Again assuming that knowledge from different
sectors is required for effective scanning, how is relevance defined for a particular project?
Scanning is, by definition, broad. If the process seeks to pick up trends across many sectors,
relevance must be fairly loosely defined in order to preserve the necessary context. The
criteria of relevance needs to be less rigorously applied in environmental scanning as it is not
necessarily critical that the relevance of material be established early. It is only necessary that
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relevance can be established if required and that material that could be relevant is not omitted
in the information gathering process.
This research project is founded on one of the new research paradigms– constructionism. In
chapter one, terms on the hierarchy of ignorance – in particular, irrelevance and
distortion/inconsistency– were noted as being factors in a re-interpretation of the meaning of
the term validity for new research paradigms. The discussion above has identified significant
limitations in the use of Hart's selection criteria to define quality information (Hart 2001 p.
26) for a broadly focussed project aimed at identifying emerging issues in ergonomics. There
appears to be an argument that instead of the term quality, validity as defined in Chapter 1
may be a better yardstick by which to judge whether a piece of information should or should
not be included. Justification and validity are concepts which bring the discussion back to
epistemology.

2.4.2.2 Justification and validity in information gathering: An
epistemological perspective
Chapter 1 presented the argument that, for a broadly focussed research project, validity should
be socially constructed. In this chapter on the literature search and scanning processes, the
importance of creating that social construction of validity – a working definition for a specific
project– is emphasised. Each time information is handled, a judgement is made: does this
piece of the information puzzle meet the criteria of being valid or not?
The epistemological issue is that of how to decide on the standard of judgement expected for
a decision on validity. Epistemologists discuss the difference between knowing something
and having knowledge of something (see Hetherington 2001). This idea is important for
understanding the concept of bias in thinking (Evans, 1989). The critical issue here for the
'knower' is that of self-knowledge or 'metacognition' (Hetherington 2001, p. 91). It is seems
reasonable to believe that in day to day life, it is not necessary to be epistemologically aware
about the difference between knowing and knowledge. For research bias to be minimised, it is
critically important for the researcher to be epistemologically aware of the strength of their
claim of knowing or having knowledge. One pragmatic position is that we can know 'fallibly'.
Taking this position argues for the acceptance of a more open approach to knowledge and
against the insistence of applying a gold standard for knowledge known as epistemic
absolutism.
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The simple approach in a shift towards knowing fallibly is to move away from this concept of
epistemic absolutism towards a stance of epistemic pluralism. Stephen Hetherington in his
book Good knowledge, bad knowledge: On two dogmas of epistemology; prepares the way for
just this approach. A similar path has also been taken by scholars discussing epistemology in
futures studies (Inayatullah 2010a). This 'epistemic awareness' allows a rethink of what
provides sufficient justification of validity as a measure of quality. The context of information
provides a 'reality check' which should support a judgement call on validity. Hetherington
(2001) makes a claim that it is sufficient to use context to justify that you know something as
opposed to having to disprove one or more alternatives, a justification which might be put
forward by a sceptic. The proposal that validity can be defined by context appears consistent
with the discussion of 'authenticity criteria' as measures of validity presented by Denzin and
Lincoln (2005a, p. 207). Preserving context may therefore help preserve the value of
information for the purposes of research.

2.4.2.3 Context: The value of knowing fallibly
Context is important in practical work in the applied sciences such as ergonomics. Smithson
cites the work of Mulkay, Knorr-Cetina, and Whitley (cited in Smithson, 1989, p. 6), making
the observation that 'only by bracketing questions of epistemology has a sociology of
knowledge been able to make substantial progress, as is most evident in its sub discipline, the
sociology of science. Once we decide that the study of what passes for scientific knowledge
does not require that we pass judgements on the validity of such knowledge, then we are able
to find out how scientists themselves come to agree on what is scientific truth.'
Scepticism is discussed in depth in the context of validity in scientific research (see
Musgrave, 1993). Hetherington (2001, p. 69) positions scepticism in his discussion of
epistemic pluralism providing further support for the researcher to consider knowing fallibly:
As a result, we may simplify the epistemological landscape. Instead of embarking on
the ad hoc enterprise of distinguishing sceptical from non-sceptical alternatives or
possibilities, we should talk just of alternatives (alternative possibilities). No
alternative is inherently sceptical. So, when putative sceptics say that there are
alternatives you cannot eliminate, we may take this in our stride, unworried,
unthreatened. It tells us only that, at best, we are imperfect knowers.
Hetherington (2001, p. 69)
What, then, does epistemology mean from the perspective of the discipline of ergonomics?
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In Karwowski's (2006), International Encyclopedia of ergonomics and human factors
(Karwowski, 2006), Daniellou's chapter on epistemology positions ergonomics as a postnormal science (Daniellou, 2006). Funtowicz and Ravetz claim in their paper on post-normal
science that 'No one can claim 'truth' for his results. Nor can uncertainty be banished, but
good quality can be achieved by its proper management' (1994, p. 1881). This line of
reasoning allows the concepts of ignorance and uncertainty, validity and truth, to be
reinterpreted within the discipline of ergonomics to provide greater support for ergonomists to
'know fallibly.'
A central purpose of a literature search and indeed environmental scanning is to provide a
context for research. If validity is defined by authenticity and authenticity is achieved by
keeping a broad perspective on the issue being researched, then a broad context is necessary
to ensure validity. Narrowing the scope of the search will therefore compromise validity. The
art of the search then, is to set the scope of the search so that it is wide enough to 'reduce
ignorance' about the issue, and to set up a way of sifting and sorting through the volume of
information to find the patterns in the information.
This discussion has therefore provided evidence to support two core ideas. The first is that
when looking at a future information environment, quality may be better served by a strategy
of working with finely granulated data than coarse data. The second is that quality is context
dependent and scope (which comes from context) is necessary for validity. It is therefore
necessary to consider 'knowing fallibly' when attempting a literature search on emerging
issues in ergonomics. This leads to the conclusion that, instead of attempting a traditional
literature search, a shift from a literature search to an environmental scanning may be
necessary for a future focussed research project. The following sections describe the approach
taken in this study for the literature search and environmental scanning to explore emerging
issues in the future of office work.

2.5 Aims and objectives
As the first in the overall series of four case studies in this project, the aim of this case study
was to determine the possible implications for a single researcher of using a literature review
and potentially environmental scanning as a way for exploring emerging issues in
ergonomics. As has been the case for the project overall, the intent was not to focus on the
content of the literature but to use the experience of the case study to identify characteristics
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of this approach that could contribute to the development of a methodological framework.
The purpose of that framework was to assist a professional without specialist training in
futures methodology to explore emerging issues in ergonomics.
The specific objectives were to:
1. Gain experience in a broad scope literature search
2. Gain initial experience in the analysis and interpretation of large volumes of data
3. Gain initial insights into how a literature search and environmental scanning can
provide research material relevant to the area of enquiry
4. To complete a basic assessment of the strengths and weaknesses , opportunities and
threats of the method literature search and environmental scanning
5. To identify specific characteristics of a literature search and environmental scanning
as methods that could be effective as elements in a methodological framework for
enquiring about emerging issues in ergonomics.

2.6 Method
2.6.1 Case study design
The following section describes the approach taken for the literature search and
environmental scanning relating to emerging issues in office ergonomics in the context of a
government department.

2.6.1.1 Epistemology and theoretical perspective
The first case study of this qualitative research project is based on an epistemological stance
of constructionism and a theoretical perspective of interpretivism. While objectivism was a
theoretical ideal, and subjectivism a probable reality, early experience within this case study
revealed that constructionism would provide a pragmatic epistemology sufficient to deliver
the results needed to inform the design of the methodological framework. It soon became
clear that the researcher's perspective would be highly influential in establishing the schema
required to summarise the information gathered. The process then needed to account for the
nature of that subjectivity through a reflexive process which was chosen as part of the overall
methodology for the project and this case study: action research and learning.

2.6.1.2 Methodology and method
The overall methodology of this project is one of action learning and each example has a
structure closest in nature to a case study in method. This first case study‒ involving an initial
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attempt at a literature search and later environmental scanning– took a dual approach at the
level of methodology. In addition to the action research approach, this case study was also
more phenomenological in nature in the way interpretation of the text was dealt with. The
mixed method approach incorporated narrative, data reduction, theme identification and
cognitive mapping.

2.6.2 Procedure
The following sections describe theory underpinning the specific method for conduct of the
information gathering process, then presents the sampling strategy, data collection and the
treatment of data including analysis.
The action learning approach to the project resulted in four interwoven examples, presented as
four case studies, seeking content on the area of office work of the future. Presented as an
independent process for simplicity, the search for literature in the subject area in this project
was done in four phases:
1. Initial test of formal search using strategies as advocated by Hart (1998)
2. Attendance at conferences in 2005 to 2007 with parallel collection of expert
interviews. Continuing data collection in undirected, conditioned and informal search
modes to form the overall structure of the written report (serendipitous collection of
expert interviews, parallel planning for scenario workshop)
3. Gap analysis and final formal search to complete written report (parallel
implementation of completion of scenario workshop)
4. Continuation of informal search and undirected viewing for items in addition to the
collection and scanning of newsprint which entailed conditioned viewing.
While the literature search and review initially stood alone, phase one was quickly influenced
by early exposure to futures methods (Chapter 4) and also the expert interviews (Chapter 3)
initially undertaken to support development of the scenario workshop (Chapter 5). Material
from all three of these sources– literature on the futures field and its methods, and two later
case studies– were influential in forming the ideas that were published in the issues paper
appearing in Appendix D. The sections below comment on the nature of the sampling
strategy, mode of data collection and the treatment and analysis of data also summarised in
Table 10.
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Activities for traditional literature search

2004
2005

Phase 1
Phase 2
2006
2007

Phase 3
2008
2009
2010

Literature search
Environmental scanning

Phase 4

Activities for Foresight and environmental scanning

Figure 12 From literature search to environmental scanning
The progression from a traditional literature search towards environmental scanning moving
through four phases.
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Phase Sampling strategy
1

purposeful
(databases)
purposeful random

2

purposeful
random;
purposeful as per
Dul and Karwowski
(2004)

3

purposeful
random;
purposeful

4

purposeful random

Concurrent
activities
Initial contact with
foresight
professionals;
initial study re
environmental
scanning; inital
study re NVivo and
qualitative analysis

Mode of data
collection
undirected viewing;
informal and formal
search progressing to
conditioned viewing;
online databases; shelf
scan in library; scan
and read key texts;
scan of identified
newspapers
conference IEA
conditioned viewing
2006 and WFS 2005 and informal search;
and 2006;
selected items from
continued with
scan of search results;
above activities
identified items as
advised by SME's

Treatment and analysis

Tools

theme identification
PINCHASTEM used as acronmym
to locate and roughly order items
returned
conceptual mapping

Inspiration
mapping software,
MS Excel; Endnote
bibliographic
software; Nvivo
qualitative
software

as above, conceptual mapping;
physical display on information
surfaces

camera, video,
Ladder of
abstraction;
Endnote

writing up of
environmental
scanning paper and
scenario workshop;
business
development
course on ideation;
idea of 'digital
native'
planning for
naturalistic
sensemaking
survey

formal search (online
databases and
bibliographic sources);
conditioned search of
of collected newsprint;
formal / serendipitous
search of grey
literature

as above; data reduction; content
analysis; comparative analysis;
theme identification and use of
analytic skills developed through
coding during analysis of scenario
workshop transcripts

Ladder of
abstraction; Adobe
Acrobat
Professional;
Inspiration
mapping software

informal and
undirected viewing;
conditioned viewing of
newsprint

narrative; participant observation;
theme identification

Dual screens for
computer, Adobe
Acrobat
Professional

Table 10 Summary of the method of literature search and scanning
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2.6.2.1 Sampling strategy and mode of data collection
Several different epistemological and methodological approaches to information gathering
were discussed in the earlier sections of this chapter. The argument provided supports an
approach that is sufficient for the purposes of this research– that of ‘knowing fallibly'. The
modes of search and sampling strategy followed the same line of development as the
argument presented above. Choo (2003, p. 11) presented four modes of environmental
scanning– undirected viewing versus conditioned viewing and informal search versus formal
search. Use of the directed versus the undirected mode depends on whether or not an
expectation has been formed of what might be found in the search and this sets the nature of
the starting place for the search. The informality/formality mode seeks either the overall form
of the information, or seeks to find all the relevant information. The sampling strategy is then
applied to the selected mode and should therefore shift with the mode as this changes over the
project due to the action learning approach.
A simple, alternative categorisation of sampling strategy is provided by Snelson (2005) who
uses the terms random, purposeful and purposeful random. These terms applied this
categorisation to strategies for sampling web pages which can be thought of as an undirected
and informal search mode and open ended search that sets the scene for profiling vast
quantities of information on the web. Table 10 applies Snelson’s categories of sampling to
this case study with comments on the mode of data collections and tools used.
For this project, scanning was intended to make an overall shift from undirected to
conditioned viewing over the course of the case study. There was also a less predicted shift
from a formal to an informal mode, marking the shift from literature search to environmental
scanning.
Using Snelson's sampling strategy schema (Snelson, 2005), information gathering in this case
study can be seen as oscillating somewhere on a continuum between random and purposeful.
Information gathering for this case study was supported by a huge array of sources accessible
through information management professionals and through the use of specialist references
(see Cassell and Hiremath 2009). These sources were used only at full capacity to serve
discrete phases within the case study where the search was conditioned and formal in mode.
The general character of the sampling strategy was purposive random, where information in
general content areas was sought. The strategy took on a more random quality at the times
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where there was a deeper realisation that not all information could be accessed or scanned, let
alone read in detail for content due to the sheer volume of information.
The initial work on the literature search assumed feasibility of the standard approach to
explore the topic area of ergonomics issues in office work of the future. This first involved
creating a schema that identified relevant disciplines and sub-disciplines, topics and subtopics
that would allow a search for key terms from the Library of Congress Catalogue. A total of
152 terms were identified in 10 major topic areas. Options for appropriate search engines and
databases for searching using these terms were discussed with the academic librarian
associated with the faculty of study and a literature search commenced.
A parallel search process was also underway at that time for futures literature. This search
was both serendipitous and purposeful in character. As a result of this search, a number of key
centres of excellence and key researchers were identified. In the area of the topic, examples
included Alan Hedges' research in office ergonomics at Cornell University (A Hedge personal
communication, 1 August 2005) and a body of work around new concepts in office work
furniture and systems of work centred in Scandinavia and the work of architects Duffy in the
company DEGW (2009).
During this period, scanning began for articles in newsprint in two Australian newspapers,
The Australian (6 times per week) and The Sydney Morning Herald (weekend only). . To
assess feasibility, a small sample of two newspapers was selected after initial scanning. Only
two newspapers were selected for regular scanning due to feasibility. This pilot study
determined that approximately three hours per week would be required to complete the task
using a limited sampling strategy. Table 11 shows some simple metrics which reflect the time
and costs of a simple scanning process completed with a limited set of newspapers. Due to
time constraints, big batches of newspapers were scanned or retained for later scanning as
feasible. For comparison, the cost of achieving the same number of hits (articles collected)
through a media monitoring company is displayed.
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Metric

Result

Kilogrammes of newspaper per week (average)

6.13 kg

Kilogrammes of newspaper per annum Austrlain (daily and
weekend edition) Sydney Morning Herald (weekend edition
only)

318 kg

Articles per kilogramme of newsprint

7‐8 per kg

Articles per month

199

Articles per year

2391

Hours to search per kilogramme

0.5 hours per kg

Hours scanning per year

159.5 hours per year

Hours scanning over 6 years of thesis

6 months full time

Articles over 6 years of thesis

17586

Similar search by Media Monitoring company based on monthly
search of 2 newspapers retrieving 199 articles and printing of
same, hourly rate of $203.46 and $6.20 per article GST inclusive

$1,437.26

Media monitoring company cost using Factiva for same search
and same set of articles returned over 6 years

$103,482.72

Table 11 Metrics of scanning two newspapers
Figures are for one year and a limited search of two newspapers for the full course of this
study for content relevant to office work of the future
Contact with researchers in the futures field resulted in exposure to a number of simple
research strategies created to improve scanning a field of interest. A number of acronyms
have been created to use as a simple tool to prompt an effective spectrum for environmental
scanning. Some of those encountered through contact with futures literature are included in
Table 12. These acronyms are designed to prompt the searcher to consider broader areas for
the scan to minimise the bias which might inadvertently result from the scanner's limited
knowledge, interest or contact with other domains. The net result for this study was a still
larger number of items found during the scanning process than the already large volume
identified with a more limited search strategy.
Snelson (2005) reports that:
Although search engines are useful tools for extracting specific information from the
Web, the number of sites returned from a search often exceeds reasonable feasibility
for a research study. . . This number of results is far too large for many research
studies. This is particularly true for any study involving qualitative analysis.
Snelson (2005, p. 9)
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The following section therefore describes how data collected was treated and analysed for the
purposes of creating the issues paper appearing in Appendix D.
As this search progressed, the initial purposeful sampling strategy became more purposefully
random in character due to the inability to personally inspect and judge the value of all the
information items returned by the original strategy. The transition to a more random pattern of
search flagged the need to consider the information that had already been gathered and to
analyse this before reconsidering the strategy.

2.6.2.2 Treatment and analysis of data
Finding a suitable set of options for treatment and analysis of data was identified as an issue
as soon as the initial literature search was conducted. This occurred despite what may be
considered a practical set of working assumptions being put in place at the commencement of
this process:
1. That only quality articles would be retained in print form.
2. Sufficient data for attribution would be retained, but that this would not include full
reference details, only those sufficient to locate the full reference details if the article was
required.
3. Search strategies would not be exhaustive, that is, a trial conducted on one database would
not be repeated in exactly the same or a similar format for all other accessible databases.
4. That analysis would not be able to allow for a thorough cross-referencing of concepts
across the whole data set.
5. That a filing approach would be based on categories coming from each of the 10 letter
options in the acronym PINCHASTEM (see Table 12).
Both print and electronic media solutions were considered but soon became impractical due to
the large volume of material and multiple headings under which some of the articles could be
classified. No definitive solution could be seen in using a more specific search phrase due to
the epistemological issues identified in Chapter 1 and Chapter 2 and by authors such as
Snelson (2005). Even the fact that some search engines will return a limited count on results
(Google, for example limits return to 1,000) did not allow any reasonable limit to the total
count of items which would need to be reviewed. A single search on 152 terms or phrases
would generate 152,000 hits and an exponential number of hits if the total count also included
compound searches.
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STEEPER
science
S

PINCHASTEM
political, governmental

INSPECT
I interpretation– a sub‐
system of environment
under review
N natural

P

T

technology

I

information,
communication, media

A

artistic, cultural,
imaginative

E

economic

N

natural, macro‐
environmental

S

social

R

religious, moral, ethical

E

environmental

C

conflict

P

political

T

technological, mechanical,
electronic

P

political

H

health, biological, micro‐
environmental

E

economic

H

health, biological,

E

ethics

A

artistic, cultural,
recreational

C

cultural

I

information,
communication, media

R

resources

S

social

T

technological

N natural, macro‐
environmental

T

technological, mechanical,
electronic

G

governmental, political,
legal

E

economic

S

social– anything to do with
people in groups

F

FARTHINGS
financial, economic

M moral, ethical, religious
Source: Bawden and
Freeman (2007, personal
communication Nov. 2007).

Source: List (2005, p.17)

Table 12 Acronyms to assist environmental scanning
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Even assuming only a small proportion of the total count of articles and sources received were
identified as being useful, viewing these in a way that would allow both sufficient
understanding of the detail and the ability to ensure complete reference details for each item
of value was not feasible. The combination of both print and electronic forms of data made
the process of data treatment and analysis still more difficult. Side by side comparison of
articles is limited with a single screen if there are many electronic documents and more
difficult still if the documents are in paper, some in book or journal format and others in A4
sheets. Not all electronic forms were searchable as some were images, not documents that
could sustain optical character recognition for an electronic search. Meta-tags were feasible
for electronic articles, however articles existing in print form only could not be tagged in this
way, so a dual archiving system would be required. The concept of meta-data rose in
importance as the parallel case studies– scenario planning and expert interviews progressed.
These later studies required the analysis of text which resulted in the use of text analysis tools
such as NVivo (QSR International 2008) for qualitative research, Inspiration mapping
software (Hefgot and Westhaver 1998-2010) and Adobe Acrobat (Adobe Systems 19982010). While none of these proved to be a definitive solution, the concept of using meta-data
still appeared to remain valid.
Snelson (2005) suggests that the search results themselves can be seen to be a type of data–
the term meta-data is appropriate. This meta-data may now be becoming the initial level of
analysis with relatively new software options. Leximancer (Smith and Humphries 2010), for
example, is a tool which allows basic semantic analysis of large volumes of data in electronic
format which can then be cross referenced to develop an early understanding of the content.
There may therefore be issues with converting other media formats into searchable text or
including resources that are not available on the internet.
The final strategy for data treatment and analysis in this case study was to use a multi-method
research design where a large data reduction strategy based on secondary sampling and
scanning a subset of the articles identified a number of broad issues. These issues were then
mapped using electronic mapping software to identify some of the elements in common.
These issues were then used as a starting point to test assumptions with another sampling
strategy. In this way, the search then became not linear and systematic but cyclical,
mimicking the pattern of the action learning process of the larger project.
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A final strategy used to define the headings in the issues paper was to rely on inspiration from
a number of the images retrieved during the scanning process. One in particular met the need
by using the basic catch-all questions of where, when, who, why, what and how. The cartoon
appears below in Figure 13. This cartoon provided much needed inspiration and indeed
confirmation of the nature of the transition in information gathering that is still occurring in
media (Charman-Anderson 2010). The completed issues paper is presented in Appendix D.
No further work was done on the body of this paper until a final edit and writing of an
abstract done at the time of finalising the thesis. It therefore appears in near original form as
was intended to ensure that the researcher could look at the document with what futurists
Weiner and Brown call 'alien eyes' (2005) when developing the methodological framework
appearing in Chapter 7. A large reduction in the volume of information was achieved by
scanning and secondary sampling of a subset of articles obtained. The process described
above identified a number of broad issues for the feasibility of a scanning project undertaken
in this way. The following sections provide an evaluation of the process used in order to
support the first step towards the development of the methodological framework.

Figure 13 A cartoon by Kedulka on journalism.
Weekend Australian May 30-31 2009
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2.7 Researcher reflection on the process of using
environmental scanning
At the completion of the data collection and analysis of the material collected for
environmental scanning, the researcher completed an evaluation comprising two processes, a
SWOT analysis of the process of using the methods and a reflexive evaluation where the
researcher answered a series of questions taken from Cheuk and Dervin (1999) and Dervin
(2003a) which are designed to prompt reflection on a sensemaking situation.
The SWOT analysis was based on the process described by (Chermack & Kasshanna 2007)
and the results shown in Table 13.
The aim of the reflexive process was to draw out any of the distinctive characteristics of the
literature search and environmental scanning case study and to highlight how these might
inform a methodological framework for exploring emerging issues in ergonomics from the
perspective of a researcher not trained in futures methodology.
Four general categories of issues were noted in the SWOT analysis and in the reflexive
document. These were issues relating to logistics and resourcing, the form of the material
collected, academic standards and the specific experiences of the researcher which
significantly affected the process and outcome.

2.7.1 Issues relating to logistics and resourcing
The SWOT analysis highlights a number of weaknesses which challenge the use of a naive
and low resource approach to a literature search and environmental scanning for the purposes
of identifying emerging issues in ergonomics. Simple data on the collection and scanning of
even limited newsprint on a weekly basis suggests systematic scanning; filing and reporting
on a sustained basis may be impractical due to the large volume of information to be
processed. Many of the weaknesses appeared to be associated with the logistics of using print
sources– storing, retrieving, recording sources and preserving print articles in awkward
layouts appearing on a sequence of pages. The PINCHASTEM acronym (Table 12) provided
a simple basis for categorisation however this soon proved unworkable due to the conflicting
demands of simplicity to save time in filing and retrieval and the complexity of a system
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Strengths
Ability to track the work of a specific
author or centre of excellence over time;
level of authority of sources established
through peer review process; provenance
of ideas traceable through references;
ability to choose a specific body of
knowledge relating to a particular area
and to examine in depth published work
from that discipline; ability to determine
through conference papers what themes
are relevant to a discipline or to discover
issues relevant to multiple disciplines
and stakeholders; ability to be able to
trace and contact a specific author due to
academic affiliations or contact with
publisher; use of powerful search engines
searching multiple databases at once;
automated search and advisory options
on some search engines allow ongoing
updates of new articles meeting set
search criteria

Weaknesses
Library of Congress terms may be not be
effective in representing new concepts;
the extraordinary number of hits possible
with one key word or combination of
keywords may be impossible to refine to
identify seminal work or articles written
by authoritative sources; a huge
combination of keywords and phrases
may preclude effective cross referencing
of all ideas; simple searches may not
assist in identifying important sources
relevant to overarching concepts, for
example knowledge management, that
provide necessary context but do not
relate specifically to search terms in use;
as the number of key terms grows,
previously relevant search strategies will
need to be repeated with the new terms
taken into account; not all sources are e
sources, the form for maximum simplicity
in storage and retrieval, access to articles
cheaper and simpler if the author has an
access to funds and support of academic
institution and specialist librarian; ability
to determine value of article may be
limited before full text is available

Opportunities
Use of freely published versions of work
of academics on related business,
professional or academic web sites;
ability to personally contact authors to
obtain copies of relevant articles; use of
text analytics tools which incorporate
semantic analysis to identify most
appropriate articles in larger pool of
articles obtained in initial searches;
greater number of publicly accessible
libraries allow non‐academics to source
relevant material; sponsorship of
employers and professional and industry
groups to give access to search engines;
mentoring or professional relationship
between academics and practicing
professionals to get secondary access

Threats
Text analytics and the semantic web
bypasses formal searches to obtain
imperfect copies of articles from informal
sources; loss of prestige of academic
sector resulting in under representation
of a discipline or domain and therefore
loss of access of practicing professionals
to body of knowledge; loss of funding to
academic sector reducing the number of
subscriptions to quality search engines
and journals

Table 13 SWOT analysis of literature search and environmental scanning approach
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which would have the potential to represent a huge range of concepts which were constantly
evolving. Much of the problem with feasibility revolved around the cost of codification of the
data. Hierarchical analysis was soon seen as limiting and not enhancing the potential for
retrieval and analysis. The lack of an effective way to store, categorise and retrieve articles
directly affected the perceived value of the information to the researcher and this ultimately
led to a reduced interest in searching.
Options were identified for reducing the burden on the researcher due to logistics. These
included outsourcing part of the search, such as the use of a media monitoring service. This
option was assessed as not only relatively costly but also potentially reducing the impact of
direct exposure to the research material on the development of the researcher's evolving
mental model of emerging issues. A team approach was also considered, however this would
also require additional expense and the ability to integrate the understanding of several
individuals' interpretation of the research material.

2.7.2 Issues relating to the form and content of information
Many useful concepts were identified during the process of environmental scanning. Those of
particular interest bridged several subject areas in a way that raised new insights. It is
noteworthy that this type of material was not part of the structure of the initial literature
search and was only possible through an informal process that allowed for serendipitous
discovery. This appeared to be led by intuition and a sense of curiosity driving ad hoc
searches. This additional, informal process resulted in the discovery of useful supplementary
content such as conceptual frameworks, philosophical concepts, stories and metaphors which
added richly not only to the researcher's experience of environmental scanning but the
development of the thesis as a whole.
Visual information was of particular value. This came in the form of cartoons commenting on
current issues, images created to comment on complex ideas in advertising and images of the
'artefacts' of office work including new technology, workplaces and people using new systems
of work such as using computers outside or in public places. These images were used during
two of the four case studies involved in the project. It is difficult to imagine how these images
would have been retrieved by a more formal process. Many were associated with material
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which was quite independent of the specific search being undertaken at the time. The value of
such items to the overall result of the project should not be underestimated.
Another relevant issue affecting the outcome of scanning was the way the process was
structured to trigger a search for a broad range of content relevant to the subject area. The
value of perspective and scope in setting up environmental scanning was discussed earlier in
this chapter. Here simple perspective tools in the form of the acronyms PINCHASTEM and
later INSPECT (Table 12) provided the impetus to look for content in areas apart from those
most familiar to the researcher. The active use of such prompts would be expected to vastly
increase the volume of information retrieved, but potentially increase the overall quality of the
information as defined earlier in this chapter.
While the drive to find 'objective' material was seen as important, the value for the project of
having a journalist's unique perspective on an issue was not anticipated. Such texts are seen as
opinion and therefore as having potentially unacceptable degree of bias. Such articles may not
be thought of as valid sources, yet the synthesis of the material and recounting of personal
stories and examples provided richness and opened up the way to new insights important to
the project. This discovery may be seen as a starting point for the interest this thesis has taken
in the use of narrative in researching emerging issues in ergonomics. As there was almost
limitless amount of material of this type, the potential role of such material for a project of
this type justifies further investigation.

2.7.3 Issues relating to academic standards
Several areas of this discussion and evaluation have highlighted the difficulty in finding the
most authoritative source available on a particular aspect of interest to the research question.
The section above on sampling strategy described a cyclical pattern to data collection
characterised by periods of formal search and informal search. Achieving a balance between
the two appeared to be important as the role of the informal search was to provide overall
context and the role of the formal search. Snelson's 'purposeful random' sampling strategy
proved to be close to the mark (2005), that is, the character of the search fell more between
the two (purposeful and random) than at either extreme. It seems rather weak to make the
claim of this being a justifiable approach to the process of information gathering, however
there seems to be a reasonable association between this search strategy and the idea of
'knowing fallibly' discussed above.
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The concept of 'knowing fallibly' had some practical ramifications when writing the issues
paper. It was both necessary and feasible to use authoritative sources to provide an overall
context, give structure to the text, to reinforce important conclusions with evidence, and to
introduce topics in the issues paper. These were accessed via a targeted literature search. On
revisiting the paper, the researcher had some difficulty tracking the provenance of particular
concepts as would be expected from the sampling strategy used for this case study. The
reality was that the researcher needed to know the concept existed before going looking for
the source. The document provides evidence that the learning was more formative than
summative in nature. Good sources had been collected and were in theory available, but
because of the limitations of the categorising, filing and retrieval system the actual examples
used were often those most easily found instead of those that would make the point most
effectively. In other cases, while the evidence was in theory available, the nature of prose
shifted towards telling a story, a meta-narrative created by the researcher with serendipitous
examples to emphasise the point as opposed to the article being a formal summary of all the
key sources that were available. While this conclusion could be interpreted as evidence that
the document is critically flawed, another conclusion is that the issues paper provides an
example of what is feasible when attempting to summarise a vast amount of material in a
coherent way.

2.7.4 Researcher experiences and their effect on scanning
A review of the reflexive document created for this case study (see Appendix G) makes it
clear that the experience of this type of approach for the researcher can be profound. The
research design did not allow for an in-depth analysis of the personal experience of the
researcher as this was not the focus of the research project. In a single person research
scenario, the researcher’s experience in information is clearly valid due to its potential
influence on the quality of the research outcome.
The researcher's experience can be broadly summarised as swinging between two poles, one
with a negative cast and the second with a more positive one. The negative experiences can be
described as feelings of inadequacy, a sense of being lost or confused and of guilt in using
concepts which were thought of as not meeting truly 'academic' standards. The more positive
experiences appear to be associated with the discovery of potential solutions to the
researcher's dilemma and interest in the material found.
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Positive experiences included the discovery of the potential of different tools which could
assist in the logistics of the search and retrieval process. These were largely technological in
nature and included the use of software solutions such as text analytics (Leximancer, Smith
and Humphries, 2010) and tools to represent information such as software for conceptual
mapping. Discoveries that were likely to make an even greater impact were not necessarily
those directly associated with content, but which contributed to a perspective, to meaning or
to the overall structure of the information. These items could broadly be categorised as
entities or events. Entities included images, stories, metaphors, philosophical concepts and
conceptual frameworks for example. Events included the experience of going to a conference,
travel between different cities as this lead to exposure to different environments, having a
conversation with a subject matter expert or the discovery of a particularly useful line of
direction in the search process. Where the realisation of the event was of sufficient impact to
the project, it could be reasonably described as creating a 'paradigm shift' (Barker 1992). The
concept of perspective and changing perspective was therefore particularly important even at
this relatively early stage in the project. The active use of what can be called 'perspective
tools' and the constant change of activities and tools, later described in this thesis as
'momentum' then became a guiding principle for the duration of the project.
The following section now discusses the implications of key findings of this case study and
builds the case for a different or supplementary approach to exploring emerging issues in the
ergonomics of office work.

2.8 Implications of using environmental scanning
The above evaluation of the process used in this case study for a literature search and
environmental scanning provides support for alternative approaches. Rather than revisiting the
high and low lights of the mechanics of the process, this section will look reconsider some of
the overarching concepts which inform the process, the why, how, when where, what and who
of the search.

Why search?
A change in perspective should be a natural outcome of a search on emerging issues in a field
of interest such as the future of office work. It is by its very nature, pre-hypothesis research
and so the initial question should serve as a guide to the journey and not as an anchor. All the
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other aspects of the process– how, where, when, what and who will follow from the purpose.
Continually gaining new perspectives on the purpose is central to the design of the search.

How to search?
An argument has been made here for epistemic pluralism. This means that there are many
ways of knowing, so the scope must necessarily remain broad to ensure authenticity and as a
result, ensure the validity of the overall volume of information gathered. The scope as an
'entity' defines the validity and reducing the scope is not an appropriate option. The search
should be constantly active, keeping up momentum to enable a constant change and challenge
to perspectives on the area of interest. The question of how to search, when in literature search
and environmental scanning mode was more than just a question of what technology, tools
and resources will support a variety of ways of knowing. The information must be presented
in a way that allows more than one person to be involved in the exploration process and more
than one perspective to be considered so that the condition of epistemic pluralism can be met.

Where and when to search?
The results of this case study suggest that 'anytime, anyplace' is appropriate to improve
knowledge on emerging issues in a area of interest. The strategy should allow for the
serendipitous discovery of information. The process cannot be unnaturally short, however as
it will need to be finite in nature as a deadline will force the researcher to synthesise the
information, a process which should be seen as just another necessary stage in what is
effectively a sensemaking cycle.

What is being searched, what might be found, what might it mean?
This case study suggests there may be unexpected value in what could be considered 'nonacademic' information - images, narrative and experiences for example. Molitor (2010) shows
how emerging issues which later become the centre of policy writing appear in a range of
sources over the course of development of the issue. Many of these sources are informal yet
important early signs or weak signals. As the search evolves, a constantly changing
perspective should result in a constantly changing view of the nature of most appropriate
information. This type of approach may result in an eclectic collection which is rich in
possibility for gaining new insights. Tangents should be welcome as opening up new areas of
enquiry, not ignored because they do not fit. The connections between all the 'whats'– all the
pieces of information– should begin to appear. This, with a constantly changing perspective,
should allow a new understanding to emerge from the information.
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The 'who' of the search
The concept of 'knowing fallibly' has been a guiding concept for this case study on the
literature search and environmental scanning. Choo (2003 ) reviews literature on
environmental scanning in times of uncertainty and makes the point that as the environment
becomes more uncertain, managers place greater value on the use of personal sources (Elenov
cited in Choo 2003, p. 100). With uncertainty comes risk, however risk can be seen here not
as a negative concept, but as a 'voluntary venture' (Ingles 1991, p. 66), a concept which is
much more positive in character. This re-perception of risk allows the idea of epistemic risk–
the risk of not knowing which can be thought of as negative– to be turned around and made
compatible with the idea of 'knowing fallibly'– a more positive concept.
It seems possible that involving someone else in the process of 'knowing fallibly' brings
results in this sense of this a 'voluntary venture', of sharing the risk of not knowing but also in
allowing the potential for knowledge, even fallible knowledge, to be created in that process.
The 'who' of the search should then not only be the person seeking the information on
emerging issues, but those who could join them in a conversation about what is going on. At
the beginning of this chapter, Hart (1998) in discussing the literature search introduces the
phrase 'research imagination' in a discussion of the influential work of C Wright Mills in
Mills' book The sociological imagination:
The sociological imagination, I remind you, in considerable part consists of the
capacity to shift from one perspective to another, and in the process to build up an
adequate view of a total society and of its components. It is this imagination, of
course, that sets off the social scientist from the mere technician.
(Mills 1959, p. 211)
Mills' assertion that this change of perspectives is necessary for successful sociological
research raises the potential for the same strategies to be effective in searches involving other
domains with complex, interdisciplinary issues.
The idea is to use a variety of viewpoints: you will, for instance, ask yourself how
would a political scientist whom you have recently read approach this, and how would
that experimental psychologist, or this historian? You try to think in terms of a variety
of viewpoints and in this way to let your mind become a moving prism catching light
from as many angles as possible.
(Mills 1959, p. 214)
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The results of this case study suggest then that apart from improving the logistics and
resources allocated to a literature search or an environmental scanning process, there is
potential to enter into a conversation with others, potentially those with expertise, to explore
together the emerging issues in ergonomics in an office environment.
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Chapter 3 Asking experts
Standing on the shoulders of giants

3.1 Introduction
Is it right to settle for the opinions of others as a substitute for the struggle to gain our own
understanding of what is going on?
This chapter explores the use of the expert interview for learning about emerging issues in
ergonomics. It takes an interpretivist constructionist approach to learning about the future and
tests the concept of using subject matter experts (SMEs) as guides. It explains the reasons
why SMEs are believed to be important from the perspective of reducing ignorance. The
concept of the interview as a conversation and as a means of co-creating knowledge is
discussed. This chapter then presents the method, results and implications of the expert
interview approach before introducing chapter four which considers how futures methodology
might assist in exploring emerging issues in ergonomics.

3.2 Arguing for the use of expert opinion
3.2.1 Accepting and acting on the responsibility for reducing
ignorance
In 1690 John Locke, in his Essay concerning human understanding, considered the different
types of ignorance, concluding that it was right to take responsibility for understanding by
examining the facts and drawing one's own conclusions:
If it be objected that this will require every man to be a scholar, and quit all his other
business, and betake himself wholly to study; I answer, I propose no more to any one
than he has time for.' (Locke 1805, p. 382). Locke declared his belief that there is 'no
excuse for the. . . ignorance of those who have time to spare; and everyone has enough
(time) to get as much knowledge as is required and expected of him, and he does not
that, is in love with ignorance, and is accountable for it.
Locke (1805, p. 384).
The 21st century catch cry 'time poor' suggests that over three hundred years later, this is no
longer the case. For people with access to information technology, a mere glance at texts like
Cassell and Hiremath's Reference and information services in the 21st Century (2009) shows
that, even with the best intention, Locke's claim is no longer valid.
The reality is that, because there is so much information available now, judgements are made
in the context of uncertainty and individuals and organisations must learn to not only survive,
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but thrive on the results of those judgements (Wagner and Funston 2010). The validity of a
judgement or series of judgements on the value of information is a key issue here. Chapter 1
argued that for qualitative research, validity can be found in authenticity which in turn needed
epistemological pluralism and a broad scope. Chapter 2 tried to honour that scope and found
that this was not practical from a single researcher perspective, suggesting either that Lockes's
claim that there is enough time can be questioned or that another way must be found. Wagner
and Funston (2010) suggest that no matter how hard it is to make sense of what is going on in
an area of interest, there are individuals who cannot sidestep the responsibility for finding out
what can be known– these individuals must therefore find a different and/or more effective
ways to do this. The task of Chapter 3 is then to explore Choo's premise (2002 p. 228) that in
times of uncertainty, a person who seeks information may choose to do so by seeking
personal sources:
Many studies have identified the sources that managers use when scanning the
environment. The general pattern emerges that managers scan with a wide range of
human, textual, internal and external sources. At the same time, managers clearly
prefer personal sources (customers, distributors, suppliers, colleagues, etc.) and regard
them as the most important. Researchers have found that, in explaining managerial
source used in scanning, the perceived quality of the source may be just as or more
important than perceived source accessibility. Because environmental scanning
involves making sense of fuzzy, ambiguous situations, managers try to find the most
dependable and relevant information they can, even though more time and effort may
be required.
Choo (2002, p. 228)
One form of personal source is expert opinion. The overarching purpose of this thesis is to
define an effective way to engage with this 'struggle to understanding', in this case, the
struggle to understand about emerging issues in ergonomics. While Locke's (1805) claim of
the feasibility of the search seems at first glance, unreasonable, his call to make the 'struggle'
is still consistent with information needs in the modern world and the responsibility placed on
the individual to work to reduce their own ignorance.

3.2.2 Expert opinion as distributed knowledge
Choo (2002) has suggested that uncertainty may prompt the use of personal sources for
guidance – this tendency must be questioned:
Even rational managers who would scorn the idea of visiting a fortune-teller or
peering into a crystal ball still turn to sources to make the world more certain. They
call in consultants and listen to analysts and other experts. Some of this information
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gathering and analysis is appropriate and actually helps reduce uncertainty. But other
activities are an attempt to wrap convincing data around vaporous enigma.
Schoemaker (2002 p. 223).
Using expert opinion may be thought of as an extension of the information seeker's own
research efforts through outsourcing. Instead of finding all the information independently, the
researcher or manager trusts that the sources they choose as being knowledgeable are
authentic and therefore valid enough to justify using that expert's knowledge instead of
gaining their own more directly. This idea, at first glance, revisits the discussion held in
chapter two– how can the authenticity and the validity of the expert's knowledge and that of
their sources be known or tested? Chapter 2 was based on independent environmental
scanning. Chapter 3 tests the idea of producing a simple synthesis of expert opinion. A key
difference between the two is that instead of trying to cover the entire scope of the field of
enquiry by themselves as done in Chapter 2, the researcher is choosing a series of experts,
people who know deeply about a limited range of knowledge. The challenge is then one of
eliciting the expert opinion and integrating the opinion of several SMEs.
The premise is that if a single expert increases the depth, multiple experts can spread the
scope. As the opinion of each expert is added in turn, a wider net is cast for information
gathering. This is the concept of distributed cognition represented in Figure 14. Each expert
represents a separate knowledge base of multiple experts and domain specific information. In
reality, this concept is multi-dimensional in character and should be shown in three
dimensions. Using an idea discussed in detail in Chapter 6, this network is, in effect, a
complex adaptive system with links founded on trust– a trust network. Chapter 6 will show
that it is the relationships between entities in a complex adaptive system that is of primary
importance. In a trust network it is therefore more the relationship between the people and
less the quality of the knowledge that defines the links.
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Researcher

Primary sources
Secondary sources
Tertiary sources

Figure 14 A distributed network of experts
A distributed network of experts. A simple view is that the information seeker has primary,
secondary and tertiary sources etc. The reality is probably more complex, with a significant
number of links between sources at all levels (not shown here). These more distant links may
never be known to the information seeker.
Trust in the judgement of experts is central to making working assumptions in research. In the
case of the trust network, that trust extends out through each link to the primary information
source. The following list presents some of the many assumptions behind using experts in a
distributed knowledge system for gaining an understanding of emerging issues in a field:
1. While knowing deeply about a broad scope of knowledge is not feasible, the expert is
assumed to have valid knowledge about a specific range of subjects.
2. That the expert is aware of any bias they have shown as an expert in the search for and
interpretation and integration of the material they are held to be expert on.
3. Irrespective of the insight the expert has about their own bias, the researcher can
identify bias and allow for this in the analysis and interpretation of the material and
use this information to improve the choice of future experts.
4. That the researcher can identify and access an appropriate range of experts to cover
the area of enquiry.
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5. That the researcher knows enough about the field of enquiry to ask appropriate
questions and to understand the answers.
6. That the researcher has the capacity to integrate the information received in an
unbiased way.
7. That the researcher has the capacity to communicate the information received to others
in an unbiased way.
Given that each of these assumptions is significant in its own right, it is not surprising that
when using expert opinion, the researcher needs to allow some flexibility in how the enquiry
takes place. This thesis takes the view that a conversational format for enquiry provides the
flexibility needed to both establish trust and to reduce ignorance.

3.2.3 The conversation as a way of increasing trust and reducing
ignorance
There are many ways in which an individual who seeks information on emerging issues might
engage an expert– through a workshop or a commissioning a report for example. This process
often takes on a format which allows the stakeholders to explore areas where there is a lack of
knowledge. This thesis has taken the perspective that the request for information from an
expert is done as a way of reducing ignorance, which has been argued, is subtly different from
the concept of gaining knowledge.
A conversation is one of the simplest ways through which humans communicate. It is a
common starting point for the exploration with an expert of emerging issues in a field of
interest. The conversation, especially in a face to face scenario, is a basic way for humans to
develop a relationship which supports the exchange of information.
It is beyond the scope of this thesis to describe in any detail the nature of interpersonal
communication or the mechanisms through which a relationship is created and maintained
through meeting in person. Relevant aspects of interpersonal communication will include the
ability to share information through text, images and demonstration, however it is likely to be
the more subtle aspects of the interaction that are important in building the trust that supports
a useful conversation. Non-verbal cues will assist both parties to interpret what is said and to
pick up mistakes in the communication process. The give and take of conversation also allows
the area of discussion to be negotiated, even when control of the conversation is clearly biased
towards one party. There are formal and informal rules to be followed in conversation. These
may be dictated by simple courtesy, professional codes of practice and ethics for example, yet
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some of these may be softened due to a tacit agreement between parties and a common sense
of purpose. Such a conversation opens up the way for sharing grey literature and information
that would otherwise be considered commercial in confidence. Building a relationship and
sense of trust will create an environment which may deliver value beyond the initial
conversation for both parties.
The relationship built up during a conversation between an expert and researcher may not
only enhance the current conversation but also allow for interactions in the future. Where
areas of common interest have been identified the relationship has the potential to become
more collaborative and reciprocal.
In comparison to some research methods, interviews and conversation relatively inexpensive,
however formal commercial expert opinion may not be so cheap. With a deeper relationship,
access to the expert may become easier. Trust has other advantages; firstly a lower cost and
secondly a greater flexibility for problem solving. Conversation can also allow for serendipity
and surprising insights. Viewed as a process that co-creates meaning, the researcher and
expert in an interview can be viewed as being in a partnership. The term 'conversational
partner' is used by Rubin and Rubin (2005). The term conversational partner also emphasises
'the uniqueness of each person with whom you talk, his or her distinct knowledge, and the
different ways in which he or she interacts with you'. (Rubin & Rubin 2005, P. 14). Insights
on either the informational content, the other person in the conversation or both are therefore
likely.
A further benefit of conversation is that the co-creation of meaning should lead both parties to
be able to trust the information they created together as having a greater level of authenticity.
It is possible that this trust is misplaced, particularly if the researcher is not in a position to be
able to check the authority and references of the expert or the quality of the information and
the sources the expert represents. These concepts are explored further by authors such as
Stephen Covey in management texts such as Leading at the speed of trust (Covey, 2006) are
the basis of a system of distributed knowledge shown in Figure 14– the trust network. Trust
adds value and strength to each link in the chain as it extends outwards along the many links it
takes to get to the person who did the original research or conceived of the original idea.
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3.2.4 The research interview as a designed process
The research interview is a designed process– the quality of the information can be controlled
to a greater or lesser extent by the rigour of the system chosen to set up and manage the
conversation. These processes provide the researcher with protocols which, if followed, have
the potential to create a greater level of confidence in the aspects of the interview which
control for quality– sampling, the interview questions, data treatment and analysis and the
interpretation of information from the expert. The interview can be placed on a scale and rated
somewhere between highly structured– in effect a questionnaire delivered in person – and a
natural conversation (Gilham, 2000, p. 6). Qualitative researchers interested in the design of
the research interview and other forms of interviewing provide great detail about the options
for interview processes (see Kvale and Brinkmann, 2009, Rubin and Rubin, 2005 and
Gillham, 2000). The designs of the interviews carried out in this part of the current study are
presented later in this chapter. The following sections explore the idea of the research
interview firstly as conversation, then as situated action, narrative and story before
questioning the subjective nature of interviews and the consequences of subjectivity for
identifying emerging issues in ergonomics.

3.2.5 The interview as a conversation
A metaphor is useful in introducing a discussion on the interview as a conversation. While the
references on interviews discussed below consider many different types of interviews and
interviewee, for simplicity and the purposes of this discussion, the discussion refers to the
research interview and the interviewee is considered to be a subject matter expert.
Kvale and Brinkmann (2009) present two ways of seeing the relationship between themselves
and the expert with whom they are in conversation. Firstly the researcher can see themselves
as mining the expert for the wealth of information the expert holds, secondly the researcher
can see themselves as a traveller, walking with the expert and later with other experts in a
search for meaning. The first way implies a search for an ultimate truth or truths (consistent
with the idea of epistemic absolutism), the second implies the co-creation of meaning and
supports to a greater extent, the notion of knowing fallibly (in keeping with epistemic
pluralism).
These two approaches to interviewing represent a different level of involvement of the
interviewer, the miner approach being more hands off, the traveller approach being more
hands on. The number of interviews can be considered to be one potential bridging
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mechanism between the miner and the traveller modes of interviewing. A large number of
'miner' type interviews would in theory allow the series of interviews to represent a greater
diversity of opinion. There are problems with this approach. Viewed this way, there is clearly
a trade-off between depth and diversity as a practical limit will be reached in terms of
processing, analysing and interpreting the interview data. This, of course, is a reprise of the
problem identified in Chapter 2 of quality versus quantity. Gillham (2000, p. 11) describes in
detail the effect of the time-cost and data richness factors on the feasibility of carrying out
face to face interviews. Gillham concludes that face to face interviews are more indicated
when material is of a sensitive or potentially confidential nature, with small numbers of
people who are readily accessible and where depth of meaning , insight and understanding are
perceived to be important. This suggests that for this project, while some of these criteria are
of value–for example insight and meaning are useful, confidentiality may be important– only
the traveller approach may be feasible. This marks the transition, as in Chapter 2, between the
equivalent of the in depth literature search and environmental scanning.
If the value of interview data is viewed not as coming from single interviews, but the
combined value of a series of interviews, objectives other than depth of insight should be
considered. The context provided by a broader range of interviews from many experts may
prove more valuable than a limited number of interviews with one or two experts, no matter
what their level of expertise is. Context can be thought of as the terrain, the landscape of the
area of enquiry, an idea quite consistent with the traveller metaphor. The concept of the expert
as a guide returns the thesis to the first chapter’s themes of conversations and a journey into
the future.

3.2.6 Introducing narrative: The conversation as a story, the story
as a journey
Literature on the qualitative interview cited above positions the interview as a type of
conversation. It can also be argued that a conversation is itself, story. . .'What is conversation
but a series of stories batted (or gently tossed) between at least two parties? One story either
contradicts another, context shapes the story that is chosen, and so on' (Kramer 2008).
This thesis is, in its methodological approach, based on action research and learning. This
trading of stories in conversation and particularly within the context of a semi structured
interview, is very much in the form of narrative. Consistent with the traveller metaphor, both
conversation partners enter the narrative at the beginning, travel a distance together exploring
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a particular theme they have agreed on, and part company a little while later, presumably both
changed and having a different perspective to the one they held at the starting point.
The interview as conversation is an example of narrative in the sense it is a story created by
the interviewer and interviewee together. The traveller metaphor puts the interaction between
the expert and the researcher in form of a relationship, one that sees the expert as a mentor or
guide on a journey. It is the conversation en route which results in learning and the creation of
meaning for both parties.
The traveller metaphor is also useful in that it implies a journey with all its struggles, a sense
of action and interaction, plot and counter plot, filled with surprises and disappointments as
promising ideas fail and others grow successfully from the seed of a thought to a well formed
concept. The context of the problem is explored and new vantage points gained. The journey
takes a new direction as a result of this knowledge. Here the term conversation is used in the
sense of the Latin meaning as given by Kvale and Brinkmann (2009, p. 48) of 'walking
together with'.
The practical aspect of the researcher's job is then to discover where the conversations
happen, choose who they should be in conversation with, and decide how to conduct those
conversations effectively. The more difficult aspect is to decide how to deal with the level of
subjectivity that will arise from this approach to interviewing.

3.2.7 Provocation: Expert opinion as distributed ignorance
The discussion above seems rational enough, however this thesis is about a journey and a
journey should produce surprises. Edward de Bono's concept of 'provocation' (de Bono, 1996)
serves well to turn the idea of expert opinion on its head, seeing it not as distributed
knowledge but as distributed ignorance. It is said that 'knowledge is a drop, ignorance is an
ocean' (annon). The uncertainties associated with each link in a system of distributed
knowledge should multiply, the trust placed in a link may mean only that the interaction was
well intentioned, not well informed.
The expert interview then tests the first link in the chain:
You have to know what you expect before you can be surprised by what you didn't
expect. The unknown reveals itself, as Louis Pasteur once said, only to the prepared

77

mind! You have to be prepared to recognize your ignorance if you are to benefit from
it.
Root-Bernstein 2008, p. 244.
Approaches such as Rubin and Rubin’s responsive interviewing (2005, pp. 30-37) provide a
way of uncovering the way subjectivity and cultural influences influence the research
interview. This can be done by challenging the interviewee to justify their conclusions and
encouraging the interviewer to 'continually examine their own understandings and reactions'
(Rubin and Rubin, 2005, p. 31). Another is to conduct a series of interviews, each one
uncovering more of the context of the 'complexity of multiple overlapping, and sometimes
conflicting themes; and paying attentions to the specifics of meanings, situations, and history'
(Rubin and Rubin, 2005, p. 35). Distributed ignorance is an idea which can be used to prompt,
not only the nature of the material but also a deep exploration of the interviewer and
interviewee as people and the nature of the interview material. The interview can be thought
of as an iceberg in an ocean of ignorance– much of its substance lies unseen beneath that
ocean.
Expert interviews therefore have the same potential problem that was seen in Chapter 2 on the
literature review and environmental scanning: in a broad scope study, it is not possible to
pursue each theme in any depth. It may be more feasible to accept that the interviewer and
interviewee have bounded knowledge and that subjectivity and bias are unavoidable features
of the interaction. The epistemological stance taken in this thesis is a pragmatic one, not
objectivity nor subjectivity, but constructionism. It is potentially more useful to think of the
interview as an opportunity for what Witte et al. (2008) call 'ignorance based learning'.

3.2.8 Knowing fallibly: The interview with experts as a way of
exploring the future
'Learning itself is a continuing encounter with ignorance. In fact, the more we understand
something, the more we realize how little we know about it.' (Witte et al, 2008 p. 252-3).
Witte et al.'s approach is consistent with knowing fallibly. Learning about the future can start
from the premise that the future has not yet happened; humble ignorance seems a valid and
pragmatic approach, one that both experts and non-experts can take on equally. This approach
builds on what the conversation partners each 'know' about the past and the present. The
interview can be seen as a sensemaking event aimed at the social construction of meaning.
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A unique difference between expert interviews and the literature search and environmental
scanning approach is that each interview is interactive, a sensemaking event in itself involving
two people. With documents found in environmental scanning, the author cannot respond
directly to the reader’s questions. There is a unique opportunity in an interview for new
meaning to be agreed upon by the interviewer and expert. Due to issues of subjectivity, this
'co-created' meaning is fallible, but the way it was generated gives the interview a kind of
natural authenticity, and as a result, a degree of validity. Another area of bias is in the
interpretation of a series of interviews, where the researcher’s bias will also influence the
results at some level.
The need to use expert opinion and the issue of bias has prompted a number of techniques
based on eliciting and interpreting expert opinion. Ayyub (2001) considers this from the
perspective of ignorance in his book Elicitation of Expert Opinions for Uncertainty and Risk.
Other texts also provide great detail on how to systematically collect, analyse and interpret
expert opinion in a way that minimises bias (Meyer and Booker 2001). These text focus on
reducing uncertainty and error– they are set up to narrow the possibilities as illustrated by the
concept of the cloud of uncertainty instead of opening them up as shown in the model 'the
futures cone' (see Chapter 2). This project is about opening up to possible emerging issues, as
opposed to predicting exactly the issues that will occur. It is therefore more appropriate to
consider an approach of humble ignorance or ignorance based learning (Whitte et al. 2008)
and knowing fallibly about the future. Chapter 3 therefore tests the claim that interviewing
expert opinion can be used to explore emerging issues in ergonomics.
The following sections describe the theoretical grounding, method, data collection, treatment
and analysis of data, and results of the expert interviews collected for this study. They present
a case for using a form of conversation, the semi-structured interview, as a means of
developing knowledge about emerging issues in human factors and ergonomics. The method
for collecting interview data for this study is then described and the results presented and
discussed. The results of the methodological approaches of environmental scanning (Chapter
2) and expert interviews (Chapter 3) are then reviewed, providing a context for the need to
explore the theoretical frameworks used by futurists in foresight practice (Chapter 4).

3.3 Aim and objectives
As the second in the overall series of four case studies in this project, the aim of this case
study was to determine the possible implications for a single researcher of using expert
79

interviews as a way for exploring emerging issues in ergonomics. As has been intended
throughout the project, the focus was not on the content (interview data) but to use the
experience of the case study to identify characteristics of this approach that could contribute
to the development of a methodological framework. The purpose of that framework is to
assist a professional without specialist training in futures methodology to explore emerging
issues in ergonomics.
The specific objectives were to:
1. Gain experience in conducting interviews
2. Gain experience in the analysis and interpretation of interview data
3. Gain initial insights into how experts can provide research material relevant to the area
of enquiry
4. To complete a basic assessment of the strengths and weaknesses, opportunities and
threats of the method expert interviews
5. To identify specific characteristics of expert interviews as a method that could be
effective as elements in a methodological framework for enquiring about emerging
issues in ergonomics.

3.4 Method
3.4.1 Case study design
3.4.1.1 Epistemology and theoretical perspective
This second phase of this qualitative research project is based on an epistemological stance of
constructionism and a theoretical perspective of interpretivism. This interpretive
constructionist approach is consistent with the use of interviews, in this case with experts, to
explore emerging issues in ergonomics:
To interpretive constructionist researchers, how
people view an object or event and the meaning that
they attribute to it is what is important . . .
Constructionists expect people to see different
things, examine them through distinct lenses, and
come to somewhat different conclusions. In this
sense, multiple and even conflicting versions of the
same event or object can be true at the same time.

An expert is someone who
'chooses to be ignorant
about many things so that
he may know all about
one'.
Schattschneider, cited in
Lindvall, 2009 p. 1

Rubin and Rubin (2005, p. 27)
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The interpretive constructionist approach was selected because the researcher required the
interviewee to present opinion that summarised their expert view of the significant volume of
information that was expected to be available to them on a selected topic. It was considered
that the expert would need positive guidance to elicit useful research material and that some
of the material would be developed or refined within the interview. The intention was for the
interviewees to be made to feel free to express their own distinctive perspectives (Rubin and
Rubin 2005) and through the collection of interviews from more than one expert on a topic, to
gain different perspectives.
Another reason for use of the interpretive constructionist approach was to set up an
expectation that the researcher would be significantly involved not only in the production of
the interview material, also in its interpretation. Crotty (1998) sees the reading of texts as
being empathic, interactive or transactional. While the actual interview is interactive, that is
more conversational, in nature (and can be considered a type of text in itself), the later
interpretation of individual interviews and the series of interviews is more transactional in
nature, where 'new insights emerge that were never in the mind of the author' (Crotty 1998, p.
109). Methodology and method were therefore selected to achieve a flexible procedure for the
collection and interpretation of exert interviews for this study.

3.4.1.2 Methodology and method
Overall, this thesis is founded on action learning as methodology and has a structure closest in
nature to a case study as method. This second case study– expert interviews– took a dual
approach at the level of methodology. At the project level it retained the general shape of
action learning present at the whole of project in respect to the way interviewees and themes
were pursued. At the level of individual interview interpretation it was more
phenomenological in nature. Each interview was a direct result of the researcher’s attendance
at a series of conference and seminar events where particular themes were followed. The
experts who could advise on those themes were approached at the event. The process
continued over a three year period. Individual interviews were, however, thought of as distinct
entities with analysis and interpretation of the interview seen from a phenomenological
perspective. Time was not accounted for as a factor in the analysis of the interview transcripts.
Phenomenology may be confused with grounded research. Baker, Wuest and Stern (1992)
compare the two, concluding that they are different in their approach to sampling, data
collection and analysis and ways of understanding validity. Phenomenology is the more
81

appropriate methodology for this case study as the sources of data are people from whom the
intent is to 'borrow' their experiences. Sampling is purposive, that is, it aims to illuminate the
'richness of individual experience' (Baker, Wuest and Stern 1992, p. 1358). Individual
transcripts and statements are analysed to reveal the phenomena, and validity is defined by
whether or not the source agrees that the depiction of the information provided is a true
reflection of their experience.
At method level, the research design was one of semi-structured interviews, based on aspects
of Rubin and Rubin’s responsive interviewing process (Rubin and Rubin 2005). In responsive
interviewing. While the interviewer is reflexive about and also open to changing the process
of the interview. While the researcher was open to other aspects of the responsive
interviewing process such as holding a series of interviews with a single interviewee, this was,
in the end, seen as neither necessary nor practical as most of the interviews were done
overseas with interviewees who were hard to access.
The process also departed from the in depth character of the responsive interview. Rubin and
Rubin (2005, p. 35) see the depth of the responsive interview as contributing to context.
Another view of context is breadth and scope. The intent of this case study was to get many
perspectives from many experts, not just an in depth perspective from a limited number of
experts. The flexible nature of the interview allowed both conversation partners to shift focus
during the interview at some points, and at others drill down to gain a deeper understanding of
a point of discussion. This helps to contribute to scope and context.

3.4.2 Procedure
The following sections present the sampling strategy, the processes for ensuring ethics were
met and details of participants, data collection and the treatment and analysis of data.

3.4.2.1 Sampling strategy
The strategy for selection of interviewees was designed to achieve two objectives: to obtain
diverse opinions on a range of topics relevant to the research question (Table 15) and to
ensure interviewees were both experienced and knowledgeable in the topic area (Rubin and
Rubin, 2005, p. 64). Attending conferences was chosen as the simplest way of obtaining a
range of expert opinion. The presentation of conference papers was thought to ensure that a
number of subject matter experts would be available at the event. Attendance at the World
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Future Society conferences also supported the overall project by providing direct access to
specialists in futures methodology.
The sampling strategy being aligned to attendance at conferences and workshops (Table 14)
was consistent with the methodology of action learning chosen for the overall project.
Speaking to colleagues and interviewees at one conference was often associated with
recommendations to attend a later event or to approach a new expert about an interview. This
created cycles of interviewing, attendance and recommendations for new events and
interviews. Many of the interviews were conducted during the meal and refreshment breaks
and immediately before and after the conference programme for the day. This meant that only
some of the experts were available and some were cancelled due to other commitments.
Having identified a suitable expert for interviewing, the researcher approached the person
concerned at the event, following the procedure set out in the ethics document (Appendix B).
Event
World Future Society Conference
Human Factors and Ergonomics Association of
Australia Conference
World Future Society Conference
International Ergonomics Association Conference
Ausforesight
Ausforesight
ACT knowledge Management Forum

Date
Jul‐05
Nov‐05
Jul‐06
Jul‐06
Oct‐06
Nov‐07
Nov‐07

Location
Chicago, USA
Sydney, Australia
Toronto, Canada
Maastricht. Netherlands
Melbourne. Australia
Sydney, Australia
Canberra, Australia

Table 14 Conference & workshop attendances

3.4.2.2 Ethics
Ethics approval was sought and granted from the Committee for Ethics in Human Research at
the University of Canberra. Documents provided to participants are presented in Appendix B.
These documents included the following:
1. Participant Information Form
2. Privacy Guidelines
3. Flowchart from the Human Ethics Manual
4. Contacts for information on the project and independent complaints procedure
5. Informed Consent Form
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6. Biographical Data Form
In addition to written consent, verbal consent was also obtained at the beginning of each
interview.

3.4.2.3 Participants
Interviews were completed with 19 participants, 16 males and 3 females. While demographic
data on each participant was sought, only two participants provided written responses on the
form provided. All interviewees were asked about their professional backgrounds and
experiences at the beginning of the interview.

3.4.2.4 Data collection
After being provided with a copy of the project information sheet, potential interviewees were
invited to participate. All interviews were carried out by the researcher. The interviewer
introduced themselves and the project title, confirming the interviewee's name and verbal
agreement to participate in and record the interview. Introductions were followed by a short
series of questions to establish the interviewee’s area of expertise and a summary of their
professional experience. The questions following this were tailored to the area of expertise of
the interviewee. For example the focus of the interview questions was on the location of work,
workspace design, procurement and issues such as security for an interviewee whose expertise
was on the built environment. For experts on ergonomics, technology and work design, the
emphasis was more on the artefacts of the workplace and systems of work including human
computer interaction, information surfaces, furnishings and the impact of the local
environment on work including noise and lighting issues. The sampling strategy allowed for
highly specialised experts to be interviewed including one on voice in voice out for
computers, interior and industrial design, social field and epidemiology and urban planning,
for example. A list of the interview dates, topic areas and interview duration is presented in
Table 15.
Interviews were recorded with a Sony ICD IBM1 series digital recorder and backed up on an
external hard drive. Where interviewees, chose to use simple diagrams or models to explain
their material, verbal clarification was sought to ensure a true record for later analysis.
A total of 19 interviews were collected with the duration of these being between seven
minutes and two and a quarter hours. The average length of interview was 38 minutes. The
total number of minutes of recorded interview data was 11 hours and 52 minutes.
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The set of interviews included five at the World Future Society Conference in 2005 and one at
the World Future Society Conference in Toronto in 2006, six at the International Ergonomics
Association conference in Maastricht in 2006, two at the Human Factors and Ergonomics
Society Conference in Sydney 2006, one each at Cornell University (2006), the University of
Canberra (2006), Ausforesight (2007) and the ACT Knowledge Management Forum (2008)
respectively. A final interview was conducted at a private home in London.
Interview topics are listed with the related area of expertise of the interviewee in Table 15.
They included but were not limited to the areas of office technology, architecture, input
devices and visual displays, infrastructure, epidemiology and interpersonal interaction.

3.4.3 Treatment and analysis of data
The data was treated in one of two ways, either listening, transcription then identification of
significant statements Gillham (2000) or listening and mind mapping. Figure 15 gives a flow
chart of these two processes. If the listening/mind mapping approach was tried, where a
significant statement was identified, the recording was accessed again and the statement
transcribed.
Transcription was completed using a combination of professional transcription services and
transcription by the researcher. The researcher verified all quotations for accuracy.
In the process of finalising a system for reviewing, analysing and interpreting the interview
material, it was acknowledged that the material was essentially exploratory in nature and that
the occurrence of a large number of themes would present a challenge for synthesis into
functionally useful concepts. Other issues included the large number of specialist terms, the
fact that many of the interviewees had strongly accented English and the fact that recording
environments were on the whole imperfect with significant background noise. The interviews
were semi-structured, resulting in a lower level of expectation on interview questions and
answers. The quality of the recordings was, however, good enough to allow for the
transcription of all interviews.
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Date
30-Jul-05

Content
Science fiction relevant to future of office work

31-Jul-05

Background
Academic,
Philosopher
Futurist, Technology
forecaster
Industrial Design

31-Jul-05
1-Aug-05

Social scientist
Interior design

Social and political aspects of work
Office design

31-Jul-05

Future of technology as it relates to office work
Office and furniture design

23-Nov-05 Neurophysiology
4-Jul-06
Management
consultant
10-Jul-06 Urban design

Urban landscape

10-Jul-06

Ergonomist

Production management and work design

11-Jul-06
12-Jul-06
12-Jul-06

Ergonomist
Cognitive Designs
Office design and
ergonomics
Academic
Psychology,
ergonomist
Academic, futurist,

Musculoskeletal load
Human computer interaction, social field
Telework, mobile work and office design to suit
different types of jobs
Ergonomics, office work, professional
challenges

12-Jul-06

29-Jul-06

Mindswitch as an input device
Change management

Voice in voice out

1-Aug-06 Ergonomist
Ergonomics, office ergonomics
21-Oct-06 Futurist, Technology Technology in the office
forecaster
1-Nov-06 Academic, Designer Cybernetics, ergonomics, knowledge
management
22-Nov-06 Ergonomist
Ergonomics, office work
15-Oct-08 Consultant in KM
Knowledge management
Total interview time
11 hours 52 minutes 9 seconds

Table 15 Interview dates, area of expertise and topics

The initial intent was to transcribe all interviews and complete basic coding of each interview
using NVivo (QSR NVivo Version 8.0) to allow broad concepts to emerge. This plan was
reviewed as a result of the researcher's experience of transcriptions and coding for the case
study on the scenario workshop reported in Chapter 5 completed before the expert interview
analysis. On reviewing several recordings of expert interviews, it was decided that the
significant statements would be able to picked up by simply listening to the recordings and
transcribing only the statements required. It was believed that this audit trail would be
sufficient if relevant comments were simply attributed to specific recording date and time, as
the duration of most recordings was shorter than one hour.
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digital recording

transcription

listen to recording

significant
statement
identified

mindmap of
argument with
times marked

summary created
with quotations to
illustrate

matrix: create list of
terms, entry of
issues on grid

Figure 15 Flow chart of transcription to document or map
This chart shows a listening– transcription sequence or a listening– mind mapping sequence.
The second tier analysis technique of creating and populating a matrix was judged
unworkable after the initial four recordings and only scripts with full transcripts used from
that point on.

The process of direct identification and analysis of significant statements involved playing
back the recordings at a slightly slower speed than natural speech, with occasional pauses to
suit the rate of presentation of ideas. Two options were then trialled. In the first approach, the
researcher attempted to create a summary of emerging issues by rough coding into concept
areas using a grid created in Microsoft Excel (Microsoft 2010). Coding terms were
established through reviewing the transcripts and or listening to the recordings. Each code
appeared as both a column and row heading. Comments were added in the intersection of the
relevant rows and columns, allowing for themes involving two codes which were linked
through the issue identified. Novel or new terms such as information surface, ubiquitous
computing and social field were added as discrete columns or rows. As the list of codes grew,
it became clear that this system would not work for the material available. This was due to the
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diverse range of subjects and topics covered resulting in problems with laying out the fields,
tracking entries and deciding on appropriate headings. Challenges such as the co-occurrence
of three concepts which were deemed relevant made recording themes on the matrix difficult.
The most fundamental issue at a method level with coding was that the codes could never be
seen to be both exclusive and exhaustive as required by Gillham, (2000). This provided early
evidence of one significant limitation of expert interviews for this application.
Convenience of working from transcripts was identified early; however this was weighed
against the cost of creating them from recordings. Gillham (2000) estimates that the time for
creating and handling transcripts can be up to ten hours per audio hour. This would have
resulted in around 120 hours of initial data processing mainly taken up by transcription and
checking the text against the recordings. Appendix E presents a summary of the issues
identified and the associated quotations for four interviews plus original transcript of one.
Permission was gained from all interviewees whose material has been included in this thesis.

government
buildings in
prime locations
but too hard to
live close

Company in
business to
make money
and can do so
simply on real
estate!

recruitment
and retention
problem

why?
solutions
multiple offices
in different
locations
nationally

infrastructure
flexible work
schedules

out of sight is
out of mind
not seen by
supervisor or
boss

not part of
decisions:
adverse affects
career
progressions

alright if
teleworking =
2 days per
week

many
employees
don't take it up

commuting
distance

teleworking
has been
around
20 years
but. . .

why not more
suuccessful ?

Figure 16 Excerpt from mind map of expert interview
The focus of the interview was on the location of work with the entry point being the
implications of the location of the corporate office for recruitment.
88

3.5 Researcher reflection on the process of using expert
interviews
At the completion of the data collection, treatment analysis and basic interpretation of the
expert interviews, the researcher completed an evaluation comprising two processes, a SWOT
analysis of the process of using the methods and a reflexive evaluation where the researcher
answered a series of questions Cheuk and Denzin (1999) and Dervin (2003a) which are
designed to prompt reflection on a sensemaking situation.
The SWOT analysis was based on the process described by Chermack and Kasshanna (2007)
and the results shown in Table 16.
The aim of the reflexive process was to draw out any of the distinctive characteristics of the
expert interview case study and to highlight how these might inform a methodological
framework for exploring emerging issues in ergonomics from the perspective of a researcher
not trained in futures methodology.
While other formats for this evaluation of the process were possible. This simple format
allowed the balance between each of the methods to be checked visually and also because it
identified nuances between the evaluations of the process from a procedural point of view and
a more personal perspective of the experience of the process. The transcripts of the reflexive
process tell a deeper story of the development of the case study and its effects on the
researcher which cannot be pursued further here. Quotations are supplied from the
corresponding document in Appendix F to illustrate summary statements. Direct quotations
appear in italics in Section 3.5.1 below.
A quick visual analysis shows the balance of comments to be in the area of 'weaknesses' for
the evaluation of both process and personal experiences.

3.5.1 Issues relating to logistics and resourcing
For a simple, non-academic research project, logistics and resourcing may provide a
significant barrier to conducting expert interviews. For this project, the opportunity to conduct
interviews with leading experts in the areas of futures studies was created because it was not
feasible to gain access to sufficient quality resources to learn about the methodology of
futures work in any other way. The second opportunity, to interview leading experts in
ergonomics at an international conference, came up because the researcher was sponsored to
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EXPERT INTERVIEWS
Weaknesses
Strengths
Targetted experts or chance encounters; both Bias and pattern entrainment possible
feasible if ethics approval allows; subject
from both interviewee and interviewer;
matter experts should have degree of face
people involved may not be able to
validity if recruited through specific routes
express ideas effectively; non verbal
such as conferences; can gain access to grey material difficult to account for;
literature; can refer to key sources in
transcription is desirable but time
literature if these not yet identified; can
consuming and difficult if mismatch of
check subtleties in meaning through
native language; organising face to face
extended or repeated interview process; face interviews if not in the same region ;
difficult or impossible to recreate the
to face builds the relationship and trust for
future contact; gives a sense of priviledged
interview environment if context
access not open to others; face to face
necessary to check understanding; time
interviews can build long lasting relationship; consuming to complete interviews;
possible to follow an idea through to a well redundancy in conversational speech
formed concept.
appears in recordings /transcribed speech;
occur in real time so may miss interesting
material if time limited; intense process
with personal cost intellectually; may put
researcher or interviewee out of their
depth academically; may be hard to
manage feelings arising from conduct and
outcomes of the interview; influence of
interviewer hard to account for; difficult
explain concept of a future time frame.
Threats
Opportunities
Other conversations such as online
Use text analytics for analysis instead of in
versions– blogs, chat rooms that occur
depth coding by hand and or with tools like
NVivo (QSR International, 2008); use avatars already in text format; personal contact
or similar virtual conversations which create with experts may become undervalued by
some of the same environment; use video or those who assess the cost of travel and
attendance at events as to great with loss
teleconference options instead of face to
face; in the future, use automated
of face to face option.
transcription via voice files or other
technology; useful to win the right to join
more and more sophisticated conversations;
develop conversation and interview skills
with experts which whom have existing
relationship; learn to reflect on own skills by
reviewing transcripts and getting feedback in
video; develop reflective listening skills;
develop conceptual skills that allow deeper
analysis within the interview.

Table 16 SWOT analysis of expert interviews
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present a paper relevant to the research topic. In a non-academic research project, the
practising professional would need to pay for all expenses or re-coup costs from fee-paying
projects.
A second limitation is that the informal contacts which lead to the opportunity for these
interviews only occurred through direct attendance at these conferences. While introductions
could occur in other ways, these face to face encounters and the personal recommendations
were very effective in improving the overall quality of the interview data. They allowed the
researcher to follow a line of enquiry through a series of experts at a single event and if
necessary, conduct repeat interviews.
In the reflexive process, the importance and the cost of delivering the transcripts was
recognised:
It was quite shocking to understand that the transcripts really were vitally important in
the process of drawing conclusions. Without the transcripts it was difficult to keep all
those ideas in my head and make sense of them and to draw any conclusions that could
be related back to what the person said.
Elford (Appendix F)
While the cost of recording is not high, the cost of transcription would be a significant
limitation if this was needed for a full analysis. With up to ten hours being required for a full
transcription and analysis of a single audio hour, the cost of ensuring full use of interview
data may be prohibitive.

3.5.2 Issues relating to the form and content of information
Many of the benefits were found in the face to face nature of the expert interview and the
flexibility that conferred and the effect that had on the value of the material developed:
During the interviews and also during the analysis, it was easy to get a sense of cocreation, that while the expert owned the original concept, both interviewer and
interviewee developed it until it was fully articulated or at least well enough so to be
able to recall the idea and to work with it later myself.
Elford (Appendix F)
The reflexive process revealed that spending time with an expert in this way could be thought
of as a great honour, due to the high regard with which some of the interviewees were held in
their own academic communities.
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The semi-structured interview process allowed ample opportunity to explore in depth with the
expert one or more of the subjects a specific interviewee was qualified to comment on. Due to
the interview being considered an act of co-creation with the interviewee being a participant,
the content was thought of as not existing in its delivered form until the interview.
As stated above, having a digital recording of the interview material was an essential feature,
contributing great value to the research process. Any notes taken during the interview were
simply not an accurate record of the interview material. It was only on revisiting the interview
using the audio recording that any accurate summary of the ideas in the interview could be
made.

3.5.3 Issues relating to academic standards
As was expected, there appeared to be lots of opportunity for bias and few opportunities to
control this that did not require an extended interview process and a high level of skill in
interviewing. In addition to the potential for bias, the main other weaknesses came from the
time intensive process for analysing and interpreting the interview data.
In looking at the interview transcripts, it became much easier to see how hands-on I
had been as an interviewer. I was ashamed to see and hear myself competing with the
interviewee to express an idea, but sometimes that was just evidence that we have
jointly reached some exciting conclusion.
Elford (Appendix F)
There was, however, a joint sense of excitement as some of the ideas that were discussed
developed over the course of the interview. The relationship established in the interview
situation was thought of as being not short term but a long term one. This was in fact
confirmed when interviewees were recontacted to gain their approval for publishing any
comments required for the thesis.
One limitation was the ability of both parties to be able to actively engage with the idea and
its language within a relatively short period of time. The concept of thinking about the future,
assumptions made in the research design for the study and content specific knowledge which
was presumed to be present to allow the conversation to be effective were all issues.
A further limitation was the inability to cover all the subjects which were thought relevant to
the research topic. The sheer breadth and depth of each individual topic meant that it was
impossible to cover in the limited time feasible with one interviewee. It became evident that it
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would not be possible to ensure even a single interview for all the relevant aspects of the
research topic, let alone multiple interviews to account for different views or repeat interviews
to cover a single view in greater depth.

3.5.4 Researcher experiences and their effect on using expert
interviews
In summary, the reflexive process showed that the personal experience of the expert
interviews was mixed:
While I enjoyed all the interviews I did, after a while I came to think that an expert
interview was a good way of finding someone who would be my guide in the future on
an issue, a great way to be part of the narrative about a subject that interested me,. . .
but not good as the only way of finding out about emerging issues.
Elford (Appendix F)
The concept of the interview as a valuable conversation seems to be one of more important
conclusions which can be made about this form of enquiry.
The following section draws some conclusions about the elements of the expert interview that
would be most effective in creating a methodological framework for looking at emerging
issues in office work.

3.6 Implications of using expert interviews
There was no simple basis for the comparison of the content value of different interviews or
of the interviews with the process of environmental scanning. This is could be seen as a
weakness of the methodology for this case study, however it is seen here as an indicator that
each form of enquiry makes its own contribution.
Another limitation was that both the scope of the subjects that could be covered by the series
of interviews and the cost of the interviews (face to face meetings and transcription) were
likely to be a practical issue over time. Any method which is unsustainable over time may be
of limited value as a sole approach, despite a potentially useful outcome in content. This is
because with emerging issues, the trends need to be able to be tracked over time. A one off
evaluation may be useful to identify that an issue could be important. Other methods would
then need to be used to establish what happens over time with that issue.
The main elements of the expert interview case study that were useful were the experience of
the narrative, the stories told by the interviewees during the course of the interview. Another
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aspect this case study was that there was a focus of activity, the act of finding the expert, the
act of conversation and working through the material together to make a new meaning for the
information and the act of moving on to some new perspective after the interview. This was
consistent with the overall design of the project methodology as action learning.
Importantly for this study, it was difficult to get the interviewees to focus on a future time
frame in any substantive way. This conclusion is supported by the paper appearing in
Appendix C (Elford and Green, 2006) and a series of interviews collected at the same event,
IEA 2006 and as yet unpublished. This paper and the associate interviews enquired about how
ergonomists located information about emerging issues in ergonomics. This indicates an area
for future development for the discipline.
Other options were considered including using text analytics to analyse transcripts, online
versions of conversations in text and virtual meeting formats. While the value of expert
interviews was clear, they appeared to have limited application as a long term way of tracking
emerging issues in the form attempted in this case study. The use of expert interviews in the
current format indicates a need to look at the work of futurists in greater depth and reconsider
how the discipline of futures studies can support an enquiry into emerging issues in
ergonomics.
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Chapter 4 Exploring futures studies
4.1 Approaching the future as a non-expert
Future consciousness is said to be a crucial part of being human (see Lombardo 2004;
Hayward 2007). At some level, all humans think about and/or act in the present with a view to
the future. Countless individuals and groups do so with great passion, aiming to shape the
future. Working with print, words, images and actions, they strive to create change in the
present because they care about what the future may hold if they fail to act. The strong
message required to effectively harness the efforts of others needs to be delivered with a
conviction reliant on a good understanding of what can be known about the future and on
what basis. Even the simplest approach to self-study in the futures field soon leads the student
to deeper questions: 'the unknown creeps into any research, as does the subjective. Moreover,
the unknown is expressed in different ways and different ways of knowing are required to
have access to it.' (Inayatullah 2004a, p. 3). Chapter 4 continues the story of ways of knowing
about the future begun in Chapters 2 and 3.
This project looks for ways to explore emerging issues in human factors and ergonomics. The
initial approach in Chapters 2 and 3 was to take a naive perspective, relying on the
professional's ability to be able to determine these issues through the familiar routes of the
literature search or by personal contact with experts in relevant areas of practice. On
reviewing results for this line of enquiry, it becomes obvious that these traditional approaches,
while delivering fascinating insights, are either limited, faulty or both. What is called for is a
more systematic approach that accounts for the researcher’s influence and provides the
structure for a more valid process. This study now refocuses on discovering formal
approaches within futures studies to further explore emerging issues in human factors in
office work in the context of the public sector agency.

4.2 A pragmatic approach to learning about the future
Future studies is a specialist field which can be defined as 'the forward-looking equivalent to
history' (Slaughter 2006, p. 5). Futurist Edward Cornish (2004, p. 62) writes about the
interconnectedness of all things in the universe, and how, through the interaction of 'systems,
chance, and chaos', it is difficult for us to 'know the full consequences of our actions'.
Cornish's statement resonates strongly with the tone of the World Futures Studies conference
held in 1993 in Turku, Finland titled 'Coherence and chaos in our uncommon futures'
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(Mannermaa, Inayatullah and Slaughter, cited in Mannermaa 1994 p. 4). Mannermaa (1994,
p. 3) describes how chaos is necessary for change and growth, and his paper describes chaos
as 'like an energy bomb, sometimes destructive, though often necessary in order to establish
something new'. Mannermaa describes chaos as 'a special form of order' (1994, p. 3);
Snowden (2005) groups chaos with complexity, putting both in the category of unorder. Both
take what is essentially an ontological approach. Both Mannermaa and Cornish make the
common point that it is this apparent chaos, however it is understood, which forces humans to
think at some level about the future.
Cornish (2004 p. 62) claims that at each moment in the present 'our future is not singular; it is
multitudinous. . . We can think of the world around us as a colossal mass of potential events
constantly shedding a relatively tiny number of actual events'. This is consistent with the idea
presented in the futures cone described in Chapter 2 (see also Voros 2003). 'The historian
focuses on the actualities of the past; the futurist must deal with the infinitely more numerous
potentialities of the future' (Cornish 2004, p. 62). He argues that while we cannot literally
know about the future, what little we do know, even if this is imperfect, can be vital 'in a
practical sense' (Cornish, 2004 p. 3).
As in Chapters 1 to 3, Chapter 4 continues discussion of the concept of ignorance as it applies
to this project. The continued success of many financial institutions, for example the
Australian Stock Exchange and lotteries, provides evidence that humans are more ignorant
than they are knowledgeable about the future. It can be argued that a degree of ignorance
about the future has positive effects, for example in the outcomes of personal relationships
and health. Although a level of ignorance may add interest and challenge to life, a desire to
balance this ignorance with appropriate knowledge makes sense. For different individuals in
different contexts, not only will the balance between ignorance and knowledge vary, but also
the types of ignorance and the types of knowledge will vary. People who want to study and
influence the future of an issue therefore need to understand and work with different degrees
and kinds of ignorance, and with different ways of knowing, to give sufficient context for
action.
If it is true that knowledge of the present is imperfect, then knowledge about the future must
be more imperfect. This opens the way up for the use of the concept of reducing ignorance as
an important way of complementing the little knowledge we do have. In this context, reducing
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ignorance can be thought of as 'opening up minds' to the future. This appears to be one of the
major goals of the discipline of futures studies.
This chapter introduces futures tools, methodologies and evolving frameworks to the HFE
specialist interested in ways of exploring emerging issues in their own field. Inayatullah
(2004a, p. 74) talks about the lack of what he terms a 'doxa': 'certain classic accepted texts that
must be read‒ that must be adhered to'. He continues: 'While there have been many attempts
to map the field, it still remains contentious, with no hegemonic paradigm defining it. This
makes teaching and communicating the future difficult.' This chapter therefore cannot
summarise accurately, nor present a single commonly accepted framework for what is still a
developing field. The approach taken for this project has been to identify authors active in
future studies in the USA, Australia and internationally, whose texts and presentations seek to
make the field accessible. These are Edward Cornish (2004), Joseph Coates (2005), Edie
Weiner and Arnold Brown (2006), Peter Bishop and Andy Hines (2006), Richard Slaughter
and Marcus Bussey (2006), and Sohail Inayatullah (2005). Both Inayatullah (2005) and
Cornish (2004) provide comprehensive annotated bibliographies, citing both seminal works
and other relevant texts which demonstrate the shear breadth of the futures field.
This chapter will therefore consider how the ideas of ignorance and uncertainty apply to
thinking about the future. Models that provide some structure for exploring resources
available to the non-futurist will be used to introduce common futures concepts such as world
view. An overview of the futures field from the perspective of typology and meta
methodology serves to introduce two of the deeper approaches to futures studies, integral
futures and the AQAL framework (Slaughter and Bussey, 2006) and Causal Layered Analysis
(CLA) (Inayatullah 2004a, 2004b). The chapter then concludes by arguing for the
continuation of a conversational approach to explore emerging issues in the ergonomics of
office work.

4.3 Ignorance and the future
The subject of ignorance as it relates to knowledge of the future has been raised earlier in this
thesis and chapter. If humans have, overall, a relatively high level of ignorance about the
future, then all aspects of ignorance should be considered when designing approaches to look
at the future. Paul Heltne (2008) describes two types of ignorance: purposeful ignorance and
humble ignorance. These terms link well with Smithson's taxonomy (M Smithson, personal
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communication, 16 June, 2010). The ignorance associated with error and uncertainty is a type
of active ignorance, the process of ignoring. The ignorance associated with irrelevance is
more passive or 'being ignorant of' and consistent with Heltne's humble ignorance. Heltne
(2008) makes the claim that these two types of ignorance are so different that they can be
perceived as worldviews. Science champions the appropriate use of purposeful ignorance as it
seeks to reduce error and in particular, uncertainty. In his discussion, Heltne (2008) notes the
high level of complexity we encounter in some systems, for example in ecological science. He
suggests that the perspective of humble ignorance has advantages over purposeful ignorance
in that it can provide a broader context for scientific investigation and the application of
scientific research. His comments are perceptive in that the words ignorance and uncertainty
are now much more evident in scientific debate (Vitek and Jackson 2008) and also in debates
within the broader community of disciplines (Bammer and Smithson 2008).
Heltne's approach (Heltne 2008) also has potential value for applied sciences such as HFE. A
simple perspective that 'as the future has not yet happened, we have an opportunity to change
it' carries with it significant assumptions. Who, for example, does 'we' refer to? That is, who is
not included, what Inayatullah calls being 'disowned' or 'othered' (Inayatullah 2004a)? If we
include all humans, then how can 'everyone' be included in discussions? For an HFE issue, the
context may be more limited, for example organisation wide not world-wide. The same issue
remains. To choose to be purposefully ignorant about such assumptions when exploring and
acting on future issues is likely to have significant consequences for stakeholders whose
views have not been accounted for. Inayatullah suggests that:
The politics of epistemology is part of the research process . . . of course not all selfinterest can be disclosed since we all operate from epistemes that are outside of our
knowing efforts. . . . while eclectic and layered approaches hope to capture some of
the unknowns, by definition the unknown remains mysterious. Acknowledging the
unknown is central to futures research.
Inayatullah (2004a, p. 3).
This provides further evidence that Heltne's 'humble ignorance' may have an important role to
play as a perspective when designing, carrying out and interpreting processes of research and
in particular futures research beyond human factors and ergonomics.
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4.4 Evidence of futures thinking: The core of futures
studies
There is evidence that people can become less ignorant about the future. Lombardo (2004)
provides a detailed exposition on the nature of future consciousness in humans. He describes
how, over a person's lifetime, the ability to perceive the future changes. Hayward and
Krishnan (2003) present literature on Future Time Perspective (FTP) (Hayward and Krishnan,
2003 p. 5), providing evidence that FTP can be changed. Hayward (2007) discusses what he
calls the 'foresight mind.' Even a humanist perspective as proposed by Wilson and Hignett
(2004), implies that collectively and at a discipline level, humans should be concerned about
the future in an effort to provide for human needs. If consciousness and concern about the
future is real, then it should lead to action. The HFE professional who takes on the challenge
of focussing on the future will find the field of futures studies provides a rich and at the same
time bewildering range of options.
The 'Spectrum of Futures Work' (Figure 17 and Slaughter and Bussey, 2006, p. 29) covers a
much wider area than just the work of foresight practitioners. Slaughter and Bussey place
future studies in the centre of a vertical continuum. At the top, they situate futures research
with a hard, knowledge seeking focus; in the centre, futures studies with a synthesis, critical
and communication focus; at the bottom, the futures movement with a softer focus aimed at
processes that support change. Slaughter and Bussey 2006 p. 30) provide a second, more
useful model for the current study which shows what they term a ‘distinctive core’ of the field
of Futures Studies (Slaughter and Bussey 2006, p. 30) within a wider context called 'external
synthesis and connections' (Figure 18).
An HFE professional can use these two models together by firstly locating the general intent
of a project on the spectrum of futures work and then tightening the focus by locating specific
core elements that suit that intent to explore depth (Figure 19).
As project aims change, this can be reflected in the place of action on the continuum and the
focus can shift to different core elements to suit current aims.
The example provided in Figure 19 outlines how an ergonomics issue can be planned in two
phases using the continuum and core models.
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Figure 17 A spectrum of futures work
Adapted from Slaughter and Bussey 2006, p. 29)
Slaughter and Bussey's layered core model also serves to provide a way of highlighting some
of the aspects of futures work that were not able to be directly included in this thesis but
which were a necessary stage in familiarisation with the field. One example was the
opportunity at the World Future Society Conference in 2005 to explore the role of science
fiction for understanding the subject area of office work of the future (Lombardo 2005 and
personal communication 30 July 2005).
Another input has been the fascinating debate about what language the discipline of futures
uses to represent its own field (Table 17). Further discussion is found in Sardar (2010) and
subsequent issues of the journal Futures in that same year.
Unfortunately, it was not feasible to attend an event held by the World Future Studies
Federation (WFSF), an organisation which appears to have a more international and
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multicultural focus (see Inayatullah 2005; Lehtinen 2005; Masini 2005; Slaughter 2005b) in
comparison with the WFS (Slaughter 2008a).
Attendance at the two World Future Society (WFS) Conferences in 2005 and 2006 and
Ausforesight in 2006 and 2007 provided a greater understanding of the range of disciplines
and professionals whose work has significant orientation towards the future. Broad areas were
found to include strategic planning in business and government, education, investment and
health, personal development, design and career planning. Conference presentations and
informal networking also improved the author’s understanding of highly relevant concepts
such as time and metaphors for the future plus exposure to futures tools used in the case
studies described.

Figure 18 Core of futures studies
Adapted from Slaughter and Bussey (2006, p. 30)
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Figure 19 Core and spectrum of futures work applied
One possible application of Slaughter and Bussey’s 2006) spectrum and core models for a
multiphase project. In ergonomics, Project A could correspond to an investigation of
emerging issues related to the interaction between social field, work practices and
productivity; Project B to a pilot encouraging outplacement of staff which incorporates
information from Project A with sponsorship, for example from a public sector union.

Names given to studies of the future
technology forecasting
prediction
futures studies
futurist thinking
prognostic
prospective study

technology assessment
foresight
conjecture
technology foresight
futurism
futures research

futurology
long range planning
technology intelligence
prospectivism
futures management

Table 17 Names for studies of the future
From Patrick Van der Duin & Eleonora Masini (2007, p. 12)
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Most sessions at such conferences, with the exception of professional members’ forums, are
also open to the general public. These conferences therefore serve to spread the core elements
of future studies to more diverse audiences. Attendance at such events gives the non-expert
futurist access to consultants who provide services to the corporate, not-for-profit and
government sectors and an opportunity to learn how these people approach their practice.
The strategy of attending conferences to gain a working knowledge of futures studies also
gave the researcher a basic awareness of centres of excellence for futures studies education
and research. Formal instruction in futures thinking may appear as part of a course of study at
university level, for example in philosophy, education or in business studies. Centres of
excellence in futures studies have existed in several locations (see Table 18); each has its own
focus on research and practice. The degree of support for these centres can vary from year to
year.
Centres for Foresight and Futures Studies
Master of management in Strategic Foresight, Australian Graduate School of Entrepreneurship
Swinburne University of Technology, Melbourne, Victoria, Australia
University of the Sunshine Coast, Queensland, Australia
Graduate Program in Futures Studies, University of Houston, Texas, USA
Hawaii Research Centre for Futures Studies, Department of Political Science, University of
Hawaii, USA
Graduate Institute of Ftures Studeis, Tamkang Univeristy, Taiwan
Finland Futures Research Centre,Turku, Finland

Table 18 Centres of excellence for futures studies
Continuity of these programmes is not always guaranteed from year to year as the required
financial, political and academic support for them fluctuates over time.
Evidence of futures thinking on a community and government level is also seen in special
events designed to seek input from a broad range of stakeholders. While direct participation in
events such as the Australia 2020 Summit (2008) may be by invitation only, there is always
the opportunity to join in discussion supported by the media and lobby groups or to approach
involved individuals directly. Within a specific government department such as the one
hosting two case studies in this project, strategic planning is part of a cyclical process
specified by the requirements for governance within the agency. The broad requirements are
set out in the Public Service Act (1999) and other Acts of Parliament relating to a specific
agency. Such Acts place a legal responsibility on the current Secretary, who in turn directs the
executives within the agency. Further discussion of the Westminster System of Government is
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not needed to make the point that foresight activity is ultimately prompted by individuals in
public or private life who see the need to act with respect to the future.
This combination of a formal focus on the future and the agency of individuals should apply
to the discipline of ergonomics as much as it does to the other entities mentioned above.
Experienced, practising professionals are assumed to influence the discipline and its direction
over time. It is reasonable to suggest that if foresight is important to the discipline to support
its activity into the future, there should be at least some evidence of this through contact with
these professionals and in discipline specific literature.
Early on in this project, it was therefore thought important to seek evidence of human factors
and ergonomics (HFE) professionals being future focussed. The assumption was that such
evidence should be found in the literature, at conferences and through personal contact with
professionals working within the discipline. Elford and Green questioned the depth of focus
of the HFE discipline on thinking about the future and published a paper presented at the
International Ergonomics Association conference in Maastricht 2006 (Elford and Green 2006;
see Appendix C).
In a series of interviews conducted at the International Ergonomics Association Conference in
2006, Elford asked how professionals acquired their knowledge on emerging issues in
ergonomics. Each professional had a different experience, with only one, Per Langaa Jensen
(personal communication, 10 July 2006) reporting regular access to forecasting. Jensen
commented on the nature of this as seeming very 'deterministic' in its approach to technology.
Watanabe (personal communication, 12 July 2006) described a top down process in Japan
driven by the Japanese Government, a multi-agency project involved in developing a roadmap
for the future of technology in Japan. He also described a generally heightened awareness
among the whole population about the implications of demographic trends, notably the ageing
population. Marvin Dainoff (personal communication, 12 July 2006) reported that
professional literature, conference attendance and international cooperation were the ways
that he determined the emerging issues for human factors. Another source he reported were
umbrella organisations where leaders from different disciplines met to manage issues of joint
concern for the future. Per Langaa Jensen (personal communication, 10 July 2006) also spoke
about applying an operations model that had guided his thinking in a way that offered new
insights into emerging issues. None of the professionals interviewed reported any training in
futures thinking and few had had any direct contact with futures professionals.
104

Per Langaa Jensen stated that:
It isn't a futures job in the sense that it points out where we'll be any more, it shows the
tension and issues which we're dealing with right now and actually determines our
next steps towards the future. For me it's not the future study which is important, it's
much more the picture of people actually at work.
Per Langaa Jensen (personal communication, 10 July 2006)
This suggests that for some, a careful study of the patterns of current work is thought
sufficient to inform practice.
In the paper presented at the IEA 2006, Elford and Green examine the evidence that HFE has
a focus on the future. They conclude:
Discussion about the future in ergonomics appears to focus rather more on opinions on
what ergonomics is and how it should change than on understanding of the developing
trends which will affect and shape the discipline. If ergonomists want to work
effectively into the future, they will need the right tools. Individual ergonomists will
need futures thinking skills, an improved understanding of their own values and
assumptions and also an ability to appreciate the values and assumptions of others.
Elford and Green (2006, abs. 0147).
This suggests three conclusions. Firstly there is more than one motivation for studying the
future from an HFE discipline perspective; secondly that individual professionals may have
little personal experience in using structured processes for thinking about the future and
thirdly that such structured processes should be able to account in some way for the personal
perspectives of individuals involved in future focussed HFE research.

4.5 Simply thinking about the future
Learning to think about the future should be feasible for anyone determined enough to make a
sufficient investment of time and effort in each of the cores of futures studies listed above.
Assuming a professional studying in this way does not seek to become a futurist or complete
formal studies in futures, a combination of short courses and developing a familiarity with the
literature should be an important early step.
Readable, specialised texts in futures thinking appear uncommon. Two comprehensive works,
one by Inayatullah (2005) and a second by Slaughter (2006), provide a clear introduction to
the field and to thinking about the future. Richard Slaughter’s Knowledge base of Futures
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Studies (Slaughter 2004e) provides a much deeper and more theoretical introduction. These
more detailed works will be discussed below. With the aim of simply learning to think about
the future, a particularly lucid book written by Weiner and Brown (2006) caters for a broad
audience. Given the title Future think: how to think clearly in a time of change, Weiner and
Brown’s claim in their introduction that their clients and colleagues 'practically demanded'
(2006, p. xiii) that they write the book, seeing the need for better futures thinking skills as
urgent.
Joseph Coates, an elder of the futures community in the USA, provides another simple point
of entry to futures studies in a near annual two day pre-conference course of at the World
Future Society on the subject of How to think like a futurist (Cornish 2004). It is likely that
many a beginning student of foresight will however be unable to travel to attend such courses.
A further text resource is Edward Cornish's book titled Futuring: the exploration of the future
(2004) with an accompanying workbook (Loukides and Gardner 2006). Such resource
material should potentially be useful in at least short courses on futures studies. Academics
critically appraise works such as Cornish’s text, and on some occasions find them wanting
(see Slaughter 2008a). With the exception of Slaughter and Inayatullah’s references, all of
the above resources have come out of the USA, and when reviewed from the perspective of
nationals from other countries, may be found to be skewed to the particular cultural mindset
of futurists working in the region of North America (Slaughter 2008a).
A more extensive volume of literature can be found through exploring key ideas that are
thought relevant to futures thinking. These ideas surface in the broader community and
particularly in management; however, their titles are often mentioned in presentations at
events such as the World Future Society (WFS) Conference. Examples include books such as
Howard Gardner's Changing minds (Gardner 2006), Robert Aunger's book The Electric
meme: a new theory of how we think (Aunger 2002) and Joel Barker's Paradigms: the
business of discovering the future (Barker 1992). The issue the researcher faced is then similar
to that experienced in Chapter 2– what is the most valid place to start and which of the
available texts can be considered quality sources? Two of the futures oriented texts mentioned
above use an overarching concept– in this case memes and paradigms– to support improved
thinking about the future. This is also the approach used by Weiner and Brown (2006) and
Joseph Coates (2005).
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Weiner and Brown (2006) use heuristics to help the reader overcome thinking blocks about
the future. They shift their focus from breaking down individual biases and blocks to seeing
and understanding change towards escaping from what they call organisational traps. Their
work is built on abundant stories and examples, metaphors and myths.
Joseph Coates (2005) takes a narrative and conversational approach to helping those who
attend his workshops to build skills in futures thinking. Coates has a framework for his
sessions, but his main strategy is to use stories to present and reinforce each of his teaching
points. His starting point is that 'getting at assumptions is troublesome'. Coates leads the
participants through an engaging discussion; the points he makes about assumptions are
summarised in Table 19.
As one of the elders of America’s futures community, Coates’ insights should hold extra
value for the novice student of foresights, so his emphasis on assumptions is interesting.
There appears to be a strong similarity between many of the items on Joseph Coates' list
detailing the issues around assumptions and points on Ayyub's (2001) hierarchy of ignorance
and Smithson’s taxonomy of ignorance (Smithson, 1991). Coates’ list makes it clear that,
because of assumptions, issues which could be considered relevant are ignored or suppressed
(blind ignorance). Some trends, for example, are taken as 'sure bets' (likelihood), assumptions
are stated vaguely to allow political correctness but also room to move (approximations),
there is bias towards people who hold similar assumptions (inconsistencies), assumptions are
stated with insufficient knowledge (incompleteness) and even the assumption of continuity is
a form of ignorance (likelihood).
Assumptions can be thought of as implicit in a concept known as 'Weltanschauung' or
worldview which is central to the practice of futures studies and which is more usefully first
discussed as an aspect of macrocognition.
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Getting at assumptions is troublesome

People are unaware of their assumptions and there are few times when these can become
explicit.
The most difficult to get at assumptions are those that are never discussed and assumed to be
universal, thereby there is no need to discuss them.
Assumptions thought of as 'antisocial' are often suppressed, ignored or denied. This may result
in saying one thing and believing or doing another.
Many assumptions are manufactured on an as needed basis. On inspection, latent assumptions
are found more to be like opinion, requiring more considered thought.
'Assumptions and assumption related material' can quickly force people in a discussion to form
an opinion that, once formed, is difficult to change. Playing down assumptions, at least
initially, may have benefits in keeping the conversation open.
Where there is a high stake in the outcome, assumptions may be tuned towards serving that
outcome. A new design is therefore seen as irresistible to the market in the eyes of an inventor.
Stated assumptions may be vague, hazy or ambiguous because consensus and political
acceptability require that the stakeholders leave themselves somewhere to move on an issue.
Questioning commonly held assumptions can be fatal for the message bringer.
Assumed relationships between different concepts can be touted as ideology which Coates
claims ‘is often a substitute for sound thinking.'
Organisations may promote people with similar assumptions to top levels, squeezing out those
with different views.
The behaviour of a person or group that challenges assumptions can affect how these
challenges are received by others. Not only challenges, but alternative assumptions are needed.
The goal needs to be to help others question their assumptions and not to put barriers in the
way of creating a new understanding.
False assumptions can be used as propaganda by people in authority to manipulate others and
to stifle the ability of others to think independently.
People assume continuity: 'It is hard for most people to anticipate discontinuities. Therefore, it
is difficult to form new assumptions . . . Traditional goals and expectations can limit one’s
assumptions about the future.'
False assumptions may be based on ignorance about relevant information.
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People assume that continuity (for instance the cycle of the day, week or year) is a form of
reliability and therefore 'the single best model to follow is the present.' If we assume
continuity, then it is 'difficult to anticipate dramatic change' and reactions to incremental
change in the context of that continuity are variable.

Table 19 Assumptions affecting futures thinking
Summarised from material presented by Joseph Coates (2005)

4.6 From worldview to meta-methodology
Klein, Ross and Moon et al. (2003, p. 82) define macrocognition as comprising:
The mental activities that must be successfully accomplished to perform a task or
achieve a goal. Other somewhat related terms have been used in this regard, such as
situated cognition and extended cognition.
Worldview can be thought of as a construct which supports reasoning, an important aspect of
macrocognition. Evans (1989, pp. 111-112) discusses what can be learned about the nature of
reasoning biases through work done developing intelligent computer programs for problem
solving. He reports two conclusions from this early research. Firstly that humans 'think not
about the world but about a mental representation of the world', secondly that in an effort to
reduce information, humans use selective processing which allows a large amount of
information to be searched for alternatives but leaves reasoning open to bias.
This mental representation of the world is a simple, working definition of worldview. Evans
relates this research to problem solving: 'The same external world situation which constitutes
the 'problem' can be represented in many different ways, and the adequacy of the
representation actually constructed crucially affects the success of the problem-solving which
follows' (Evans 1989, pp. 111-112).
The challenge of worldview can be seen in the assumptions in Table 19 which Coates (2005)
claims affect thinking about the future. The thinking strategies suggested by Weiner and
Brown (2006) are heuristics for thinking that break up these assumptions in a way that allows
those thinking about the future to reconsider their representation of the world. In depth
discussions of the term worldview may quickly shift to the place of this term in philosophy
and religion (Naugle 2002); however this is not the emphasis here. Although a difficult
concept to work with, Evans reminds us that worldview is essential to problem solving and
therefore cannot be ignored. A central part of futures work involves surfacing worldview to a
level which allows the conversation to open up to re-examine our problem from multiple
perspectives. This aspect of futures work has produced a wealth of literature, fuelled
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theoretical debates and been an important driver in the development of methodology, method
and futures tools.
As a critical element of futures work, it is reasonable to expect this aspect of practice to be
included in key references for those entering futures work. Both prolific authors, Slaughter
and Inayatullah (Slaughter and Bussey 2006; Inayatullah 2005), for example, have written
general texts which seek to equip the reader with processes to support futures thinking, in this
instance, to enable social and political change. One common element shared by these
resources is that they aim to create ways of helping people become more reflexive about their
thinking and in particular, their values– their worldview. This making and breaking of
perspectives seems to be a key theme in futures work.
There is a paradox here for someone involved in self-study in the use of futures methods. For
the novice futurist, effective practice can only be won through continually gaining insight into
personal world view and how this shapes a particular approach to futures work. The process
of learning has to provide direct and potentially uncomfortable challenges to the learner’s
existing world view. In a self-study situation, it is difficult to be self-aware enough to be able
to get outside one’s own world view in order to critique it. This suggests that the novice steps
into a struggle between the dialectic and identity, and the dialogic and pluralism and other
philosophical struggles can be so consuming that it is impossible to find a way through to
meaningful practice in foresight. The tension between dialectic and dialogic makes a
fascinating enquiry, and one which appears subtly throughout this thesis and in a number of
other fields (see Gan 2010; Wegerif 2008; Poonamallee 2006, for further exploration of this
area).
Therefore, for the experienced practitioner and novice alike, enquiry into world view is
essential at every step of any futures process– from choosing a project, method or tool, to
applying it and interpreting the information gained. Floyd, Burns and Ramos (2008) describe
the ways to meet this requirement through what Burns terms meta-methodology (Floyd,
Burns and Ramos 2008, p. 73; Floyd 2008). Burns claims that for meta-methodology, 'a selfreflection dimension' is essential. The degree to which this is or can be effectively expressed
is the point in question as it is through this expression that others can experience an idea
through the worldview of the person who created it. Stevenson describes futurist Wendell
Bell’s belief, developed through extensive experience in futures work, that 'an objective basis
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for values will eventually prevail' (Stevenson 2003, p. 290). It is therefore useful and
interesting to explore how such values can be made explicit.
The values underpinning the work of many of the world’s most influential futurists may be
presented through the lens of self-discovery in documents such as The Making of a Futurist
(Richard Slaughter, Personal communication, 30 December 2010; see also Inayatullah, 2004a,
p. 3). Such accounts appear rare– more often these individual’s values become apparent
through reviews created by others. Examples of the third person perspective include
Stevenson’s interpretation of Wendell Bell’s work (Stevenson 2003), Park’s comparison of
Inayatullah and Lazlo (Park 2009) and Jose Ramos’ semi-biographical description of the work
of both Richard Slaughter and Sohail Inayatullah (Ramos 2003).
Such descriptive texts allow a deeper understanding of the worldview of a particular theorist
or practitioner and therefore the methodology they advocate. A focus on self-reflection may in
turn flow on to the practitioner’s expectations of participants. The preference for
methodologies that require participants to be 'aware' and the nature of that 'awareness' may
therefore be a point of difference between foresight practitioners (Inayatullah 2010b, p. 106).
Equally, the degree to which that awareness can be created and externalised or 'objectified'
(Stevenson 2003) for the purpose of interpreting research material should also be a point of
difference between the methodologies. Finally the degree to which it is necessary for this selfawareness to be present for effective futures work should be a point of difference between
theoretical approaches, accounting for ontology and epistemology and aligned with the
different purpose of research or futures processes (Inayatullah 2010b p. 106).
The recognition of the need to take an interior, subjective perspective is therefore a critical
part of the futures 'methodological landscape'. However, perspectives can be both singular and
plural, interior and exterior, broad and narrow . . . all need to be open to consideration.
Different perspectives can co-exist, that is, be complementary to one another. In his work on
supporting decision making, Linstone (1984 p. 5) stated that that 'our proposed route is
pluralism or mutiplicity of perspectives.'
Jackson revisits Linstone’s approach: in his text on systems in management he states
'Linstone’s form of multiperspective research was aimed at gaining a richer appreciation of
the nature of problem situations. Linstone argued in an original way that different
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perspectives were most powerfully employed with were clearly differentiated' (Jackson 2000,
p. 364).
This, then, is the role of meta-methodology– a guide to moving around a methodological
landscape, a topographical approach. In this context, meta-methodology is a way to ensure not
only a more balanced perspective but a more integrated, yet still flexible approach to research,
providing a rationale for the selection of a method or range of methods that best suit the
purpose as that purpose evolves.
In short, meta-methodology is suggested here as a flexible way to model complexity, in this
instance, in the people, equipment, systems and environment that interact and to characterise a
human factors perspective of office work. In futures studies, two bodies of work are suggested
here as meeting this purpose: Causal Layered Analysis (Inayatullah 2004a) and Integral
Futures (see Slaughter 2008b). Each operates as theory and method but both are described
here as frameworks functioning as meta-methodologies.
The following section presents firstly an overview of futures studies from the perspective of
typology and then secondly, Integral Futures and CLA viewed from the perspective of metamethodology and also briefly, the perspectives of holism and complexity. Relevant highlights
of the debate around Integral Futures and CLA within the futures field are used to argue for an
alternative meta-methodology that centres on an acknowledged strength of many futures
methods– a conversational meta-methodology, that is, a narrative approach to futures
research.

4.7 Futures studies: some typologies
Slaughter and Bussey (2006, p. 31) see futures work as layered in depth, with the most
superficial areas of practice being pop futurism, and successive layers being problemfocussed futures study, critical futures study and the deepest layer, epistemological futures
study. Inayatullah (2004a, pp. 203-204) identifies four types of futures studies: predictive,
interpretive, critical and anticipatory action learning. Sardar (2010, p. 181) situates
Inayatullah’s typology as taking a ‘schools of futures thought’ approach, and instead provides
what he terms a topology. Sardar sees a necessary focus on the description of how futurists go
about their work as opposed to focussing on what they call what they do: 'while futures
thinking has a long and distinguished history, the thinkers themselves had problems in
describing what they were actually doing' (Sardar 2010, p. 80).
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There is evidence that this interplay between typology and topology in the description of
futures studies occurs in other domains. This apparent tension between name (or fame?) and
form bears similarities to the conversation Walker et al. (2010) put forward around
approaches to complexity in ergonomics that were reported in Chapter 1. Walker et al. (2010)
suggested an attribute description or named theory approach; even though the latter approach
did allow metrics on complexity, it was seen as relatively unhelpful. They recommended a
more interactive approach to complexity: complex adaptive or dynamical systems.
The points made by Sardar (2010) regarding futures studies– 'What’s in a name'– resonate
strongly with ongoing debates in ergonomics and human factors about the identity, purpose
and practice of the discipline (Brewer and Hsiang 2002; Elford and Green 2006; Stanton and
Stammers 2008). This suggests even deeper issues with ontology and epistemology which
have only been touched on in this thesis but which appear to be a huge issues discussed
widely in the literature of both disciplines.
Despite the debates occurring within futures studies regarding theoretical and practical issues,
the schema provided by Inayatullah provides a useful place to examine futures studies from
the perspective of the professional who is not formally trained in that discipline. A more
detailed description of each of the four types of approaches to futures studies appears in his
text (see Inayatullah 2005, pp. 203-204 for greater detail); these are briefly summarised here:


Empirical: acknowledges the objective world; key intellectuals manage ‘official
discourse’; goal is to 'know the future'; 'values should be factored out';



Interpretive: very different accounts of the objective world; values are important; 'the
goal is to investigate the different contexts of thinking';



Critical: the 'objective world cannot be known because of the influence of history,
culture and ego.' The goal is to look at ‘how we know and the politics of language we
use to describe the real– metaphor';



Anticipatory action learning: 'the goal is to create alternatives . . . objective and
subjective are both true . . . interaction between meanings and actions are the most
crucial;

The appearance of anticipatory action learning in Inayatullah’s typology is interesting – the
link with Snowden’s understanding of working with the future made earlier in this thesis is
worth revisiting as it underscores the importance of anticipation as a means of supporting
action:
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'Anticipatory thinking is the process of recognizing and preparing for difficult
challenges, It is a form of sensemaking. Sensemaking often takes the form of
explaining events and diagnosing problems, a retrospective process. It can also take
the form of formulating expectancies about future events. It is this future-oriented
aspect of sensemaking that interests us here – anticipatory thinking. The term
anticipatory is used instead of the conventional ‘predictive’, as the latter connotes a
level of omniscience that does not usually exist in the inference of future events.'
Snowden (2007, p.4)
Both Snowden and Inayatullah link thinking about the future, defined as anticipation of the
future, with action learning: 'Sensemaking may be thought of as a range of integrated
approaches to three broad activities: scanning, (data collection), interpretation (data given
meaning) and learning (action taken)'.
Snowden’s work on the use of complex adaptive systems emphasises a multi-ontology
approach. This is described in detail in Chapter 6. Given the conclusion here that anticipatory
thinking and action learning are linked, then Snowden’s work using narrative methodology,
and potentially the use of the software he has designed specifically for this purpose SenseMakerTM - can be considered relevant for this thesis and the challenge of anticipating
emerging issues in the ergonomics of office work.
As argued in Chapter 2, an integrated pluralistic approach to research based on anticipation
makes sense for human factors and ergonomics research. If the research is focussed on the
future, the process chosen can be designed using categories similar to those provided by
Inayatullah (2004a, pp. 203-204). Research about the future of office work might be
approached from the perspective of the developments in the design of screen based work
(empirical), personal expectations about allowing for autonomy in work style (interpretive),
exploring political and cultural issues that shape ergonomics interventions for outsourced
office work (critical) or a series of pilot studies to design a new system for rating productivity
in the non-office workspace (anticipatory action learning). Each of these projects would
appear to provide value to the specified research topic. A futures project enquiring into
emerging issues must therefore have the potential to acquire and integrate or synthesise
knowledge arising from any one of these approaches. Taking a somewhat naïve perspective,
in addition to functioning solely as a 'school of futures thought', the anticipatory action
learning approach in theory appears to have additional value in that it provides an incentive to
use one or more of the other three types as the project needs demand.
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Several themes are picked up in Inayatullah’s descriptions of these approaches. These themes
appear to provide evidence of Inayatullah’s use of what he calls a 'poststructural toolbox' of
deconstruction, genealogy, distance, alternative pasts and futures and re-ordering knowledge
(Inayatullah 2004, pp. 8; Inayatullah 2005, p. 202). These are firstly a theme around
discourse, language and meaning and secondly, a theme around influence, action and
interaction. A third theme is that of the patterns found around key concepts such as time,
values, and goals. A fourth theme is perspective, for example on what constitutes knowledge
and how to gain perspective through distance and the investigation of different contexts for
thinking.
This epistemologically oriented typology is only one approach. Two other practical
typologies, each with a focus on the process of futures studies, are provided by Dennis List
(2005) and Inayatullah (2008).
List provides a simple yet useful descriptive typology (2005, p. 22) which groups futures
methods based on their underlying processes as either methods of exhaustive comparison,
methods of sequential projection, methods of mental imagery or methods of increased
understanding. While this typology was developed to present the field of approaches to
scenarios, it nevertheless provides a useful perspective on a wider range of groups of futures
methods.
Inayatullah (2008) provides a process to guide researchers which he calls the 'six pillars of
futures studies.' A summary with suggested methods is shown in Table 20.
Six pillars of Futures Studies
Mapping
Anticipating
Timing
Deepening
Creating alternatives
Transforming

shared history, futures triangle, futures landscape
semergin issues analysis, futures wheel
linear, cyclical, pendulum, spiral
causal layered analysis, metaphors, four quadrant
scenarios, CLA incasting, trajectories
visioning, transcending conflict, back casting, action learning

Table 20 Six pillars of futures studies
Inayatullah has suggested methods for each of the pillars (2008b)
For the purposes of brevity, details of the methods sitting within these typologies cannot be
given here (see Inayatullah 2005 pp. 205-226 for descriptions of six of these methods).
However, a simple review of the words describing each type in these two process oriented
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typologies reveals a sense of the narrative, action, pattern and perspective themes identified
above. Inayatullah’s six pillars provide an overarching structure to sequence or combine
methodologies to cover a particular aspect of futures research. Two of the approaches
appearing as ways of deepening futures research, Integral and CLA, will now be presented as
meta-methodologies, one representing a holistic approach to futures, the other a complexity
approach.

4.8 Holism and complexity: A knowledge focus versus an
ignorance focus
This chapter has sought to summarise ways to explore emerging issues in a discipline from
the perspective of a professional who is not an expert in foresight and futures studies. To do
so, it has focused on reducing ignorance about the future, as opposed to taking a knowledge
focus. The new student of foresight can more easily take a naïve perspective when exploring
the great debates in contemporary foresight literature. Naivety and a humanist’s perspective
allow a focus on patterns and narrative, and for this project, recognition that the current
debates at a theoretical level are a sign of larger themes, two of which are identified as holism
(Gidley 2010) and complexity (Inayatullah 2004a; Inayatullah 2002; Sardar 1994 and Sardar
2010).
Two influential areas in futures work which operate at the theory, methodology and method
level must be included here. These are the Integral Operating System (IOS) and Causal
Layered Analysis (CLA). They are described in this chapter as meta-methodologies– and in
current literature there is intense discussion about the relationship of one to the other. A brief
discussion on this debate is provided in section 4.8.3 below.
This thesis situates IOS and CLA as representing two sides of the same coin. The IOS is put
forward as oriented toward holism and as having a focus on knowledge through the use of the
framework which 'maps the territory'. Causal Layered Analysis is put forward as oriented
toward complexity and as having a focus on reducing ignorance by making the implicit
worldviews and ideologies of stakeholders explicit. This view is in keeping with Bussey’s
opinion that both have 'two quite different approaches to reality, both ontologically and
epistemologically' (Bussey 2010, p. 112). While the debate in the futures community between
proponents of one or the other focuses on their relative benefits and shortcomings, viewed as
representing knowledge and ignorance, they must both co-exist. [It must also be mentioned
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that for this thesis, knowledge means to know fallibly, and ignorance is more humble than
purposeful in character]. Viewing the IOS and CLA as being drawn towards holism and
complexity allows a larger context for development of the methodological framework which
is the work of this thesis. More importantly, it offers an effective if not neutral way of, as
Schultz put it, ‘declining the dogma dance’ (Schultz 2010 p. 175).

4.8.1 The integral operating system
The central feature of Richard Slaughter's Integral Futures is an evolution of Ken Wilber's
original work called the Integral Operating System (IOS) described in detail in Futures for the
Third Millenium (Slaughter 2004a; Slaughter 2004b) and shown in Figure 20 and Figure 21.
The basic frame of the model is four quadrants, with the right-hand quadrants representing the
exterior aspects of the 'world of modernity…. The external, objective, measureable part'…
and the left-hand quadrants the interior perspectives of individuals and cultures. The two
uppermost quadrants represent the individual perspective and the two lowermost quadrants,
the collective perspective. Within each quadrant, there are multiple lines of evolutionary
development shown as radiating out from the centre of the matrix. Slaughter, in his digital
collection of futures works including Futures beyond Dystopia (Slaughter 2004a) gives the
following description with the name of the quadrant in italics (upper right, lower left etc.).
The associated focus of each quadrant– I/we for the interior quadrants and it/its for the
exterior quadrants– has been added here for clarity.
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I

WE

IT

ITS

Figure 20 The integral operating system (IOS)
The four quadrants represent interior / exterior and individual/collective views. From
Slaughter 2003, p. 22)
Richard Slaughter’s representation of Wilber’s IOS is sometimes referred to as 'all quadrants,
all lines, all levels' The upper right quadrant and upper left quadrants correspond to third
person singular and first person respectively –'it' and 'I'. The lower right hand and lower left
hand quadrants correspond to third person plural and first person plural respectively– 'its' and
'we' (Slaughter 2003, p. 22).
Hence, the essentials of the IOS can be summarised as follows. The four quadrants
are: intentional (upper/interior individual), behavioural (upper right/exterior
individual), cultural (lower left/interior collective) and social system (lower
right/exterior collective). There are developmental lines and streams (e.g. cognitive,
moral, and affective, linguistic, somatic, interpersonal etc. These lines unfold in
various waves, levels and stages. Waves and lines are relatively independent and
develop at their own rate and in their own ways. There are states of consciousness and
types of ways of knowing. Finally there are perspectives that depend upon the
viewpoint(s) of the knower(s). The integral approach looks for solutions to human and
cultural problems that knowledge and incorporate all these factors.
(Slaughter 2003)
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Figure 21 Detail on lines of development in the IOS
From Slaughter (2003, p.24).

Slaughter’s more recent article What difference does 'integral’ make? (Slaughter 2008d)
provides a very useful table with summaries of each of the key elements of the IOS.
The strength of this approach lies in its ability to support efforts to take different positions on
an issue through combinations of interior/exterior, individual/collective with different
locations on the multiple lines of development.
Slaughter (2004a, Chapter 11 p. 9), in commenting on the IOS as it could apply to futures
work, states the following:
While not everyone will favour Wilber's nomenclature (e.g. 'Kosmos') his account
provides access to the essentials of a powerful "meta-framework "for futures enquiry
and practice. By applying the IOS to FS per se we can see both where it has been
deficient and also identify new areas where it can continue to expand and develop.
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Slaughter’s application of the Integral Operating System has since taken a further body of
work called Spiral Dynamics into account. Originally the creation of Clare Graves, Beck and
Cowan (2006) further developed and promoted Graves’ concept of Spiral Dynamics,
describing a series of eight major memes or bio-psycho-social systems put forward as guiding
all thought and activity in humans. Each meme is given a colour name, and combinations of
colours mark the transition from one to another. These levels are beige (survivalistic), purple
(animistic), red (impulsive), blue (purposeful), orange (achievist), green (communitarian),
yellow (integrative) and turquoise (holistic) (Beck and Cowan 2006, pp. 195-196). Each level
has an entry, peak and exiting stage; each is given specified traits which can be thought of as
worldviews. These memes feed into a complex system created to achieve alignment and
integration of people and processes which can be applied to management practices in
organisations. The variant of Integral which takes on the perspective of Spiral dynamics is
called spiral dynamics integral or SDI. A brief note should be made here that Cowan’s version
of spiral dynamics now follows a different path to that of Beck’s with SDI.
Integral futures also continues to develop as both method and methodology. Slaughter
(2008b) revisits a paper he wrote in 1996, mapping his content onto the IOS quadrants. He
concludes that the bulk of the specified content corresponds with the cultural (lower left) and
social (lower right) quadrants, with little content in the behavioural (upper right) quadrant and
none in the intentional quadrant (upper left). He proposes that 'the emergence of the all
quadrants, all levels, all lines (AQAL) and the IOS means that those hitherto-overlooked
individual interiors are much more accessible' (Slaughter 2008d, p. 127).
A simple application of this framework as method to consider emerging issues in mobile
office work is shown in Table 21. This example considers perspectives that might be
presented when considering moving between different locations for work In this case, only
the IOS quadrants have been used to show perspectives that might be seen from each quadrant
using a conventional to post-conventional level of complexity.
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Quadrant

Indicative view

Upper left (UL)

I feel very disconnected, as if I had lost part of myself. I also
find work very unsatisfying now because I can’t share ideas
and ask for support in the way that I used to. I’m not sure I’ll
get anyone to agree to it, but perhaps there is some sort of
counselling or mentoring that would help. I think this new
way could be good in the end, not just for me, but it will take
a long time.

Upper right (UR)

It’s very straightforward – going out there into the real world,
getting a job done, coming back and finishing the paperwork.
The phone is only important when the right information is
unavailable. Being outside, walking more… physically it is
much better than sitting in the office all day.

Lower left (LL)

We are much closer as a team because we use social
technologies to help us keep in touch. It doesn’t seem to
matter if people come and go, we’re constantly in contact
with each other, work colleagues are just like family. We do
get together occasionally on site and off site because we
know we need to, though more and more it’s hard to get
management to understand how important that is. We know
it doesn’t suit everybody so we’ll have to get some sort of
formal feedback to see where we might need change.

Lower right (LR)

It’s very efficient now. All those stakeholders we used to
have problems with are now much more under control. The
information staff have brought back from onsite work has
revolutionised the agency’s understanding of the way things
have to work. It’s been a great success ‐ all the policies and
equipment are now in place to put as many people on the
road as agree to sign up to the mobile work plan. There are
some problems with financing and if the technology fails it’s
very difficult, but that will get sorted in time.

Table 21 Example of the IOS applied to ergonomics
The discussion question explores issues related to mobile office work. Indicative views show
how each quadrant delivers a very different perspective on the discussion issue. Both positive
and negative views are possible for each quadrant. The additional step of seeking opinions
from different value levels as done in Slaughter (2009) allows an even greater range of
perspectives.
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One early application of the Integral Operating System combined it with environmental
scanning (Slaughter 2003, p. 32). In this article, Slaughter asks the following questions, aimed
to improve environmental scanning:







Which worlds (quadrants) are germane to the study and what are their key features?
Do we fully understand the distinctions between the frames of reference they
represent?
Do we understand the different 'ways of knowing' that apply in different quadrants?
Have we balanced inner/outer and individual/collective, or are there omissions and
biases in our coverage?
Do we have access to adequate sources in non-empirical areas?
Do our staff have a sense of 'what they don’t know', and hence what needs to be
looked at more carefully?

These questions could well be applied within other futures studies processes, for example, are
there other valid ways of knowing which have not been considered? The last point on this list
reinforces the value of considering the concept of based on ignorance based learning. Is there
balance between interior and exterior, individual and collective for this part of the process?
These questions should trigger shifts between quadrants and to the different views that can be
achieved within quadrants using some of the more detailed features of IOS/AQAL mentioned
briefly above.
A comprehensive list of papers using this approach is not included here. However, a recent
edition of the journal Futures was devoted to the interface between the integral approach and
other methods (see Floyd on Systems theory (2008), Riedy on CLA (2008) and Stewart
(2008) on scenarios). More recently, Slaughter himself published a paper showing how the
IOS could be combined with other methods to better understand attitudes to climate change
(Slaughter 2009). In this paper, he considers firstly how opinions from each quadrant sit
within each of four levels of complexity– pre-conventional, conventional, post conventional
and integral, and secondly he considers the view that may be active with each of six of the
value levels from Spiral Dynamics. Spiral Dynamics clearly has the potential to support
effective conversations between people with very different perspectives, though to do this
requires at least the researcher and to a degree the participants to be familiar with what can be
thought of as a reasonably complex approach.
Slaughter also positions other methods of enquiry (Slaughter 2010; Slaughter and Bussey
2006, p. 186) as being located in the right hand or left hand quadrants of the IOS. This
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representation may not be accepted by authors of these other methods. It is at this level that
integral approach is considered as a meta-methodology. A researcher familiar with the IOS
can pick methodologies to ensure that all quadrants on the IOS are represented. A simple view
of IOS is that it constantly reminds practitioners that in their work there is not only a
requirement to take on board multiple perspectives, but also to consider the interior and in
particular the individual interior perspective.

4.8.2 Causal layered analysis
Causal Layered Analysis or CLA is based on the assumption that 'the real is layered'
(Inayatullah 2004a, p. 16).
Developed by Sohail Inayatullah, it derives from a post-structural approach, that is it does not
accept an issue as it is presented, but draws on Inayatullah’s 'poststructural tool box' of
deconstruction, genealogy, distance, alternative pasts and futures, and reordering knowledge
to develop new ways of understanding (Inayatullah 2004a, pp. 8-10).
There are four levels, presented in Figure 22. From the most to the least visible level, they are
litany, social causes, discourse/worldview and myth/metaphor. The following descriptions
provide more detail and are summaries of Inayatullah’s descriptions in his introduction to
CLA presented in The Causal Layered Analysis (CLA) Reader (Inayatullah 2004a pp. 11-13).
Litany: In this, the most obvious level, 'events, issues, and trends are not connected and
appear discontinuous.' Little analysis is required to discern this level and assumptions 'are
rarely questioned' (Inayatullah, 2004a, p. 12). Issues seen at the litany level can be thought of
as 'sound bites' (De Simone 2004, p. 485).
Social Causes: Characterised by a systemic approach, this level features technical, political,
economic, environmental or social analyses. Data is explored and questioned, potentially in a
historical context; technical and academic analyses are made, the role of different actors is
explored, however the nature of the questioning does not challenge the operating paradigm.
Discourse/worldview: Seeking 'deeper social, linguistic, and cultural processes that are actorinvariant . . .[this level] investigates how the discourse we use to understand is complicit in
our framing of the issue.' (Inayatullah 2004a, p. 12). Inayatullah describes sub-levels relating
to stakeholder, ideological, civilizational and epistemic positions, with one or more of these
dominant depending on the context of the issue.
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Myth/Metaphor: Here the deepest levels of meaning are expressed through accessing
identity and adding emotional experience to the world view being considered. 'The language
used is less specific, more concerned with evoking visual images, with touching the heart
instead of reading the head' (Inayatullah 2004a, p. 12).
To demonstrate further what a worked example of CLA might look like, two related examples
are provided. Each addresses an aspect of office work done off-site, each considers a slightly
broader range of world views but does not extend to all the alternative world views and myth/
/metaphor options that a more extended process might develop.
The first example considers the uptake of home working, the second example, the security of
information for off-site work. In each case, suggestions of another alternative perspective or
action which might provide a solution at that level are given in brackets.
Example 1: Low uptake of home working
Litany: Few people take up the opportunity (marketing programme)
Social causes: Management isn’t really supportive, people don’t know they can, only some
people qualify (Provide training in policy and offer incentives)
Discourse/worldview: Autocracy, authoritarianism (democracy, decentralisation,
individualism)
Myth/metaphor: Big Brother (David and Goliath, 'One volunteer is worth ten pressed men'
[proverb])
Example 2: Issues around the security of information related to off-site work in the home:
Litany: It’s too difficult to keep information secure offsite (laptops for senior personnel only)
Social causes: People are careless, security costs are increasing, information is valuable
(training, policy, funding, vet information, restricted access, personnel vetting)
Discourse/worldview: Fortress mentality, knowledge is power, knowledge liberates
(confidentiality and privacy, open government, trust networks)
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Myth/metaphor: Get Smart [the film], 'better to be safe than sorry' [proverb], 'loose lips sink
ships' [slogan for information security in World War 2] Digital native, 'silence is the fence
around wisdom' [proverb]); Erin Brockovich [the film]
One question which might be raised when looking at the myth/ metaphor level of these two
examples is 'employees can be thought of as volunteers– how can the unique needs of the
“volunteer workforce' be balanced against the requirement for productivity and security?' This
new question would raise a number of new ways of looking at the issue of offsite work which
can then be examined using CLA.
Another option would be to do a self-CLA process on an aspect of the area of interest, asking:
Litany: What is obvious?
Social Causes: What are the variables that make sense to me?
Discourse/World View: What assumptions do I use to make this make sense to me? What
ideology informs my world view?
Myth/Metaphor: What is the guiding metaphor here? What stories do I tell myself, what are
my main identities in this issue?
While not done here, another step in this process could be to produce further versions of the
initial two examples using multiple stakeholders and to consider other related issues, such as
elder care, staged retirement and mandated off-site work, for example as required during a
pandemic. Issues and potential solutions can then be considered across levels between
different aspects of the discussion point or up and down levels.
Inayatullah makes the point that 'the temporal dimension expands as one moves down the
levels'. Furthermore, with deeper layers, complexity increases and the ease of finding an
'actionable step' is also reduced (Inayatullah 2004a, p. 16). He emphasises that it is important
to look down to the deeper layers to measure policy change or to drive change over longer
time periods. Inayatullah gives an example on globalisation, farming and fairness, stating that:
For productive pedagogy and analysis, the key is the capacity to move up and down
levels, seeking to understand divergent worldviews and the policy and litany
statements that result from them. For long lasting change, however, interventions need
to be at every level.
Inayatullah (2004a, p. 29)
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Figure 22 Inayatullah's Causal layered analysis (CLA)
(From Inayatullah 2008a)

Using the layers in CLA
The nature of the framing of an issue limits understanding and solutions
The most visible reality is a social construction of a deeper, 'more complete, underlying
story'; deeper analysis demands other ways of knowing
The framing of the issues, the types of solutions and the ways to achieve those
solutions are different for each layer
A change in one layer results in changes in all other layers because layers are causally
linked
No layers are priviledged; each represents what can be known and accepted from a
particular frame.
Different ways of knowing can be explored within each layer
Exploration of different ways of knowing creates a transformative space where
alternatives can be considered.
Successful action relies on communicating change and transformation effectively in
each layer ‐ communication and transformation must tbe context specific

Table 22 Using the layers in CLA
Summarised from De Simone (2004, p. 486)
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De Simone (2004) contributes a very practical summary of CLA which includes a list of
assumptions about working with and between the layers. This is summarised in Table 21. De
Simone goes on to provide a very useful ‘cookbook’ process to using CLA as method.
Table 22 Using the layers in CLA, illustrates how CLA can be used as a meta-methodology
and suggests where CLA supports choices for action, a point made clear by Tikjoeb (2004, p.
275)
The richness of CLA springs from the ability to move up and down the layers so as to
integrate different levels of analysis and different ways of knowing. Thereby alternatives
appear which can translate into specific policy recommendations when raised through the
layers of myth, worldview, and discourse.
Evidence of the wider application of CLA is found in the Inayatullah’s CLA reader.
Inayatullah positions CLA as ‘a search for integration in methodology, seeking to combine
differing research traditions’ (Inayatullah 2004a, p. 2; Inayatullah 2004b). More recently, he
claims that CLA instead of being integral is integrative (Inayatullah 2010b, p. 104)… 'CLA
tends to be an integrative methodology, that brings together multiple perspectives, layering
them'. Here, Inayatullah makes it clear that CLA is not prescriptive, that it does not subsume
other ways of knowing but 'allows escape ways from its methodology'. Evidence of this claim
is found in Inayatullah (2004b), where authors using CLA have inserted other processes into
the layers, elaborated on the original offering and scaffolded on other approaches such as
sense-making (Kelly, 2004), dialogue and hermeneutics (Turnbull 2004), scenarios (Bussey
2004; May and Hill 2005), questioning methodology (Russo 2004) and Spiral Dynamics
(Daffara 2005).
The ease of application of a methodology is important for research. In the initial stages of this
research project, it was thought useful to test out some of the methods recommended in
futures literature with a group of ergonomists to see how they would be received. The aim
was not to collect data relevant to an area of content, but to test the ability of the researcher to
use CLA in a workshop setting with minimal support. As a pilot for the study, a workshop
was conducted in November 2005 to test the concept of using Causal Layered Analysis with a
group of practising ergonomists. The workshop format included an introduction on futures
thinking and the basic concepts of CLA. Participants chose to join one of four groups of up to
five people. Each group was given a set of three images which presented very different world
127

views on a common concept that related to ergonomics and to look for ergonomics tools that
would act at each level. Their discussion was digitally recorded. Review of the recordings
revealed participants were able to establish a series of statements under each of the layers of
CLA that approximated the examples given in Inayatullah’s CLA Reader (Inayatullah 2004b)
despite only a limited time being available to give participants a background and instruction
in the methodology.
Insightful comments from participants in this workshop included the observation that lots of
the ergonomics tools participants would choose to use act at the litany level. A further
observation was that other alternatives such as interviews would have the potential to access a
deeper understanding of the context of the issue including social causes, world view/discourse
and myth/metaphor. It should be noted that participants would have needed further
instruction to be able to structure an interview to achieve both breadth and depth.
Interestingly, participants identified narrative– talking to the people involved in an issue– as
being at the heart of their investigations. This simple application of a futures methodology
provided early encouragement that a novice can successfully use futures approaches in their
professional work. Professional practice should, however, be informed by theory, so the
relative benefits of the influential methodologies considered should be viewed from a broader
perspective to inform choices for research which provide for empirical, interpretive, crucial
and anticipatory action learning approaches.

4.8.3 Perspectives on two influential meta-methodologies
Earlier in this section, the argument was made that the integral operating system and causal
layered analysis could be seen from a thematic perspective and in particular from the
perspective of the themes of holism and complexity, knowledge and ignorance.
Firstly, why is the integral operating system put forward as oriented towards holism? Voros
(2008, p. 197) defines integral as 'whole, complete, essential; balanced', joined into a greater
unity. 'Integral' also pertains to 'integration' which has connotations of a harmonious
combination of elements into a unified whole. The integral operating system as described by
Slaughter is suggested by several authors as being only one version of all the approaches that
represent 'integral' the concept (Gidley 2010; see also Hampson who proposes an 'ecology of
possible integral futures' (2010, p. 135)).
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If something is represented as entire or whole, it makes more sense to align this with a
knowledge focus rather than one focused on reducing ignorance. The assertion of the Wilber
version of integrality in the integral approach assumes that the IOS/AQAL map defines the
perspectives that can be sought; it is a matter then of shifting between enough of them or to
enquire more deeply into selected perspectives to develop knowledge. The diverse range and
in depth knowledge of perspectives that can be achieved using IOS/AQAL will also lead to
significant complexity.
Secondly, why is CLA put forward as oriented at the outset towards complexity? Before
justifying this opinion, a workable argument needs to be put for the proposal that a
methodology predicated on causality can represent complex adaptive systems. Cause is
defined as 'that which produces an effect' (Delbridge 1997a, p. 312). As will be described in
chapter six, the term causal is potentially problematic when describing CLA as being
complexity oriented. In complex adaptive systems, relationships between elements are nonlinear, not causal, or at least cause and effect relationships that can only be understood
retrospectively. The claim is made here that instead of strictly-defined causal relationships, on
a close review of the literature on complex adaptive systems, Inayatullah might agree that the
relationships between concepts in and between each of the layers in CLA are complex and
emergent. This thesis takes the somewhat brazen view that CLA can be thought of as
Complex Layered Analysis. Throughout this work, CLA will continue to be referred to by its
contemporary name as Causal Layered Analysis.
CLA is put forward here as representing complexity because its use creates an open system
with ill-defined boundaries and it is the relationships between elements in the system which
define this system. The identities within the system are emergent, that is, they are created or at
least named by the CLA process. Pre-existing boundaries created by the names of the layers
indicate only the structure for depth; the horizontal gaze is unlimited and does not have to
confirm to any pre-defined categories. CLA is suggested here as representing a humble
ignorance perspective in that there are no actors, no events, and no directives at the beginning
of the process save the overarching structure provided by the narrative and pattern of the four
layers of CLA used as guides for horizontal and vertical gaze.
While there is clearly a temptation here to summarise arguments from the Integral and CLA
oriented positions, the more useful discussion is that which covers the middle ground or seeks
129

to find a context within which to work with both frameworks. The author’s assessment of a
number of themes arising in recent papers on both approaches is shown in Figure 23.
This initial summary of the themes suggests as put forward by Bussey (2010, p. 112) suggests
that the two approaches are 'ontologically and epistemologically different' yet there are
similarities.
The first common point from both authors is the call for epistemic pluralism, despite the
degree of affordance of each framework to provide for this pluralism being hotly contested
(Inayatullah 2010b; 2010a; 2010c; Riedy 2008; Slaughter 2008d). A second is that each
emphasises perspective and on this point there appears to be debate only on the degree to
which each accesses the interior perspectives of individuals. A third point is that each has
multiple points of action and application– method, methodology, meta-methodology and
theory. A fourth point is that each uses narrative and patterns in that narrative to seek the
understanding which allows new solutions. CLA, for example, is informed by macro history
and discourse (Inayatullah 2004a), integral method seeks knowledge through an enquiry
across quadrants, lines and waves of development and defined value levels (Slaughter 2010).
‘To allow for the changing pace of the world of work, one basic requirement for this thesis is
to develop a methodological framework which allows an agile response; that is, the ability to
move quickly between different ways of knowing about the context of office work. The use of
a meta-methodological approach has been tested in developing enterprise architecture in an
information technology environment (Sessions 2007) and the concept easily crosses over to
other areas of application. In information technology, this 'agile methodology'– iterative
development, frequent testing, people focussed processes– is an application of action learning
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Figure 23 Author's comparison of AQA/IOS and CLA
A compilation of the author’s qualitative assessment on the degree of convergence /
divergence of AQAL and CLA on a number of concepts relevant to this thesis. Views derived
from Hampson, 2010; Talbott 2001; 2002; Montuori, 1998; Barber, 2010; Gidley, 2010;
Slaughter 2008b,c; Bussey, 2010; Inayatullah 2004a; Riedy, 2008; Ramos, 2010 and others.
The concept of CLA having a more rhizomatic comes from Deleuze (1988).
similar to the one used in this thesis. This approach supports not a bystander epistemology,
but a participant epistemology (Montuori 1998). Despite their theoretical and practical
differences, CLA and IOS/AQAL both lean towards participant epistemologies. Montuori
argues that we are at once inseparable and separable from the world– ambiguous relationships
creates dialogue which increases choice and complexity and which ultimately serve to
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increase viability– acting as a driver of evolution. Another point Montuori makes is that
plurality is best represented by lots of little narratives as opposed to a metanarrative.
Along with. . . .an appreciation of the active role of the knower, we also find a shift
from a position of certainty and authority, so typical of much modernist discourse, to
one of uncertainty and exploration – a recognition of ignorance that is in many ways
very heartening. It suggests to us that instead of individual knowers, certain of our
inexorable path, we might now consider ourselves cooperative learners, engaged in a
search for new pathways, new trajectories and new possibilities. We are experiencing
an eruption of uncertainty into organizational discourse, Postmodernists argue, we
cannot rely on a certain future which, thanks to technology, every day in every way we
are getting better and better. Living with uncertainty has become a reality– and a
necessity. Prediction fails us and positive predictions seem missing entirely.
Montuori (1998, p. K6)
This thesis has therefore been defined by its active use of different forms of conversation. It
moves on from the post-modernist view put forward by Montuori in 1998 to one which seeks
to develop an agile, meta-methodologial approach to looking for emerging issues in
ergonomics. The final section of this chapter adds further to the justification of a narrative
approach to exploring emerging issues in the ergonomics of office work.

4.9 A shift towards a conversational meta-methodology
to explore emerging issues
From time to time, articles are published by influential authors that ask a community of
practice to reflect on some area of common interest. Sardar (2010) in a thought provoking
article on the identity of futures studies, talks about the value of discourse:
Thus the real relevance of the discourse lies in the present. All futures activities, from
forecasts to visioning, causal layered analysis to the Millennium Project, have a direct
impact on the present: they can change peoples’ perceptions, make them aware of
dangers and opportunities ahead, motivate them to do specific things, force them to
invent or innovate, encourage them to change and adjust, galvanise them into
collective social action, paralyse them with fear, empower them, marginalise them, or
tell them they and their cultures and belief systems are important or unimportant. So
ultimately what really matters is the impact futures studies has now; and its value and
quality can only be judged in the present. The law forces us to focus on the
consequences of the discourse on the present and the immediate future.
Sardar (2010, p. 184)
Sardar sees discourse as relevant to shifting people’s thoughts and actions about the future.
For this thesis, discourse is used as a measure of people’s thoughts and actions to anticipate
the future, a meta-methodology informed by an action research approach. This project then
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chooses to continue its investigation of discourse, conversation and narrative ways of looking
for emerging issues.
Scenarios may be considered overly dominant as a futures studies method; however, a method
which has for so long engaged both the futures and general community should have, at its
core, something unique and important to offer.
The theory put forward here and implied by Sardar above is that it is the discourse about the
future, the narrative, that makes scenarios so successful. Scenarios can be thought of as a way
to construct knowledge about the future, to model a complex environment and make it real in
a way that allows people to actively participate in the discussion.
Chapters 2 and 3 looked for emerging issues in ergonomics, borrowing some basic concepts
used in, but not exclusive to, the futures field. These included environmental scanning and
expert interviews. The results from both these chapters confirmed that, for a professional
untrained in foresight, these approaches are both time intensive and create issues with
information management. Both these approaches were done from outside the target agency,
creating a further level of difficulty for the integration of information. Lastly, it is difficult if
not impossible to achieve an unbiased summary of the information gathered by these means.
Other ways of integrating information are possible; however. as chapter five will reveal, it is
difficult enough to achieve a close enough partnership with the target agency for even one or
two events, much less an extended and participation-oriented environmental scanning process
and workshop program.
The methods and theoretical frameworks presented in Chapter 4 should at least serve as guide
for the untrained futures oriented professional in their research. Testing the formal use of a
specific futures tool within a target organisation is required for effective development of this
thesis. Chapter 5 aims to show how one futures oriented method– scenarios– can firstly,
provide perspective and secondly, context for exploring emerging issues in human factors
within a large public sector agency.
Chapter 6 presents an alternative research approach based on complex adaptive systems.
Chapter 7 and then puts forward and describes and applies a model and methodological
framework for exploring emerging issues in ergonomics from the perspective of the
professional not trained in foresight. Chapter 8 considers the contributions of this model and
framework.
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Chapter 5 Scenarios as a narrative about the
future
5.1 Introduction
This chapter describes the use of scenarios to explore emerging issues in human factors in the
way office work may be done in the future. Chapter 4 concluded that structured approaches
from futures studies, particularly those with a narrative focus, can be used to establish
different perspectives on the future and a context for further enquiry. Chapter 5 continues the
journey by testing another way that a researcher might build perspectives and context using
futures methodology.
This thesis has so far presented two case studies aimed at achieving perspective and context.
In Chapter 2, a single researcher process relied on a traditional approach to the literature
search and later tested environmental scanning. These processes were flawed because the
scope was beyond the resources of the single researcher to cover, resulting in bias. Chapter 3
used the concept of distributed knowledge and one-on-one expert interviews. Despite some
fascinating insights, the results again demonstrated that the limitations in scope and the
resulting bias limit the value of this approach as a single means of exploring emerging issues
in ergonomics.
These case studies provide evidence that a seemingly simple range of approaches using a
literature search, environmental scanning or expert interviews will not support a systematic
mapping of the knowledge base relevant to the future of office work. The sheer volume of
pieces in the underlying information puzzle and the complicated links between these pieces
seemingly defy efforts to capture, interpret or represent this information as a way to explore
emerging issues in ergonomics.
At first glance, it seems reasonable to believe that the approaches in Chapters 2 and 3 failed
because they were not applied rigorously enough or because there were too few resources
available to achieve the breadth of perspective needed. In his article on horizon scanning,
Peter Bishop asks '….why it so hard?' (2009, p. 1). Chapter 2 and the reflexive interviews
answer that question for this thesis. For any project, it is difficult to ensure that a semistructured information gathering process will give a clear sense of purpose and defined
perspective throughout the project's lifespan. The pragmatist will remember that resources are
always likely to be limited in some way. Rationally, each new piece of information should be
able to subtly shape the purpose and perspective of the area of enquiry. The degree of success
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or failure of attempts that are made to integrate the information should also inform the overall
process. This is the nature of action learning. A more resource intensive application of these
two approaches may improve the overall quality of the results, but these approaches would
remain flawed because of the limitations of the underlying epistemology. Chapters 2 and 3
therefore set the scene to test other ways of providing perspectives and a context for exploring
emerging issues in ergonomics.
In Chapter 4, this thesis then turned to the futures field for ways of exploring emerging issues
in ergonomics. An understanding of the way futures studies approaches the future from the
point of view of theory and practice opens up a huge number of options for methodology and
method for this project. Previous chapters have argued for epistemic pluralism, and Chapter 4
took this claim a step further by insisting that there are many purposes in foresight and that
each purpose needs to be matched to an appropriate method or methods that deliver the
outcome required.
A common statement within foresight literature is that the goal of foresight is not to predict
the future but to support better decision-making in the present because these decisions are
likely to affect the future. The precise way that these decisions will affect the future can only
be estimated, and other factors that are not yet known can also play a major role. It is
reasonable then to proceed on the logic established in Chapter 1– that is, to take an ignorance
based view of researching the future, that is, to know fallibly about the future. This continues
the support for a qualitative process chosen from futures methodology for use in this project.
The overall intent of this project is to produce a methodological framework which serves as a
guide to exploring emerging issues. The process chosen in each case study needs to build a
deeper understanding of the elements which can be used in such a framework. To do this
requires both a consistency in approach between the case studies and sufficient variance
between them to allow new means of enquiry to emerge. Based on the discussion in Chapter
4, it seems useful, though not necessary, to look for methods that are consistent with the
framing concepts of conversation and journey while working towards the framework.
Foresight can be thought of as having a conversation about the future, what Molitor describes
as the 'strategic conversation of scenario' (Molitor 2009, p. 82). This conversation can be
viewed as creating a story about the future, thus linking conversation with its overarching
form, narrative. As case study one and two indicated, a context for decisions affecting the
future may be best achieved through conversations which involve more than one or two
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people. The goal then is to explore how these multi-person conversations can be supported
effectively using futures methodology.
This thesis now turns to showing how such a multi-person conversation about the future can
be structured to reduce ignorance about the future through social processes. It aims to achieve
this in a way that makes sense to not only the original participants, but also to others outside
the process.
Scenarios have been thoroughly developed as a methodology and have been used extensively
in business and government for the development of strategy. Before presenting how scenarios
were applied to this project, it is worthwhile recalling that at least two alternative approaches
were initially considered. These were the Integral Operating System (IOS) (Slaughter 2005a;
Slaughter 2005b) and Causal Layered Analysis (CLA) (Inayatullah 2004b).
In the case of IOS, the texts available at the time the proposal was being developed positioned
the IOS as 'a broad synthetic map of reality' (Slaughter and Bussey 2006, p. 183). Its value
was taken to be that of providing a guiding perspective on the overall process, not one of
providing a clearly articulated method for looking at emerging issues in ergonomics. During
this period, the association between the Integral Operating System and Beck and Cowan’s
Spiral Dynamics (Beck and Cowan 2006) was becoming more explicit (Naismith 2005),
adding another layer of complexity to Slaughter’s all quadrants, all lines, all levels approach
(AQAL) (Slaughter 2004a). Slaughter’s later work applying the Integral method to climate
change (Slaughter 2009) has since made it much clearer how this method could be applied in
practice to the subject area of this thesis. In 2005, however, the concerns were firstly, that the
chosen approach would need to be applied by a person not formally trained in futures studies
and secondly, that as a public sector workplace, the target organisation could be thought of as
being relatively conservative. Early advice suggested that an extended process would be
required for effective interaction with the agency and that this may not be considered feasible
by managers in the work area hosting the project. It was later essential to be able to quickly
reconfigure the workshop to be completed in a much shorter time than set out in the original
proposal. These points provide evidence of the value of flexibility in the design of the project.
Research for the second approach, Causal Layered Analysis or CLA, was based on a close
reading of Inayatullah’s reader (2004b) and in particular, the chapter by De Simone (2004).
This method was presented to a group of ergonomists as a potential tool in the ergonomics
problem solving process in a workshop held in 2005 (Elford 2005). While the results of this
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workshop were not published, as described in Chapter 4, the digital recordings provided
evidence of the participant’s ability to learn to use CLA with only the short introduction
provided in the workshop and with minimal support. The workshop prompted some
interesting insights from participating ergonomists, indicating that such a group would be able
to use this method to create new knowledge in an area of common interest. At the time the
proposal was put to the host agency, there were limited ways to learn how to apply the
method to this project on a larger scale and within the target organisation. However, this
opportunity did later arise at a presentation by Inayatullah at the Ausforesight Conference
(Inayatullah 2006). CLA was used in the multiple informal discussions which supported this
project between 2004 and 2011. CLA was, however, not adopted as the central methodology
for the third case study as had originally been considered.
The extensive body of literature on scenarios and potential familiarity with the process of
scenarios for the target organisation supported a decision for the use of scenarios in this third
case study of the project. The project required a tool with a process design which was well
described and flexible enough in its application to allow it to be tailored to the operating
environment in the host government department. A further characteristic that made scenarios
attractive was the frequency with which the concept of uncertainty is brought into the
literature on scenarios. This concept is one which fits well with the use of ignorance as a
guiding concept in this project. While scenarios have a long track record for supporting the
development of strategy, recent developments in scenario methodology have taken scenarios
from being a predictive tool to one which marries a number of foci in futures methodology.
These foci include a systems approach, visioning, collaborative work, the use of narrative, a
learning experience and support for the organisation and its participants to become more
resilient. Scenarios are also put forward as a way of modelling complexity. This can be
achieved by creating a holistic view of alternative futures Ratcliffe (cited in Mietzner &
Reger, 2005, p. 224) through integrated images of how the future might evolve. These
images, in turn, become the context for planning, a testing ground for ideas, or the stimulus
for new development.
The use of scenarios was therefore indicated not only because of ease of application and
flexibility, but also because they offered the potential to test in a 'sandbox' environment a
number of other components common to futures processes that would be useful for the later
development of the methodological framework.
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The role of this case study and its description in chapter five is not to exhaustively consider
the history and different types of scenarios, apply them and summarise content from that
application. The goal is to develop and carry out a case study using scenarios as a futures
method in order to reflect on the process and support the development of a methodological
framework for exploring emerging issues in a field such as ergonomics.
The following sections will briefly explore the history of scenarios within the field of futures
studies and consider the different types of scenario processes and features of those processes
that could be used for this project. Chapter 5 will then go on to present the theoretical
grounding of this case study, its methodology and method before presenting an evaluation of
the results from the perspective of the researcher. Chapter 5 then concludes by introducing a
proposal for the use of an alternative methodology– naturalistic sensemaking– which is
presented in Chapter 6 as the fourth and final case study in this project.

5.2 The design and use of scenarios: An evolving
methodology for a changing context
The purpose of providing a snapshot of the history and types of scenario processes is not to
consider in fine detail all the options available for this case study, but to place scenarios as a
methodology in context and to support the choice of a method that can be considered
representative of this methodology to support the development of the methodological
framework.
Ralston and Wilson (2006, p. 15) define scenarios as 'stories of possible futures', writing that
'scenario planning is or should be designed to help us see the present and the future as a
continually evolving story'.
They describe scenarios as having both narrative and holistic qualities; that is, scenarios
create a synthesis of all the information. They emphasise:
. . . the narrative quality of scenarios. . . (Scenarios) should be designed to have a plot
and a storyline, tracing trends and developments, cause and effect, the
interrelationships between events. Storytelling has been a powerful communications
tool throughout history: Scenarios seek to use this tool in a new context‒
organisational planning, strategy development, and decision-making.
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Second, scenarios (like stories) seek to take a holistic point of view . . . their aim is to
depict the gestalt of the future‒ which is, after all, the way in which we encounter the
future with all its currents and cross currents.
Ralston and Wilson (2006, p. 15)
Warfield (cited in Mietzner and Reger 2005, p. 223) looks at scenarios as a:
… narrative description of a possible state of affairs or development over time. It can
be very useful to communicate speculative thoughts about future developments to
elicit discussion and feedback, and to stimulate the imagination
The narrative quality of methods used in this thesis becomes an important part of the
methodological framework developed later in Chapter 7.
The literature on scenarios is broad, with some authors focusing more on a summary of
scenarios and their application (Ringland 2002), some considering a particular purpose of
scenarios such as learning (Fahey and Randall 1998) and still others providing a detailed
description of how to apply a single scenario methodology (Ralston and Wilson 2006). The
details of how to run some scenario methods may be commercial in confidence. A sense of
the evolution of some of these scenario methods can still be tracked over time through a series
of publications and events (see Ward and Schriefer 1998; Schriefer and Sales 2006; and
Schriefer and Sales 2010).
There appears to be a constant drive for improvement in the scenario process, even leading
towards the development of whole new approaches to futures work. List (2005), for example,
used scenarios as a starting place for producing new methods for social enquiry which he
proposed to be more scaleable and more easily updated than the traditional scenario process.
Gordon (2009) presents an interactive scenario methodology which uses software written to
analyse and reanalyse the scenario resulting in changes to its components as entered in a cross
impact matrix. Scenarios have also strong links to forecasting and numerical modelling, (see
List 2005), areas which have constantly evolved, but this is not the application of the term
scenario applied in this project.
The large body of literature on scenarios referred to above reinforces the idea that instead of
being a tightly focused method, scenarios can be considered more reasonably as a category of
techniques under the umbrella term used by Molitor 'story building' (2009, p. 83). Bishop,
Hines and Collins (2007) give an overview of the current state of development of scenarios as
a technique, making the useful comment that scenario development, not scenario planning or
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learning, is a useful analytic level. The use of the overarching term 'story' is consistent with
the use in this project of the concept conversation and narrative as a means of enquiring about
the future. Bishop, Hines and Collins’ (2007) comment reinforces the idea that scenarios are
all about constructing a narrative.
The history of scenarios has been described in a series of books including Schwarz's
influential text, The art of the long view: planning for the future in an uncertain world
(Schwartz 1991), texts by other authors such as Ringland (1998 and 2002) and more recently
by Mietzner (2005) and van der Heijden (2005). Schwartz records the modern history of
scenarios as starting with Hermann Kahn who originally worked as an US Air force planner.
Initially developed for military campaign planning, the technique was carried across to the
business sector and the RAND Corporation in the 1950s by Kahn. Hermann Kahn, who later
became one of the world's leading futurists, had a background in systems and games theory.
Elements of Kahn's original approach, in particular taking a systems and planning view, have
appeared in scenario tools throughout the decades since.
In his role at the Stanford Research Institute, Schwartz (1991) at first followed the Kahn
approach to scenarios. Schwartz gives the story of how he came to work with Pierre Wacke
who, in the 1970s while working at Shell, had successfully implemented scenarios to forecast
the world oil price crisis. When Wacke left Shell in the early 1980s, Schwartz took up a
position at Shell and later founded the Global Business Network where he continued to
develop his own scenario process.
As the early transition of scenarios from Kahn to Wacke and Schwartz suggests, scenarios
have always been marked by variety in form and by evolution over time. The evolution of
scenarios can be characterised firstly by their general intent or purpose and secondly by the
way they are conceived of epistemologically and ontologically. The plethora of names used
for different scenario tools supports this view of scenarios having 'weight' in a particular area
of purpose or process.
A simple continuum from discovery through sensemaking to intervention (personal
communication Lee Carsley, 15 January 2011) can be used to represent a range of purposes
for scenario methodologies. Viewed this way, scenarios in a business environment might be
aimed at decision making and intervention, while in the context of a community service
organisation, scenarios may be more aimed at discovering alternative futures.
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In addition to the terms 'scenario planning and 'scenario learning', List’s bibliometric analysis
(2005, p. 36) reveals additional generic terms such as scenario modelling, scenario thinking,
scenario analysis and scenario management. These characterise scenarios loosely with respect
to their purpose and perhaps process, but do not give any real sense of their epistemological or
ontological approach.
Bishop, Hines and Collins (Bishop 2007) see the core of scenarios as scenario development,
with the full methodology representing a complete futures project. As will be discussed in
section 5.7 below, the theoretical underpinnings and potentially the end use of a particular
scenario approach may not always be made explicit. Epistemology, ontology and intent may
be suggested in the names given to proprietary methods by their designers; however these
names often serve as markers in the development of the process and the evolving perceived
needs of the target audience– they vary over time. Two examples are Schriefer and Sales’
Dynamic Learning Scenario Planning (Schriefer and Sales 2006) which later became
Structural Dynamics (Schriefer 2010) and Bawden and Freeman's Scenario Learning as
Reflexive transformation (unpublished manuscript 2007) which was later presented as Quest
Scenario Planning (Bawden and Freeman 2008).
The genealogy of scenarios is relevant in that it gives a context to the way the methodology is
also evolving. Ralston and Wilson (2006, p. 22) suggest that:
The trend in scenario methodology is toward more balanced approaches . . . Most
futurists recognise the complementary values of intuition, vision, analysis, leverage, and
truly uncontrollable externalities. And the field is likely, therefore, to continue to move
toward richer methods that draw on the most useful set of tools for particular scenario
issues and organisational cultures.
The idea that scenarios have been aligned with prediction and strategy is well supported.
However in line with trends in futures work, when viewed as narrative, scenarios have a role
to play in supporting a more critical, transformative approach. Scenarios can therefore be seen
as a way of enhancing multiple perspectives towards a new vision for the future.
In applying scenario method to international relations, Kenter (1998, p. 28) proposes that the
method:
. . . manages to largely overcome what is criticised in traditional approaches, while at
the same time it shapes ways to work with new ideas. Furthermore, scenarios combine
and incorporate ideas from recent critical approaches, such as Critical Theory and
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postmodernism, without necessarily rejecting traditional approaches. The scenario
method leaves room for multiple approaches.
Ringland saw scenario thinking as evolving from corporate planning and strategy towards
'getting the big picture right' (Ringland 2002, p. 6). He also saw the potential for scenarios to
'create a common language and vision' (Ringland 2002, p. 7). There is indeed a growing
interest in questioning scenarios as method, with a full edition of the Journal of Futures
Studies devoted to this topic in February 2009. Marcus Barber's conclusion sees value in
scenarios, but only where use is appropriate (2009, p. 143):
Scenarios MUST be matched appropriately to the needs of the client and their
expected outcomes– off the shelf and cookie cutter approaches rarely 'deliver' on the
potential. Whether the need is new insights, removing organisational blinkers, better
customer relationships, team building or intellectual navel gazing, the need and
process must be matched accordingly. If not they’ll continue to be seen as– predicting'
methodologies, and not for their greatest potential– a search for understanding.
It is possibly the potential of scenarios as an aid to understanding which makes them useful in
the process of design. Suri and Marsh (2000) discuss the application of scenario building as a
methodology in the ergonomics of product design. Scenarios have also been used extensively
for research in transport safety to explore hazards (Shibuya, Cleal and Kines, 2010) and in a
user centred approach to human computer interaction (Blythe and Wright, 2006). In these
instances, it appears that scenarios are applied to aid the understanding of complex situations.
In addition to a potential role for scenarios as means of modelling complexity discussed
above, Barber’s comments suggest that scenarios may also have a role in sensemaking. Barber
reminds us that a match between method and intent must be made, and to discuss this, the
following sections describe the different types of scenarios and set out the various features of
scenarios as they apply to this project.

5.3 Types of scenarios
List (2005) gives four different categories of methods to anticipate the future. These are
methods of exhaustive comparison, methods for sequential projection, methods of mental
imagery, and methods of increased understanding (List 2005 p. 22). List presents scenarios as
a method of imagery.
List’s classification of scenarios as a method of imagery emphasises the concept that
scenarios build on human cognitive capacity and must necessarily both benefit from and be
limited by this capacity. Ralston and Wilson claim scenarios 'can be said to have all the
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strengths and all the limitations of a model that depends on the working of the human brain
(or collection of brains) . . . it has the inestimable strength of capturing the power of both the
logic and imagination in creating stories of the future' (Ralston and Wilson 2006, p. 17).
Human cognitive capacity is not the same in all humans. This suggests that a scalable and
flexible approach is desirable as it allows for scenarios to be designed around the purpose and
intended usage as Barber (2009) insists. The flexible approach also allows a design which
suits the capacity of the participants through a customised and multifaceted process. This idea
sits well with both Molitor’s view of scenarios as a category of techniques for 'story building'
(Molitor 2009, p. 83) and the typology of scenarios originally produced by van Notten et al.
(2003) and later refined by List (2005, pp. 28-30). Table 1 summarises both van Notten et
al.’s original schema and List’s revision, including the fourth overarching theme– that of
scenario usage– added by List.
The overarching themes in this typology allow differentiation between scenarios methods
based on the nature of the:
1. Project goal: exploration versus decision support
2. Process design: intuitive versus formal
3. Scenario content: complex to simple
4. Scenario usage: internalised versus externalised
The typology appearing in Table 23 assists in the selection of a specific scenario method or
aspect of a method to serve a particular audience. The typology also shows how the design of
the scenario process may respond to a single but influential element of the operating
environment, and how a comparison of different scenario processes might be made. Finally
this typology provides for combinations of different aspects of scenarios to create broader
groups of scenario techniques which will be discussed later in this section.
Using categories similar to those presented in (Table 24), Mietzner and Reger (2006, pp. 230232) show a stronger focus on revealing the mechanics of scenario development, along with
references to purpose and content, in their comparison of scenario methods. Their entries for
two scenario methods (Schwartz 1991 and Von Reibnitz (cited in Mietzner and Reger, 2005,
p. 231) and Schwab, Cerutti and von Reibnitz (cited in Mietzner and Reger, 2005, p. 231)
have been reproduced here (Table 24 and Table 25). They are presented with two additional
entries created for use in this case study, one for the Schriefer and Sales scenario method
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(2006) (Table 26) and the authors presentation of a scenario process created by Ralston and
Wilson (2006) (Table 27). In the absence of any universally accepted categorisation of
scenarios, these can be viewed as compilations of the different 'types' that are presented in
Table 23 which presented a synthesis of List’s (2005) and van Notten et. al's (2003) typology
of scenarios.
When seen as compilations, scenario methods can be presented as having emphasis on one or
more of the overarching themes that List identifies in his summary of Van Notten et.al.
(2003). Schwartz (1991), for instance, has an 8 step process (see Table 25) which is
characterised by its use of a cross impact analysis (an option in type 10b and 10c in Table 23).
In this process, scenarios are developed on the basis of how high and low impacts of two
critical uncertainties might translate into scenario worlds. This is called the critical uncertainty
method. Closely aligned to the critical scenario method are expert scenarios and intuitive
scenarios, both of which build on what van Notten et. al. (2003) calls 'desk research.' Intuitive
scenarios appear to be supplemented to varying degrees by consultation within the
organisation and through relationships with what Schwartz calls 'remarkable people'–
unconventional thinkers and potentially subject matter experts.
Mietzner and Regel (2005) describe a generic scenario method based on that provided by
Phelps, Chan and Kapsalis (cited in Mietzner and Regel 2005, p. 228) as defining scope,
database construction, building scenarios and choosing strategic options. Once the scope of
the issue has been set and potentially resolved to a focus question, an information gathering
process is set up to collect items that might impact the domain of interest in the future. The
group then picks out predetermined elements and the least certain elements to map out a
terrain for the issue. The weighting of these elements is the concept of scenario logics.
Scenario logics are key organising principles that influence the structure of the scenarios
(Wilson 1998). Three or four plots are created to present plausible stories of the future. The
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Overarching theme
A: Project goal:

Scenario type
1

Inclusion of norm: Descriptive vs normative

exploration vs decisio2
support
3
4
5
B: Process design:
6

Vantage point: forecasting vs backcasting
Subject: issue / area / institution based
Time scale: long term vs short term
Spatial scale: global / supranational vs national / local
Data: qualitative vs quantitative

intuitive vs formal

7
8
9

Method of data collection: participatory vs desk research
Resources: extensive vs limited
Institutional conditions: open vs restrained

10a

Time taken for scenario development: short vs long

10 b Formality of process: rigid vs flexible
10 c
C: Scenario content: 10
complex to simple 11
12
13
D: Scenario usage:
internalised vs
externalised

Key

Method of development
Temporal nature: chain vs snapshot
Variables: heterogenous vs homogeneous
Dynamics: peripheral vs trend
Level of deviation: alternative vs conventional

14
15
16
17
18
19

Level of integration: high vs low
Number of scenarios: few vs many
Detail in each scenario: little vs much
Number of scenario iterations: one vs two
Shared content: standard vs unique
Promulgation: internal secret vs wide publication

20

Use: direct input into planning vs better understanding

21

Timescale: immediate use vs kept for reference
from Van Notten (2003, cited in List, 2005 p29)
added by List (2005, p29)

Table 23 Typology of scenarios
Developed from List (2005, p. 29) and van Notten, (cited in List 2005 p. 28). A more detailed
description of many of these scenario types appears in Mietzner and Reger (2005, p. 225).
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Author(s)

Definition

Aim/purpose

Types/Categories

Concept

Von
Reibnitz (1988,
1992), Schwab,
Cerutti and von
Reibnitz (2003)

A scenario approach
involves developing
future environment
situations (scenarios)
and describing the
path from any given
present to these
future situations.
These scenarios cover
the ‘edges’ of the
scenario funnel.

Scenarios create
alternatives in case of
uncertainties and
assemble them into
highly consistent
scenarios. Scenarios are
recommended whenever
the problem is complex,
uncertain and has long‐
term effects. Corporate
identities should be
developed and tested in
tandem with the
development of
strategies on the basis of
worked out scenarios.
Development goals and
strategies
(master and alternative
strategies).
Re‐examing existing goals
and strategies.
Assessing strategic
decisions

Scenario approach
suggested to:
1. Include quantitative
and qualitative
information/ data
2. Use explorative
scenarios
3. Develop three types
of scenarios in the
scenario building
process: trend
extrapolation, best‐case
and worst‐case scenario

8 step process:
1. Task analysis (goals, strategies)
2. Influence analysis (areas/ factors, system
dynamics)
3. Projections
4. Clustering alternatives, consistency analysis
5. Scenario interpretation /development /
visualisation
6. Consequence analysis (opportunities, risks,
actions)
7. Analysis of disruptive events/ wild cards
8. Scenario transfer (developing core strategy,
monitoring system)

Table 24 Example one of scenario processes
Developed from Mietzner and Reger (2005, pp. 230-232).
147

Author(s)
Schwartz
(1996)

Definition
Scenarios are tools for
ordering one’s
perceptions about
alternative future
environments in which
today’s decisions might
be played out
..Scenarios
resemble a set of
stories, written or
spoken, built around
carefully constructed
plots. Stories are an old
way of organising
knowledge. When used
as strategic tool, they
confront denial by
encouraging, in fact
requiring the willing
suspension of disbelief.
Stories can express
multiple perspectives on
complex events and
scenarios give meaning
to these events

Aim/purpose
To highlight
large‐scale forces that
push the future in
different directions
It is about making
these forces visible,
so that if they do
happen, the planner
will at least recognise
them

Types/Categories
No types or
categories identified

Concept
8 steps:
1. Identification of the focal issues or decisions
2. Identification of key forces in the local
environment
3. List of the driving forces (social, economic,
political, environmental, technological forces):
‘What are the macro‐environmental and
technological forces listed in step 2?’
4. Ranking of key factors and driving forces by
importance and uncertainty
5. Selection of scenario logics, in effect, the
axes along which the eventual scenarios will
differ
6. Fleshing out the scenario – the logics give
the skeleton of the scenarios and returning to
the key
factors and trends listed in step 1 and 3
7. Exploration of the implications
8. Selection of leading indicators and signposts

Table 25 Example two of scenario processes
Developed from Mietzner and Reger (2005, pp. 230-232).
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Author(s)

Definition

Aim/purpose

Types/Categories

Concept

Schriefer and
Sales (2006)
and Ward and
Schriefer (1998)

"Scenarios depict
various imaginary
worlds,
environments in
which an
organissation's
strategy will play out
against its
rivals...........Scenario
learning is increased
by an approach that
regards the
environments in
which organisations
operate as systems of
dynamic complexity.
We call the
methodology...........
dynamic scenarios."
Ward and Schriefer
(1998, p140)

"Understanding the
structure of complex
systems enables us to
generate powerful
scenarios for strategic
thinking and action."
"To develop compelling
stories of future
possibilities that lead to
informed action."
(Schriefer and Sales, 2006)

"Take a systems
approach to scenario
planning
Use the Dynamic
Scenario Learning
Process to help you
construct the future you
want."
(Schriefer and Sales,
2006)

8 step process:
Also requires development of decision issue
and dynamic scenario generator (DSG)
Decision Issue determined
1. Determine events; certainty, criticality,
critical uncertainties
2. Patterns in variables underlying events,
graph patterns of change
3. Identify causal connections between
patterns to model underlying structure of
system then create map with causal links for
critical uncertainties
DSG created as map of the system from
modelling in step 3
4. Use model of variables in DSG to trace
effects of changes in variables and create
scenarios
5. 'Live' in each scenario and design strategies
for decision issue in each scenario
6. Stress test the strategies in other scenario
worlds
7. Develop action plan with robust strategies
8. Implement, plan and monitor, testing
implications for DSG and adjust strategies as
required (Schriefer and Sales, 2006)

Table 26 Example three of scenario processes
Description of scenario approaches by definition, aim/purpose, types/categories and concept. Developed from Mietzner and Reger (2005, pp.
230-232).
149

Author(s)

Definition

Aim/purpose

Types/Categories

Concept

Ralston and
Wilson (2006)

"Scenarios are
frameworks for
structuring
executives'
perceptions about
alternative future
environments in
which their decisions
might be played out."
Ralston and Wilson
(2006, p16)

"to assist us in our longer‐
term strategy decision
making. In place of single‐
point forecasting, we
should focus our efforts
on developing a deep
understanding of the
dynamics of change, and
of the multiple possible
futures to which they
might lead."
Ralston and Wilson (2006,
p14)

Scenario approach
suggested to:
1. Provide structured
explorations of the
future
2. Reflect the thinking of
the people who will use
the scenarios by making
reasoning behind
development of
scenarios explicit
3. Give multiple
alternative futures to
cover the envelope of
uncertainty.
4. Focus on "the key
trends and forces that
we need to address in
making and executing
our decisions."
Ralston and Wilson
(2006, p 16‐17)

18 step process:
1. Developing the case for scenarios
2. Gaining executive support, participation
3. Defining the 'decision focus'
4. Designing the process
5. Selecting the facilitator
6. Forming the scenario team
7.Gathering available data, views, projections
8. Identifying and assessing the key decision
factors
9. Identifying the critical forces and drivers
10. Conducting focused reseasrch on key issue,
forces, drivers
11. Assessing the imporance and predictability
or uncertainty of forces and drivers
12. Identifying axes of uncertainty to serve as
logics and structure of scenarios
13. Selecting scenario logics to cover the
envelope of uncertainty
14. Writing the story lines for the scenarios
15. Rehearsing the future with scenarios
16. Getting to the decision recommendations
17. Identifying the signposts to monitor
18. Communicating the results to the
organisation

Table 27 Example four of scenario processes
Developed from Mietzner and Reger (2005, pp. 230-232).
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Von Reibnitz and Schwab, Cerutti and von Reibnitz (cited in Mietzner and Reger 2005, p.
231) use three scenarios: business as usual (a trend extrapolation), a best-case and a worstcase scenario. These are derived from a mixture of quantitative and qualitative inputs within
what appears to be a less tightly structured process, one which is more explorative or
descriptive in nature. Schriefer and Sales (2006) emphasise a systems approach and the
dynamic structure of change in their eight step process. This process creates a schema of the
context environment using a process of causal mapping to create what they term a 'Dynamic
Scenario Generator'. Their issues based method recommends a limited number of scenarios
which map out the area of uncertainty. It assumes moderate resources, open institutional
conditions and the acceptability of a structured method of development. Ralston and Wilson
(2006) provide a great level of detail of the steps in scenario building and planning. As with
many others, their process is interactive and consultative. There is a formalised process for
gaining information and a higher level of formal integration of the researched information into
the scenario which is dependent for a large part on a reference group which runs before and
during larger scenario workshops.
Participation is a common requirement in scenarios, with Schwartz himself claiming in 1996
that 'scenario making is intensely participatory, or it fails'. (Schwartz 1996, p. 248). The team
involvement in data collection, the time required to integrate information and the creation of
the scenarios has led to a potentially extended process for using scenarios.
Balanced against this opportunity cost– the price paid for the intense involvement of people in
the scenario process– is the increased opportunity for direct learning through that
involvement. Despite their role being contentious (Barber 2009), scenarios are still
comparatively popular (Mietzner and Reger 2005). Something about the process, perhaps the
learning aspects of scenarios or their narrative quality– coming together to tell stories about
the future– still strikes a chord with groups who make use of scenarios.
Another common feature of scenarios is the way information is managed and integrated
within the process. A highly interactive process also supports what can be called the
contextual approach where scenarios are emergent from the complex information brought to
the project. Workshop processes need to help participants work with and make sense of the
information going into the scenario process and arising from it– knowledge management
becomes important. Variants on workshop processes may use open source technology
(described below) or increasingly information technology to support the participants as they
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try to make sense of the data they have accumulated so they can generate, critique and apply
scenarios. This involves not only the way they summarise and label units of information (for
instance the concept of nodes and trees, as might be done in the coding of interview
transcriptions), but the way the relationships between bits of information are recorded. This
opens up a role for cognitive mapping (Huff 1990). It also suggests the potential use of other
processes that support mapping such as interactive qualitative analysis to establish the nature
of the relationships between entities (Northcutt and McCoy 2004) and the use of mapping
software such as Inspiration (Hefgot and Westhaver 1998-2001) to model and illustrate those
relationships.
Despite the detail contributed by various authors of scenario methods, there is little point in
running a scenario method that does not contribute to overall understanding of the area of
enquiry. The characteristics of successful futures research and the quality of scenarios in
particular has been addressed in impressive detail by List (2005, pp. 54-68). Among other
useful contributions, List provides evidence that flexibility in the delivery of the process is
also important (List, 2005 p. 67). One theme which arises time and time again within List’s
summary is the importance of narrative for effective scenarios. For example, List reports
Rhyne’s insistence (cited in List, 2005 pp. 58-59) on 'an unfolding tale, rather than an image.'
List makes a very interesting comment, based on the work of Davies et al. (cited in List 2005,
p. 64), that 'the possibility space from which scenarios are drawn is more interesting than the
scenarios themselves'. This idea of scenarios being narratives taken from a broad and
uncertain context is consistent with the recurring themes of fallible knowledge, humble
ignorance and uncertainty presented earlier in this thesis. Russo claims that 'Scenarios should
preserve uncertainty' (Russo, cited in Schoemaker 2002, p. 64). Scenarios as a method appear
to be attempting to strike a balance between maintaining a suitable degree of uncertainty and
providing enough certainty to support decisions. They use not only a narrative and holistic
approach but also an imaginative approach to model the complex world in which decisions
are made. The output of scenarios is, however, very much a product of the interactive process
of the people who are involved.

5.4 A facilitated and group approach
The narrative character of scenario methods lends itself to a face to face, interactive process,
often carried out with a facilitator. This must be structured to meet the requirements of the
methodology. In addition to such a group process, other aspects of the methodology may
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include environmental scanning, interviews, data analysis and systems mapping. Individual
methodologies provide a framework, sometimes very prescriptive, at other times more in the
form of guidelines, about how to carry out each element of the process including the elements
completed in groups.
The output from a facilitated group using scenario methodologies should logically be the
result of the interaction between the participants within the group, the facilitator/facilitators of
the group, and the structured scenario process that has been selected. The environment is an
additional factor to consider and is assumed to be under the control of the facilitator or set out
in the scenario process.
The significant body of literature on each of these elements– the interaction between people,
and between people and a process as these occur within a specified environment– cannot be
described here. However the background, development and structure of the scenario process
used in this case study has been described within this chapter. For scenarios, the group of
people involved is assembled with a particular overall purpose in mind and the process
designed to manage the capacities and limitations of the group to achieve that purpose.
Kreuger (1988, p. 17) reminds us: 'The group is neither good nor bad, but merely a reflection
of our human capabilities. The group magnifies our individual wisdom or short comings. Our
shortcomings are often the result of confusion about the purpose and process of the group'.
In the case of a scenario workshop such as the one conducted for this study, both creating and
maintaining a sense of purpose and shaping the dynamics of the group process are tasks for
the facilitator. The facilitator who takes these tasks seriously can build their knowledge using
resources covering the theory of group processes such as those provided by Rupert Brown
(2000) and Benedict Bunker (2006). Practically oriented texts focussing on the facilitator’s
practice with the group such as Hogan’s text (2003) promise a 'toolkit of techniques'. Another
source for skill development is attendance at workshops held through private for-profit
consultancy groups specialising in facilitation such the US based company Leadership
Strategies. Training in the facilitation of group processes may be sponsored through nonprofit organisations with an interest in achieving the outcomes that effective groups deliver. In
Australia, one such group has been the Society for Organisational Learning Australia
(SOLA), now part of a Special Interest Group of The Institute for Information Management,
Australia. The fact that facilitation and group processes are thought to be relevant to
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information and knowledge management, underscores the recognition of the potential value of
a group’s narrative to improve the understanding of issues.
Open Space Technology (OST) is an approach to group facilitation that is in current practice
in scenario planning. Developed in the 1980s by Harrison Owen (2008), OST is suited best to:
. . . situations where a diverse group of people must deal with complex and potentially
conflicting material in innovative and productive ways. It is particularly powerful when
nobody knows the answer, and the ongoing participation of a number of people is
required to deal with the questions. Conversely Open Space Technology will not work,
and therefore should not be used in any situation where the answer is already known…
Owen (2008, p. 15)
Owen seems therefore to be suggesting that where there is a significant degree of ignorance
about a complex issue, OST may have a role in improving what can be understood. An
underlying assumption is that based on the information coming out of the open space process,
the unknown can become known, there can be a shift from the understanding of individuals in
the group level, towards a practical understanding of the system in action.

5.5 A systems focus?
A link between systems theory and scenarios has been made by Chermack (2004).
Ergonomists also apply systems theory; a system is a model, a type of description of a
situation. A systems approach aims to account, at least in part, for environmental complexity a
concept which in ergonomics terms is called macroergonomics (Milito and Gontja, 1997). As
a scientific discipline, ergonomics is believed to have a developed system of technology
which can be applied in many contexts to deliver effective outcomes (Hendrick (2008). The
underlying assumption is that through the use of systems, the factors that are likely to affect
the future of an ergonomics issue can be anticipated (Moray, 2000). Similarly, scenarios can
be seen as both an outcome, that is a description of a complex situation, and as a process for
enquiry based on systems theory (Chermack 2004, p. 16). Many of the systems for developing
scenarios involve participants working in groups.
Marvin Weisbord, co-creator with Sandra Janoff of Future Search, an interactive planning
process (Weisbord and Janoff 2010), claims that large group processes put the 'whole system
in the room' as people with authority, information, resources, expertise and need. When we
convened such diverse groups, we effectively redefined a system’s boundaries' (Weisbord
2005, p. 7).
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In observations of large group interventions, Weisbord (2005, p. 7) saw participants as both
representing the system and remaking and understanding the system: 'They turn 'systems
thinking' into an experiential rather than a conceptual activity.' This is consistent with the
recurrent theme of action learning in this thesis, an action which makes the intangible system
'real'. Systems thinking may be given a more formal place in scenario projects. Schmidtt
Olabisi et al. (2010) used participatory systems dynamics modelling using causal links to
model systems, seeing this as complementary to scenario visioning. Causal diagrams have
also been used in proprietary scenario methodologies, for example Dynamic Scenario
Learning Methodology (Schriefer and Sales 2006), to help create the scenarios from the
identified trends and uncertainties.
While a systems focus may be clear in the execution of a scenario process, the theoretical
underpinnings may not. The details published on proprietary methodologies may be lean on
theory (Bell, cited in Walton 2008, p. 161; Schmidtt Olabisi et al. 2010) with the features of
systems– boundaries and causal loops, supra systems and autopoiesis, dynamics, feedback
and self-organising systems - rarely being resolved to a robust theoretical discussion. An
academic background in systemics has driven the practice of some of Australia’s leading
futurists, for example Richard Bawden of the Neville Freeman Agency. Bawden and
Freeman, like many others, have a proprietary scenario process (Bawden and Freeman 2008)
which has grown out of this deep understanding of systems theory. The assumption that other
practitioners can use these processes equally well without the solid grounding in systems
theory may be flawed. The following section briefly describes two scenario processes which
were initially attempted in this case study, both of which use a facilitated group process with a
focus on systems.

5.5.1 Two scenario processes using a systems approach
Two different workshop processes were explored during the early and middle phases of the
development of methodology for this case study. The first was Dynamic Scenario Learning
(Schreifer and Sales 2006) and the second was the scenario process described by Ralston and
Wilson (2006). Both challenge the researcher to complete a systems oriented process as a
means of developing the scenarios.
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5.5.1.1 Dynamic Scenario Learning Process
Dynamic Scenario Learning Process (DSLP) was presented at a pre-conference workshop at
the World Future Society Conference in Chicago, 2006 (Schreifer and Sales 2006). A
summary of the DSLP is set out in Table 31.
The DSLP uses a systems approach to scenario planning. First a Decision Issue is created in
the form of a question. The decision issue is then used to identify events (variables), the
underlying patterns (trends), and structure (causal connections), to develop a system which
can be used to model the future context of the issue to be examined. This system diagram is
called the Dynamic Scenario Generator or DSG. The potential effect of combinations of
significant changes in the most important and most uncertain drivers is tested in the DSG. The
goal is to generate a limited number of scenario worlds, for example three, which are
sufficiently unique in character to cover the 'envelope of uncertainty'. Scenario worlds are
then given names and participants work in groups to elaborate on a particular scenario world,
developing a series of images and stories that are consistent with the themes present for that
world. Participants then present their worlds to others in the group before carrying out a series
of role plays to enhance their understanding of potential issues from the perspective of
different stakeholders. Strategies for each scenario world are then developed and stress tested
to formulate an action plan that integrates the strategies most likely to be effective across all
the scenario worlds.

5.5.1.2 Ralston and Wilson’s Scenario-Planning
Ralston and Wilson’s approach (2006) describes an 18 step process which has been
reproduced in Table 32. Like Schriefer and Sales’ DSLP, the focus is on making a decision
that affects the future. The four major phases are outlining the creation of the scenario
planning project, the research and analysis for the environmental context, creating the
scenarios and then the final phase of moving towards a decision. Once support has been
gained for the project, a decision focus is chosen and written as a paragraph long statement.
The design of the overall process is agreed on and the scenario team– participants and a
facilitator– selected. Research provides a description of 100 or so key forces and drivers
defining the context of the decision focus and a summary of the thoughts of key stakeholders.
An open workshop is conducted to create an impact/uncertainty matrix based on ranking of all
the forces and drivers with 75% of the original forces and drivers eliminated. Only 25% of the
initially identified forces and drivers are included on this matrix, largely because of the
difficulty of a group of 10 to 15 participants working with a large number of variables. From a
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tabular summary of high, medium and low importance drivers, the two cells with high
impact/high uncertainty and high impact/low uncertainty are selected. From these cells, axis
logics are chosen to create a further matrix which provides the basic elements from which the
scenario story lines are developed. Detailed stories are then created for each scenario,
potentially by a single person. In a series of group activities, the scenarios are applied to
support decisions around the decision focus.
These two scenario methods use different approaches to deal with the large number of
variables and competing trends thought to define the complex future context in which a future
decision may be made. The DSLP first maps the operating environment, then traces the effect
of changes to selected variables through the system. Ralston and Wilson’s approach uses a
multi-stage group process to reduce the number of variables to those which can be defined on
two intersecting axes. The first method seeks to physically model a dynamic system, the
second to reduce the number of variables to a manageable number. Each method is attractive
in its own way because of the level of detail provided about how to apply that particular
scenario method and the use of a systems approach which is consistent with the focus on
systems in human factors and ergonomics practice. The following sections of Chapter 5
describe the use of scenarios based on this systems approach in a workshop designed to
explore emerging issues in office work in the context of a large public sector organisation.

5.6 Aims and objectives
As the third in the overall series of four case studies in this project, the aim of this case study
was to determine the possible implications for a single researcher of using a scenario
workshop as a way for exploring emerging issues in ergonomics. In earlier case studies, it was
emphasised that the focus was less on the content of the workshop than on the process and the
experience of that process from the researcher's perspective.
The specific objectives were to:
1. Gain experience in conducting a group process involving open space technology in the
form of a workshop.
2. Gain experience in the analysis and interpretation of data from the group process.
3. Gain initial insights into how scenarios can provide research material relevant to the
area of enquiry.
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4. To complete a basic assessment of the strengths and weaknesses, opportunities and
threats of the method of scenarios.
5. To identify specific characteristics of scenarios as a method that could be effective as
elements in a methodological framework for enquiring about emerging issues in
ergonomics.

5.7 Method
5.7.1 Case Study Design
5.7.1.1 Epistemology and theoretical perspective
The history of the design of this case study is consistent with the overall theme of a shift from
action research to action learning as has been evident in the conduct of the case studies and
the intent of the project overall. The theoretical and methodological basis of this case study
evolved over the course of the design process from the scenario planning approach initially
intended in phase one to an approach closer to scenario learning in phase two.
In a review of the epistemological and ontological positions of scenario planning, Walton
(2008) agrees that scenario planning is considered to fit the constructivist-interpretive
paradigm. He then argues further that 'in order to meet the criteria of being credible, a step
towards a positivist stance necessary for planning, scenarios must have utility, to be causally
efficacious' (Walton 2008, p. 157), a concept aligned with critical realism.
From an ontological perspective with reality seen as 'multilayered and multifaceted' (Walton
2008, p. 156) scenarios can be considered to be constructed realities. They are not real in the
sense of being true, but real in the sense of having agency, allowing interpretation and
supporting action.
This is the epistemological stance taken in phase one of this third case study, where the
methodological approach had an initial emphasis on scenario planning.
Shifting from a scenario planning to a scenario learning approach implies not only action but
reflection on action, thus Walton’s epistemological position of critical realism provides for at
least a double loop learning process where cycles of action and reflection, activity and insight
are blended. The design of this case study allowed for the shift from a purely pragmatic
approach to the second loop of reflection and learning in the case of the researcher but not to
reflection to any significant extent for the majority of participants. Extending the process to a
third loop - learning about learning– calls for a different research design for the scenario
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process, incorporating a valid and most likely a more intimate process beyond the design of
traditional scenario practice with its emphasis on planning and strategy.
Access to the public sector organisation was negotiated on the basis of the ability to be able to
contribute content on emerging issues in the ergonomics of office work. The opportunity to be
able to formally create a self-learning community through the use of scenarios, while
attractive, was not considered a viable nor reasonable approach given the focus of the overall
project on emerging issues. The inclusion of post-workshop interviews for seven participants
was, however, a step towards creating a deeper, more reflexive process designed to access the
interior views of the people who participated, views which were potentially affected in the
long term as a result of the workshop. Due to the requirement to place some limitations on
this project, it was not considered feasible to conduct a second series of follow up interviews
two to three years after the workshop, though clearly this would have provided further
material about the long term effects on futures thinking on participants and how this had
affected their work.
This thesis has argued that the ontological perspective is particularly relevant to futures work.
Bell asserts that 'present possibilities for the future are real' (Bell 2003, cited in Walton 2008,
p. 156). The different processes used to construct these 'present possibilities' in the form of
scenarios have different ontologies. For example, visionary scenarios– seeking some
attractive, ideal future– have an element of fantasy. Phase one of this third case study sought
alternative but plausible futures using a process that understood the operating environment to
be an open system. For the rather pragmatic purpose of developing the scenarios, such a
system can be considered 'real.' During phase two of this case study, the approach shifted
towards one which assumed that scenarios had to be sufficient or 'good enough' to support an
effective discussion in a workshop setting about emerging issues in ergonomics in the context
of a large public sector organisation.

5.7.1.2 Methodology and method
The methodology for this case study can be looked at from two perspectives, the first being
the selection and development of the scenario process, the second being the application of the
scenario process including data analysis.
From the perspective of the initial selection and development process, the original intent to
conduct scenarios went through at least three phases. The first assumed a process such as
DSLP would be appropriate (described in the initial proposal and research application to the
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target public sector organisation). The second assumed a process such as that described by
Ralston and Wilson (2005) would be appropriate (resolved by pilot study 1). The third tested
the application of open space technology to a customised scenario process (pilot study 2). The
development of the process therefore took on the form of action research.
With respect to the application of the scenario process, this case study references Baker,
Wuest and Stern’s (1992) concerns about method slurring between phenomenology and
grounded theory. Three features of this research design point to the use of phenomenology
over grounded theory due to:
1. The use of a purposive approach to sampling
2. The intent to use as a source of data, the 'lived experience' of the scenarios and current
work environment to establish a context for emerging issues and
3. The intent for meaning to be derived from the interactions between participants.
Several methods were combined to create the complete scenario process. Narrative and a
facilitated group process based on open space technology were key elements in the workshop
method. From a data processing and interpretation perspective, the method comprised content
analysis and theme identification using NVivo (QSR International 2008).

5.8 Procedure
To achieve the successful completion of the scenario workshop, there were three operational
goals. The first was to gain the agreement with a host public sector organisation to involve
staff in the workshop, the second was to develop and refine the specific scenario process to be
used in conjunction with the host organisation and the third was to run the workshop
according to the agreed format.

5.8.1 Gaining approval for sponsorship of a large public sector
organisation
A large public sector agency was approached for sponsorship of the study in October 2006.
The proposal requested support of the department to run a scenario workshop to meet part of
the requirements for the PhD project entitled:
'Ergonomics in 25 years’ time: Applying Futurist’ methodology to forecast equipment,
systems and work spaces issues in a government office work environment.'
The formal application included all the official project documentation including the ethics
approval, privacy principles, consent forms, conflict resolution, a letter providing evidence of
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the support of the chair of the supervisory panel, and two papers that had been authored by the
researcher that were relevant to the area of research.
The department was selected because it was perceived to have an outward focus and
significant customer interaction both face to face and using information technology. This
mode of interaction with the public was believed to be likely be reflected in the approach to
office work which the agency would expect of its staff. The researcher believed these modes
of interaction to be important areas of enquiry for emerging issues in the ergonomics of office
work in this context.
Following acceptance of the request in January 2007, negotiations commenced to achieve a
formal agreement between the University of Canberra and the sponsoring government
department. These negotiations continued over a period of 10 months. At the time of the
initial acceptance, a contact person was appointed for liaison for all matters relating to the day
to day running of the project. The requirements for governance were handled directly through
the nominated manager in the sub-committee responsible for research.

5.8.2 Development of the scenario process
While negotiations proceeded for the legal agreement, the method for the scenario workshop
was refined in conjunction with the immediate contact person within the host agency. The
original proposal was for a multi stage process. Two versions of this process were required to
achieve a workable method.

5.8.2.1 Initial use of proprietary scenario process with a systems focus
In the intervening months, the original plan to use Sales and Schreifer’s (2006) DSLP was
refined. This involved running a pilot workshop to test elements of the intended workshop process.
The initial requirement in the proposal had been for a half day workshop with a reference
group of 4-5 people to set up the scenarios. This was then to be followed by a two day
workshop with a group of up to 20 participants to finalise the scenarios to a level where the
scenarios could be used within the same workshop to inform strategy. The initial workshop
structure was based on one provided in training on the Dynamic Scenario Learning Process
(DSLP) presented at the World Future Society Conference in Chicago, 2006 (Sales and
Schreifer and 2006). The format for this scenario process has been summarised in Table 26
and described above in Section 5.3.1.
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As familiarity with the DLSP grew, it became evident that there had been insufficient detail
provided in the workshop and its summary documents to develop the DSG or dynamic
scenario generator. Another method was needed to support the causal mapping process. This
prompted the first of two pilot studies.

Pilot 1
The first pilot workshop applied the method of Interactive Qualitative Analysis (IQA)
(Northcutt and McCoy 2004). This process uses a focus group to define the relationship
between pairs of affinities. Northcutt and McCoy (2004 p.149) state the purpose of IQA is to
'draw a picture of the system that represents the perceptual terrain or mind map of a group
with respect to a phenomenon represented by the issue statement'. The resulting
interrelationship diagram is achieved by a process of theoretical coding which 'refers to
ascertaining the perceived cause-and-effect relationships (influences) among all the affinities
in a system' (Northcutt and McCoy 2004, p. 149).
A two hour pilot study was completed with a group of second year industrial design students
at the University of Canberra in April 2007. The workshop process followed the first four
steps of the DSLP, with the goal of creating a dynamic scenario generator.
The focus question presented to the students was 'What is the role of failure in design in a
rapidly changing world?' Students were asked to brainstorm variables– the affinities– that
related to the focus question. These affinities were then used for the IQA process. The group
then worked through the list of affinities, deciding as a group one of three alternatives:
'Affinity A influences Affinity B', 'Affinity B influences Affinity A' or 'there is no relationship
between Affinity A and Affinity B'. A calculation of all possible combinations of the affinities
was created on a spread-sheet. As predicted by Ralston and Wilson (2006), the total of 30
affinities was an unworkable total because establishing inputs for a systems map required
decisions on which of the three states was true for each of 435 affinity pairs. Reducing the
number of affinities to 15 was considered workable as this resulted in only 105 affinity pairs.
It was considered likely that 15 affinity pairs would be far too few to make a valid systems
map for the case study workshop. Discussions with Emeritus Professor Bill Green (personal
communication, 8 May 2007) determined that substituting another consultative process or
having the researcher complete the system diagram would not be acceptable alternatives. The
systems approach and by extension the Dynamic Learning Scenario Process was then
considered not viable.
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5.8.2.2 Consultative process to re-develop workshop format
As formal negotiations for a research contract proceeded, other scenarios methodologies were
considered for use in this case study. These included Ralston and Wilson’s (2006) scenario
methodology presented in Table 27 and section 5.5.1.2 above. The working assumption at this
stage was that a 2 ½ day process would still be feasible and that the only change would be to
the methodology.
The delay in approving the legal agreement brought the host agency closer and closer to peak
times of work. The liaison was also questioning whether or not it would be possible to recruit
personnel at short notice. In the end, an operational decision on the part of the host agency
was made to limit employee participation to a maximum of four hours per person.
This decision by the host agency demanded a total re-design of the workshop protocol to meet
the shorter time period. Advice was sought from four leading futurists, three practicing as
consultants (M. Barber, personal communication 13 November 2007; G. Saliba, personal
communication, 13 November 2007 & R. Bawden 16 November 2007) and one employed as
a lecturer in Futures Studies (P. Hayward, personal communication, 20 November 2007).
The advice obtained from Peter Hayward was to:
1. provide fully developed scenarios to the group instead of developing them through the
workshop
2. forward material before the workshop to ensure the participants had a relevant
introduction to the research area and basic material to prompt thinkings
3. focus group discussion on the experience of the scenarios and interpreting that
experience in the context of the research question.
Confirmation of the research agreement then allowed definitive plans for recruitment to the
workshop and workshop logistics to be made over the three week period remaining before the
latest feasible date in December 2007. It was considered important to run the workshop as
soon as possible, given that changes to operational demands may once again threaten its
viability. The scenarios were developed in the days before the workshop using material that
had been collected through case study one on environmental scanning and case study two on
expert interviews. The scenario logics were based around the concept of the location of work,
the timing and duration of work and the way work fitted in with other aspects of community
life. In the first of the scenario worlds, work was home-centric and scaleable (Homenet), in
the second work was mobile, constant and reliant on technology (Flow Tech) and in the third,
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it was localised in a security conscious community which focused on the retention of worker
expertise (Walled Village). A fourth scenario, Zone World was devised to represent businessas-usual.

Pilot 2
In order to establish the viability of the new workshop format, a final pilot study was
completed with a staff group from Australian National University. The purpose of this second
pilot was to gain further experience in open space technology, to establish effective
management of workshop material and to establish the protocols for the group processes.
The title of this workshop was 'What’s next in teaching and learning? Exploring the
influences.' The framing question was:
'How will ANU’s investment in both 'hard' and 'soft' infrastructure accommodate turbulence
in the learning environment over the next 10-15 years due to shifts in:
Intellectual property, work styles, technology, globalisation, demographics and workforce
demands.’
This two hour workshop was run on 20 November 2007 with ten employees of the Australian
National University. As a result of second pilot study, the researcher was able to fine tune the
draft programme and logistics for the final workshop. Arrangements were then finalised for
recruitment of staff from the host agency to attend the workshop.

5.8.3 Application of the scenario process
5.8.3.1 Sampling strategy
The sampling strategy limited participants to employees of the sponsoring public sector
government department. The departments selected for promotion of the workshop were
chosen from a list on the basis of the potential relevance of the workshop material for their
area of work. After developing a list of the target work areas, an email was sent to a central
administration worker in each area to circulate the request for volunteers. In the targeted
areas, staff completed work in information technology, human resources, occupational safety
and health, policy, general management and administration, operations, governance, change
management and communications.
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5.8.3.2 Ethics
Prior to participating in the workshop, all participants were emailed a copy of the project
information handout and pre workshop handout. On arrival they were given the remaining
project documents and asked to complete an informed consent form. Participants were made
aware of the intent to record the proceedings and no objections were given.

5.8.3.3 Participants
A total of 16 participants responded to the invitation and attended the workshop. Fifteen of
those participants provided demographic data. This data records 10 females and 5 males with
an additional attendant or participant whose details were not available. Participants included
the two officers who had filled the role of liaison person to the project during 2007 and also
the second project officer who took over in 2008.
Demographic details for participants are presented in Table 28. Participants reported a range
of roles including human resources, workplace health, project management, the development
of forms, emergency management, business analysis, network operations and community
integration. An even broader range of experience was listed including psychology, process
design, policy, security and change management.

5.8.4 Preparation, set up and conduct of the scenario workshop
Preparation for the workshop included obtaining and testing electronic recording equipment,
finding an appropriate venue, arranging catering, and ensuring that the conditions for ethics
approval would be met, in particular, the management of informed consent.
Other supporting equipment was obtained. This included display material and flip charts, a
data projector and handouts. A research assistant was hired to manage the recording process.
The assistant’s role was to ensure the continuity of recording over all segments of the
workshop. Recording was arranged for each table and a single recorder was placed at the front
of the room to catch general discussion and material presented to the whole group by the
researcher. The chair of the supervisory panel attended as an observer for the first half of the
workshop.
A brief summary of the workshop programme appears in Table 29. A copy of the preworkshop material and text of the invitation to participate appear in Appendix H.
The liaison with the host public sector agency confirmed that sufficient responses had been
received to proceed with the workshop, allowing final arrangements to be made.
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The venue was a flat floored style lecture room with a full width wall free for displays. Three
tables were set up for participants, and a small work area allocated to the research assistant.
All refreshments were provided in an adjacent area to allow quiet conversation during the
breaks. Each group was provided with a flipchart and handouts with a set of the scenario
worlds in A3 format.
The workshop was conducted on 11 December 2007 from 09:00 to 13:00. The workshop
commenced with a brief introduction to the overall project. Participants divided themselves
evenly between the three tables. The introduction was followed by a combination of a power
point presentation, facilitated group discussion and discussion at the three tables. Participants
were introduced to two simple futures oriented tools. The first was the metaphor of the
iceberg to prompt deeper questioning about what lies beneath seemingly simple ideas and
information. The second was the [I] NSPECT framework provided by Richard Bawden and
Neville Freeman (2007).
A full description of each scenario world appears with a print copy of the power point
presentation in Appendix H. The business as usual scenario Zone World was presented first
and discussed at all tables. Following this, the three other scenario worlds– Flow-tech,
Homenet and Walled Village– were discussed concurrently. The facilitator moved between
the tables, asking prompting questions and answering queries. There were some periods of
extended question and answers where the facilitator could have been perceived to be more
part of the group. This occurred where the participants appeared to be unclear about either the
question or the source material. Audio recordings were captured for the entire workshop
period including the breaks.
Participants were given two 20 minute breaks for refreshments. All individuals except two–
the researcher’s supervisor and one participant– stayed for the full duration of the workshop.
At the conclusion of the workshop, seven of the participants agreed to a one on one interview
with the researcher. The intent of the interview was to gain a more detailed view of the
participant’s personal experience as it related to the workshop and to gain some feedback on
the workshop. This provided material with which the researcher could achieve another layer
of analysis in the event that this became important to the completion of the case study. These
interviews are not reported further within this thesis. Commentary on the workshop process
which was sourced from these interviews is summarised in the workshop paper appearing in
Appendix H.
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Sex Role
F
F

F

F
F
F
F

F

Expertise

National OHS Advisor

OHS, OT, vocational / tertiary
Rehabilitation
Project Management,
Management, leadership,
Support Centre Trial
change, Organisational
performance
Project Manager, Community Innovation
Integration Branch
Health and Safety
Representative
Forms: Families and
Childcare Services
HR / OHS Coordinator
Public Servant

Occupational Therapy
Bachelor of
Management, MBA
Current student in
Diploma in Project
Management

Forms
Human Resources
Fraud, insurance and finance

F
M

Emergency Management
Team
Project officer, Workplace
Health
Business Analysis
Project Officer

M

Project Manager

M

Network operations

M

Project Officer

Telephony, communications,
National security, small unit
military tactics
Projects, Policy

M

Programme Management
Team Leader

IT systems design, Business
Process design, programming

F

Qualifications

Graduate Certificate in
Professional
Accounting; Diploma in
Government
Investigations; Diploma
of Government financial
Management; Diploma
of Financial Services
(General Insurance)

Policy delivery
Psychology, file reviews

Recruitment, team leading,
management, project
management
Process Design; service
delivery strategy

Bachelor of Psychology
(Honours Class 1)

BA Science,; Graduate
Diploma (Science),
Project Management
Diploma

Various in management
and project related
course, Health and
Safety representative
course

Table 28 Demographics data for participants attending the scenario workshop
Data on 15 out of the 16 participants was available.
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5.9 Treatment and analysis of data
Digital recordings from the workshop totalling 16 audio hours were transcribed by either the
researcher or a commercial transcription service. All documents were checked for accuracy by
the researcher by reading the transcription while listening to the audio file. Data sets for each
question put to the group were collated into single word processing files for analysis.
Qualitative analysis of the data was completed using NVivo software (QSR International
2008). Following initial coding for content in the texts relating to each scenario world, the
nature of the coding for the discussion of each of the scenario worlds was compared. The
discussion for each of the questions was also coded and compared. Mind maps and hand
coding on printed documents were used to establish five draft themes thought to summarise
the content. A final round of coding established four final themes. Quotations were selected to
represent each of the themes in a paper for presentation to the host agency. Transcriptions of
the seven post-workshop interviews were reviewed to provide simple feedback on the
perceptions of the participants about the workshop and their involvement in the workshop.
The liaison officer who had attended the workshop was asked for any comment prior to
forwarding the summary paper in its final form. Only two minor changes were required, both
requested to improve the clarity of conclusions made with regard to the material presented
due to knowledge held by the liaison person that was not represented in the workshop.

5.10 Results
The results of the scenario workshop were presented in a summary paper to the host agency in
September 2008. This paper is included in Appendix H.
Four themes emerged through the process of qualitative analysis. These themes relate to
participants’ expectations and concerns – expressed as needs – regarding the nature of their
conditions of work. The themes therefore provide a context for ergonomics issues in the
evolving workplace.
1. Need to understand work in the context of community life
2. Need for ownership over how, when and where work is done
3. Need for trust to allow new ways of working
4. Need to gain balance between capacity and demand.
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Approx.
time
(mins)
10
10
10
5
10
5
10
5
10
25

25
10
15
10
5

Element
Introduction to project and workshop
What happened over last decades to make today what it is?
What is ergonomics? Presentation and open discussion
Ergonomics is…? Discussion at tables
Ergonomics issues of the future? Discussion at tables
Present Zone World ‐ business at usual world
Zone World ‐ discussion at tables ‐ 'What is interesting, do you agree with,
do you disagree with?'
What stood out about Zone World?
Present Flow‐tech, Homenet and Walled Village
Present Flow‐tech, Homenet and Walled Village at tables ‐ 'What is
interesting, do you agree with, do you disagree with?' Each of the three
groups discuss one scenario world
Presentation from each group about 'interesting, agree with, disagree with'
with respect to the world they discussed
Group discussion about impact of their scenario world
Participants introduce self and job and strategies they see that relate to
their role and the issues they identified
What are the general ergonomics issues of future in context of these
scenario worlds? Facilitated group discussion
Close of session

Table 29 Summary of the scenario workshop programme
The accompanying paper provides an engaging collection of the quotations which point to
each theme. The following sections provide a brief synopsis of the themes for the purposes of
discussing how the results of the workshop contribute to an understanding of emerging issues
in the ergonomics of office work.

5.10.1 Understanding work in the context of community life
This theme revealed how important working alongside other people was to participants. The
first measure of a scenario world was about how well it provided for them to have meaningful
contact with colleagues. Concerns were about how technology helped or hindered that
relationship for individuals and for teams. There was, however, a measure of ambiguity in the
responses, relating in part to productivity:
Are we filtering out that social aspect? I think that’s really important in a workplace, to
separate the social from the actual workstation.
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Another comment was clearer in intent:
…it sounds like you work by yourself the whole way. I prefer to work with people.
Everything seems to be videoconferencing, phone conferencing. It doesn’t seem to have
any setup, like our current setup, you work with a group of however many people on
your team. It seems to be very individualised. That I’m not very keen on.

5.10.2 Ownership over how, when and where work is done
One of the dominant themes and certainly one relating to ergonomics related to flexibility in
the location, timing and style of work. Technology enabling high connectivity was perceived
as working non-stop, though there were counter arguments . . . 'if you’re always on, you
could be always on while you’re out in the park'. An additional comment goes further . . . 'on
the flip side, if you are one of the people that cope with it very well, I’m wondering if you
enjoy it if you’re permanently at work.'
How productivity was measured was another thread in the conversations. Regarding home
working: 'No one interrupts you. You’ve got a set project that you sit down and you’ve just
got to concentrate on that one.' There was great discussion on how productivity in an onagain-off- again work pattern could be monitored effectively and sensitively.
There was also a sense that 'there needs to be separation of places', referring to how diversity
in experience contributed to health and wellbeing. One insightful comment was: 'When you
work at home, mental demands have become one', referring to the dual mental and perhaps
emotional loads of home and work co-occurring.
A series of very interesting questions were raised by this theme. These related to employee
perceptions of the distributed workplace, equity in terms of productivity being greater (or
reduced) for off-site work, how activities moderately related to work were viewed and
managed (for example networking with a neighbour who works in the same office and
speaking about a common project). This final point raised the theme of trust in the context of
the workplace.

5.10.3 Need for trust to allow new ways of working
The theme of trust was truly an emergent one in terms of the data analysis. While the word
occurred on only a few occasions, many of the concerns voiced by the participants related to
their confidence in perceived needs– ones relating to the first two themes in particular– being
recognised and acted on by managers and supervisors. There was clear recognition that there
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were limits to what was practical from a governance and a financial perspective, but this was
expressed with a measure of hesitancy about whether measures that could be taken, would be
taken.
A second thread in the discussion was about both manager and worker having to contribute to
this trust equation, for example to enable effective and safe offsite work. This was seen as
related to whether it was the work or the worker that was being managed, with arguments put
forward that both were relevant. 'Everyone’s an individual and really does what they need to
do, does their input and moves onto the next thing . . . They’re managing more the work than
the person.' There was concern that in this type of situation it could go too far, with
unreasonable expectations and poor health outcomes.

5.10.4 Need for balance between capacity and demand
This theme appeared brought in the conversations around procurement, equity, physical and
mental loads and technology as both a benefit and a cost. While these threads seem quite
disparate, the overarching idea was that each thread represented the necessary weighting, for
example I work between under load and overload. For procurement, how far can an
organisation go to provide customised equipment for an ageing workforce? For equity, if
home based work increases work capacity, what happens to the demand placed on these more
productive workers? For technology, does it both contribute to and limit demand on workers
and what are the consequences of not having or maintaining the capacity for working with
high levels of technology in the workplace?
Some of the comments grouped under this theme were the most clearly related to ergonomics
occurring during the workshop. Examples include concerns regarding the increasing emphasis
on visual work for normally sighted people, and concerns over overuse problems affecting
those who were using voice-activated technology for work. Overall, technology was seen as a
mixed blessing or necessary evil.
The comment that summed up this theme the best came from an occupational health and
safety advisor:
There’s also the focus on fitting the person to the system. That may work for some
cases, but there needs to be flexibility in also making the systems fit the person and
deciding which case is one or the other more appropriate given that this one has
resources issues. Maybe there’d be one that would use less resources that would be
better for the employee and the organisation at the same time.
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5.10.5 Conclusions from the scenario workshop
The paper appearing in Appendix H presents a further interpretation of how the themes
arising from the scenario workshop might be used to inform strategies to mitigate emerging
ergonomics issues in the office workplace.
While this process was not included in the workshop due to time constraints, participants did
contribute ideas about how they might put in place strategies that were appropriate to their
role and might address emerging issues that they had identified. The worked example on
videoconferencing provided in the summary paper shows how planners might use the themes
to provide direction on a range of projects involving work design, procurement and
operations.
The themes can be used more generally to 'wind tunnel' ideas and strategies that are part of
initiatives that relate to longer planning horizons, for example the shift back towards a 'whole
of government' approach in procurement or staged retirement.
The paper also included comments about the costs and benefits of this scenario workshop
process. Participants were only able to have a brief introduction to the project and were reliant
on the researcher to deliver a process which fully equipped them to work with the scenarios.
A more valid process would have allowed participants to develop and not just critique
scenarios about potential workplaces of the future; however this more comprehensive scenario
project was not feasible for operational reasons. Another limitation was the opportunity cost
of having staff away from their roles for the duration of the workshop. The extent to which
the participants were privy to knowledge relevant to issues arising in the workshop cannot be
known, nor can the impact of the researcher being the sole analyst of workshop data.
The paper concludes that the personal perspectives captured in the workshop offer a profound
and valuable insight into the personal experiences of participants that may have been missed
by other approaches. For the purposes of this thesis, however, the evaluation of this case study
needs to account for the researcher’s perspective on the conduct of the study and its results.

5.11 Researcher reflection on the process of scenarios
At the completion of the scenario workshop, the researcher completed an evaluation
comprising of two processes, a SWOT analysis and a reflexive evaluation of the scenario case
study.
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The SWOT analysis was based on the process described by Chermack and Kasshann (2007)
and the results shown in Table 30. The reflexive evaluation involved the researcher dictating
answers to a series of questions taken from Cheuk and Derwin (1999) and Dervin (2003a).
The questions are designed to prompt reflection on a sensemaking situation.
There were two aims of the reflexive process. The first was to draw out any of the distinctive
characteristics of the process of organising and running the scenario workshop and the results
of the workshop. The second was to highlight how these might inform a methodological
framework for exploring emerging issues in ergonomics from the perspective of a researcher
not trained in futures methodology.
While other formats for this evaluation of the process were possible, this format allowed
firstly, a simple comparison of all four case studies and also provided an opportunity to take a
more personal perspective on the experience of the process. The transcript of the reflexive
process (see Appendix F) tells a deeper story of the development of the case study with the
impact on the researcher shown by quotes supporting comments grouped under three
headings– issues relating to logistics and resources, issues relating to form and content and
issues relating to the academic requirements of the case study. Commentary under each of
these three headings aims to provide a link between the exterior and interior perspectives on
the process and results of this case study.
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Strengths
Creates a learning environment where
relatively safe to express opinion;
imaginative element in creation of stories
around scenarios appealing; promotes
potentially new focus on future in
individuals not otherwise having this
opportunity; multisensory experience; use
of narrative consistent with recent interest
in use of stories in knowledge management
and change management; group
experience that can be shared afterwards;
scenarios can be used at a later time;
elements of the scenario for example
scenario world name and images, become
ways to explain a complex idea to others;
flexible process allowing new direction to
be taken within workshop if facilitator
takes the skills and if participants willing to
stay engaged; can mix people of all levels
within an organisation; participants have
immediate access to material as it exists at
end of the event

Weaknesses
Process requires facilitator who influences
the process, discussion, analysis, conclusion
and potentially the final documentation;
requires digital recording and transcription
for deep analysis; long process of two to
three days with pre‐workshop research gives
best results, however support for longer
process may be hard to achieve; practical
limits to nature of material provided by
individuals in workshop; harder to manage
privacy of individuals in group setting; cost
for venue and hospitality; difficult to get
sufficient data on individuals eg world view
and to relate this to their responses within
group process ; may avoid sensitive issues
and if these are raised, there may be
limitations to how they are recorded and
handled in workshop summaries; hard to get
participants thinking critically about
assumptions and about the future; not really
repeatable; finite number of people in the
room limits the views that can be
represented; use of workshop materials eg

Opportunities
Use of assistive technoology such as Zing
Technologies meeting software
(www.anyzing.com) or other technology
assisted collaborative methods for face to
face or virtual meetings; combination with
other futures methods in extended
process; potential for voice to text for
multiple speakers may become realistic
means of following workshop discussion
for later analysis; multimedia capture of
workshop experience to share with others

Threats
Epistemological and ontological basis of
scenarios, validity as method, comparative
value with respect to other methods are all
being questioned; pace of change makes
longer process more difficult to execute so
more scaleable processes appear more
attractive

Table 30 SWOT analysis of scenario process

5.11.1 Issues relating to resources and logistics
Much of the work of conducting a case study such as the one reported in Chapter 5 relates to
obtaining the support for resources required to complete it. This can be thought of simply as
whether or not there are sufficient or insufficient resources available. On deeper enquiry it
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seems likely that issues at the resourcing and logistics level depend on how determined all the
involved parties are to ensure an effective process and see it through to its conclusion.
This case study has not been structured in a way that allows a deeper enquiry into the factors
influencing the level of support for the case study from entities involved other than the
researcher. The completion of this case study in what can only be described as adverse
circumstances in fact provides evidence that the support provided was at least adequate to the
demands. If a cost-benefit equation drives the decision to participate, many of the factors
which contribute to that decision and consequently determine the degree of support can only
be surmised.
It is not reasonable to conclude that insufficient resources were made available; however it is
tempting to use a tool such as causal layered analysis to uncover some of the deeper reasons
why it is so difficult to gain a higher level of resources over an extended time frame for
futures oriented research.
Using the CLA as a simple tool to probe further, both the litany (staff available for limited
time only) and the social causes’ levels (operational demands, staff shortages, lack of interest
in the area of research) can be guessed at. Understanding how individual managers, work
areas and whole agencies come to support or not support a project– achieving the 'buy in' that
Ralston and Wilson (2006) insist is so important for success when using scenarios– is beyond
the scope of this research. The experience with this case study has been that when resources
and support may be compromised, it is individuals who win the resources required, for
example the liaison person at the sponsoring agency who ensured against all odds that
sufficient participants were available, and not the concept of the project itself. There was
certainly no evidence of lack of enthusiasm on the part of the participants, seven of whom
willingly gave up additional time to be interviewed. Champions of such research may put in
the extra effort for reasons which are unlikely to be disclosed. For example one workshop
participant recalled in the interview that as a child, she had an essay published about the way
work might be done in the future. The degree to which such stories influence behaviour and
support for the research may not be uncovered in a traditional scenario process.
The most significant influence that the level of support had on this case study came from the
willingness of managers and employees to invest time participating in a scenario process.
When this was potentially compromised, it was for genuine operational reasons. The decision
in this project to run a four hour process in comparison to a two and a half day process was a
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significant limiting factor for the type of scenario process which was feasible. It is often
beyond the control of the agency to overcome all the barriers in the way of running the 'ideal'
scenario process.
It is also an assumption that releasing staff for a longer time would result in a better outcome
for the scenario process for this case study. The choice to run a relatively short duration and
small group process provided both the opportunity to do an in depth analysis of content (due
in no small part to a reduction in the number of hours of audio material to analyse) and
allowed for easier handling of research material at the workshop, a more intimate process and
simplified recruiting. Negative outcomes were mainly that smaller numbers reduced the
breadth of opinion available at the workshop, that all the research material produced before
and after the workshop was provided solely by the researcher and most importantly, fewer
hours of staff involvement meant that a more interactive process over a longer time period
was not feasible.
The lesson learned from the logistics and resourcing aspects of this evaluation is that field
research provides very real challenges which must be allowed for in the research design. A
sound research design should gain sufficient sponsorship to guarantee success, however the
need to capture and hold the attention of potential ‘champions’ for the project should never be
underestimated. The practical learning outcomes for running a scenario process are that
firstly, expecting a long term partnership in a research project may be beyond reasonable
expectations for a variety of reasons and secondly, that flexibility in the research design and
application may be essential to ensure completion of the study.

5.11.2 Issues relating to the form and content of information
A review of the summary paper appearing in Appendix H makes it clear that fascinating
insights can be obtained from a scenario process and that these can provide a very valuable
context for decisions relating to emerging issues in areas such as ergonomics within an
organisation.
Despite all the difficulties in arranging a scenario process in an existing workplace and in
particular a large public sector organisation, the research material coming from the process
was authentic and it was unique. The knowledge arising from the workshop was created by
employees of the organisation who had tacit information about organisational life and
operations that is likely to have subtly affected the opinions they expressed in the workshop.
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It may be difficult to obtain this informal type of knowledge through formal knowledge
management processes.
A second finding relates to the potential for the scenario process to be characterised as either
action learning or action research. The opinions given in the post workshop interviews
(having a participant focus) and the reflexive process (having a researcher focus) suggest that
learning occurred. One participant confirmed this as he said in the post workshop interview
that he had been 'expecting less of the learning side for us and more related to input'. The
results of the detailed analysis of the workshop transcriptions also provides evidence that the
project had a greater focus on action research, producing valid, qualitative data that not only
contributed to a greater understanding of emerging issues in the ergonomics of office work,
but which also indicated further areas of enquiry. The truth is probably somewhere inbetween, with the learning only partly supported by the process, and the research aspect only
made feasible by the intense effort of the researcher whose work it was to create meaning
from a large and eclectic volume of opinion on the scenarios and their implications.
The scenario process delivered both a rich experience for participants and specific content
relating to the research question, both in an unresolved form. The concept consistent with
both the experience and the content is narrative.
Many of the concepts provided in the workshop summary are most easily understood in the
form of direct quotes and stories. The post workshop interviews and even the scenarios
themselves can be thought of as narrative.
Time constraints meant that the scenarios were created by the researcher on the basis of the
researcher’s experience of material collected in case studies one and two (reported in Chapters
2 and 3 respectively). They were designed to combine different characteristics of a possible
future office work environment in a way that would be somewhat controversial yet familiar.
Participants responded in kind with a wealth of stories from the present and past which they
related to the scenarios of the future. The combination of scenarios and participant stories
conveyed many subtle and complex ideas between individuals, within the group and between
the group and the researcher. These ideas would have been difficult to convey in any other
way given the short time frame allowed for the workshop. The same quotes proved invaluable
in communicating the ideas in the workshop to readers of the summary paper.
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The descriptions of the scenarios and images were designed to be as engaging as possible in
the short time available. Given a longer lead time, these scenarios had the potential to be
richer still in detail, painting a truly compelling picture of future worlds in which office work
might be done. The quality and quantity of the material received in return was both a sign of
the success of the process but also the source of a significant challenge to the research
process. To get the most out of the scenario material, a secondary analysis required
transcription of all the dialogue. This was time intensive and could only be completed several
weeks after the workshop. Other alternatives were not feasible given the inability of the
organisation to guarantee support for an extended workshop process, an 'in workshop'
integration or an ongoing commitment from the organisation for a small reference group.
Another source of both value and challenge was that the complexity, scope and subtlety of the
ideas expressed. This characteristic of the research material seemed to be worthy of detailed
and nuanced analysis to provide maximum value for the host organisation for the contribution
made. It was unlikely that this type of analysis could be done through a small team or even by
a volunteer from the organisation due to the requirement to learn how to use the analysis
software and then to integrate the conclusions of several researchers. The use of dialogue,
however challenging this was to interpret during the actual workshop, still left the option to
use the transcriptions to achieve a secondary analysis of the participants 'lived experience' of
the scenarios.
The participatory approach of the workshop created the opportunity for participants to
elaborate on, criticise and challenge aspects of the scenarios, though this may not have been
achieved to the fullest extent possible due to the brevity of the workshop. It also proved
difficult to get participants to question their assumptions about the future, or to speak as freely
as possible, even though opinions were known to be given anonymously. It was also
challenging to get participants to talk in any depth about emerging ergonomics issues in a
particular area, though the discussion provided a useful context from which others could gain
an understanding of emerging issues for the area of ergonomics in office work.

5.11.3 Issues relating to academic standards
Earlier in this thesis, a call was made for authenticity as a measure of validity. The successful
completion of this case study provided solid evidence of the ability of a non-futurist to be able
to carry out, within a real work environment, a formal process using futures methodology and
to report this in a professional manner back to the sponsoring organisation. This effort was in
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every way 'authentic' and the experience and opinion of the researcher in applying the highest
standards of academic work to the project should therefore carry some weight.
A simple and practical concern was the sheer difficulty in running a formal, structured process
when the operating conditions for the study created a high degree of uncertainty about what
would ultimately be feasible. Two formal scenario processes were prepared, pilot studies
completed and appropriate skills developed to carry out the processes, yet in the end it was a
'bespoke' process which was carried out for very many practical reasons. Revisiting List’s
work on the evaluation of futures methods where he considers the characteristics that are a
mark of quality (List 2005, pp. 57-75), the process of this case study and the paper
summarising its results provide evidence of this work meeting a significant number of the 234
criteria put forward.
The most significant issue from an academic perspective was how to resolve for this thesis
and for the development of the methodological framework the tension between two
competing demands:
1. The intent for the research material to be developed and interpreted by participants and
not the researcher to the greatest extent possible and
2. The requirement to deliver for the development of the thesis not just an experience for
the researcher and participants but a significant contribution to the knowledge of
emerging issues in the ergonomics of office work.
The shorter time frame resulted in the researcher being much more involved than was
originally intended. This involvement was in two phases, before the workshop and after the
workshop. Before the workshop, the researcher was involved in the collection of material
from which the scenarios were developed, the creation of the scenario worlds and the titles of
those worlds and the selection of images to represent the scenario worlds. After the workshop,
the researcher was the sole person involved in the interpretation of workshop material and the
sole author of the report.
While it was always known that the researcher would be involved as the facilitator of the
workshop, the original design involved participants in all of the work required to develop the
scenarios. More importantly, the intended research design had a much higher degree of
involvement of participants in refining the workshop material to determine emerging issues
for the ergonomics of office work within the actual workshop.
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The use of NVivo (QSR International 2008) provided a valid and potentially reproducible
way of analysing the workshop material as it allowed the researcher to find patterns of
meaning in the workshop transcripts. There appeared to be no way, however, to avoid
researcher bias in the interpretation of the workshop material and the representation of that
material in the summary paper and no way to assess the nature and degree of bias involved.
The use of abstract themes such as trust and balancing capacity and demand was the work of
the researcher. These themes were not expressed in any concrete way in the raw transcripts of
workshop material yet they appear to function well as summaries of the workshop content.
The extensive use of quotations in the summary served to maintain a strong link between the
summary themes and the actual quotations and stories, however unique aspects of the stories
may have been be lost through the use of this type of abstraction. It was certainly humbling to
hear personal perspectives which a professional may not usually be privy to, yet it was
worrying to know that interpreting this information imposes meaning that may not have been
intended, a situation made worse by taking the material out of context.
The only recourse here is to admit that bias exists and that the same research material would
be interpreted differently by any single researcher or team of researchers. Since the aim is to
share information outside of the workshop process, a summary process, however flawed, is
vital and this issue is not one that can be brushed aside – it constitutes a serious flaw if the
intent is to use this process over and over as a way of building knowledge of the emerging
issues in the ergonomics of office work.

5.11.4 Researcher experiences and their effect on using scenarios
Much of the content of the reflexive document (Appendix F) centred on the researcher’s
experience of negotiating approval for the research to proceed within the host department.
These comments are relevant in that they indicate the difficulty of doing research in a real life
environment. A second set of experiences relate to setting up the workshop protocol. There
was a high level of support for the scenario process from experts, print resources, and
training, yet despite all of these resources, it was still difficult to diligently apply the scenario
process that had been initially chosen. The adapted process ran very well, so the lesson
learned was that flexibility in delivery was required, but at a more personal level, it was be
difficult to understand how a process which had been researched so thoroughly – the DSLP ‒
could be so difficult to apply in the real world. This highlighted the need to have a high level
of flexibility in delivery for research to be carried out in the field.
180

The following section draws some conclusions about the elements of the scenarios that would
be most effective in creating a methodological framework for looking at emerging issues in
office work.

5.12 Implications of using scenarios
The intensity of effort invested to complete this case study for the project is a direct measure
of its importance to the thesis and the development of the methodological framework.
This third case study was pivotal because it had all the characteristics that could be expected
in the thorough application of a valid process. This included formal training in scenarios
methods, two pilot studies, support and advice from highly qualified futures practitioners and
academics, advice from a professional facilitator, a formal agreement for the sponsorship of a
large public sector agency, a real life context in a public sector agency with volunteers who
had been advised of the process, technical support and full transcription of the entire
proceedings, follow up interviews with almost 50% of attendees and a detailed qualitative
analysis of the full text assisted by software.
The evaluation criteria for futures studies compiled by List (2005) may be applied as a
measure of the quality of the application of this method and the outcomes of this case study.
This has not been carried out for two reasons. Firstly, the quality criteria is deemed to have
been met with regards to application as far as was feasible within the study context (see the
paragraph above). Secondly, List’s criteria relate to the more general outcomes of scenarios
and not those specific to this study. The third objective of this study listed in section 5.6
warrants further discussion.
The third objective asks how scenarios have delivered relevant content on emerging issues in
office ergonomics. The results of this case study suggest that scenarios use context as a
mechanism through which emerging issues can become evident to participants. The
specificity of the context, for example for a particular type of work or demographic group,
was not explored in any detail in this case study, though with an extended workshop process
the focus could be shifted to account for the perspectives within the broader context. Another
issue to consider is the extent to which participants were able to project themselves forward
into a specific, distant time frame, in this study up to 25 years in the future. The extent to
which this projection represented a single time horizon could not be assessed in any practical
way. The participant’s opinion was simply taken to be authentic and therefore valid; that is
the opinion met the conditions set for validity in chapter one. The results of the workshop– in
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particular the apparent clarity around the four themes that were presented in the summary
paper– give a good level of evidence that a useful context can be achieved with even a brief
scenario process. The most important point to remember here is that the summary which
delivered this context in a tangible form for sharing outside the workshop was solely the work
of the researcher.
The fourth objective seeks a basic assessment of the strengths, weaknesses, opportunities and
threats of the method of scenarios as they apply to this project. These have been discussed in
detail above, with several suggestions being put forward for improving the process. Based on
the summary paper, it would be fair to say that the results were unique, authentic, interesting,
and even compelling; however despite the greatest level of diligence, the results can be also
seen as context specific (relating to a particular agency), open to researcher bias and not
reproducible.
It is interesting that List (2005), in the midst of developing his summary of evaluation criteria
for futures methods, makes the point that:
Perhaps the quality of any process may not be relevant to its success. It might be, for
example, that any process in which a group of staff of an organization met for several
days to discuss the organization's future would be about equally successful, regardless
of how much thought had been devoted to designing the process.
List (2005, p. 66)
The fifth objective asks how the process has contributed to the evolving methodological
framework coming from this thesis.
The real question here is why scenarios have persisted as a futures tool when clearly the
practice of running scenarios has flaws.
The creative, imaginative element of scenarios would appear to be part of the reason for their
success. The results of this workshop suggest that scenarios, through their use of engaging
narrative, open up perspective, model complexity and ultimately create meaning using social
processes. Mietzner and Reger (2005, p. 221) acknowledge the popularity of scenarios, but
also state that what 'scenarios are (italics added) is unclear'. They continue:
The purpose of a scenario is at a meta level, since the scenario usually does not speak
for itself in terms of its purpose . . . In practice, scenarios resemble a set of stories built
around carefully constructed plots. Such stories can express multiple perspectives on
complex events, with the scenarios themselves giving meaning to these events.
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Roubelat (Roubelat 2000, cited in Mietzner and Reger 2005, p. 223) offers another insight on
how scenarios function: 'In theory, scenarios are a synthesis of different paths (events and
actors’ strategies) that lead to possible futures. In practice, scenarios often merely describe
particular sets of events or variables'.
The suggestion here is that scenarios work firstly by modelling complexity in an engaging
way and secondly by focussing on creative and imaginative conversations, thereby making a
new narrative through the dialogue occurring within the workshop. Consistent with the idea of
action learning, it is this second narrative that is valuable. The two challenges are firstly to
help participants see the patterns in the stories to create an overarching narrative and
secondly, to share and build on that new narrative with others who were not part of the
original process.
The scenario process in this case study provided a rich and shared experience of different
dimensions of working with the future. The transcripts give concrete evidence of the quality
of the discussion, showing that participants were able to think imaginatively about the future
of their work, debate the issues and give relevant and insightful comments. However this
process cannot extend into the future in any sustainable way to provide an ongoing source of
information about emerging issues, in this case in the domain of human factors and
ergonomics. The fourth and final case study investigates how narrative and patterns in the
narrative can be used to explore emerging issues in the ergonomics of office work.
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Chapter 6 Naturalistic Sensemaking: Making
sense for action
6.1 Introduction
Jacob Bronowski claimed that 'The hand is the cutting edge of the mind' (1975, p. 116). The
imagined future being very much only 'in the mind's eye', it is fitting that the 'hand's action' in
the form of action research should be an emerging research dimension within futures studies
(Inayatullah 2004a, p. 5).
This project is not only based on learning through a series of four case studies, each of which
uses an action research approach, but also defines that action as focussing on reducing
ignorance about emerging issues in ergonomics. The intent is that what has been learned
about emerging issues can then be applied to the practice of ergonomics to improve future
outcomes. This fourth and final case study builds on what has already been learned in this
project about ways to reduce ignorance on the future issues
for the ergonomics of office work.
Chapter 2 looked at environmental scanning and concluded
that multiple epistemologies and a broad scope were

It is important that students
bring a certain ragamuffin,
barefoot irreverence to
their studies; they are not
here to worship what is
known, but to question it.

important for validity and that it is sufficient to 'know
fallibly'. Valuing ignorance in this way allows the

Jacob Bronowski

researcher to set a wider context and be open to a broader
range of ideas. The researcher can then re-cast the 'risk' associated with not knowing as a
positive risk, a 'voluntary venture' (Ingles 1991, p. 66) instead of accepting the negative
connotation of risk which triggers a drive for certainty by narrowing the scope, using
reduction and valuing simplification. This chapter will reveal the role of complexity, patterns
and emergence as important features for a methodological framework that allows the scope of
such a project to be broad and still feasible. Chapter 2 also introduced the idea of using
personal sources– conversations with others– as narrative about the future. It emphasised the
value of moving between conversations and always seeking new conversations in the quest
for learning, showing that maintaining momentum towards the research goal was important.
Chapter 3 considered expert interviews and reinforced the importance of conversations–
narrative– in the creation of knowledge through social interaction. As was true for the case
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study on environmental scanning, expert interviews produced interesting insights but were
seen as unsustainable for a broad scoped project with limited resources. Even with a relatively
small number of interviews, it was difficult to see patterns in the narrative and difficult to
avoid bias in both the conduct of the interviews and the interpretation of them.
Chapter 4 introduced futures studies, tracing its activity from the making and unmaking of
patterns and perspective on the past and present, to the creation of narratives that allow
sufficient meaning to emerge for current action to shape the future. The massive number of
approaches available for looking at the future leads to a conclusion that in choosing any single
method, an ergonomics researcher is potentially limiting a project's perspective at an
ontological and/or epistemological level.
Chapter 5 tested scenarios and a focus group process and concluded that while there were
important outcomes for learning and useful insights to be gained at an organisational level, the
approach was limited to a 'snapshot' view determined by what the researcher was looking for
and was time intensive, even for a relatively short workshop. These practical limitations
meant that scenarios were seen to focus, at least in this case study, on a single person's
interpretation, that of the researcher, rather than on the deep understanding and synthesis of
the views of participants and external stakeholders. While other approaches to scenarios exist,
the conclusion was that the scenario approach would not suit an ongoing enquiry into
emerging issues in the ergonomics of office work.
Chapter 6 tests naturalistic sensemaking, presenting this in the context of a multi-ontology
model, the Cynefin Framework (Snowden 2010b, 2010d). Using complex adaptive systems
theory is identified as a valid and more sustainable way to sense emerging issues in the
ergonomics of office work. Chapter 6 first revisits the concepts of action research, context,
patterns and meaning to introduce the ontological approach that this final phase of the project
has taken. A description of complexity theory introduces the methodology, naturalistic
sensemaking, and a specific method, the use of the software SenseMakerTM. These are
proposed as feasible ways to gain a valid understanding of important aspects of a complex
system but also as means of defining what action can be taken and ways to assess the
outcomes of that action.

6.2 Shaping the future: Making sense through action
Futures studies uses patterns– the making and unmaking of patterns and relies on the making
and unmaking of perspectives to see those patterns. The purpose is to be able to support
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decisions which affect the future. The initial three case studies support the conclusion that we
cannot see enough of the present to be able to choose how to act perfectly, as is suggested in
the following quotation:
Life is the art of drawing sufficient conclusions from insufficient premises.
Samuel Butler
Snowden suggests that the timing of research (seeing enough) and intervention (the action)
can be reordered (Kurtz & Snowden 2006, p. 3) and potentially even seen as co-occurring. In
this way, the links between action and changes in the patterns in data as a result of those
actions should be more obvious.
Action therefore has at least two purposes– creating the present and creating a new
understanding of the present. A sensemaking approach is about making sense for action, and
can be thought of as making sense through action. It should support actions that test
understanding in small and scaleable ways where failure is comparatively safe, what Snowden
calls 'safe fail'. It should allow the effect of those actions to be seen in the patterns in the data.
This is naturalistic sensemaking as presented by Kurtz & Snowden (2006) but it is also an
action research approach. The importance of context and perspective are now considered as a
case is built for using naturalistic sensemaking in this project.

6.3 The importance of context and perspective
Context and meaning are related. The colour red can simply be a colour until the context
argument is given (where it may mean anger) or China (where it may mean luck). Context
constrains the types of patterns that can form or be recognised. It also influences expectations
around those patterns– perspective. Context, perspective and meaning are therefore all related.
In a broad scope research project, the process of creating meaning must be done in a way that
either minimises bias due to a particular perspective or uses lots of perspectives to ensure
multiple biases are allowed for.
The importance of keeping a broad scope – a broad context – has been discussed earlier in this
thesis. This project has tested different ways of using perspective, firstly in a single person
and then a two person process, but the effectiveness was limited in each case by either the
researcher, the process or both. In Chapter 4, future studies suggested that a futures process–
scenarios might overcome this problem. Once more, there were practical limits to how well
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this process could be applied and epistemological and ontological limits to perspective that
affected the end result.
Other alternatives were investigated and considered for this fourth case study. Snowden's
challenge to accept a 'sufficiency of the present' (Kurtz and Snowden 2006, p. 2) was accepted
and the implications of Snowden's Cynefin Framework, Inayatullah's CLA and Slaughter's
Integral Framework reviewed. The aim was to explore possibilities for a research method that
would not only be valid but sustainable over longer periods. From earlier stages of this
project, the value of conversation and narrative and the idea of knowledge being a social
construct (and therefore reliant in part on social interaction) were also noted. Application of
Slaughter's Integral Framework was judged to require more extensive training than was
feasible for this project. Inayatullah's CLA was considered and applied successfully with a
group of human factors professionals (Elford 2005). CLA was not selected for the fourth case
study due to the interest in sourcing a method which had following qualities:
1. the potential to continue without reliance on facilitators or a researcher
2. over an extended time frame
3. involving limited specialist training
4. allowing for a large number of participants, potentially in an online interaction
5. in a way that could be made accessible in real-time to many stakeholders for cycles of
interpretation and action, consistent with the principles of action research
6. in a form that was potentially open to quantitative as well as qualitative analysis
Action research is seen to be of increasing importance for futures studies (Inayatullah 2004a).
This thesis now considers the argument for the use of multiple ontologies, using the Cynefin
Framework, and takes up a sensemaking approach as another example of action research to
explore emerging issues in ergonomics in the office environment. Chapter 6 applies
naturalistic sensemaking in the fourth and final case study.

6.4 Multiple ontologies and the role of complexity
'One shouldn't complicate things for the pleasure of complicating, but one should also
never simplify or pretend to be sure of simplicity where there is none. If things were
simple, word would have gotten around. '
Derrida (cited in Tredinnick 2006, p. 233)
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That word has not yet 'gotten around' suggests that dichotomies such as simple and
complicated, simple and complex, chaos and order fail to capture the essential nature of
'wicked problems' (Churchman 1967) in a way that not only helps understanding, but also
supports action. This brings the concept of the 'nature of things' (ontology) into a discussion
which so far has been dominated by different 'ways of knowing' (epistemology).
Geyer and Riyani (2010, p. 45) talk about the natural progression towards increased
complexity over time. Complexity should therefore be an important theme in futures studies
as future studies considers the future as part of a time continuum. Increasing complexity is
also reported in other domains such as knowledge management, information sciences and
increasingly in ergonomics (Walker et al. 2010). In his text on digital information, Tredinnick
(2006, pp. 254-256) looks at how complexity theory relates to understanding social and
cultural phenomena, and places the information seeker as poised between two situations, both
of which he describes as arguments against complexity. In the first instance, information is
held to be so complex that advancing understanding is thought unattainable. In the second, the
situation has been reduced to the point where there are unrealistic expectations that a rational,
scientific approach can be effectively applied with the result that the situation makes no sense.
Taking an ignorance based approach opens up to many more ways of knowing, multiple
epistemologies and potentially the extreme of Tredinnick's first situation, chaos or disorder.
An alternative knowledge focussed approach might seek to extend and, in the end, over
simplify what can be known– the extreme of Tredinnick's second situation.
Geyer and Riyani (2010, p. 43) remind us of the second law of thermodynamics which
'dictates that things, left to their own devices, must move towards disorder and decay. Put
simply, the second law is based on an unshakeable principle that disorder is a more probable
state than order'. Snowden appears to seek what might be thought of as Tredinnick's middle
ground. With the aim of providing a 'new simplicity in decision making', Snowden (2005)
calls for a multi-ontology approach. He ignores disorder, and suggests that four ontologies in
human systems, two types of un-order (chaos and complexity) and two types of order (the
complicated and the simple), can be used to support the processes of sense making and action.
The approach taken in this study has been to accept that the context for emerging issues in
ergonomics is not disorder nor complete order (the simply and perfectly ergonomic world!),
but represented by combinations of Snowden's broad types of ontology un-order and order in
addition to using multiple epistemologies as has been recommended earlier in this thesis.
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This chapter therefore considers complexity and situates this with regard to central concepts
for this project– futures studies, ergonomics and interdisciplinary studies and macrocognition.
It then presents a more detailed account of the qualities of complex systems and introduces a
sensemaking and then narrative response to complexity. A conceptual framework – the
Cynefin framework – is then put forward as a way of supporting multiple ontologies. Chapter
6 then presents the case for the use of naturalistic sensemaking as the final case study in this
project in the light of the results achieved in the three previous approaches: search and scan,
ask an expert and scenarios. The method and results for this study including proprietary
software called SenseMakerTM are then described. Following this, a summary of the results
and implications for this study are presented (See Appendix I for more detail of the results).

6.5 Complexity theory and its applications
6.5.1 What is complexity?
Complexity is still evolving as an area of knowledge and its evolution comes from many
different domains. It is therefore not surprising that complexity as a concept appears to defy
simple definition.
Some authors approach the challenge of definition with description. Geyer and Riyani (2010)
apply complexity to public policy. They speak of a complexity paradigm, start with stories,
then build an understanding through a description of physical, biotic and conscious complex
systems. They finish with a quote from Mainzner:
The complex system approach discloses that emergent effects of the whole system are
system effects which cannot be reduced to the single elements. Philosophically, the
whole is more than the sum of its parts.
Mainzner (cited in Geyer and Riyani 2010, p. 46)
It may even be argued that something complex can even be less than the sum of its parts.
From a theoretical perspective, Browning and Boudès base their definition on the elements
and mechanics of complexity, describing it as: 'nonlinear relations, driven by small forces that
result in the emergence of sudden changes that produce unexpected outcomes.' (Morowitz and
Taylor, cited in Browning and Boudès 2005, p. 32).
Price, writing from an organisational intervention perspective, borrows a metaphor from
biology published by Dawkins: '[Life is] . . . a property of improbable complexity possessed
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by an entity that works to keep itself out of equilibrium with its environment.' (Dawkins, cited
in Price 2004, p. 40).
Price then cites Dawkins' example:
. . . a dead parrot thrown into the air obeys the laws of physics, describes a perfect
parabola, and then falls to earth. A live one disappears over the county boundary; its
component parts working together to maintain their collective entity against the forces
of gravity.
Dawkins (cited in Price 2004, p. 40)
The fact that an idea so hard to define is still a growing area of theory and application is
testament to its perceived importance. While there is little agreement on definition, the
meaning of Dawkins' metaphor and the idea that something complex is 'more than the sum of
its parts' is clear enough. The following sections describe macrocognition and complexity
theory and relate these to the domains of futures studies and ergonomics by way of
introduction to naturalistic sensemaking as a response to complexity.

6.5.2 Macrocognition
Before presenting any further description of complexity theory and its application for this
project, the links between this project and complexity theory will be considered. This can be
done by looking at the concept of macrocognition (Klein, Ross and Moon et al. 2003). Klein's
work has been influential on Snowden's approach to sensemaking (Snowden 2010c) as will be
argued below. There is also a growing interest in the role of macrocognition in research in a
field associated with ergonomics - situational awareness – research which incorporates
Klein’s work (Salmon et al., 2008). However, the links with this project can be established
first by considering Klein's definition of macrocognition as comprising:
the mental activities that must be successfully accomplished to perform a task or
achieve a goal. Other somewhat related terms have been used in this regard, such as
situated cognition and extended cognition.
Klein, Ross and Moon et al. (2003, p. 82).
Klein, Ross and Moon et al. describe macrocognitive tasks as usually being performed in
collaboration, as a team, in a natural situation and in general with computational artefacts.
They distinguish macrocognition from microcognition by defining the latter as the 'building
blocks' of cognition, more 'microperspectives (that) carry with them the notion of
reductionism– that explanations come from reduction to a set of basic functions or
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components' (Klein, Ross and Moon et al. 2003, p. 82). Restating one of Klein, Ross and
Moon 's examples, macrocognition is uncertainty management, while one related area of
microcognition would be estimating probabilities or uncertainty values. Figure 24 below
presents Klein, Ross and Moon et al.'s categorisation of macrocognitive functions and the
processes which support these functions. Macrocognitive functions such as problem detection
and planning are central to any project or professional practice or indeed any domain or
organisation. Three lines of reasoning are presented below to show links between
macrocognition, complexity and this project.
The first is that the discussion above has highlighted that complexity appears to be an
important ontology for understanding social and cultural phenomena – the discipline of
ergonomics and a commonwealth government department can be seen as examples of such
phenomena. Klein, Ross and Moon et al.'s macrocognitive functions are essential activities for
the complex entities involved in this project, and therefore research approaches to
macrocognition such as sensemaking should be justified.
The second argument shows a more direct link between Klein's concept of macrocognition
and this project. Klein, Ross and Moon et al.'s supporting processes as shown in Figure 24
relate directly to a key aim of this project. Klein, Ross and Moon et al. include uncertainty
management as a supporting process, which clearly matches the theme of exploring emerging
issues in the domain of ergonomics. A closer look at Figure 24 shows that other supporting
processes and some of the macrocognitive functions are also important areas of enquiry for
this project.
A third area of commonality is more philosophical in nature. In this thesis, interdisciplinarity
has been linked with the idea of reducing ignorance. Interdisciplinarity is also a feature of the
domain of ergonomics and the domain of foresight. Interdisciplinarity and any concept which
has been associated with it is therefore potentially a feature of any process for exploring
emerging issues in ergonomics. Revisiting the emphasis Bammer and Smithson (2008) place
on interdisciplinarity and on integration and implementation sciences, macrocognitive
functions such as problem detection, coordination and ultimately planning can therefore be
seen as relevant to the outcomes of this project.
This thesis locates Snowden's work on complexity and sensemaking as central to the
development and execution of the fourth and final case study in this project. Kurtz and
Snowden (2006) have reported how Klein, Ross and Moon et al.'s work has been influential
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in the evolution of their sensemaking approach to complexity. This influence is evident in at
least two ways. Firstly, Klein et al. argue for what they call a 'naturalistic perspective' to
studying macrocognition (Klein et al. 2003, p. 83). Snowden takes this idea into his unique
approach to sensemaking as 'naturalistic sensemaking.' Secondly, Klein's ideas on the role of
pattern recognition in decision making have also been highly influential on Snowden's work.
Elements of Klein's work on macrocognition described above (Klein et al. 2003) and that of
key authors who focus on complexity (Waldrop 1992; Morowitz 2004; Juarrero 2010) are
therefore expected to be incorporated into naturalistic sensemaking as it is described
theoretically and as is applied as a methodology. The following section therefore sets out
complexity theory and complex adaptive systems in more detail to support a deeper
understanding of naturalistic sensemaking for this project.

6.5.3 Theory of complexity and complex adaptive systems
The development of complexity as a field of knowledge has followed several paths; the most
relevant for this discussion is what is known as complex adaptive systems. The term complex
adaptive system, coined by scientists at the Sante Fe Institute (founded in 1984), created 'the
kind of value-neutral concept or metaphor that was needed to guide ideas and understanding

Figure 24 Macrocognitive functions and supporting processes
Macrocognitive functions and supporting processes for individuals, teams, and information
technologies. (From Klein, Ross and Moon et al. 2003, p. 83)
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about the common phenomena seen in many different areas of research.' (Norberg and
Cumming, 2008, p. 1). A term coined more recently to emphasise the dynamic aspect of an
adaptive system in complexity is Complex Dynamical Systems Theory (Juaererro, 2010).
Hereafter the term complex adaptive system will be used to denote both terms. In the
foreword to Norberg and Cumming's book (2008 p. x), Simon Levin describes complex
adaptive systems as those 'whose properties change because of the interplay between the
generalized adaptive responses of the parts and the emergent properties of the whole' (Levin,
2008, p. x).
This discussion will present in the first instance, a summary of the qualities of complex
adaptive systems published by Snowden and then include additional detail provided by
aligned authors to support an understanding of the terms used later to describe Snowden's
work in the Cynefin Framework and on naturalistic sensemaking.

6.5.3.1 Features of complex adaptive systems
Agents and complex adaptive systems
The concept of agents is essential to Snowden's description of a complex adaptive system.
Agents, Snowden says, are: 'anything that acts. An agent can be an individual, but it can also
be a collective identity, an idea, a myth or—more technically—an object' (Snowden 2009).
Snowden goes on to explain that in a complex adaptive system:
. . . the system lightly, but not fully, constrains agent behaviour, and in turn the agents
through their interactions constantly modify the nature of the system. The technical
word for it is co-evolution. In essence, each agent in a co-evolutionary relationship
exerts selective pressures on the other, within an environment that itself creates
pressures, thereby affecting each other’s and the system’s evolution. The result is a
system that operates in far from equilibrium conditions with some important
characteristics for strategy:
High susceptibility to small changes in starting conditions can magnify consequences
quickly and in unexpected ways.
There is a constant danger of observers using retrospective coherence (more
colloquially hindsight) to assume linear causality that is not present. Hindsight does
not necessarily lead to foresight.
Complex systems constantly adapt to local interactions. In a human system, the
influence of family, work colleagues, etc., has a disproportionate effect.
Change in complex systems can be sudden and catastrophic in nature with very little
prior notice.
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Complex systems are non-aggregative in nature and, therefore, non-reductionist. The
whole is never the sum of its parts; it may be more and it may be less.
With co-evolution comes the associated phenomena of irreversibility. In a complex
system, we can only move forward from the present; we cannot reset and start again.
An understanding of complex adaptive systems theory gives a scientific base to what
we know as common sense. In our day-to-day interactions with friends and children,
we manage for the emergence of beneficial coherence. We respond to weak signals
and amplify or dampen our response based on a vague idea of the overall objective we
want to achieve.
Snowden (2009)
In addition to the above summary, Snowden puts forward three concepts central to his
understanding of complex adaptive systems: distributed cognition, finely granulated objects
and disintermediation (Snowden 2009).

Distributed cognition, Snowden says, is more about 'what crowds are wise at' than the
'Wisdom of the Crowds', making reference to Surowiecki’s popular book (2004):

It’s not about delegation per se, or the absence of management, but it is about using
the capacity of diverse networks to contribute to decision-making and system design;
shifting the analyst from prime investigator and interpreter to a role of synthesis; and
allowing systems to emerge through the interaction of people [with software], rather
than designing that use in advance.
Snowden (2009).

Finely granulated objects refers to the fact that there is more value in multiples of 'the
small' than fewer of 'the big' and that this should affect how we approach information:
Small things are more adaptable than big things, and they are frequently more
interesting and more able to gain our attention . . . Fine granularity material can
combine in novel and different ways more easily than formal documents. Fragmented
stories of partial failure create more learning than formal documents summarizing best
practice. Fragmented material can combine and recombine in novel and different
ways, a form of conceptual blending. In organizations, small, self-forming teams are
more adaptive than matrix structures. Networks adapt faster than hierarchies.
Snowden (2009).

Disintermediation is about accessibility, about:
. . . removing the layers that separate decision makers from raw data– allowing them to
move from an abstract representation of a large data set, spot patterns and anomalies,
and focus on the five or six items to which they really need to pay attention.
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Snowden (2009).
Later, Snowden provides a worked example of a product design process which makes the
relevance of using complex adaptive systems clear for ergonomics:
In a complex system, we have light constraints on agent behavior and agents that
modify the system with which they interact. Overconstrain the system (waterfall
design processes) and you end up delivering something that matches the spec, but
doesn’t match the aspiration of the users. Remove all constraint (the users get what I
think they should have), and you have chaos.
Snowden (2009).
Snowden's definition and the three ideas above are central to the effective use of complex
adaptive systems and provide a basic framework for further discussion. Juarrero (2010) has
been recommended by Snowden (personal communication, 31 July 2009) as providing more
detail on complex adaptive systems consistent with Snowden's approach to complexity. While
the description of complex adaptive systems is itself, complex, understanding the terms is
essential to the use of this approach for research. The following sections first present complex
adaptive systems as open systems defined by relationships and interactions and fuzzy
boundaries. Secondly, functional features such as causality, scalability and statistical analysis
using power laws are addressed. Thirdly, attractors and attractor landscapes, co-evolution and
resilience are presented s these relate to complex adaptive systems.

A system defined by its relationships and interactions
The emphasis in complex adaptive systems or complex dynamical systems as Juarerro (2010)
calls them, is weighted towards relationships, not agents. In a complex dynamical system,
agents are not independent of their interactions, but are defined through them, and the
interactions of the agents in turn create the system. When talking about agents, Juarerro uses
the term 'relata':
In short, dynamic relationships, not isolated agents, constitute the basis from which
complex dynamical systems theory takes its start.
Juarrero (2010, p. 1)
She continues:
…construct(ing) the identity and dynamics of a self-organizing network . . .proceeds
by letting the dynamic patterns produced by the flows and processes involved identify
the specific architecture in question . . . the appropriate coarseness on which to ground
a model is determined by the functional task of interest.
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Juarrero (2010, p. 1)
Juarrero (2010) then goes on to discuss how rich interactions between agents can flow on to
have effects outside of the system in question which then reverberate back into the system,
potentially changing it significantly or causing it to disappear altogether. This suggests that
complex adaptive systems are open, not closed, systems, which in turn opens up a discussion
on the nature of the boundaries in this type of system.

Fuzzy boundaries
The influence of agents both inside and outside of an open system means that boundaries can
be described in real terms as 'fuzzy' and the environment– the context of the open system– as
also highly relevant and dynamic.
. . . the external structure or boundary conditions of complex systems are as much part
of the complex system as the internal structure; the interaction between the
components and the environment . . . Although the environment of interest is thus not
the total environment but the environment that affects and is affected by the thing in
question, the feedback provides complex systems with a contextual embeddedness that
makes the boundaries of complex systems typically fuzzy and difficult to demarcate.
Juarrero (2010, p. 2)
The internal dynamics of complex adaptive systems are open to influence in many ways.
Juarreo (2010) introduces the action of what she terms 'context sensitive constraints' which
can be read as acting in place of the traditional notion of causality.

Causality, context sensitive constraints and complex self-organisation
Juarrero (2010) describes how context sensitive constraints operate within complex adaptive
systems. Context sensitive constraints 'like feedback loops and catalysts make individuals or
particles strongly interdependent by altering their marginal probability.' With feedback, the
external environment filters back in to change the internal dynamics of the system. With
catalysts, the chance of the recurrence of a reaction is changed, which in turn affects the
environment, and so eventually a catalyst acts to 'incorporate the environment into a system’s
present structure.'
The effects of context-sensitive constraints are highly relevant to this project because they
contribute to an understanding of how the past is relevant to the present and future. The
system is:
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. . . constrained by its own past experience and its environment. Complex dynamical
systems thus embody the initial conditions under which they were created; their origin
and trajectory constrains their future development and evolution. Because such
exquisite sensitivity to initial conditions is one of the hallmarks of complex adaptive
systems, these dynamical processes are also essentially historical . . .. their internal
structure reflects their history. Accordingly, self-organizing networks are 'pathdependent.' Any methodology that purports to understand a given complex system
while at the same time ignoring or not fully understanding either its trajectory or the
overall context in which it is embedded is bound to fail.
Juarrero (2010, p. 3)
Juarrero (2010) uses a term coming from mathematics and physics– phase space– to explain
how even after closure, context sensitive constraints have knock on effects. A definition of
phase space coming from the work of Willard Gibbs in 1901 is 'the space in which all
possible states of a system are represented, with each possible state of the system
corresponding to one unique point in the phase space' (Wikipedia 2011). Geyer and Riyani
(2010, p. 45) state that '. . . the pattern of a system at any instant is the product of its eventful
past up to that point.' They present this 'eventful past' as indicating depth… 'that imposes yet
another constraint: many layers of interconnections and adaptations have to come into being
at a pace that could not be accelerated appreciably'. Time and depth can be thought of as
producing a kind of ‘inertia’ to change that any process that seeks to create change needs to
address. Since futures studies is essentially about change, the use of genealogy and macro
history as well as a layered approach to exploring a complex issue are not surprising.
Juarrero (2010) describes how, after closure, context sensitive constraints are enabling
constraints, because they open up the phase space: 'the dynamic whole has greater degrees of
freedom than its components individually– a narrative can tell you more than a Q&A form
can.' She concludes that the 'analytical focus' cannot separate components, and uses stories
again as the example: 'self-organizing networks described in stories are thus multi-level
dynamical systems with emergent properties that are irreducible to their component particles.
Narrative is seen as being formative of interactions within the complex system. 'Interacting
individuals create stories which then loop back down and alter the behaviour of the very
individuals that constitute them.' She goes on to say: 'Only complexity science theory
provides the tools to understand this kind of bottom-up and top -down causation typical of the
collective behaviour of human organizations' (Juarrero 2010, p. 3).
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Juarrero (2010) positions narrative as a key to understanding the dynamics of people in
organisations. Understanding the mechanism of narrative within the organisation may offer
clues to how it can be used in research. Narrative can be used as a means of understanding the
effect of strange attractors (see the section on attractors below) and also to explore bottom up
and top down causation. She presents narrative as being 'scalable', a phenomena existing at a
local level which can also be seen to exist in a similar format at global levels. The scalability
of narrative has implications for setting up ways of sensing emerging issues that appear in
narrative form within organisations. She uses this concept of bottom up and top down
causation to introduce a discussion on power laws through the concept of scalability.

Scalability
The idea of scalability can be efficiently described by using a metaphor from geography:
The coast of Norway appears jagged, no matter what kind of measure is used: miles,
kilometers, meters, or centimeters. This is called 'scalability': no matter what the scale
of measurement, the phenomena appear about the same.
Andriani and McKelvey (2007, p. 1213)
Andriani and McKelvey use a second metaphor, this time the cauliflower, to show how a
larger unit can be reflected in smaller and smaller units: 'Each fractal subcomponent is smaller
than the former; but each has the same shape, structure, function, cause, and causal
explanation.' (Andriani and McKelvey 2007, p. 1213)
They show how the idea of scalability comes from fractal geometry and how the
mathematical relationship between units– the florets– at different levels is described by a
pareto distribution which can also be plotted to show the signature of a power law. Andriani
and McKelvey then call for scale free theories because 'the same cause and explanation apply
to each of the different levels.' (Andriani and McKelvey 2007, p. 1213). Andriani and
McKelvey cite Brock of the Sante Fe Institute (Brock cited in Andriani and McKelvey 2007,
p1215), and how Brock observes that the study of complexity:
‘tries to understand the forces that underlie the patterns or scaling laws that develop' as
newly ordered systems emerge (Brock 2000, p. 30). There are two kinds of scalability:
(1) the coast of Norway looks pretty much the same no matter which measure is used,
meters or miles; (2) a causal dynamic is scalable because it operates in the same way
at multiple levels. The first is result scalability; the second is cause scalability. A
fractal structure exhibits both aspects. The underlying cause is the same from the
whole down to the smallest part; the 'look' of it is pretty much the same at all levels as
well.'
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Andriani and McKelvey (2007, p. 1215)
The concept of scalability is important for exploring emerging issues in ergonomics as
scalability is a feature of complex systems (Andriani and McKelvery 2007), and both
ergonomics and a host organisation such as the one involved in this project can be most
accurately described as a complex systems. Scalability and power laws are therefore
potentially important for creating a valid understanding of what is occurring and may occur
next in a complex system such as a workplace. This understanding should as far as is feasible,
be able to be sought through both traditional qualitative analysis but may be open to
quantitative analysis through the use of appropriate statistical methods. As Snowden claims,
'narrative is a scientific discipline, capable of allowing statistical analysis' (Snowden 2007).

Power laws
Discussion on the limitations to Gaussian statistics appears in literature on complexity. With a
sufficiently large volume of data collected and the assumption of independent activity of
agents in a system, Gaussian statistics have to date provided an accepted way to understand
what is currently happening and even, within limits, forecast what may happen next.
Applying a Bell curve implies limited variance and an emphasis on averages. This approach
may not be appropriate where there is a shift to:
. . . more interaction with the possibility of positive feedback - that is power law
conditions: (with) 1: increased tensions of various kinds, and/or (2) lower cost and
greater ease of making connections.
Andriani and McKelvey (2007, p. 1213).
What may therefore be more interesting and relevant for field research to consider is extreme
variance– the very good and the very bad, and extreme events– as is achieved by using power
laws instead of Gaussian statistics. The fat tail of a power curve represents the significant
events that take place more frequently than would be expected where 'normal' statistics apply.
'Power laws reflect a pattern of organization and change that is typical for complex systems'
(Buchanan 2004, p. 4).
This is the approach recommended by Andriani and McKelvey (2007, p. 1213) who reference
work from complexity science in their comments on international business and management
research. They put forward a 'solution (which) builds from full acceptance of Pareto
distributions and then scalability, fractal structures, power laws, and scale-free theory.'

200

They find that 'Power law effects are (thus) widespread in organizations, and have far greater
consequence than current users of statistics presume' (Andriani and McKelvey 2007, p. 1213).
The use of power laws with the associated interest in extreme variance and extreme events
opens up a line of enquiry on the forces that create the dynamics seen in complex adaptive
systems. The following discussion introduces the role of attractors as affecting dynamics and
attractor landscapes as representations of those dynamics, suggesting how the system can be
influenced.

Attractors
One of the more difficult concepts to work with is that of attractors. Attractors are defined in
relation to phase space. In a complex system, complex behaviour may only be demonstrated
in part, not all of phase space, and represented through an 'attractor landscape.' Juarrero
(2010) defines attractors as 'typical patterns of dynamical, interdependent behaviours of
limited dimensionality', a subset of all the 'possible patterns and dimensions' in phase space. A
simpler definition is 'a set of states to which a complex system is attracted'. Gilstrap (2005)
considers an attractor a 'magnetic force' (italics added for emphasis). Types of attractors
include point attractors, periodic point attractors, periodic attractors and strange attractors
(McGill 2007).
A point attractor pulls the system towards equilibrium; for example a finished task (Gilstrap
2005) or an Ivy League university acting as a monopoly are point attractors. A periodic point
attractor 'moves in a circular or linear fashion, returning consecutively to the same point with
no deviation in its trajectory' (Gilstrap 2005, p. 59), for example, an annual general meeting.
Periodic attractors are like periodic point attractors; however they oscillate from cycle to
cycle, never quite matching the same orbit or trajectory. Gilstrap (2005) gives the example of
editing a curriculum; another example is a predator-prey system. Strange attractors,
sometimes called chaotic or complex attractors, never repeat but show values that fall within a
certain range. Gilstrap explains that the 'parameters provide a boundary from which the
system does not stray; yet the object’s movement within those parameters cannot be predicted
within the framework of time or space' (Gilstrap, 2005, p. 60).
Juarrero claims that strange or complex attractors, far from being chaotic, are 'characterized
by a high-dimensional degree of order . . . these complex behaviour patterns provide
evidence of highly complex, context-dependent dynamic forms of organization.' She claims
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that 'complex human systems can often be characterized as complex attractors' (Juarrero,
2010).
Data, potentially in narrative form as will be shown below, can be collected and presented
using computer modelling software in the form of meta-data, creating what is called an
attractor landscape. It is this attractor landscape which provides clues as to how a complex
adaptive system may be acted on to modify the system.

Attractor landscapes
As strange or complex attractors can be 'so convoluted that it is difficult to discern any order
at all' (Juarrero, 2010) a 'macro' perspective can be appropriate to discern the patterns in the
data. Geyer and Riyani (2010) argue that while two dimensional representations such as x-y
graphs are reasonable for modelling simple, orderly phenomenon, 'for complex systems you
need a way of modelling and imagining a system that can move in varying and unpredictable
ways over time. You need a way to show the probability of a system to move in a multitude of
directions' (Geyer and Riyani 2010 pp. 61-62). Juarrero (2010) claims that by using modelling
software:
…the dependencies and constraints embodied by attractors can ... be visualized as
three dimensional adaptive landscapes depicting a series of changes in a system’s
relative stability and instability over time. The increased probability that a system will
occupy a particular state can be represented visually as a landscape’s wells, dips or
valleys that embody attractor states and behaviors; the deeper the valley the greater the
propensity of its being visited and the stronger the entrainment its attractor represents.
In contrast sharp peaks are saddle points representing states and behaviors from which
the system shies away. These landscape features capture the impact of contextsensitive constraints over time. The set of all states that end up in a particular attractor
constitutes the attractor basin; different basins are separated from each other by basin
boundaries or separatrices. A system’s identity at a particular point in time captures
the signature probability distribution of its dynamics– its unique adaptive landscape,
so to speak.
Juarrero (2010)
An attractor landscape (Juarrero, 2010) is an example of a fitness landscape, as developed in
biology in the 1930s, enhanced by modelling applications (Coveney and Highfield, and
Kauffman, both cited in Geyer and Riyani, 2010 p. 62) and applied more recently to public
policy (Geyer and Riyani, 2010). A discussion of all the different applications of such
representations is beyond the scope of this thesis; however the opportunity to use a fitness
landscape for futures studies should be mentioned. Geyer and Riyani (2010 p. 62) claim that
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An example of an attractor landscape, described by Juarrero (2010) as a fitness landscape, is
shown in Figure 25
By shifting the balance of the factors which are inputs to the three dimensional graph, for
example in this study, factors relating to the location of work, perceived autonomy and the
acceptance of technology, allow a researcher to develop a sense of where the system can be
influenced and to compare different options for doing so. Juarrero (2010) concludes that:
Complex systems theory tells us that a landscape's valleys and peaks are neither static
givens nor external control mechanisms through which we can force change. They are
not determinants operating as Newtonian forces. Instead they represent constrained
pathways that have been constructed and continue to be modified as a result of
persistent interactions between the dynamical system and its environment. Landscapes
that incorporate dynamics also provide decision makers with information about the
likely direction of change, and of the critical parameters that can influence the
direction of change.
Juarrero (2010)
Two further concepts relevant to complexity– those of co-evolution and stability versus
resilience– will be presented as this discussion shifts towards Snowden's Cynefin framework,
his narrative approach to complexity in the form of sensemaking.
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The tone of the discussion so far has been on understanding how complexity theory, and not
order, may explain social and cultural phenomena. Emerging issues in ergonomics in the way
office work is done may therefore be thought of as instances where a complex system is
shifting towards chaos, or potentially towards a more ordered but ultimately unsuccessful
system. Complex adaptive systems are described as having 'local variety and global stability'
(Snowden 2007). The way in which complex systems achieve this global stability is through
microdiversity, which in turn creates resilience. The following section describes how
resilience is achieved in complex adaptive systems.

Stability versus resilience and the concept of safe-fail
An ontological approach which assumes order has been argued as inappropriate for a thesis
developing a methodological approach to exploring emerging issues in ergonomics. An
ordered approach would argue that a stable system works, however:
stable systems are typically brittle; they disintegrate if highly stressed. Resilient
systems, on the other hand, might fluctuate wildly but have the capacity to modify
their structure so as to adapt and evolve. Resilient, robust systems are also called metastable. co-evolution selects for resilience, not stability.
Juarrero (2010)
Juarrero (2010) summarises the literature on how microdiversity contributes to global
stability. She considers the concept of microcontext and interactions between microcontexts
as creating diffusion within local areas of the complex adaptive system. Through context
sensitive constraints, these interactions result in local adaptive responses and co-evolution on
a larger scale, thus supporting global stability.
Juarrero (2010) then goes on to consider two strategies, fail-safe and safe fail, as supporting or
detracting from system resilience. The term safe-fail is central to Snowden's approach to
complexity. Work by WS Holing (Holing, cited in Juarrero, 2010) supports the idea that
failure is likely in some form, irrespective of the quality of planning. Snowden (2007) argues
that failure makes more impact than success and that lots of stories of failure may result in
greater understanding of a situation and more options for action than a few stories of success.
Snowden's emphasis both in the collection of data and in choosing action that comes out of
the analysis of the data is to promote safe-fail, a situation where recovery is feasible and one
where there is maximum learning from the process. The fact that many scientific discoveries
have resulted from what were initially thought of as failures supports Snowden's view. This
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chapter will now use the ideas of safe-fail and fail-safe to consider briefly how futures studies
and ergonomics in turn relate to an ontological perspective of complexity.

6.5.3.2 Futures studies and complexity
The competing concepts of fail-safe and safe-fail make an interesting starting point for
reflection on how complexity has been taken up in future studies. Both terms imply that
action is taken– it is the level of risk taken, the expectation of a specific outcome, that comes
with that action which is questioned. A safe-fail perspective is open to discovery of the
failures in the past and present to be able to find a range of the patterns in these from which to
select current action. It recognises situations which are associated with failure, perhaps ones
which are globally stable but locally diverse or ones which have failed or are failing. It asks
the question 'why or how?’ of failure and 'What next?' Failure and near failure are relatively
common, so there is much material to work with and complexity theory is put forward as a
way to understand this material.
A fail-safe perspective is much more conservative, looking at the instances of success, even
perfection, and looking for ways to recreate the same situation or to develop the situation
further to support continuous improvement into the future. The idea is to create the future by
building on the successes of the past and present.
A comparison between fail-safe and safe-fail approaches brings many of the concepts so far
introduced in this thesis back into the discussion. Fail-safe looks to create stability and
certainty, safe-fail honours resilience and uncertainty. Fail-safe is deterministic and
intentional, safe-fail is realistic and aspirational. As a guiding concept, fail-safe honours a
knowledge based approach and orientation towards prediction in futures; safe-fail honours an
ignorance based approach and a critical, vision based or navigational orientation to futures.
It is therefore not surprising that complexity should arise as a concept in futures literature.
The extent to which complexity theory is incorporated varies enormously. In specialist texts
on futures studies, few authors would miss introducing the concepts of chaos and complexity
in their work. Slaughter and Bussey (2006), for example, look to an integral approach to
understand how 'so many contributions fit' and claims that 'complexity, pluralism and
difference are here to stay.' While Slaughter and Bussey’s earlier claim that 'the world is too
complex to understand easily' (2006, p. 24) appears self-evident, this claim will no doubt be
expanded on in Slaughter’s forthcoming book The biggest wake-up call in history (Slaughter,
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2010) where he has brought in perspectives from many other domains of knowledge, inviting
the complexity perspective that comes with interdisciplinarity (Klein 2004).
References to complexity may bring in the concept of complexity via chaos theory.
Manermaa (1994) reports on Coherence, chaos and alternative futures, a subject central to the
World Federation of Futures Studies conference in Turku, Finland in 1993. Cornish presents a
chapter titled 'Systems, chance and chaos' in his text Futuring: the exploration of the future
(Cornish 2004, p. 52). He does not name the concepts he describes‒ non-linear reactions,
ripple effects and difficulty tracing causal links between interacting systems‒ as being
associated with complex systems theory. He does, however, describe in greater detail the
relationship of chaos theory to futures studies and the role of chance.
Inyatullah (2004a, p. 5) makes greater comment on complexity theory and its relevance to
futures studies, flagging in particular the potential to use complexity theory to refine his
methodology, causal layered analysis. He first sees complexity theory as a way to resolve
some of the classic dichotomies in futures studies, for example, those related to agency and
structure. Secondly, he regards the concept of complexity as being both dynamic and
emergent in nature, for example 'qualitatively different states can emerge from less complex
states.' Thirdly, he sees both complexity and chaos theory as important: 'to understand the
future, we should not be lulled into a single variable approach (a theory of everything) but
rather we must include many variables and– this is crucial– many ways of knowing'
(Inayatullah 2004a, p. 5).
There appears to be an increasing volume of literature on complexity being published in
specialist futures journals with opinion varying greatly as to its value and application. The
potential for complexity thinking to contribute to futures research was identified early
(Mannermaa 1991; Sardar 1994). Differing views on the way forward were offered: some
made an early call for futures studies to consider a social science perspective to complexity
(Presti 1996), others seeing a bias towards strengthening methodology in complexity theory
taking over from what the authors perceive as appropriate balance to practice (Shackley,
Wynne and Waterton 1996).
Inayatullah's publication in 2002 'Reductionism or layered complexity? The futures of futures
studies' (Inayatullah 2002) marks a useful waypoint to the use of complexity as a concept in
futures studies. The move from reductionist thinking to complexity thinking has already been
noted in this thesis, but Inayatullah relates the use of a complexity approach to emphasise the
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importance of a shift to multiple epistemologies, a rebirth of systems thinking as general
evolutionary systems theory and more reflexive and action-based practice.
In the last five years, there has been a more rigorous attempt to apply complexity theory to
futures studies, although there is little agreement in how this should be done as yet. Some
authors have looked at the epistemological implications of a complexity approach (see for
example Tsoukas 2005). Smith (2005) saw a role for complexity as a metaphor and to support
other methodologies but did not find it sufficiently developed as a theory to support more
substantial use in its own right for research: 'there is insufficient evidence to impel managers
to dispose of forecasting techniques based on the flawed assumption that all change will be
emergent and fundamentally unpredictable' (Smith 2005, p. 22).
A search in the journal Futures reveals a special edition on design and complexity in 2008
(see for example Alexiou, Besussi and Zamenopoulos 2008). There is also evidence of a
growing volume of literature developing on the application of complexity theory in the
organisation and management area (see George and Wilson 2004) and in other domains such
as climate science and sustainability where foresight is considered important.
A renewed conversation about the potential and role of complexity in foresight practice is
shown in Kuosa (in press) who sees an emergent interest in 'disconnecting from the western
control based technical thinking, and accepting internal dynamic fluctuations, paradoxes and
dialectic thinking' (Kuosa, in press), a way of practice which is broadly consistent with a
complexity approach. Other hints of change might be the increasing use of the word
'anticipation' for futures processes, as this word fits well with the concept of emergence that is
so central to complexity theory (Poli 2010).
One of the more definitive views on the integration of complexity thinking with foresight
comes from Samet (2010, p. 895), who sees 'futures research . . . described as an evolutionary
science, which will possibly become integrated within complexity science by 2050.'

6.5.3.3 Ergonomics and complexity
At the turn of the millennium, there was renewed focus on how ergonomics should operate as
a discipline to become more effective. This conversation covered all aspects of the discipline
both in its application and in its theory. A number of evolving applications and sub disciplines
within ergonomics were highlighted in Elford and Green (2006). As ergonomics is interested
in connections between people, places, processes and objects in the context of any
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environment in so far as they affect productivity, health and satisfaction, the feasibility of
applying an interactions model such as presented by Hignett and Wilson (2004) appears to be
increasingly challenged. Hignett and Wilson’s focus on interactions is, however, consistent
with a complex adaptive systems approach to working with ergonomics issues. The
discussion so far in this thesis supports the conclusion that instead of relying on a closed
systems approach that presumes order and causal relationships to understand and act on issues
in the human environment, a complexity theory approach may be more appropriate due to the
sheer number of interactions between the entities involved.
The way ergonomists conceive of systems is progressively being challenged. In 2002
Australian Shirleyann Gibbs (2002) took out the Liberty Mutual Prize in the USA with a
paper exploring the role of fuzzy logic in a systems environment was put forward for the
Liberty Mutual Prize. Six years afterwards,. Hignett and Wilson’s considered an interactions
model for ergonomics, more lately, a paper by Walker et al. (2010) carried out a very
thorough examination of the role of complexity in ergonomics. Walker et al.(2010)
summarise the presentation of complexity within ergonomics literature and then present
options for describing, measuring and dealing with complex issues within the field.
There is at least one author who writes about office work from a facilities management
perspective and who suggests a complex adaptive systems approach. Price considers office
design and productivity (Price, 2004) and more recently creativity (Price 2008, pp. 51-52).
His work is incorporated in a 2005 review of the issues faced in office design:
To reduce this complexity to manageable levels, studies are frequently undertaken in
laboratory conditions, but in order to test any hypothesis about a particular component
of the relationship between business and design the laboratory tests must operate in
extremely limited conditions. This experimental condition severely limits their
utilisation in the world of practical applications. Double blind laboratory tests that
isolate particular variables lose their explanatory power when subsumed in the ‘noise’
of a real environment.
Offices–CABE and BCO (2005, p. 16)
Frank Duffy, founder of the international architectural firm DEGW which specialises in office
design and incorporates human factors in this work, sees the new ways of doing office work
as emergent. He claims that the focus must be on sustaining the many interactions on which
this type of work now depends: ‘the emerging model of office design is what might be called
the 'networked office' (Duffy nd). Again the terms emergence, interactions and networks
reinforce the relevance of a complex adaptive systems approach to office design.
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There is also the potential for ergonomics to benefit from the growing interest in complexity
theory to understand interdisciplinarity, one of the features of ergonomics as a discipline.
Klein and Newell (cited in Klein, 2004 p. 2) define interdisciplinary study as ‘a process of
answering a question, solving a problem, or addressing a topic that is too broad or complex to
be dealt with adequately by a single discipline or profession.’ She uses a metaphor, as
suggested by Robert Eisenstein at a conference of the U.S. National Science Foundation,
seeing a shift from microscope to kaleidoscope (Klein 2004 p. 5). Klein sees three features in
the complex problem domain – context dependence, emergence and the multi-level of
research at a micro, meso and macro levels. These features fit well with complex adaptive
systems theory as described by Juarrero (2010) and Snowden (2009) above. Klein, however,
does not agree that complexity theory fully accounts for interdisciplinarity (2004, p. 8) seeing
that:
the convergence of interdisciplinarity and complexity is ultimately part of a larger
cultural process. Older epistemological classifications and domains of expertise have
become more permeable, and widespread crossing of national, political, and cultural
boundaries has occurred.
Klein notes a shift towards complexity but still recognises that complexity theory does not
explain all of interdisciplinarity, a conclusion which is consistent with Snowden’s call for the
use of multiple ontologies (Snowden 2005). Accepting both the potential value of allowing
for complexity yet supporting a multiple ontology approach provides an appropriate
introduction to Snowden’s Cynefin Framework.

6.6 The Cynefin framework
The story of the Cynefin framework (see Snowden 2010c) is very much an outcome of Dave
Snowden’s work within IBM, work which introduced him to long-time colleagues Cynthia
Kurtz (Kurtz and Snowden 2003; Kurtz and Snowden 2006) and Steve Bealing (now CEO of
Cognitive Edge). Snowden’s time at IBM, much of it spent in knowledge management, could
be described as evolutionary if not revolutionary, with Kurtz and Snowden positioning their
practice as 'conducting a program of disruptive action research using the methods of narrative
and complexity theory to address critical business issues' (Kurtz and Snowden 2003, p. 462).
In this paper they described in detail the conceptual underpinnings of the Cynefin framework,
and the form and function of the framework itself.
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Snowden continued his time at IBM at the Institute for Knowledge Management (IKM) and
when the IKM folded, Snowden gained funding to create the Cynefin Centre before leaving
IBM to form the private company Cognitive Edge to continue his work. The Cynefin
Framework is a product not only of Snowden’s work with Cynthia Kurtz at IBM but also of
his interactions with a number of other individuals at that time, including Max Boisot (1998),
Gary Klein (Klein, Moon and Robert et al. 2003) and Alicia Juarrero (1999, 2010).
Kurtz and Snowden’s paper in 2003 drew on their experiences in knowledge management, but
also on such diverse areas as community development, market creation and more recently
their work with government agencies and large corporations and organisations (Kurtz and
Snowden, 2003).
Snowden places the need for more effective decision support as a central theme to his work,
citing the work of Gary Klein and colleagues on macrocognition as being influential in his
approach. One of the more important, earlier influences was Boisot’s model of Information
Space or i-space (1998) which describes a social learning cycle moving through the cube
created by three axes – abstract/concrete, uncodified/codified and undiffused/diffused with
internal spaces allocated to order, complexity and chaos. In a statement which very much
supports the conclusions of this study in Chapter 5, Snowden then compared the cost of
codification with the level of abstraction. He showed that there is a critical, relatively small
area where abstraction is low and the cost of codification is low:
At the highest level of abstraction (you have a conversation with yourself) the cost of
codification is very low as you have a 100% shared context…On the other hand if you
want to share your knowledge with everyone then the cost of codification will
approach infinity. Basically the less the shared context the higher the cost in money,
time and effort of creating a knowledge artefact or artefacts which will successfully
allow knowledge to diffuse without the direct mediation of the knowledge holder.
Snowden (2010a, p. 1).
Snowden then considered the cultural aspects of knowledge diffusion, identifying a learning
culture where knowledge is informal and a training culture where knowledge is highly
explicit. He then created an initial two by two matrix, an early and pre-complexity
contribution to the Cynefin Framework, with the cultural aspects of knowledge diffusion from
learning to training on the horizontal axis and the level of abstraction from low/open to
restricted on the vertical axis (see Figure 26). This model co-existed with a second model, this
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time a planar version, shown by Snowden in a form slightly modified from the original (See
Figure 27). This version considers different ontological positions.
This model resulted from discussions with Boisot and its extra dimension, represented by a
fold in the plane, is still an area of interest for further development of the Cynefin Framework.
Another series of models followed these initial two matrices. The new models incorporated
further concepts– uncertainty/certainty and knowable/unknowable– as they relate to decision
making and situational assessment. A debate with IBM colleague Stephen Haeckel on the
value of including both knowable and unknowable (Snowden 2010, p. 6) proved pivotal to the
development of the framework As a result of this debate, the additional matrices were
incorporated into the earlier models to produce the framework in its near current form with
reference to the following four decision models:
Known – sense – categorise – respond
Knowable – sense – analyses – respond
Unknowable – complex: probe – sense – respond
Unknowable – chaotic: act – sense - respond

212

Figure 26 Evolution of Cynefin Framework
From Snowden (2010c, p. 2)

Figure 27 Later version of Cynefin Framework
From Snowden (2010c, p. 4)
Snowden recalls the gradual, even cautious move towards the use of complexity in the
Cynefin Framework over the period of its development, with the intent not to misuse the
concepts in what is still an evolving field. He also goes on to describe other stages in the
development of the framework, including a shift from categorisation model (framework
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precedes data) to a sense-making framework (data precedes framework) and the incorporation
in the model of work by Cynthia Kurtz. A final but important shift was to use the words
simple and complicated (ontologically oriented terms) to replace known and knowable
(epistemologically oriented terms).

6.6.1 Application of the Cynefin Framework
The version of the Cynefin Framework published in 2003 (Kurtz and Snowden 2003, p. 468;
see Figure 28) shows the impact of complex adaptive systems theory, described in detail
above, on the framework. Kurtz and Snowden (2003) also provide in this article a high level
of detail on how the different features of each domain relate to each ontological positions.
In the known domain (now the simple domain), cause and effect are linear, perceivable and
predictable. In the knowable domain (now the complicated domain), causes and effects are
discernible at a cost, the approach is reductionist and analytical, and systems thinking and
expert opinion dominate management. In the complex domain, cause and effect are only
coherent retrospectively, and valid approaches make use of pattern management and complex
adaptive systems theory. In the chaotic domain, there are no discernible cause and effect
relationships and intervention is focused on actions cycles of action and sensing in an effort to
create stability.
An important practical point should be made about the use of the Cynefin Framework. Kurtz
and Snowden describe how, using open space facilitation methodology, the framework can be
created for a particular issue. The point is that the framework arises from participants’
responses; the responses are not placed on an existing framework. Describing the method for
what Kurtz and Snowden call the 'social construction' of the framework is beyond the scope
of this thesis. The main point here is that using the Cynefin Framework emphasises the social
construction of knowledge, Cynefin is a sensemaking framework, and where categorisation
occurs, it occurs 'only within a particular context, meaning that the terms used are not generic
but specific' (Kurtz and Snowden 2003, p. 473).
Kurtz and Snowden (2003) go on to describe a very useful set of transitions that mark the way
an issue mapped on the framework can be managed by encouraging and discouraging shifts
between the different domains. A shift between domains requires a change in how an issue is
thought about and managed. They describe movement at the known (simple) – chaos
boundary, at the known (simple)-knowable (complicated) boundary, at the knowable
(complicated) – complex boundary and movements at the complex – chaotic boundary.
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Transitions between the four boundaries are set out below. The examples given have been
devised to show how ideas relating to the future of office work might be seen as transitions
between boundaries on the Cynefin Framework.
Known (simple)– chaos boundary




Asymmetric collapse e.g. catastrophic failure to recognize the dynamics of change such
as demographic shifts affecting workforce not being noted and addressed
Imposition e.g. cycles of bureaucratic change such as mandated hours of work after fully
flexible working hours.
Immunisation e.g. temporary move to chaos and back to change 'the way things are done'
such as an email or paper free work day

Known (simple)- knowable (complicated) boundary


Incremental improvement e.g. information flow re technological advances in human
computer interaction such as providing training in upgrades to existing equipment

Knowable (complicated)– complex boundary



Exploration e.g. reduction of central control in high trust environment such as working
offsite and home based work
Just in time transfer e.g. mentoring and trust networks to supply answers to project
related problems

215

Unordered domain: COMPLEX
relationships

Ordered domain: knowable
causes and effects COMPLICATED

Patterns are emergent through
many agents, perceivable but not
predictable ‐ coherence is
retrospective
Cause and effect present but defy
categorisation and analytic
techniques
Pattern stability is temporary, can
repeat but future change not
known as source of patterns not
open to inspection

Cause and effect exist but not
fully known or known by few (eg
experts)
Relationships separated over
time and space and hard to
understand
Time and resources can make the
knowable known

Focus on pattern management,
perspective filters, narrative
methodology, complex adaptive
systems
Probe ‐ sense ‐ respond

UNORDERED DOMAINS

Focus on analytical‐ reductionist
approaches, systems thinking,
expert opinion, experiment, fact‐
finding, scenarios
Sense ‐ analyse ‐ respond

ORDERED DOMAINS

Unordered domain: CHAOS

Ordered domain: Known causes
and effects SIMPLE

No perceivable cause and
effect relationships
System is in turbulence
Not enough response time to
investigate

Cause and effect known
empirically and not disputed
Repeatability allows predictive
models

Focus ‐ on the 'uncanny' ‐
stability focussed intervention,
enactment tools, crisis
management

Focus on legitimate best
practice, structured
techniques, process
reengineering, standard
operating procedures

Act ‐ sense ‐ respond

Sense ‐ categorise ‐ respond

Figure 28 The Cynefin Framework
Unordered domains are shown on the left and ordered domains on the right. The domain of
disorder is shown in the centre. Composed from Kurtz and Snowden
(2003, pp. 468-470).
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Complex-chaotic boundary





Swarming e.g. the creation of attractors 'swarming points' such as a coffee shop or
flashing exit sign
Divergence convergence e.g. frequent shifts to the chaotic and back such as breaking and
remaking groups of new employees during an induction process.
Entrainment breaking e.g. to 'stimulate the creation of new complex systems' such as
turning informal knowledge communities into formal knowledge communities
Liberation e.g. a shift from tight control of knowledge management to an open sharing
strategy of knowledge management or from a mandated system of work to a selfmanaged system of work

The Cynefin Framework can be used here to explain how the data from each of the first three
case studies has been resolved to produce an analysis and results sufficient for publication in
this thesis. By first assuming that the data set for each case study was seen as being in the
domain of chaos, the transitions would be as follows:
The environmental scanning data was finalised using a transition of imposition from the
chaotic to the simple domain by forcing the available data into combinations of the headings
of where, when, what, why, who and how.
The expert interviews were partially resolved using a divergence/convergence transition using
mind mapping tools to create a basic mental map of the themes arising from the interviews.
The scenario workshop again used divergence and convergence, working between the chaotic
and the complex domain during the analysis of data using NVivo and then a just in time
transition to the complicated domain as a paper based on expert analysis of the data.
Clearly any further processes that might be used to re-analyse the initial data sets for each
case study would seek to either refine one of the transitions made above, or create a new,
more sustainable transition based on the end requirements for analysis. Possible examples of
the first type would be resolving the data set to the simple domain for use in a media
presentation, or to the complicated domain for publication in a professional journal. These
transitions would be called incremental improvement. An example of the second type would
be a reanalysis of the original data using text analytics software.
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It would be interesting but not feasible within this thesis to explore further how the Cynefin
Framework might apply more generally to futures studies, ergonomics or for the further
analysis of the data in the first three case studies of this project. The Cynefin Framework has
been presented here to show how a multi-ontology approach furthers the aims of this project–
to explore emerging issues in office work– and to support the use of naturalistic sensemaking
as a more feasible way to meet this aim.
The transitions between the domain boundaries of the Cynefin Framework described by Kurtz
and Snowden (2003) begin to show the potential usefulness of a multi-ontology framework
for guiding action. Snowden’s approach is to use the Cynefin Framework to support a
naturalistic, sense-making response to complex dynamic systems such as those that occur in
the office work environment. The following sections first consider a sensemaking response to
complexity, define sensemaking and specifically naturalistic sensemaking then describe
Snowden’s narrative approach to sensemaking before introducing the method used in the final
case study of this project.

6.7 A role for macrocognition and sensemaking
This chapter began with a reminder of this project as a call to ‘make sense for action’ and the
recognition of the role that macrocognition plays in ergonomics and futures work, specifically
for this project.
The purpose of testing sensemaking in this thesis is to move from a microcognitive approach
exploring emerging issues in the ergonomics of office work to one which focuses on
macrocognition. The first three case studies have been limited in scope and/or validity as the
methodologies and methods were not able to be leveraged effectively to cope with the large
volumes of data required. To remain feasible, these have had to be published either with
limited and biased perspectives (environmental scanning), as works in progress as there was
no way to effectively summarise the data without bias (expert interviews) or as a finalised
work, but one which remains disconnected from the larger context and represents only a
snapshot in time (scenarios). To be completed, each would need to have been limited to a
microcognitive approach with a corresponding reduction in scope and therefore validity– the
reductionist approach.
Complex adapative systems theory was then considered and accepted as a potentially useful
intermediary between the reductionist and 'orderist' approach which seeks to oversimplify,
and the acceptance that chaos precludes useful understanding and action. The current focus on
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complex adaptive systems in this chapter has not been intended to limit the ontological
position of this thesis to one of complexity. The multi-ontology approach put forward by
Snowden in the Cynefin Framework and Weick (1995, p. 35) who describes a position of
'ontological oscillation' serves here to justify what is called a sensemaking approach.
Three authors who have written extensively on sensemaking are Brenda Dervin, whose focus
has been on the role of sensemaking in communication (Dervin, Foreman-Wernet and
Lauterback, 2003), Weick on sensemaking in the organisational context (Weick 1995; Weick
2001) and Snowden, whose work came initially from a knowledge management perspective
(Kurtz and Snowden, 2003, Snowden, 2005). While all three authors have something to
contribute, the following discussion focusses on Snowden’s approach to sensemaking and a
comparison where relevant to Weick’s work, with occasional reference to Dervin.
Klein, Moon and Hoffman consider multiple aspects of sensemaking: creativity, curiosity,
comprehension, mental modeling and situational awareness (Klein, Moon and Hoffman 2006,
pp. 70-71) and conclude it is 'a motivated, continuous effort to understand connections (which
can be among people, places, and events) in order to anticipate their trajectories and act
effectively.' (Klein, Moon and Hoffman 2006, p.71).
Weick sees that sensemaking 'highlights the action, activity, and creating that lays down the
traces that are interpreted and then reinterpreted' and that it is 'less about discovery than it is
about invention' (Weick 1995 p.13).
Weick does not see sensemaking metaphorically, but literally:
'Sensemaking is literally what it says it is, namely, making something sensible' and that
it should be 'separated from the class of interpretive activities it names and set above
this class as a higher level of abstraction that includes them or considered as
constructionism.
(Weick 1995, p. 16)
Weick’s call here is consistent with that of Klein et al. who include sensemaking as a function
of macrocognition (Klein et al. 2003).
The sensemaking approach also relates to futures studies in as much as the future is about
anticipation, the formation of expectation and the unfolding of time in the form of events.
Weick cites Louis who describes sense-making as:
a recurring cycle comprised of a sequence of events over time. The cycle begins as
individuals form unconscious and conscious anticipations and assumptions, which
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serve as predictions about future events. Subsequently, individuals experience events
that may be discrepant from predictions. Discrepant events, or surprises, trigger a need
for explanation, or post-diction, and, correspondingly, for a process through which
interpretations of discrepancies are developed. Interpretation, or meaning, is attributed
to surprises... It is crucial to note that meaning is assigned to surprise adds an output of
the sense-making process, rather than arising concurrently with the perception or
detection of differences.
(Louis cited in Weick 1995, pp. 4-5).
Lastly, Snowden (2005, p. 46) defines sensemaking as 'the way humans choose between
multiple possible explanations of sensory and other input as they seek to conform the
phenomenological with the real in order to act in such a way as to determine or respond to the
world around them.'
Snowden takes on the call for a naturalistic approach to supporting macrocognition and
decision making in the field (Klein et al. 2003). This link with the 'real' world can also be seen
in both Weick and Snowden’s use of narrative in sensemaking.

6.7.1 Narrative and patterns in sensemaking
Throughout this thesis, reference has been made to narrative and to conversation, to text and
to discourse. This chapter continues this theme with a discussion of story, anecdotes and
narrative as they relate to sensemaking. For this thesis (as described in Chapter 7) narrative is
defined as:
A coherent representation of a story which happens in conversation, is composed of
discourse, appears in a sequence, and is interpreted retrospectively. Narrative is
characterised by form and serial processing.
Narrative is a common element in the work of both Snowden and Weick, and a detailed
comparison of the use of narrative by these authors is set out in Browning and Boudès (2005)
and discussed later in this chapter. Of equal importance for Snowden is the role of patterns in
sensemaking. This section will first explore the qualities of patterns and narrative, apply these
to sensemaking and then consider the use of both from an epistemological perspective for
sensemaking and for this research project.

6.7.1.1 The importance of patterns for sensemaking
While a general discussion of the role of patterns in perception would be interesting if not
valuable, this thesis will be limited to a brief discussion of the role of patterns to support two
macrocognitive functions relevant to this study– decision making and sensemaking.
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Snowden’s presentations make ample use of literature and stories that support the conclusion
that in an information processing environment, humans do not choose patterns rationally but
use a strategy of satisficing or optimising, not best fit but first fit (see Klein 1999).
Snowden continues:
If humans are pattern processors, then understanding people will involve the
management of those patterns, both stimulating relevant ones to the forefront of the
long term memory, disrupting established patterns to create the preconditions for
innovation, and increasing the number of patterns available and their contextual
relevance for decision makers. It is also behooves us to pay attention to where those
patterns come from . . . our experiences, in particular those of tolerated failure, create
vivid patterns through which we filter data and make decisions but neither of these are
sufficient on their own to account for human knowledge.
Snowden (2010a, p. 2)
Snowden provides greater depth to this line of reasoning when exploring sensemaking in
greater detail (Snowden 2007), weaving into his argument on the importance of patterns, a
role for concepts such as conceptual blending, retrospective coherence and pattern
entrainment.
Snowden sees two main sources for patterns: experience and stories. Negative experiences,
Snowden claims, imprint more vividly and create more learning than positive experiences.
The second source of patterns is found in the ability to pass on knowledge though the very
strong tradition in humans of story-telling. 'To understand what we know and how we know
it, and by implication how we make decisions, we need to understand the multi-faceted
narratives of our day to day discourse' (Snowden 2010a, p. 2).
The naturalistic approach to sensemaking is therefore designed to allow the sensing of
patterns in human experience as captured in narrative form.

6.7.1.2 Narrative: More than an oral tradition of stories
For Snowden, narrative is an essential feature of naturalistic sense-making. In his
presentations and writing, Snowden has always sought to differentiate between the terms he
uses to ensure there is a clear understanding of the nature of the body of data from which
sense is made. Even in his earlier work, he is always clear that his intent is to move towards
'the greater complexity and context setting of narrative form' (Snowden 1999, p. 3). At this
point, he is talking about anecdote and story, with the former being partial stories, that is,
missing some of the elements of a fully formed story (Snowden 1999). He clearly
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differentiates between his approach – the use of anecdotes and 'decomposed' stories as data
and the approach taken by the organisational story telling movement of harvesting and
enhancing stories and anecdotes to support organisational communication and change
management processes.
The idea of narrative as not just arising from verbal or textual sources is critical to
understanding the potential of naturalistic sensemaking and Snowden’s overall approach to
complexity. Early in the development of his work (Snowden 1999), Snowden writes almost
exclusively about anecdote and story, the greater context is that of the overarching narrative.
By 2001 (Snowden 2001), Snowden has widened his discussion to fables, myths and
metaphor and at this time, makes more explicit the idea that 'while story telling is an
important aspect of narrative, it is not the whole of it,' referring to 'the many forms of
narrative'. By 2007 in a training presentation (Snowden 2007), Snowden refers to 'sense
making items' as anything that can be indexed. By 2010, Snowden has incorporated
a wider definition of narrative (that) would include anything which tells a story:
paintings, pictures, sacred objects and the modern aged blogs and other URL related
materials, for example references to social computing sites such as YouTube or Flickr
Snowden (2010a, p. 3).
Snowden positions story as being at the right level of abstraction, the best form in that 'if you
can catch knowledge in narrative form, it is also captured in the form in which it transfers the
most easily. It is at the right level of abstraction' (Snowden 2007). Part of the value of story
and story fragments as a form of narrative is that they are not only accessible but also retain
their value over a longer period of time. Excess abstraction to words or phrases results in loss
of information value, but so does the abstraction of story into summary documents:
The act of abstracting original material into a structured document or case study takes
place in the context of time and place. As those change the relevance of the material
will reduce. Abstraction means making choices about what is relevant and the level of
understanding in the target audience.
Snowden (2010a, p. 3).
Snowden sees what he calls a 'sweet spot' in the level of abstraction of story material which he
seeks to exploit in research.
Despite the theoretical and practical evidence of the value of this approach, the use of
narrative in this way has met with some reservations, even denial, in knowledge management
circles. Snowden gives many colourful accounts of the earlier years of development. It was
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while Snowden was still working at the Institute for Knowledge Management in what was
called the IBM Story Group that opportunities arose to further his interest in the use of
narrative. Snowden recalls a two day workshop where he 'was the only person advocating that
narrative could be used for weak signal detection and conflict resolution. Everyone else saw it
as a tool for communication' (Snowden 2010a, p. 8). Many other stories are told, though few
published due to the potential for concerns re confidentiality. These relate to the experience of
researchers and participants of projects using narrative methodology and naturalistic
sensemaking with a range of clients including the Singapore government, multinational
companies, and community and not-for-profit organisations. These candid accounts form part
of the reflexive learning process that has been characteristic of naturalistic sensemaking over
the period of its development. Narrative has therefore had a role not only within the project as
methodology, but in an ongoing action learning process that has shaped the methodology
evolution.
He makes it clear that 'narrative is a scientific discipline, capable of allowing statistical
analysis' (Snowden 2007), opening the way for narrative to play not only a qualitative role in
research, but also a quantitative one. More recently, Snowden has published greater detail on
his epistemological approach to the use of narrative in research (Snowden 2010). This work
on the epistemological basis of naturalistic sensemaking is presented below. One important
sector of Snowden’s recent work has been to develop from his theoretical position and his
ongoing refinement of the Cynefin framework, a community of practice and a software tool
called SenseMakerTM. The software has been developed specifically to support the quantitative
and qualitative analysis of narrative. The following sections describe how Snowden’s
naturalistic sensemaking approach and the SenseMakerTM software have been applied to this
study.

6.8 Aim and objectives
As the last in this series of four case studies in this project, the aim of this case study was to
determine the possible implications for a single researcher using naturalistic sensemaking as a
way to explore emerging issues in ergonomics. The intent has been to use the experience of
the case study to identify characteristics of this approach that could contribute to the
development of a methodological framework, not to focus on the interview data. The purpose
of this framework is to assist a professional without specialist training in futures methodology
to explore emerging issues in ergonomics.
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The specific objectives were to:
1. Gain experience in designing an online survey
2. Gain experience in carrying out an online survey within a large organisation
3. Gain experience in the analysis and interpretation of meta data
4. Gain initial insights into how narrative can be used in combination with meta data
5. Complete a basic assessment of the strengths and weaknesses, opportunities and
threats of the method of naturalistic sensemaking
6. Identify specific characteristics of naturalistic sensemaking as a method that could be
effective as elements in a methodological framework for enquiring about emerging
issues in ergonomics.

6.9 Method
6.9.1 Case study design
This case study applies complex adaptive systems theory to a case study exploring emerging
issues in a domain such as ergonomics. It is therefore reasonable that the research design
firstly challenges more traditional descriptions of epistemology, secondly allows for multiple
ontologies, and thirdly, demands a mixed methods approach. To clarify the approach taken for
describing this research design, the following discussion aims to concentrate on the design
from the researcher’s perspective of using the software SenseMakerTM. Where necessary,
references will be made to ontology and epistemology as described by Dave Snowden
(applying these to the Cynefin framework) and other authors who publish on the concept of
sensemaking. The comment on theoretical perspective takes an interpretive position, claiming
phenomenology as being central to the application of the Cynefin framework (see Snowden
2010a). From a methodology perspective, SenseMakerTM is seen as also emphasising action
research and adding survey as a method to this phenomenological approach. The comment on
method is seen from the perspective provided by Teddlie and Tashakkori (2003) on mixed
methods as no discrete material on this subject as it applies to SenseMakerTM had been located
at the time of writing.

6.9.1.1 Epistemology and theoretical perspective
The final phase of this qualitative research project could be seen, somewhat naively, as taking
an interpretive constructionist approach consistent with earlier case studies in the thesis.
Weick (1995) might argue otherwise, as he claims that sensemaking should be 'separated from
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the class of interpretive activities it names and set above this class as a higher level of
abstraction that includes them' (Weick 1995, p. 16).
Snowden himself rails against social constructivism (though not totally discounting it), being
drawn instead to the phenomenological perspective as a way to create knowledge (2010b).
This idea of sensemaking as 'meta' interpretive is consistent with the idea of sensemaking as a
function of macrocognition discussed in section 6.7 above. Klein et al. (2003) see
macrocognition as 'cognitive functions that are performed in natural (versus artificial
laboratory) decision-making settings. Interpretation, as it occurs within sensemaking, is best
understood as occurring within a context (italics added)'. Klein et al. remind us that
naturalism is a
process . . . The naturalist digs out the nature of the empirical world, continually
revising conceptions of it and remaining flexible in methods of discovery and analysis.
In the case of complex cognitive systems, the naturalist probes the world in which
people actually live and work and the emerging situations in which they find
themselves.
Klein et al. (2003, p. 83).
By defining naturalising sensemaking, Snowden has chosen to allow for multiple ontologies
and multiple epistemologies, the approach taken in this thesis. He does this through the
Cynefin framework. In this framework, he provides for each major ontological position
presented in the framework, a guiding epistemology which in turn opens up to many ways of
knowing (see section 6.6). As the Cynefin framework continues to evolve, Snowden has
promised to publish more of his thoughts on epistemology in the near future (D Snowden
personal communication 31 July 2010).
From an ontological perspective, Weick (1995, p. 34) cites Burrell and Morgan's use of a
phrase 'ontological oscillation', his own love of the concept 'requisite variety' and the
metaphor of a contour gauge (a tool for tracing patterns for transfer) to illustrate how plurality
is necessary for sensemaking.
The concepts of ontological oscillation and requisite variety fit neatly when the Cynefin
framework is seen as functioning an as ontological framework (Snowden 2010c).
The theoretical perspective of interpretivism and specifically phenomenology is illustrated by
the way SenseMakerTM positions people to contribute to the overall understanding of an issue
without the researcher acting as an intermediary. Snowden’s work with narrative provides
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evidence that additional layers of meaning are added when people self-index their own
narrative (Snowden 2009).
The same theoretical perspective also supports the idea of disintermediation– that researchers
and decision makers should not be separated from the raw data, but that the data should be
presented in a way that they can form their own interpretation within the current context and
from their own frame of reference.
Mark Spivey contributes to this idea of self-indexing and just-in-time interpretation when he
talks about the concept of the 'emergent interpretant' (Spivey 2010), the concept that the
identity and meaning of a construct is always subordinant to the person and, as a result,
always changing as the person’s world view changes.
The use of a naturalising approach to sensemaking, multiple epistemologies and multiple
ontologies suggests that an ontological position of common-sense or emergent realism as
advocated by Greene and Carocelli (2003, p. 99) can apply. Greene and Carocelli suggest that
'to respect all facets of realism, multiple methods are not only welcomed but actually required'
(Greene and Carocelli 2003, p. 99).

6.9.1.2 Methodology and method
At a methodology level, this case study and the use of SenseMakerTM are carried out not only
as examples of phenomenological research, but also to continue the theme of action research
and survey research.
At the level of method, Weick (1995, pp. 34-35) claims that 'it takes a complex sensing
system to register and regulate a complex object.' A systems approach suggests a place in this
case study for the use of multiple methods as described in the typology created by Teddlie and
Tashakkori (2003, p. 11).
In Teddlie and Tashakkori’s typology, multiple world views are given as one of the
characteristic identifiers of this design approach. In this case study, the subtype is one of
mixed methods design where 'a qualitative and a quantitative data collection procedure . . . or
research method . . . are used to answer the research questions' (Teddlie & Tashakkori 2003,
p. 11). In this instance, the data is collected concurrently, although in other subtypes of the
same genre, it is collected sequentially.
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SenseMakerTM draws on a number of the methods listed in texts such as Crotty (1998, p. 5).
These include survey, sampling, narrative, measurement and scaling and even statistical
analysis in the application of the software. The following sections describe how naturalistic
sensemaking was applied using SenseMakerTM software to explore emerging issues in the
ergonomics of office work within the context of a large public sector organisation.

6.9.2 Procedure
6.9.2.1 Background
In addition to completing a scenario workshop, the proposal and final research agreement
with the large public sector organisation (October 2006 and November 2007 respectively)
provided for the collection of stories from employees relating to emerging issues in office
ergonomics. Following Paul Higgins’ presentation at Ausforesight conference in October
2006 (Higgins 2006), the researcher had attended accreditation training with Cognitive Edge
in January 2007 which happened to be within a fortnight of receiving the acceptance of the
initial proposal for sponsorship of the organisation for hosting the research project. This
allowed sufficient contact with the founder and chief scientific officer of Cognitive Edge,
Dave Snowden, to negotiate the use of SenseMakerTM for the project. It also allowed the
researcher to develop working relationships with others who had attended the workshop,
including one of the course presenters active in Australia, Vivienne Reid. During 2007, the
researcher therefore had the opportunity to not only incorporate naturalistic sensemaking as a
second methodology into the research agreement in its final form, but to gradually incorporate
the concepts of complex adaptive systems and the Cynefin Framework into the research
theoretical approach to the overall research project.
Negotiations for access to employees to complete the survey occurred in parallel with
development of the SenseMakerTM survey. Both processes began during the analysis phase of
the scenario workshop in mid 2008. Operational activities and further changes to the oversight
of the project within the host department of the agency constrained opportunities to run the
SenseMakerTM survey from late 2008 to mid 2009. At this time, renewed efforts to complete
this final case study coincided with further training in SenseMakerTM and provided the
opportunity to use new features developed in SenseMakerTM Collector© software. The
original design relied solely on online data collection, resulting in further delays due to
software incompatibility with the current operating platform for information technology at the
host department. These were overcome by the researcher providing the computers and internet
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access required to collect responses. This new strategy did result in the survey only being able
to be implemented within the major administration building for the agency or at locations that
the researcher was allowed access to. The survey was then able to run from March to April,
2010 with all responses being collected personally by the researcher in either electronic or
paper formats. Data from hard copy versions was entered by the researcher off-site. The final
analysis and summary of the survey results were completed in December 2010 to support
writing of this chapter.

6.9.2.2 Design elements in the SenseMakerTM survey
SenseMakerTM is a software suite designed to support the processes involved in naturalistic
sensemaking. Elements of the suite provide for the collection of the narrative data or other
sensemaking items (SenseMakerTM) and its analysis and interpretation (Explorer©). The
survey data and sensemaking items can be gathered in multiple formats– images, voice and
text for example– and uploaded via multiple routes– online, from hand held devices,
scanning, by digital recording with or without the assistance of a researcher and through a
touch screen in a kiosk.
The central mechanism is a survey with key elements including the following:
1. A prompting question
2. Basic data including a title for the sensemaking item, keywords and also the name of
the respondent if agreed
3. Multi-choice questions in both objective and evaluative forms. Objective questions
relate to the respondent’s demographics such as age group, sex, work area, experience.
These are known as 'sticky' questions that are not repeated. Evaluative questions relate
to the context of presenting the narrative or sensemaking item, for example, is the
intent to inform, to criticise or to praise?
4. Filters. There are currently two versions of these signifiers: dyads (also known as
slider bars) with a filter at each end (See Figure 29) and triads which are equilateral
triangles with each of the corners marking a filter (see Figure 30). A new format will
allow any shape such as a map, a model image. This is not yet available. Designed to
create a degree of ambiguity; the wording in the filters is critical to the success of the
survey.
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5. Slider bars have opposing negatives at either end (an excess of the virtue not present
and an excess of the virtue present). Triads are suited to more abstract concepts. For a
typical triad, a set of filters has either all positive or all negative concepts. There are
some more recent recommendations which allow for two positive and a negative or
vice versa with an additional scaling mechanism. These more recent triads are
designed to work with a concept that has a theoretically neutral position marked in the
centre.
Survey responses are uploaded to a server using SenseMakerTM Collector for data processing
and the resultant data file is made available electronically for analysis using SenseMakerTM
Explorer. The procedure, data capture and interpretation of data for the naturalistic
sensemaking survey in this case study is included in the report to the sponsoring public sector
agency. This appears in Appendix I. The material appearing below is a summary of
descriptions provided to the sponsoring agency.
1. The people in this experience view technology as

Creating more problems than it
solves – not worth the effort

This element
does not apply

Something they couldn’t work
without and wouldn’t want
to

Figure 29 Example of a dyad used in the SenseMakerTM survey

2. In this experience people think about the location where they work as

The place that suits
the person doing the
work
This element does
not apply

The place that
suits the task
they do

The place that
suits the
employer

Figure 30 Example of a triad used in the SenseMakerTM survey
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6.9.2.3 The development of the case study survey
Material from the first three case studies contributed to the content of this SenseMakerTM
survey. In particular, the scenario workshop paper had indicated some of the areas of interest
that could be included. At the time, the advice from the advisors appointed through Cognitive
Edge was to use a further workshop process to assist in the development of the filters. On the
basis of this advice, Viv Reid and Chris Fletcher of Emerging Options facilitated a
consultative process with the researcher, five staff members and the liaison officers for the
project in November 2008. These staff members were invited by the sponsoring department
due to their knowledge of areas relevant to the future of office work. The framing question
was refined with the advisors and the liaison person in the sponsoring department and the key
areas to develop signifiers discussed. Later contact with Dave Snowden in July 2009 (31 July
2009) allowed a different process for survey development based on a literature search.
However, the survey work had already been largely developed at that point.
As a result of these inputs, a draft of the survey was developed by the researcher and refined
through discussion with the advisors and with the liaison person for the host department with
reference to the literature. The draft was circulated to ten members of staff. These included
both male and female staff representatives from different age groups and branches of the host
organisation. The survey was modified slightly to clarify the wording of the questions as
agreed with the liaison officer. Some further changes were considered to allow the survey to
run in an electronic form on earlier versions of the software platform; however, these changes
were not made in the end as the incompatibility issue persisted and another platform was
made available to host the survey onsite. The finalisation of the survey allowed the sampling
strategy to be agreed on and the survey to finally be made available to potential respondents.
A copy of the survey appears in Appendix I.
During the period the survey was developed, the triads were relatively new as a feature - it
was not completely clear how the filters should be defined. The development process of the
filters for the other three triads did not produce a set of three positive or three negative filters.
It was difficult to establish questions which resolved into three different abstract ideas which
impact a single issue and to express these simply given the constraints of the labels for the
filters, the target audience and the ability to engage effectively with advisors in the host
agency to refine these. As the intent was to test the process of running the survey to generate
indicative results, it was decided that the best outcome for the project would be achieved by
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accepting the survey as a draft and proceeding with the case study rather than compromise the
whole project by delaying data collection where operational demands could cancel the study.

6.9.2.4 Sampling strategy
The survey was first made available to staff in specified work units adjacent to that of the host
branch. Two strategies for recruitment were used. The first was to set up a small display
showing the collages of images used to brief participants for the scenario workshop in a
public area at specified times. The second was to promote the project and give data collection
times through the personal assistant to the most senior officer in the selected work area. Staff
members attending were given a small edible gift as incentive– this later changed to a voucher
for a drink at the onsite café. Staff who attended were encouraged to ask others in their work
area to also complete the survey.

6.9.2.5 Ethics
Respondents who participated in the online version of the survey were deemed to have given
consent to participate on the basis of the information on the first page of the survey. Further
consent forms were not required. Respondents who completed the paper based version gave
consent by ticking a box on the covering page of the survey. Ethics approval was given by the
University of Canberra Committee for Ethics in Human Research.

6.9.2.6 Participants
Participants were sought from any employee of the public sector agency working in any role.
A total of 99 responses were obtained in the survey, 52 males and 43 females with the gender
of four participants being unspecified. Of these participants, 88 were full-time, eight were
part time and the work status of a further three was unspecified. The age of respondents
covered the entire span of the workforce, with the majority being younger than 55 years of
age. The survey responses represented classification levels Australian Public Service (APS)
levels 3/4, APS levels 5/6 and Executive Level (EL) 1 and 2. No responses were received
from APS level 1/2 or Senior Executive Service (SES) levels.

6.9.2.7 Data collection
Surveys were collected in the staff dining areas and café areas with the researcher being
available for each session to answer any questions respondents had about how to participate in
the survey. The invitation to participate was published initially within individual work areas
and later on the intranet on the day of each data collection session. Small flyers were also
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place on the counter at the coffee shop to ensure a wider capture. The option of attending
offsite locations to circulate the survey was discussed, but the need to allocate time to the
initial development of the methodological framework for the project took precedence and data
collection ceased when the number of surveys collected per session tapered off.

6.9.3 Treatment and analysis of data
Online data collection required no hands on processing– respondents were verbally reminded
to click the upload option at the end of the survey. One respondent was unable to input the
data herself due to an overuse injury. Her responses were typed in by the researcher and
checked at the time of input. The paper based capture required data entry by the researcher.
This was done offsite and the surveys were stored in a lockable filing cabinet in the
researcher’s home office. The software provider forwarded data sets representing the
uploaded surveys on request. No treatment was required as for each survey collected,
participants signified the meaning of their stories and responses at the point of capture.

6.9.3.1 Data analysis options within SenseMakerTM Explorer
SenseMakerTM software analyses the indexing of filters for each sensemaking item by
calculating scores using a scale of one to one hundred.
For a dyad or two way scale, the proximity of the cursor on the index (the scale) to a filter is
given as the numerical position on a scale 0 to 100 with the scores for the two filters
combined equalling 99. For an SMI positioned at half way towards the filter ‘creating more
problems than it solves’ from the centre scores 74 for this filter and 25 for the filter
representing the opposing opposite ‘couldn’t work without and wouldn’t want to.’
For a triad or three way scale, the total of the scores for each of the filters adds up to 99, with
each filter being on a scale of 0-100. If the cursor is placed on an apex, the score is 99 for that
filter and 0 for the other two filters. If the cursor bisects one of the sides of the triad, then the
filters on that side are scored proportionally, just like a dyad and the other filter scores a zero.
If the cursor is in the interior of the triad, an algorithm is applied which calculates a
proportion of the total score of 99 that applies to each filter. The algorithm calculates the
score of a cursor placed in the geometric centre of the triad as 33 for each filter. As is true for
the dyad, the higher the score (with a total maximum of 99 being possible), the stronger the
relationship that sensemaking item has with that filter.
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The interpretation of data was done with SenseMakerTM Explorer software. The following
descriptions below use the term SMI to indicate sensemaking item (in this case, narrative),
filter to denote one endpoint of a scale and question responses to denote the set of responses
possible for an individual question. SenseMakerTM Explorer© allows the following options:
1. Glance: In spreadsheet format, items in a line including the SMI captured and the
associated question responses with links to associated filters.
2. Browse: Items in a list, each SMI with links to the associated filters and question
responses and following this, summaries of each of the question responses.
3. Compare: For up to three SMIs at a time, side by side comparison of SMIs selected
according to combinations of the responses to their filters and question responses.
4. Range: for each filter, the position of each SMI on a scale of one to one hundred
relative to that label. Dynamic queries allow narrowing of the display to show multiple
combinations of question responses and legends showing colour coding for specific
question responses.
5. Distribute: In histogram or mirrored histogram format, each SMI displayed at points in
the distribution according to the score from one to one hundred for specified filters or
Boolean combinations of filters. Dynamic queries allow narrowing of the display to
show multiple combinations of question responses and legends showing colour coding
for specific question responses. Overlays with data from the statistical analysis are
available for that distribution.
6. Cluster: In cluster format, the positioning of filters relative to one another based on the
strength of the association each filter has to the same SMIs. Dynamic queries allow
narrowing of the display to show multiple combinations of question responses and
legends showing colour coding for specific question responses.
7. Graph: In juxtaposed scattergraphs, the relationships between filters/question
responses and Boolean combinations of filters/question responses. Dynamic queries
allow narrowing of the display to show multiple combinations of question responses
and legends showing colour coding for specific question responses. Overlays with data
from the statistical analysis are available.
8. Landscape: In three dimensional plot format, view plots of combinations of filters
with SMI’s highlighted. Dynamic queries allow narrowing of the display to show
multiple combinations of question responses and legends showing colour coding for
specific question responses. The display can be panned, zoomed or rotated to show the
geometry of the landscape from any position, level of detail or perspective.
The results and a summary paper for this case study are presented in detail in Appendix I.
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6.10 Results of the SenseMakerTM survey
The aim of presenting results here for the SenseMakerTM survey is not to repeat content
provided in the summarising paper, but to support a discussion of the use of the methodology
for the purposes of the methodological framework in Chapter 7.
The summary paper describes the general demographics of respondents and the results for the
dyads, triads, combinations of dyads and triads filters, and a sample of a composite query
using landscape models. A brief summary of results for different filters is listed in Table 31
and for free text questions is listed in Table 32 .
The results in Table 31show how the use of basic combinations of filters and questions allow
subtle understandings to emerge from the data.
The simplest results to interpret were those coming from the dyads or two way filters. The
filters relating to the experience of technology revealed stories at the extremes of the scale
that discussed productivity, seeing technology in positive light, and injury, seeing technology
in a negative light. There were several stories discussing why static work was not healthy,
several of which put forward alternatives that would result in more activity at work.
Comparisons of the filters in triad arrangements, and in particular combinations of dyads and
triads, resulted in some interesting stories coming to light.
One insight was that more senior workers who personally reported experiencing a lower level
of hands-on management perceived this as an opportunity to come up with innovative
solutions to problems they encountered. Another related insight was that there appears to be
an association between ambiguity and flexibility which was seen by the researcher as possibly
having implications for the uptake of new ways of working. One particular story emphasised
that it was necessary to have a high tolerance for ambiguity to work successfully in an
organisation such the one hosting the study but that there were also high rewards to be gained.
A further finding was that some workers perceived a high level of management to be positive,
not negative.
While not solely to do with ergonomics, the filters relating to the perception of management
and perception of autonomy proved to be useful ways of improving understanding of how
intervention on a particular issue, for example relating to a change in work conditions,
equipment or task allocation, might proceed.
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Another way of gaining a finer understanding of an issue such as a negative experience of
technology was to look at all the stories that were indexed similarly and to explore how these
differed from stories with a positive perception of technology.
The use of questions to refine the results returned for different filters allowed a simple
comparison between stories from different genders, different age groups, different levels of
experience and different levels of seniority. There was evidence, for example, of a positive
association between being female and having a perception of work as suiting the person doing
the task while job seniority was associated with work being perceived as 'challenging but
interesting'.
While it was not expected to be possible due to the number of surveys collected, initial
exploration in the three dimensional landscape mode suggested that there is a relationship
between a positive view of technology, a perception of necessary resources being provided,
high autonomy and positive health. The perception of autonomy on the Z axis allows finer
discrimination between stories to establish more nuanced interpretation. These types of
relationships would be difficult to explore in other types of surveys.
Summaries of the data on free text questions reveal more closely the relationship this survey
method has with ergonomics related issues. As data from all fields can be exported, other
levels of analysis are possible. In addition to the information in the free text sections, data on
specific ergonomics issues was also found in the stories, the titles and the keywords.
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Level of analysis and selected indices
Dyads
experience of technology
perception of nature of management
perception of autonomy
perception of management verus autonomy

Comments on results
Highlighted stories of productivity and injury; insights on technology failure
Insights on how senior workers saw lack of guidance as opportunity to innovate
Insights on how tolerance for ambiguity varied and seen as necessary
Work managed always' may be seen as positive; ambiguity and flexibility are
related; may have impact on uptake of new options for work

Triads
Gender effect females and 'suits person' versus males and suits employer or tasks
Novel insights on how employees saw work: physical, abstract, context
Indication that this might flag issues in other areas
Mostly positive stories linking with opportunity ; some strong negative stories

location of work
nature of work
perception of resources for work
perception of change management
Combinations of dyads and triads
perception of the nature of work V perception of
management
perception of the nature of work V perspection of
autonomy
experience of technology V perception of
management / perception of autonomy
perception of change management V perception of
management /perception of autonomy

Nature of work is perceived more negatively if 'work never managed ' or 'no
autonomy', strongest correlation between 'challenging but interesting' and 'total
autonomy'
Experience of technology is perceived more negatively if 'work always managed
or 'no autonomy' and positively if 'work always managed' or 'total autonomy'
Positive correlation between 'not involved in decisions' and negative percpetions
of management and low autonomy. As might be expected, there was also a
corresponding positive correletaion for 'involved in decisions' and 'total

Composite query in landscape
positive view of technology V positive view of
resources V total autonomy
with dynamic query health outcomes

Positive view of technology relates to positive view of resources ‐ best health
outcomes if also high autonomy

Table 31 Basic summary of results for survey
See Appendix I for greater detail
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Summary of responses for free text questions
Responses for changes to physical environment
Fittings and fixtures
plants, BYO exercise equipment
Loose furniture
sit-stand desks, 'better' chairs, furniture that fits
more space allocated per workstation
Workplace layout
Building features
stairs, more meeting spaces in non-public areas, better air conditioning,
more modern / high tech / fun design of environment
Space allocation
bigger work area, increased storage
Technology
video conferencing in all meeting rooms, second screen at desk,
touchscreen, access to laptop, allow for different approaches to work
tasks
Consumables
less paper
New areas
gyms / exercise areas, more private offices for senior staff
External env.
more parking
Acoustic env.
quieter
Work unit design
power to personalise space
Responses for changes to times of work
Work status
more part time work
Hours of work
shifts (potentially 24 hours), late start / finish, early start / finish, split shift
with early start then time off then late finish, longer days with more days
off eg 9 hour fortnight,
How productivity is assessed output measure instead of process measure - leave when work is done
Access to workplace
Location of work
Conditions of service

24 hour access
home working
be able to take off the time that is already owed

Responses for changes to ways of meeting and working with other people
Location of meeting
more in meeting rooms, outdoors and out of office building, more private
Technology supporting
meeting
Physical vs virtual meetings
Location of work team
Tone of meetings
Timing and planning of
collaboration or meetings
Outcome of meetings

greater use of teleconferencing and video conferencing, less use of
sametime, less use of telephone,
more face to face meetings, fewer face to face meetings
greater centralisation of work teams, less outposting, more travel, less
travel,
more informal, less focus on hierarchy, network new staff
early interagency collboration over joint projects
prioritise work delegated, provide clear boundaries of responsibilities,
consider outcome prior to meeting

Table 32 Summary of results for free text questions
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6.11 Researcher reflection on the process of using
Naturalistic Sensemaking
At the completion of the data collection, treatment analysis and basic interpretation of the
expert interviews, the researcher completed an evaluation comprising two processes: a SWOT
analysis of the process of using the methods and a reflexive evaluation where the researcher
answered a series of questions taken from Cheuk and Denzin (1999) and Dervin (2003a),
which are designed to prompt reflection on a sensemaking situation.
The SWOT analysis was based on the process described by Chermack and Kasshana (2007)
and the results shown in Table 33.
The aim of the reflexive process was to draw out any of the distinctive characteristics of the
case study on naturalistic sensemaking and to highlight how these might inform a
methodological framework for exploring emerging issues in ergonomics from the perspective
of a researcher not trained in futures methodology.
While other formats for this evaluation of the process were possible, this simple format
allowed the balance between each of the methods to be checked visually and also to pick up
nuances between the evaluations of the process from a procedural point of view and a more
personal perspective of the experience of the process. The transcripts of the reflexive process
tell a deeper story of the development of the case study and its effects on the researcher which
cannot be pursued further here. Quotations are supplied from the corresponding document in
Appendix F to illustrate summary statements appearing below.
A quick visual analysis shows the balance of comments to be in the area of strengths and
opportunities for the evaluation of this method. The discussion below highlights the issues
according to the logistics/resourcing, form/content, academic issues and the researcher’s
experience of using this method.

6.11.1 Issues relating to logistics and resourcing
Two significant logistical issues were perceived as weaknesses in the use of this method. The
first was that the assumption that an online method for data collection would deliver better
results than alternative options such as a paper based survey. The host department had limited
some of the required software for the survey to work effectively due to an earlier browser
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platform and restrictions on the use of Flash (Macromedia 2011) and Java 2 (2005) software.
In the end, it was decided to continue with online data collection but for the researcher to
provide the equipment and internet access independent of the host organisation’s IT platform.
This created significant delays in running the survey and ultimately restricted the number of
surveys that could be collected. This was offset by a later move to supplement online data
collection with paper based data collection. This proved to have few limitations except for the
five minutes per survey required for the researcher to enter the data. Other options for data
collection were just becoming available. In future surveys, a combination of hand held touch
screen devices, digital voice recorders and paper based data collection would be
recommended.
A second barrier is cost. This survey was sponsored by the software creator and the entry cost
for the survey was minimal for the researcher with no cost passed on at all to the host
organisation. This survey would normally be costed at commercial rates with a set-up cost for
design and programming, then an ongoing cost should the survey remain operational. The
ongoing costs of interpreting data would be potentially only those of training the appropriate
staff to use the software for analysis.

6.11.2 Issues relating to the form and content of information
The semi-structured format for analysis of the information was one of the most valuable
characteristics of this approach. A simple enquiry just browsing the stories, titles and free text
entries revealed insights without any further analysis. At this level, stories can be seen for any
single question or filter. This makes the approach very accessible for decision makers who do
not have formal training in the use of the software or in analysis.
Enormous flexibility was achieved through the use of different combinations of filters and
questions, with some of the insights being quite intriguing. It is likely that with a larger data
set, it would be possible to gain a still deeper understanding of quite complex issues provided
the sampling strategy engaged a diverse group of workers within the agency and potentially
other people whose work is closely related to that of the agency.
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Strengths
Several options for data collection
including paper, hand held devices for
voice stylus or key entry ‐ can be done in
the field; can collect large number of
responses eg in hundreds and thousands,
giving statistical options for analysis; can
collect data real time and over extended
time to track trends and responses to
interventions; allows for use of many
different sensemaking items or 'fragments'
including images, audio material and
objects; three dimensional views ‐
landscapes ‐ provide options to look at
highly complex phenomena; allows distant
perspective gained through meta‐data and
close up perspective through review of
associated stories; allows significance of
information to be rated at the source, not
interpreted by a researcher so world view
accounted for intrinsically; allows results
of interventions to be targeted and to be
monitored through changes in narrative
collected; includes demographic data so
degree of influence of age, sex, role,
experience etc can be considered in
analysis; relatively quick for participants

Weaknesses
Participants need to trust anonymity of
online entry; may be compatibility issues
with software for online entry; paper based
data collection lacks perception of
anonymity and takes more of researcher's
time; level of literacy assumed if paper or
computer / hand held device based capture;
set up of survey if done by researcher is
subject to potential bias, however this is
true irrespective of person / persons
devising survey;
requires large number of responses to
achieve usable data for statistical analysis or
full use of features for landscape displays;
maximum benefit from survey data requires
familiarity with software or better still,
formal training in analysis; limited by
strategy for distribution of invitation to
participate

Opportunities
Can be combined with other methods as
relatively unobtrusive in workplace or
context of survey; requirements of client
organisation can be integrated to develop
customised approach; approach ongoing
development of process, product and
related theory; possible to have group
process for analysis of data due to visual
presentation of meta‐data and associated
stories

Threats
Comparatively expensive to set up
compared to other options including use of
non‐proprietary software, creative
commons licenses and use of non‐specialist
software

Table 33 SWOT analysis for the process of naturalistic sensemaking
There was a sense that it would be good in some instances to be able to see how a particular
story evolved over time or to simply have a longer form of a story that was of special
relevance. While it is feasible to identify individuals through an opt in arrangement, this
would not usually be considered as by sacrificing anonymity, the quality and potentially the
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quantity of the stories captured may be affected. There were no real limits to the length of the
stories collected, so the perception of the required story length was simply a case of
encouraging respondents that the story could be as long as they needed or wanted it to be.
The huge convenience of being able to directly access the unedited narrative should not be
underestimated. As all respondents signified the meaning of their own stories, the form of the
narrative is as close as it can be to text that has not been modified by the researcher. A second
benefit of the survey format is that data collection can in theory go on indefinitely with more
and more patterns being able to be seen in the data as the data set grows.
One final and significant benefit of this format is that narrative can be analysed quantitatively.
There were insufficient responses for this type of analysis to be considered meaningful in this
case study; however, with data sets of up to 2,500 or more surveys possible within a few days,
there is an option for a full quantitative as well as a qualitative analysis of the data set. This
provides a way of linking the narrative to any interventions which are initiated to deal with
issues that have been identified.

6.11.3 Issues relating to academic standards
The most significant issue relating to academic standards is that of the method and limitations
of the survey design. Because the survey software is a proprietary programme, access is
controlled, therefore where the method is in use, there is also some direction over how the
prompting question, the survey questions and filters are created. The creator of SenseMakerTM,
Dave Snowden, currently states that the survey is better based on the results of a literature
search. Some limits to the scope of the survey are necessary for its success, for example the
number of filters and the breadth of the research question. After development of the filters and
survey, the researcher does not alter the research material in any way, leaving it available and
accessible in its original state for further interpretation. A further area of researcher influence
is in the analysis phase. As Snowden uses the principle of disintermediation in his application
of this survey, the narrative and the meta data coming out of the narrative are fully available
to others to analyse. One further benefit is that the data can be exported in its original state to
other processes for analysis. In this way the story data can be considered in other statistics
packages such as NVivo (QSR International Version 8.0) or question responses might be
analysed using other statistical packages.
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The extent to which the stories captured represent the emerging issues of ergonomics in the
office environment in 25 years’ time can only be estimated. The view of the researcher is that
respondents find it easier to focus on the here and now. The advice to be more general about
the time frame was provided by consultants supporting the case study through the software
developer. The stories captured did reflect the prompting question which referred to '‘how
office work was changing' and not the more distant time horizon of the scenario case study.
This finding may also reflect the period in which the survey took place as this was a time of
huge change within the organisation. Information that could equip staff as decision makers for
action now may have been seen as more salient.
Another point is that the process of naturalistic sensemaking is well grounded in theory. The
academics supporting this approach are prolific authors with strong academic credentials.
These individuals are in almost constant communication with other stakeholders through
blogs, online training, support for academic research and pro bono work for not-for-profit
organisations. This creates an atmosphere of openness where any questions relating to how
theory is applied to practice build both the academic and professional community.

6.11.4 Researcher experiences and their effect on using naturalistic
sensemaking
The transcript of the reflexive process for naturalistic sensemaking showed, if anything, a
sense of relief that there could be a feasible and sustainable way of looking at the future of
ergonomics issues in the context of a government office department.
As the final case study, the application of naturalistic sensemaking benefits from the earlier
studies. The familiarity with the literature and subject achieved through the first three case
studies certainly contributed to the ease of development of the survey. This would otherwise
have been an extra step and potentially one which would have taken more time than was the
case in this study.
The experience of running the survey could be described as pleasurable. Respondents were in
general interested in the topic and supportive of the project by helping with recruitment to the
survey. The main experience was of the frustration around overcoming the issues with
compatibility of the information technology platform. The IT issues were not, in the end, the
significant limiting factor they were thought to be and other alternatives would have been
quite viable. The experience was then one of learning to apply the method more flexibly.
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The analysis process was interesting in that it brought the researcher into direct contact with
very powerful narrative in a way that allowed valid interrogation of that narrative. The
potential loss is that the researcher did not have the opportunity afforded in the other three
case studies to develop or create new insights with participants. This sense of collaboration
can be gained with the naturalistic sensemaking process through a team approach in the work
of creating the filter and through the group interpretation of the results.

6.12 Implications of using naturalistic sensemaking
While using this method can be thought of as more costly because of the need to pay for a
license to use proprietary software, overall it was vastly more sustainable than any of the
other three methods trialled in this study. The results of this study show that additional costs
such as providing a platform on which to collect the data can be minimised through the use of
alternative technologies and can be as simple as paper or the one off purchase of hand held
devices.
This method clearly delivers an ongoing source of data from which to learn about emerging
issues in any field through real time quantitative as well as qualitative analysis of narrative
data. This is allowed through access to data at two levels– the meta-data as well as the raw
narrative data, both of which can build incrementally as the study continues over time.
Naturalistic sensemaking provides a way to achieve both a current knowledge of the operating
context and a way to look out for emerging issues.
Naturalistic sensemaking allows multiple perspectives in a format where world view is
accounted for intrinsically as respondents signify their own meaning. No hands on activity is
needed from the researcher after the initial set-up of the signification framework enabling
independent indexing by respondents, yet the data can be made accessible to multiple
individuals for interpretation. The survey will be biased to the extent that there must be a
focus for the survey and only a subset of all the demographic questions and other potential
questions can be asked. The offset is that by using story data, the interpretation of the
prompting question is up to the respondent. Any subject the respondent wishes to cover can
be included, irrespective of the prompting question or other survey elements.
Subtle interpretation was possible with queries combining complex arrangements of filters
and questions, but simple queries are easily made at multiple levels. The narrative data with
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and without indexing is always accessible to allow alternative enquiries or later interpretation
in a new operating context.
The fact that, with this approach, codification was not required to prepare data for analysis
resulted in significant value for the case study and the project. There were both savings from a
logistics point of view, for example on transcription and time spent on initial analysis, and
gains from an academic point of view due to the decreased influence the researcher had on the
research material over the course of the case study.
Snowden’s quote from earlier in this chapter provides greater insight here:
at the highest level of abstraction (you have a conversation with yourself) the cost of
codification is very low as you have a 100% shared context…On the other hand if you
want to share your knowledge with everyone then the cost of codification will
approach infinity. Basically the less the shared context the higher the cost in money,
time and effort of creating a knowledge artefact or artefacts which will successfully
allow knowledge to diffuse without the direct mediation of the knowledge holder.
Snowden (2010a, p. 1).
For 'knowing efforts' to be sustainable over time, they need to be, as far as possible,
independent of individuals, from an approach that preserves context, and in a way that is
scaleable. Furthermore, the information gathered needs to be able to be shared with others
efficiently. Snowden’s remark highlights the fact that codification is more part of the problem,
than part of the solution. Fine granularity, low specificity data and disintermediation provide
not only the potential for a greater volume of data, but also for greater quality and validity of
data.
At least five benefits of using this type of methodology are noted for human factors and
ergonomics. The first is that this approach would allow real time intervention of issues as
soon as initial evidence arose. The likelihood of issues being picked up should be increased as
the analysis can be done by a single manager or researcher or a small team, all of whom
would take different perspectives to the process. The second is that complex interventions are
more feasible because the analysis itself can allow for complex combinations of factors. The
third is that if an intervention was proving counterproductive, the early warning signs could
be picked up and the intervention changed with the metrics for picking up issues of that type
being developed real time. This is Snowden’s safe-fail as opposed to the more conservative
fail-safe. This will allow interventions to be more scalable and yet able to be effectively
monitored. The fifth is that as new technologies and equipment is put into the workplace,
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constant monitoring is possible. This method offers a way for human factors and ergonomics
professionals to combine field research with academic research because naturalistic
sensemaking is not only theoretically sound, but also a practical and sustainable research
methodology.
Finally, research must be communicated. The reflexive interview for this case study
(Appendix F) showed that this approach:
has embedded in it all the elements needed for communicating complex ideas to others–
the stories, graphs and statistics that bring information to life. In all the other different
way . . . tested, there was much more work associated with creating this information if it
was available at all.
The value of the ability to communicate ideas simply and validly should not be
underestimated. The use of a qualitative as well as quantitative approach for the analysis of
narrative data provides an extra level of usability, made even more effective with the use of
visual representations of the data.

6.13 Towards a framework
With the completion of the fourth case study and the evaluation of each of the case studies in
turn, a model and framework can be presented which integrates what has been learned. This
integration has been achieved by firstly identifying all the different types of resources which
contributed to the success of each of the case studies and secondly, grouping them together in
ways which supported the selection of overarching terms which confirmed the key elements
for success in a study of this type. Mapping these resources and the process of refining the
terminology and the relationship of the emergent elements to one another was accomplished
using an abductive reasoning process which has been ongoing throughout the course of the
research project. Part of this development process also included taking account of the
theoretical reasoning applied throughout the thesis and the limitations of graphics to depict
what can be thought of as quite complex ideas. Finally, the choice of the terms used evolved
throughout the finalisation of the model and framework. They are presented here as works in
progress with the expectation that, if useful, others will modify their format and use to
account for new knowledge. Chapter 7 now presents the Sensemaking Spiral (a theoretical
model) and Context for Action (CA) (a methodological framework).
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Chapter 7 A sensemaking spiral creates context
for action
7.1 Introduction
This thesis began by likening the search for emerging issues in ergonomics to a journey to a
foreign land. The metaphor was used to explain why a methodological framework is needed
for this search. Like the journeyman, the researcher needs to prepare, to plan the choice of
route and tools to take in order to make sense of the landscape, man-made features, unfamiliar
language and culture. It is not unlike 'learning the land' so here the journey is simply
described as action learning or sensemaking. Four different approaches have been tried in this
sense making process, the costs and benefits of each assessed. This thesis has considered the
research context and argued that an effective process will account for ignorance as well as
knowledge and therefore need both multiple ontologies and multiple epistemologies. Even an
effective process will test the resources of a single researcher, the limits of that researcher's
objectivity and improve the researcher’s understanding of their own subjectivity.
This chapter describes a model and a methodological framework. The model is the three
dimensional Sensemaking Spiral. The methodological framework, Context for Action, is
structurally related to the model, is a cross section of the spiral and represented as two
dimensional. Together, they can be used to plan, execute and review the process by which a
professional can identify emerging issues relevant to their field, in this case, the field of
ergonomics. In this case, application is in the field of ergonomics.
The Sensemaking Spiral is more philosophical in character because of its association with
frameworks for ignorance and knowledge. The spiral has both temporal and spatial qualities.
The framework Context for Action functions as a topology (Judson 1980): it sets out and
connects key concepts that are important to include in a process for researching emerging
issues. Context for Action is not intended to replace discrete methodological approaches,
methods or tools used in futures studies or ergonomics nor any other relevant field. It does not
attempt to model the domains of communication or knowledge management nor categorise all
the research methodologies available. Its purpose is to show a process for seeking and making
sense of the extraordinary volume of information which exists or which the researcher may
create in order to answer the question 'what are the emerging issues in . . . '
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After first describing the Sensemaking Spiral, this chapter illustrates the spatial and temporal
functions of the spiral, showing how different spirals in the past, present and future might
interact. The Sensemaking spiral is drawn with humble ignorance outside the spiral and
purposeful ignorance within it. Simple links are then made to Kerwin’s taxonomy of
knowledge as accounting for the known/knowable and unknown/unknowable (Kerwin 1993).
The name for the framework Context for Action (CA) was chosen firstly because
sensemaking is seen as supporting firstly pre-hypothesis research and secondly because
decisions about reasonable actions should be taken on the basis of what is learned. There is a
strong emphasis on action learning throughout this project. In recognising the importance of
fieldwork to the discovery of emerging issues, the author must also acknowledge the strong
influence of Dave Snowden’s naturalistic approach to sensemaking (Snowden 2010a).
Snowden positions sensemaking as providing the context for appropriate action in real world
situations. On a personal level, the framework has been inspired by time the author spent in
Arnhem Land, Australia in the years leading up to doctoral studies. An ancient, rocky outcrop
called Ubirr provides a dramatic view across the landscape, but more importantly, it is a place
to explore, a place for storytelling, painting and contemplation, all of which match elements in
the framework.
In this chapter, each of the five elements in Context for Action is defined, justified and its role
in the framework discussed. To promote better research outcomes, tactics and resources for
those tactics are listed with guidelines which suggest how this framework can be used. The
chapter then develops potential performance criteria for each element and shows some early
applications of the model and framework.

7.2 Exploring emerging issues in ergonomics: A
Sensemaking Spiral
7.2.1 Action learning as sensemaking
The spiral form has been used to illustrate concepts in areas of knowledge related to this
project. Literature on action learning and research often illustrates cycles of action, reviewing
and planning with a spiral, though few illustrations show the traditional left to right
orientation which acknowledges a common depiction of the passage of time in western
culture.
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Spiral Dynamics is a model and theory which also describes a cyclic, evolutionary process– in
this case the evolution of a person. It is mentioned here because it is illustrated as a spiral and
also because Spiral Dynamics is associated with the IOS / AQAL framework (Slaughter
2004a). Spiral Dynamics is not put forward here as essential theory for this project.
A spiral is also used to demonstrate three sub-processes in information systems development
(Stapleton 2002, p. 21). These are sensemaking, explication and redesign. In Stapleton’s
model, both humans and artificial intelligence both contribute to sensemaking.

Figure 31 Sensemaking as a sub-process in information systems development

Figure 32 Basic form of the Sensemaking Spiral for this thesis
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One assumption made in this model is that the capacity of an individual for sensemaking
continually increases without fluctuating over time with age, health state or external factors
affecting capacity. The potential for the spiral to represent a changing or intermittent
sensemaking capacity by a change in overall diameter of the spiral or the continuity of cable it
is formed from provides a way for the future development of this model.

7.2.3 A sensemaking spiral: The context of knowledge and ignorance
This thesis has consistently argued the importance of reducing ignorance in the process of
exploring the future. Ignorance has two broad types: humble ignorance and purposeful
ignorance (Heltne 2008). Figure 33 above shows the coils of the spiral enclosing the different
types of purposeful ignorance, and humble ignorance as being outside the boundary of the
spiral. The spiral itself then comes to represent the knowledge held by the researcher, either
tacit or explicit. The model implies a limitless context for sense making in the spatial sense,
assuming firstly that the volume occupied by humble ignorance is boundless, secondly that
over time there is potentially an ever expanding volume of purposeful ignorance and thirdly
that both of these types of ignorance can be the source of future knowledge when incorporated
within the spiral. The overall proportions of the use of space appear rational, in that ignorance
occupies more space than the knowledge represented by an individual.
The model is unique in that it also allows for an overlap between purposeful and humble
ignorance in the zone- effectively the walls of the cone- where the coils of the cable pass
through space. This zone can be depicted as 'the sensemaking zone.' The thickness of the
cable from which the spiral is made can also change; a thicker cable would signify the growth
in knowledge (or the reduction in ignorance) of the researcher.
In a statement that summarises the relationships between important concepts for this model,
Burns and Stalker (cited in Weick 1995, p. 95) describe uncertainty as:
the ignorance of the person who is confronted with a choice about the future in
general, and in particular about the outcomes which may follow any of the possible
lines of action. Since he must choose, if he is to remain operative (as a businessman or
any other agent), he acts in accordance with his belief about the future and the specific
possibilities. These possibilities will always be differentiated in his mind according to
the degrees of belief with which they are credited.
Burns and Stalker, (cited in Weick 1995, p. 95)
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the future, so the intent in developing this model has been to situate the spiral within the pool
of ignorance, but to allow for the development of different types of knowledge as these evolve
from the sense making process.
This approach suggests that knowledge not held by the 'sensemaker'- the known knowns and
unknown knowns of others- are 'pulled' from other sensemaking spirals into the humble
ignorance space and from there into the active sensemaking spiral. Further description of the
methodological framework is now required.

7.3 Description of the structure of the framework
Context for Action
The methodological framework presented below represents a process through which an
individual researcher or team can locate the methodological options available to them in a
broader process of sensemaking. The goal is to assist identifying emerging issues- what Burn
and Stalker (cited in Weick 1995, p. 95) called 'specific possibilities'- in the researcher's field.
Figure 35 illustrates how the methodological framework (Context for Action) derives from
the model (the Sensemaking Spiral) in a perspective view of a cross section of the spiral.
The spiral comprises of a cable with four strands and a core encased within an outer sheath.
The sheath represents the perspective of the researcher, the core represents meaning existing
before and modified by the sensemaking process, and the three embedded strands represent
three critical concepts supporting the sense making process- momentum, narrative and
patterns. An enlargement of the Context for Action is shown in two dimensions as a cross
section of the Sensemaking Spiral in Figure 35 and a summary of the definitions provided in
Table 34.

7.4 Definition of elements of the framework Context for
Action
The following section describes each of the elements of Context for Action: perspective,
momentum, narrative, patterns and meaning. Each element of the framework is represented by
a series of tactics developed through the process of this research project and presented in
Table 35 with further resources listed in Table 36. No claim is made that each of the five
elements is completely represented by these tactics (that is, more tactics exist currently and
more are possible) nor that the list of resources for tactics (the methods, tools and approaches)
is exhaustive.
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Term

Definition in this model

Perspective:

Vantage point

Momentum:

An action or actions taken to assist the exploration of
perspective.

Narrative:

A coherent representation of a story which happens in
conversation, is composed of discourse, appears in a sequence,
and is interpreted retrospectively. Narrative is characterised by
form and serial processing.

Pattern:

A perceptual structure occurring in different forms, that is
emergent from the relationship between recurring entities or
events and or considered worthy of imitation. Patterns are
characterised by form and parallel processing.

Meaning:

Signification; the outcome of integration and synthesis
involving processes such as perception, reason, imagination,
vision and intuition.

Table 34 Summary of definitions of elements of the framework Context for Action
The purpose of providing the definitions for the elements is to settle on those that serve the
process of sensemaking for the purpose of exploring emerging issues. As the source of the
Context for Action and the approaches it refers to rely on literature from multiple domains,
where a suitable definition was not found, competing alternatives have been presented. In the
case of four of the five terms, a functional definition has been created from several different
definitions.
Due to the multiple meanings of the terms narrative and patterns, the objective has been to
arrive at a definitions and uses of these terms which are not mutually exclusive. An entity or
event could therefore be interpreted through either the pattern or narrative element, for
example poetry as a pattern and a picture as a narrative. This allowance has been made
because the nature of material relevant to futures studies spans multiple ‘texts’ (Inayatullah
2004, p. 8) of sensemaking items (Cognitive Edge 2006, p. 1); Hignett and Wilson (2004)
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refer simply to words and pictures. The methodological framework should therefore allow for
variations in the meanings of the elements which make it up.

7.4.1 Perspective
Within this model, perspective is defined as a vantage point (O'Neill and Shultis 2007, p.
1032). This definition has been selected because of the strong links that it allows with all four
other elements in this model. The following points demonstrate these links:
1. This definition helps to distinguish between 'perspective' meaning 'a place or lookout
point' (the location from where viewing is done) and the understanding of perspective
as 'point of view', that is the frame of reference or perhaps world view which can be
gained from the first definition of perspective.
2. Creating a sense of place strengthens the idea that the model can be used to create a
context or physical setting for sensemaking through the flexible use of perspective. In
this way, perspective informs the frame but it is not the frame. The intent is to use the
element of perspective to constantly test understanding throughout the sensemaking
process.
3. The physical nature of a vantage point in the definition is consistent with the use of a
common device in narrative (characters moving around throughout the story).
4. Through defining perspective as a physical place, it allows for the concept of another
element of the model– momentum– to link to the definition of perspective through the
movement between perspectives. 'Gaining distance' is a key element in Inayatullah's
post structural toolbox (Inayatullah 2004a) and an idea which allows the model to
support the production of meaning through momentum, pattern and perspective only.
This effectively reduces the reliance on what could otherwise be seen as the pivotal
role of narrative in this framework. The intent here is to give a level of redundancy to
the model which would be lost if the definition of narrative as being multimodal is
tested and found wanting in practice.
5. The term meaning, one of the five elements of the model, can have the sense of
‘arrival at a destination', which of course can be a new perspective. The use of this
definition of perspective– vantage point– reinforces the overall metaphor for
researching emerging issues in human factors and ergonomics– the metaphor of the
explorer travelling to the unknown land of the future.
Understanding the influence of the concept of worldview on the research process has been
shown to be central to this thesis. A changed working perspective can be used firstly in a
practical way to gain insight on other elements of the framework and secondly to gradually
surface world view, creating in turn, new options for perspective. The elements of
perspective, momentum and meaning should be thought of as co-dependent. This could be
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thought of as defining the physical structure of the cable as these three elements represent the
key features of the spiral of action research and learning.
Three frameworks in futures studies and knowledge management stand out as important
contributions towards achieving, changing and critiquing perspective: CLA, IOS/AQAL and
the Cynefin framework. Each has been described within this thesis. The overarching aim of
the element of perspective is to drive acceptance that there are both layered and alternate
realities and to set the scene for the use of both multiple ontologies and epistemologies
throughout the sensemaking process.

7.4.2 Momentum
Momentum is defined here as an action or actions taken to assist the exploration of
perspective.
This definition is constructed from the concepts of action (as in action research and learning)
movement states (Dervin 2003), the words 'act' and 'probe' from Kurtz and Snowden (2003),
dynamical complex systems theory (Juarrero 2010) and verbing (Dervin 2003c). The central
concept here is that a state of deliberate action or the choice of inaction is required to keep the
sensemaking process working. Momentum is required to keep a perspective active, even if the
perspective is best served by reflection. The element called momentum supports concepts
such as being playful with and manipulating ideas, seeking expertise, carrying out pilot
studies, making mistakes and applying the skills of active observation. Quotations such as 'if
you do what you've always done, you get what you've always got' reflect the element
momentum. Rather than a strategic plan, momentum instead chooses tactics, waypoints and a
start and end state to inspire flexibility rather than deliver a rigid system for action. Examples
of momentum include going to conferences, using the concept of pre-hypothesis research to
discover emerging issues, actively allowing for failure in the mode of safe-fail (Snowden
2010a) and moving between different perspectives.
Any activity which makes use of one of the tactics or means of gaining perspective can be
included here. This would therefore include the process of setting up organising focus groups,
interviews, brainstorming and workshopping using one of the frameworks such as CLA
suggested as a means for gaining perspective. The output from the element momentum is
what Inayatullah would define as text (that is something that can be critiqued) and what
Snowden would call a sense making item or fragment or just a new vantage point. Momentum
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then contributes in the sense of shifting gears as the process moves between different
elements in the framework.

7.4.3 Narrative
Definition of the term narrative is dependent in part on the definitions of the linguistic units
used to describe it. Definitions vary significantly between the domains of language and social
science for the related terms text, conversation and discourse. Potentially with a broader
interpretation of the term narrative in mind, some definitions refer instead to the general
qualities and functions of the term.
In their comparison of two approaches to sensemaking, Browning and Boudès (2005, p. 32)
define narrative as 'the type of communication that happens in conversation, is composed of
discourse, appears in a sequence, and is interpreted retrospectively.' The term discourse is
used here to mean 'linguistic units composed of several sentences– in other words,
conversations, arguments or speeches' (Edhlund 2007, p. 139). This meaning is different to
that used for Discourse (shown here capitalised and in italics) in social science as following a
topic or theme, an interpretation of Discourse which will be presented below under the section
'patterns.' This alternative use of the term Discourse is the one taken up by the foresight
community and political scientists, for example.
Scholes (cited in Weick 1995 p. 128) defines narrative, in this case as narration, as 'the
symbolic presentation of a sequence of events connected by subject matter and related by
time'. Abbott (2008, p. 237) defines it simply as the 'representation of a story'. Abbott
explains that story exists 'independent of its narrative', the telling of the story being able to be
done in many different ways but having an overall sequence and coherence, the story being
'the chronological sequence of events involving events and entities.'
The model derived from this research assumes that narrative is not just linguistic in nature.
That is, narrative is not just textual, auditory or verbal, but it also appears in multiple modes
with visual, kinaesthetic, tactile and gustatory forms (McHugh 2001) and as different types of
media. Narrative is considered to be a type of cognitive structure (Herman 2009, p. 76)
imposed by the mind to give coherence to the world and things in it and which occurs in a
communicative context (Herman 2009).
The definition of narrative used in this model is 'a coherent representation of a story which
happens in conversation, is composed of discourse, appears in a sequence, and is interpreted
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retrospectively.' Narrative therefore has form and temporal sequencing as key characteristics.
The use of the term narrative for this model instead of a broader term such as text needs
justification.
This model assumes that narrative knowledge can be used to uncover and give context to
practical knowledge and discursive knowledge. Furthermore, it assumes that narrative can be
used actively to find sources of scientific knowledge and support the understanding of that
scientific knowledge. Narrative is accessible to a greater range of people than scientific
knowledge in its academic form and narrative often used to explain scientific concepts in the
media and to non-specialist groups. This assumption has been made on the basis of narrative
being a central and ancient element to human communication. Knowledge achieved through
discourse and reasoning can be situated and explained through the use of narrative. Narrative
knowledge is important in knowledge creation and sharing (Schreygogg and Koch 2005, p. 5).
A way of determining emerging issues in human factors needs to be, above all, accessible to
the researcher. It is likely to be more useful if the source of the knowledge is commonly
accepted when used as an exemplar in discussion, analysis and when explaining results.
Narrative shares an important role with patterns as a way for people to communicate and to
interpret aspects of their environment

7.4.4 Patterns
Literature on patterns comes from a number of domains such as information technology
graphic design, industrial engineering and the natural sciences.
In this model, a pattern is defined as 'a perceptual structure occurring in different forms that is
emergent from the relationship between recurring entities or events and or considered worthy
of imitation.'
A pattern can therefore be firstly, a structure which is perceived from the relationships
between recurring entities or events or secondly, a perceptual structure which is proposed for
or considered worthy of reproduction or thirdly, both of these.
The first application of the definition accounts for patterns that arise from words, themes,
colours, shapes, sounds or even 'a reliable sample of traits, acts, tendencies, or other
observable characteristics of a person, group, or institution' (Merriam-Webster, 2010).
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The first aspect of the definition allows for text which is considered non-narrative in nature
(Abbott 2008), for example Discourse and poetry, to be allowed for in the model. At this
point, it is useful to recall Inayatullah's definition of text as 'something that can be critiqued'
(Inayatullah 2004b, p. 8). Discourse, defined as a recurrent theme or topic in text, appears to
fit the definition of a pattern. Scientific publications could be considered another type of
pattern form (Lucio-Arias 2009).
Patterns and narrative can be used together to provide a more comprehensive understanding of
how to approach a problem. A pattern may be put forward as giving the general solution to a
problem and narrative the explanation of the application of the solution. This definition of
patterns allows for images to be interpreted as either narrative (for example a film or an image
created of an imaginary future world with a sequence), or a pattern (for example a collage of
thousands of images of chairs with recurring elements or an image of a single 'futuristic'
designer chair).
The second aspect of the definition includes patterns such as plans for building or a model of
an industrial design, an archetype, style or exemplar. The extensive use of the term 'pattern' in
the areas of design and art will not be discussed further. It is sufficient here to highlight the
many uses of the term in areas as diverse as mathematics, software programming, biology,
literature and psychology.
The third aspect of the definition allows for a pattern form created from a recurrent theme
(aspect one of the definition) to be put forward as worthy of imitation (aspect two of the
definition). An example of this type of pattern would be a coding term used in NVivo, a text
analysis tool. Heuristics could be thought of as being a form of rule based pattern, but
potentially also seen as a form of instructional narrative.
Reporting the literature that describes how the creation, interpretation and use of patterns is
central to perception, cognition and communication is well beyond the scope of this thesis.
The point to be made here is that pattern recognition, like narrative, is a core aspect of being
human and one which links to how humans create meaning.

7.4.5 Meaning
Meaning is a concept commonly described in linguistics but applied much more broadly when
considered from a philosophical perspective. For an in depth analysis and discussion of the
term in philosophy see Cooper (2003) and Polanyi and Prosch (1975). The simple definition
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in the Macquarie Dictionary is 'that which is intended to be or actually is expressed or
indicated, signification, import (Delbridge et al. 1997, p. 1185). Another definition is
'something that is conveyed or signified; sense or significance' (thefreedictionary 2001). A
functional definition for the purposes of this model has been derived from Polanyi and Prosch
(1975) with reference to the dictionary definitions cited above. In this way, aspects of the
processes believed to result in signification and meaning are named.
Meaning in this model is understood to be a type of high level coherence. The definition is
taken to be 'signification; the outcome of synthesis and integration involving processes such
as reason, perception, imagination, vision and intuition'.
The framework shows meaning as touching on each of the other elements, so perspective
reacts with meaning (for example as ideology), individual narratives and patterns have their
own distinctive meanings, momentum should have a purpose. Meaning is also most
importantly taken to be the outcome or the ‘sense made’ through the sensemaking process.
Meaning interacts with, informs and disturbs perspective, therefore creating pressure for a
change of perspective through momentum.
A further important use of the meaning element of the framework is to drive effective
communication of what has been understood. This process can make use of any of the other
elements to illustrate the message.

7.5 Tactics and resources for tactics
Tactics are summary statements which point to the resources– approaches, activities,
methods, tools or principles– that can be used for a specific element in the model.
Tactics for each of the five elements, perspective, momentum, narrative, patterns and meaning
are presented in Table 35 with examples of resources for these presented in Table 36.
Neither the list of tactics nor the accompanying list of resources is intended to be exhaustive.
Where a tactic is listed against a specific element, it does not exclusively apply to that
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Perspective
Use tools or methods and approaches that focus on perspective
Think of perspective as active (not passive) and constantly evolving
Think of reality as being both layered and having multiple alternatives
Use multiple ontologies
Learn how to identify and test assumptions
Critique perspective at every stage of the sensemaking process
Gain understanding of the concept of world view, values and belief systems
Consider aspects of perspective such as time, space, perception, cognition
Momentum
Deliberately use activity and exposure to force or allow perspective shifts
Seek the activities that define the context / frame, test assumptions, crystallise meaning
Find a guide, a mentor for thinking processes influential on the content and method
Use the concept of state management to maximise efforts and energy of researcher / team
Aim for safe fail not fail safe; value mistakes
Insist on many small tests or pilot studies: be reflexive about trial and results to inform next actions
Choose a direction and tactics, waypoints, a start and an end state instead of goals and strategies
Use an interdisciplinary studies approach honouring multiple epistemologies
Narrative
Be prepared to digitally record, listen to, transcribe and revisit someone's words
Consider visual, auditory, tactile, gustatory, olfactory, kinaesthetic narrative as well as text
Find where the conversations happen and earn the right to join them
Think of conversation as having different degrees of co‐creation of meaning
Recognise and use different narrative research tools and different forms of narrative
Revisit the past for stories that help understand the present to enhance perspective
Actively use curiosity and knowledge / ignorance frameworks to guide your conversations
Collect stories from others who are different from you and different from people you know
Patterns
Seek and use technology that assists with the perception and visualisation of volumes of data
Link multiple computer screens and ensure support for technology that assists gaining perspective
Look for links ‐ different ways of pulling things together or pushing them apart
Aid pattern recognition: use concepts to help select size of units of data and nature of context
Collect and learn to recognise different pattern features and use different pattern formats
See patterns as able to be 'deconstructed', as crystalline, transient, incomplete and flawed
Learn the art of designing and integrating models
Develop and use concepts such as heuristics and rules where appropriate
Meaning
Use knowledge base from interdisciplinary studies and other sources for on integration / synthesis
Use concepts for integration from literature on innovation, creativity, imagination and insight
Be open to new meanings; accept abiguity and 'know fallibly'
Value verbs over nouns as these keep interactions and meaning active.
Position others to make and express their own meaning; idea of disintermediation
Choose the level of abstraction and language palette to enhance meaning for an audience
Use myth and metaphor, analogies; consider a creative response to enhance meaning
Use accessible sources of philosophy and acknowledge tensions between major concepts
Think of meaning as arrival at a new departure point linking with momentum and perspective

Table 35 Summary of tactics proposed for elements in Context for Action
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Perspective
Futures tools including CLA, AQAL / Integral futures
Enivronmental scanning acronyms: STEEPER, PINCHASTEM, INPSECT
Cynefin Framework
Thinking tools: Weiner & Brow, 2006; Edward de Bono
Post structural toolbox (Inayatullah p8‐9, 2004)
Slaughter & Bussey (2006)
Inayatullah (2005); Henderson, Thompson and Henderson (2006)
Cornish (2004)
Momentum
Go to conferences/industry/professional events where many people see same material
Brainstorming and similar activities
Discussion with supervisor, colleague, foresight practitioner
Retreat, sabatical
Establish failures as acceptable and integral to process and project
Series of evolving pilot studies
Concept of pre‐hypothesis testing with ongoing enquiry
Build knowledge of interagency and interdisciplinary contacts and projects
Narrative
Technical support for audio / audiovisual material and IT
Establish examples of alternative modalities of narrative
Establish trust network of professionals, centres of excellence
Gain skills in narrative interpretation; discourse analysis
Establish difference between narrative, non‐narrative, story, anecdote, metaphor
Genealogy; establish reflective processes: interview, journal, action learning process
Ayubb (2001); Smithson (1991); Berry (2008); Kerwin (1993)
Autobiographies, Sensemaker, anecdote circles; organisational storytelling
Patterns
Text analytics tools / sensemaking tools: Leximancer, Nvivo, Sensemaker
Technical support for audio / audiovisual material and IT
Data visualisation tools: Photosynth, Seadragon
Finely granulated data, codification, specificty; figure ground; ambiguous; fuzzy; emergence
Sources of patterns from design, IT, language, music, science.. Positive neg space.
Metaphors: bricoleur, mosaics, patternist, synthetist
Resources from area of cognition, design; cognitive mapping, mental mapping
Resources from area of macrocognition
Meaning
McDonald, Bammer and Deane (2009)
Seek sources to mimic or design new ideas; sources for creativity, innovation tools
Seek sources for conceptualisation of complex ideas eg paradigms
Concept of verbing: Dervin (2003); Verbs not nouns: Weick (1995); Visual Thesaurus
Allow detachment from outcome of sensemaking process
Ladder of abstraction: Hayakawa (1973); familiarity with semantics and semiotics
Read fiction and non‐fiction widely; see media from different genre
Find mentor and/or entry level philosophy course; dialectic / dialogic; knowledge/ignorance
Consider models, typologies, typographies, frameworks to guide next activity

Table 36 Examples of resources for tactics in the Context for Action
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element. The purpose is to provide a flexible list of options that serve to maximise the
effectiveness of each step in a phase of sensemaking. Some of the tools or methods included
have been designed specifically to enhance sensemaking. These should logically appear under
more than one tactic. The location of tactics and resources on these tables should be thought
of as coming out of the results of this project, but not as a fixed location of the tool within this
framework in the long term, nor one that has been agreed on by the creator of that resource.

7.6 Guidelines for use of the Sensemaking Spiral and
Context for Action
This section presents guidelines showing how the Sensemaking Spiral and Context for Action
can be used. They refer to the model, framework and model space. Methodologies, methods
and tools used to support a tactic are collectively referred to as resources.
1. Resources used to leverage elements can be displayed at any point on the CA
Framework, the Sensemaking Spiral or Space. Resources are seen as being
independent and interoperable. Combinations of resources can be shown in text format
as a being linked using a vinculum as proposed by Russo (2010). Both temporal and
spatial relationships can be shown.
2. Entities or events associated with but not active in a sensemaking process can be
mapped onto the Sensemaking Spiral and or Space anywhere on the timeline. Entities
might include people, concepts, and issues, classes of tactics or resources. Events
might include the genealogy of a particular issue or a predicted event in the future.
The mapping of events and entities needs to be revisited during the research process.
3. Inputs, processes and outputs can be mapped like resources however activities may be
co-occurring or discontinuous. Linkages should be made as verbs, not nouns.
4. Resources can be placed on the model space to externalise some aspect of the
sensemaking process, for example making both the raw data and metadata accessible
to others for collective interpretation.
5. Important characteristics of the sense making process are resilience, flexibility,
fallibility, innovation, synthesis and integration. These characteristics, like the
capacity to work with the framework elements, will be expressed differently in the
various people associated with a sensemaking activity. Individuals or teams may need
support to ensure these characteristics are active.
6. Many perspectives are required for validity. Recursive cycles through elements of the
framework will increase the likelihood that conditions for validity are met, in
particular the requirements for multiple ontologies and multiple epistemologies. A
balanced process should have all elements of the framework represented. For some
264

processes, specific elements will dominate. Some tactics and resources may cover
many elements of the framework.

7.7 Development and application of the Context for
Action framework
This framework has been developed using an abductive reasoning process based on the
comparison of four case studies based on narrative. The comparison has so far been made on
the basis of a SWOT analysis of each case study, and a reflexive process for each study. In
addition to these, a process description of each of the case studies has been created using the
elements of Context for Action. These are provided in Appendix J. For a single case study,
this description provides a list of four or five phases, highlighting the elements that were
dominant and the activities that were undertaken in each phase. The SWOT analysis is also
included to ensure a complete context is available for each case study in the one location.
These materials (presented in Appendix J) provide a summary of the evidence base for the
development of the methodological framework and a simple mapping of the framework back
onto each of the case studies. The following section will be used to demonstrate how the
framework can be applied to other studies of emerging issues.
Section 7.7.1 below uses the material in Appendix J to support the development of
performance criteria for research focussed on emerging issues. These criteria have been
developed through a close review of the results of the case studies. In next section, 7.7.2, the
Sensemaking Spiral (Figure 35), framework (Figure 36), elements (Table 34), tactics (Table
35) and resources (Table 36) are then used to develop two options for designing a research
process. These appear as are put forward in section 7.7.1. The first is a single phase design
shown in Figure 38 and Figure 39. The second is a three phase design outlined in Table 37
Both focus on the future of seating and standing for office work. The performance criteria in
section 7.7.1 are applied to the second of these examples and mapped on the CA framework
to give a visual perspective of how the methodologies chosen in this particular research
design might perform in real life.

7.7.1 Proposed performance criteria
Performance criteria (high/medium /low) are proposed for each of the five elements in the
framework– perspective, momentum, narrative, patterns and meaning. These have been
developed through the use of an abductive reasoning process and:
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a. A review of the SWOT analysis and reflexive documents for each of the four methods
in chapters two, three, five and six (see Appendix J)
b. A review of the suggested resources for each tactic (see Table 35 and Table 36)
c. The points made for each of the six integration questions posed by McDonald et al.
(2009, p. 10; see Appendix J)
d. The requirements established through a literature review of the relevant theory as
presented throughout the thesis including multiple epistemologies, multiple ontologies
and quality of the academic work.
The proposed performance criteria appear in Table 37 below. By mapping the score for each
criterion onto Context for Action, it should be possible to see where the strengths and
weaknesses are in a particular research design.
In a multiphase project, the framework would be shown once for each phase of the project,
that is, each phase of the action research process. It is also possible to evaluate a single
element. The number of elements highlighted for each phase would be dependent on the
nature of the resources selected, that is, some resources would support more elements on the
framework than others. The efficiency of the overall research design might be thought of as
being optimised by single methodologies which use multiple elements. The effectiveness
might be thought of as not necessarily combining elements in a single methodology, but
choosing a series of methods or methodologies which meet high performance criteria for one
or more elements and which are used in parallel or in series.
Section 7.7.2 provides some worked examples applying the Sensemaking Spiral and CA
framework in a single phase project relevant to ergonomics. The second example in Section
7.7.2 shows in a three phase project, more examples of the use of tactics and resources and
how the performance criteria can be applied. While not feasible within this study, the
proposed criteria should be considered further and validated in future research projects.
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7.7.2 Application of Context for Action to understanding sitting and
standing for office work
The first research design for exploring emerging issues in seating for office work considers
the Sensemaking model in order to situate the proposed research project with regard to
relevant concepts providing a wider context. This application is illustrated in Figure 37 and
Figure 38. The genealogy of seating and the chair as a form of furniture are selected here as
the first point of reference, however a much wider range of historical perspectives could be
seen as relevant. These other concepts might be include viewing seating from a cultural
perspective, the 'end' of seating as a provocation (De Bono 1996, p. 146), seating as an
indicator of power or form of self-expression within an office setting, seating as a tool for
productivity and seating as a way of marking personal territory. This process can also be
applied to the idea of standing at work and in the office. The Sensemaking Spiral can be used
to start to identify different stakeholders who should be consulted.
Concepts identified in the three iterations of the Sensemaking Spiral in Figure 37 below are
listed here in rough order of their appearance left to right:
Podometers; worker’s compensation claims, supervision of workers, shoe fashion, cost of
office space; mobile work for executives / private sector; digestive disorders; pay to sit, free
to stand; bed as an office workplace; office worker as an athlete; seat as health aid; east versus
west; future of input devices for computer; chair as life support; clothes as furniture; seating
in low gravity; future of the table.
Key concepts selected for further research in the fourth spiral in Figure 37 can be incorporated
into the CA framework. The ones chosen in this example are:
Podometers; shoe fashion, mobile work for executives / private sector; office worker as an
athlete; pay to sit, free to stand; future of the table.
These concepts become the building blocks for an exploratory process which aims first to
collect narrative and secondly to identify patterns in the narrative. An advantage of using the
Sensemaking Spiral in the early phases of an enquiry is to ensure that the idea of approaching
the issue from the perspective of ignorance is not forgotten. It is difficult to model the use of
the Sensemaking Spiral in this way in print because the spiral is three dimensional. A two
dimensional map can be used to take a cross section of the spiral, drawn as a circle, and to
place concepts from a brainstorming process about the issue around and inside the circle
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according to the relationship they have to taxonomies of ignorance and knowledge presented
in Chapter 1.
A more detailed illustration of the last phase of the process in Figure 37 is shown in Figure
38. according to the relationship they have to taxonomies of ignorance and knowledge
presented in Chapter 1. This describes how the framework might be used to run each element
- perspective, momentum, narrative, patterns and meaning. A mix of methods may be used for
each element.

Figure 38 Example of use of Context for Action applied to sitting and standing in the
office environment
Concepts include habits around shoe fashion, the experience of standing, and the use of
furniture and encouraging a personal experience of different way of doing work.

Figure 39 shows a second example in a different format. It illustrates a sequence of cycles
through the CA framework and how these different phases might be configured. Each phase
has the framework next to it to provide an estimation of how effective that particular phase
might be. In this instance, only one method has been applied to each cycle. As each method
has different strengths and weaknesses, some cycles may work better than others. While this
is only an estimate of the performance of a particular process, the mapping does suggest that
the weakest link in a CA process might be the step to making meaning from the pattern

270

Figure 39 Exxemplar - three phase research
h design using CA
C framework
d weaknesses in the research dessign. The notatio
on format is in th
For each phase, Context for Action is applied to highlight possibble strengths and
he
form of a viinculum indicatiing methodologiies, methods or tools
t
which conttribute to the reseearch design

2
271

element. The processes for integration and implementation are being addressed by researchers
such as Bammer (2008) in her body of work on the integration and implementation sciences.
Another possibility for application of the model and framework is to consider how they could
be used to support the processes recommended by Bammer (2008). The output from
successive cycles of the CA framework can be analysed again using the framework to build a
meta-analysis of the findings of previous work. While this process is not shown, the
importance of supporting effective narrative, and patterns phases in a cycle of action learning
must be emphasised. Using tactics for these elements which allow multiple people to see and
work with the data is essential. In addition to the use of specialist software systems, other
options might include social media and novel forms of interactive process using ICT. Such
interactive systems have already been developed – examples include Interactive Scenarios and
Real Time Delphi (Glen and Gordon, 2009). These approaches demonstrate how continuous
loops of an action learning process can be accelerated by combining technology with events
that bring people together and create the opportunity for conversations – narrative – about an
issue of interest.
The Sensemaking Spiral and CA Framework aim to provide a way of seeing the context of the
issue across time and at a specific the moment of the sensemaking process as a context for
decision making and action. The model insists that both ignorance and knowledge are taken
into account. The framework insists not only on a constant shift of perspectives in successive
cycles of action learning, but on devising a way to make sure that the people involved in the
process can create new meaning through effective handling of the patterns and narrative. The
collective narrative created over the course of a project exploring emerging issues can be
thought of as metanarrative. There is a growing body of evidence to support the conclusion
that a practicing ergonomist will benefit from a better understanding of the larger patterns in
conversations occurring around issues of interest to ergonomics and its customers.
While further opportunities for case studies could be presented, the final aim of this chapter is
to briefly review how the use of narrative and meta-narrative presented in the CA framework
is supported by an increasing body of literature about its use in research and professional
practice.
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7.8 Metanarrative: sustaining a research conversation
The model and framework presented here are intended to support more effective
conversations as professionals explore emerging issues in domains such as ergonomics. These
conversations are thought to be critical to the future of ergonomics as a discipline (Elford
2011 in press). Metanarrative is now becoming a powerful approach to research (see for
example, Greenhaigh et al. 2005). A sensemaking approach appears to provide a useful
extension of traditional ergonomics practice: this approach to sensemaking provides a useful
contribution to sensemaking literature. Research methods which allow access to both raw
narrative data and meta-data appear to be particularly valuable.
The approach taken by this methodological framework provides a non-expert with options for
both foresight and sensemaking that do not preclude new methods nor insist that one method
is subsumed by another. The action research approach provides a loose fit within which many
research purposes can be accounted for as information needs and the resources which support
understanding change. Chapter 8 now considers the contribution this thesis, the Sensemaking
Spiral and the framework Context for Action make to the domains of human factors and
ergonomics, futures studies and knowledge management.
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Chapter 8 Summary and conclusion
8.1 Summary
This project has tested four different narrative approaches to exploring emerging issues in a
domain. The perspective has been that of a professional not formally trained in foresight
methods; the focus of enquiry has been the ergonomics of office work. Each of the
approaches has unique strengths which when compared; indicate where an approach should
be most useful. All have significant limitations in practice, being either expensive in
researcher resources or actual cost. Each of the approaches reinforces the need to view the
world of work, as with other 'wicked problems' as complex and dynamic. Of the four,
naturalistic sensemaking in the form of a specific software tool, SenseMakerTM, may prove the
most effective and sustainable.
Research into emerging issues needs to be ongoing as issues evolve over time. Context for
Action, a methodological framework developed through this study, shows how multiple ways
to find out about emerging issues in a field are possible. It comprises five elements–
perspective, momentum, narrative, patterns and meaning. Context for Action can be used to
support a balanced research design which ensures that the methods selected cover between
them, all five elements in the framework in cycles of action research. The arguments and the
results of these case studies are put forward as evidence that all five elements are necessary.
Potential performance criteria have been developed on that basis. The proposal is that all five
elements must perform strongly for research into emerging issues to be both valid and feasible
to take action on in the long term.
The Sensemaking Spiral is a conceptual and more philosophical model which situates Context
for Action in the larger context of time and space, knowledge and ignorance. The potential for
this model has not been extensively explored in this thesis. It is put forward as a way of
informing perspective and positioning research into emerging issues within a larger context.
Perspective is a key element in this framework. It defines context and directs the focus of a
query about emerging issues. Perspective helps set up what is expected (a knowledge focus)
and sets the scene for surprise (an ignorance focus), binding key concepts in the Sensemaking
Spiral with Context for Action. Blending ignorance based learning with sensemaking as
described in knowledge management circles throws the question of ontology wide open. Here,
complexity theory is suggested as holding some, not all, of the answers.
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Exploring emerging issues is treated in this thesis as an act of sensemaking. Application of the
framework shows how combinations of the elements work together to support that
sensemaking process. Perspective must be constantly open to change through the element of
momentum, reflecting the activity of action learning and research. The framework includes
two essential features of human activity: narrative and patterns. Expectation is part of the
structure of narrative, one that is essential to surprise (Abbott 2008, p. 58): 'Narrative is a
cognitive and communicative strategy for navigating the gap, in everyday experience,
between what was expected and what actually took place' (Herman 2009, p. 97). The use of
narrative for research goes to the very heart of the tension between using a knowledge focus
and using an ignorance focus for research.
Narrative and patterns in narrative data are considered important for finding meaning; selfsignification of narrative is optimal. Patterns act like a test bed for creating meaning through
the interactions and placement of the pattern pieces. Patterns evolve with meaning being
emergent and uncertain; verbs, not nouns serve well as descriptors. The action research spiral
continues with feedback, itself a type of pattern, creating a self-regulating network (Judson
1980, p.), one which keeps the system open by prompting new perspectives and new activity.
Both the Sensemaking Spiral and Context for Action are thought useful to academic research
and are offered as a practical contribution to professional work, yet limitations exist to their
application, suggesting areas of future enquiry.

8.1.1 Academic contribution
This work shows how ergonomists can hold a conversation about the future and in doing so,
open up new opportunities for research in order to identify and target areas of growing need.
An earlier paper by Elford and Green (2006) suggested that as a professional group,
ergonomists may not yet have the awareness, knowledge or skills needed to carry out such
conversations. Knowledge of emerging issues is clearly an important driver for effective
academic research at a discipline level and practice at a professional level.
From a theoretical perspective, this thesis also presents a case for foresight practitioners and
ergonomists to hold an approach to their work which honours both a knowledge and an
ignorance based focus to learning about the future; to balance knowing fallibly with humble
ignorance and ignorance based learning. The fact that the subjects of ignorance and
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uncertainty are becoming more prevalent in discussions of complex issues, for example in the
environmental sciences, suggests that this approach can be considered in other domains where
complex issues arise.
Epistemology and ontology, and more recently, the need for multiple epistemologies and
multiple ontologies, is currently emphasised in foresight literature. Literature on the role of
sensemaking in futures work appears to be limited (Kelly 2004), yet this approach and in
particularly naturalistic sensemaking, appears to have value as pre-hypothesis research to
better target futures oriented research. This thesis provides a completed case study using
sensemaking for futures research and comparing the process with that of other approaches.
The methodological framework put forward in this thesis suggests a pragmatic way to
research emerging issues. By mapping out the key features like a topology, it serves as a way
to combine different methodologies, methods and tools together in order to suit a specific
sensemaking purpose without subsuming one into the other. It provides a way to decline the
'dogma dance' (Schultz 2010). The use of the framework appears appropriate in any area
where sensemaking is important to guide decisions.

8.1.2 Practical contribution
Macrocognition is essential to interdisciplinary practice in areas such as ergonomics. The
methodological framework supports sensemaking, a macrocognitive function associated with
problem detection, coordination and decision making in the field. Klein Ross and Moon
(2003) and Snowden (2010a) have established the importance of macrocognition and
sensemaking respectively, narrative contributes to both. This thesis provides a worked
example of sensemaking and narrative research in ergonomics. A new focus on sensemaking
as macrocognition will result in better design outcomes as ergonomists use these skills in an
interdisciplinary context.
Application of the Cynefin Framework was particularly useful to guide this study and to
achieve a broader understanding of the challenges faced by ergonomists in their discipline. In
human factors and ergonomics, the operating paradigm is so often seen as simple,
complicated or chaotic when in truth, complexity reigns. The Cynefin Framework holds real
promise for dealing with intractable problems in ergonomics because it provides strategies for
moving issues between the domains to deal with the underlying structural, value driven and
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cultural aspects of these issues. A paper will be presented to the International Ergonomics
Association in Brazil, 2012 on this topic.
The use of SenseMakerTM has shown how the practical and educative aspects of authenticity,
which contribute to validity, (Guba and Lincoln 1989, cited in Guba and Lincoln 2005 p.
207) can be embedded in a research process. Using naturalistic sensemaking and
SenseMakerTM allows interventions to be directly linked to research results and research
results to the next interventions. A research design which effectively supports the cooccurrence of research and intervention, theory with practice, has the potential to make
ergonomics more cohesive. The fact that this methodology and method is also scalable, can
deal with complex issues provides examples with quantitative data and is consistent with a
participatory approach adds hugely to its appeal.
This project also has two types of outcomes, one relating to content and the second to
learning. The host agency has been provided with three papers, all relating to the future of
office work and two of which have been created specifically for the operational context of the
agency. The organisation also has had direct experience of running the two methodologies, a
process which might be applied again in the future. While, not investigated in any depth, the
outcomes for the participants and in particular, the researcher have the potential to profoundly
change professional practice when thinking about the future.
The emphasis on actions and outcomes brings up the issue of explaining a specific use of the
framework to others who might also want to use it. The lack of detailed descriptions of how to
move between elements in the framework could be viewed as a weakness, but it is seen here
as a strength. The larger purpose of the framework is best achieved by allowing others to
dictate how these links are made. A key point in sensemaking is that it is the interactions
which are central to creating understanding, not the endpoints (Dervin 2003b; Weick 1995).
For example, McDonald, Bammer and Deane (2009) support the development of integration
and implementation sciences, seen here as a melding of several elements. In this framework,
the links between narrative, perspective, patterns and meaning can be represented as
integration and the links between patterns, meaning and momentum as implementation. It is
important that the framework does not insist how these links occur; only that it shows that the
links exist. In this way, the framework avoids being prescriptive, which would limit its
explanatory power.
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Finally, this project has aimed at producing a methodological framework; a set of
performance criteria has been put forward for further evaluation. These criteria can be used to
evaluate research designs tacking issues which should be considered both broadly and deeply.
They are applied here to a sensemaking situation on emerging issues and are offered in the
belief that they have face validity. Future application may provide evidence for these to be
refined, replaced or discarded.

8.1.3 Limitations and areas for future development
In order to make a work of this scope feasible, the author must firstly leave out detail which
might (for some readers) make each argument more persuasive and secondly acknowledge
areas which will required further investigation.
The following limitations therefore relate more to the practical work of the thesis than the
over or under representation of the various bodies of knowledge on which this thesis depends.
Four basic types of limitations are identified, many of which can be addressed in future work.
These limitations are found in the development and application of the model and framework,
the degree to which ergonomics and its concerns have been discussed specifically in the text,
the construction of the document to manage the development of content/method /theory in
parallel, and finally the skill with which the philosophical and theoretical components of the
argument have been handled.

8.1.3.1 Development and application of the model and framework
The limitations of the model and framework are both theoretical and practical. They arise
from two intentions which guided the design of the model and framework. The first intention
was to cater for the needs of a single person for exploring emerging issues. A second
intention has been to do so in a way which is still capable of further application and
adaptation to teams and to other sensemaking situations.
The model and framework in this thesis were developed for a specific context: both are based
on what was learned from four case studies completed by a professional untrained in futures
methodology to support interdisciplinary practice. Only a single researcher’s experiences have
been accounted for in the reflexive processes and evaluation of the four case studies which
has been central to the development of this framework. The development of the framework
has also not explicitly accounted for other aspects of the function of the person‒ cognitive,
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physical or emotional‒ that might affect the sensemaking process, that is, it is assumed that
the person will use the framework as their capacity allows. A further assumption has been
made that in choosing their own research design with the framework, the researcher can be
self-aware enough to identify effective processes. From an ergonomics’ or futures’
perspective, the assumption that the person can judge their own capacity and choose
supplementary tools well, might be seen as flawed.
The extent to which the Sensemaking Spiral and the surrounding model space are consistent
with ignorance and knowledge frameworks has not been formally tested. The model has been
shown to be broadly consistent with the work of Kerwin (1993), Smithson (1991), Heltne
(2008) and Armour (2000). Armour’s five orders of ignorance appear particularly relevant for
sensemaking, yet the use of the five orders of ignorance and in particular Armour’s concept of
the concept of lack of process has not yet been tested with the Sensemaking Spiral.
Smithson’s sub-types of ignorance could, at least theoretically, be mapped onto the
framework, potentially providing some directions for further enquiry relevant to a particular
project. It may be may be fruitful to model how shifts between a focus on the different types
of ignorance can be made, and how this contributes to effective sensemaking and foresight on
an emerging issue.
The model’s consistency with other key concepts in futures studies has also not been tested. I
It is possible that other concepts apart from ignorance would enrich this model. The model
seems to have at least face validity as a timeline, yet using the model to illustrate the
evolution of one or more issues over time has not yet been attempted. The model has been
conceived for use by a single person in the present for a sensemaking process that focuses on
the future. The use of an ignorance based learning approach would seem to favour the use of
Inayatullah’s ' poststructural toolbox' (Inayatullah 2004a). Applications such as tracing the
genealogy of an issue seem feasible. The Sensemaking Spiral may need further conceptual
development to allow for alternative uses.
The reliance of the framework on perspective and on the user’s ability to acknowledge and
actively work with different types of ignorance is potentially a weakness. The assumption is
that the tactics suggested in Chapter 7 will be effective. This means that appropriate
perspective tools will firstly be available, secondly that they are used effectively and thirdly,
that the Sensemaking Spiral is used regularly throughout a project to check the project’s
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context with respect to the different types of ignorance. The framework was deliberately
designed to function in a 'vanilla' mode, with value systems, usability and emphasis to be
selected by the user, not insisted on by the author. It is not known how effectively a novice,
however well-intentioned, will be able to engage in this process. The flexibility and 'vanilla'
like nature of the framework are therefore both strength and a weakness of the framework.
Some of the limitations are more practical in nature. Teamwork is essential to
interdisciplinary practice. The framework and model have not yet been formally tested in a
team work environment. Guidelines show how this might be done. Efforts were made during
the latter stages of the thesis to illustrate several examples of the use of the model with
combinations of individuals and groups. The most promising version placed any shared tools
or tactics outside the framework and spiral but within the model space. Representing all the
possible interactions was not thought to be within the scope of this work.
Mapping of processes within the framework was also attempted but not illustrated in this
thesis. Combinations of arrows and highlighting provided some focus in worked examples,
however the notation had not been resolved to simple arrangements appropriate for display in
a neat graphic format for printing for this thesis. The more practical choice made here was to
develop performance criteria that support a summary judgement of the strength of each
element and link for an example using the framework. This does not preclude other forms of
modelling or notation. A vinculum has been suggested to specify methodologies used,
however this could become clumsy with multiple concurrent approaches. Multiple displays of
the framework are, in theory, possible. Both the model and framework do appear to pass the
'back of the napkin' test, however these sketches may be hard to replicate in print.
A further area of contention may be in the use of specific terms as they appear in the
framework. Perspective has been used as an element– others may consider terms like world
view or frame of reference to be more appropriate. Values and beliefs clearly inform both
meaning and perspective. Similarly, narrative is a term which may be interpreted differently
in the many sub-disciplines of the social sciences, literature and art. It also has various
interpretations in futures studies and does not appear with any frequency at all in human
factors and ergonomics literature. The intent with this framework is to provide a 'placemat'
which accommodates different interpretations of terms. It is likely that future use may support
an emphasis on one or more terms or suggest some elements be substituted with others. One
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option is to emphasise patterns over narrative‒ these options can be explored in future work.
Ambiguity is therefore used as a deliberate strategy to allow the framework to be used in a
flexible way.

8.1.3.2 Degree to which ergonomics is integrated into the thesis
This thesis grew from a practical need to ensure ergonomists had the best view possible of
emerging issues in the context of office work in order to address these issues in ergonomics
practice. It has focussed on theory, methodology and method and for functional reasons, the
content has been put into appendices. The initial purpose of supporting ergonomics’ practice
has been easily lost. There is a strong argument that the information in the four case studies
meets the needs of a practicing ergonomist interested in office work, however the papers in
the appendices have not explored the implications of these emerging issues. The interested
practitioner might still say 'so what does this mean for practice?' and will note that a specific
answer has not been given. While this approach might disappoint, providing a means to find a
valid context within which to establish emerging issues has been considered more important
than identifying specific issues. This thesis argues that the needs of ergonomists are best met
by supporting interdisciplinary practice, though the reader has not been constantly reminded
of this. The appendices should deliver enough material about emerging issues in the
ergonomics of office work to satisfy the professional wanting specific details.

8.1.3.3 Construction of work to manage complementary, competing and
tacit aims
The starting point for this work has been the domain of ergonomics but the astute reader will
have worked out that the worldview which has guided, even driven the project throughout its
duration remains largely unexplored. Uncovering and expressing that world view would be
another project in itself and this was in fact, a competing project. This is the value of work
done by authors such as Kelly (2004). Ergonomics and office work are tied into the thesis but
not strictly speaking, part of its 'DNA'. The humanistic view of ergonomics comes closer to
naming the larger purpose of the thesis. Again, this idea has not been pursued in an effort to
present something of real practical value with a strong grounding in theory.
Content, method and theory have co-evolved in this thesis. The need to maintain a clear
purpose and narrative was identified early on. The strategy adopted was to put the content
largely into appendices, and to split theory, method and results into case studies. Another
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strategy aimed at producing an integrated argument and cohesive document was to use theme
identification. Six themes were identified within and across the chapters and in the model and
framework. Publishing such unwieldy formats such as mind maps has been limited by the
constraints of paper as a format. The bigger flaw is the degree to which each element has
'stayed in its box'. Another limitation here is that the research design was emergent and did
not allow a concrete comparison across the four case studies. This shortcoming was never
completely resolved‒ abductive reasoning and a layered approach to building evidence for the
development of the framework was a practical option which might still be seen as flawed.

8.1.3.4 Management of philosophical and theoretical arguments
The capacity to develop well-reasoned positions on a number of philosophical and theoretical
issues is part of the work of a thesis. The scope of this work has ensured that a large number
of issues had to be dealt with, creating a significant problem for the researcher who did not
have a particularly strong grounding in either philosophy or theory. The thesis has also taken
on some challenging bodies of knowledge, such as futures studies and complexity theory,
knowledge and ignorance. Exploring and applying these in depth has not been feasible. A
further issue is the use of terms that are central to the framework but which might be
understood in different ways in different domains. The breadth of individual topics and
combinations of relevant topics is worth noting. Macrocognition is an enormous subject in
itself; interdisciplinarity is being discussed in the literature from the perspective of complexity
(see Klein, 2004; Eoyang 2004) and synthesis from a futures studies perspective (Tow and
Gilliam 2009). The discussion on taking a dialogic versus a dialectic approach and the role of
integration compared to synthesis remains open. This thesis has attempted to pull all these
themes, somewhat audaciously, together in one place: it is both stronger and weaker because
of that attempt. Completion of the thesis has demanded that some of these issues remain
unresolved, however there is ample evidence that discussion on these related concepts has a
place in the future development of this model and framework.

8.1.4 Implications of the Sensemaking Spiral and Context for Action
Interdisciplinarity and the integration of research are currently thought to be critical for
addressing complex issues. Fuller and de Smet (2008) provide a brief for discussions coming
out of the Collaboration of Science and Technology known as COSTA22. They refer to a
confluence of reflexivity, the social construction of knowledge and foresight methodologies.
They specify context, performative power, meaning, symbols, discourse and language, the
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interaction between knowledge and action and accounting for values in the interpretation of
meaning as being significant for foresight. Each of these is accounted for in Context for
Action in some form. The framework might therefore provide a naïve yet useful way to
contribute to futures studies even though it has been generated from the perspective of a
professional not formally trained that discipline.
The theme of COSTA22 continues in a special edition of the journal Futures. Mermet, Fuller
and van der Helm (2009, p. 70) focus on the renewal of the theoretical underpinnings of
foresight as a discipline. They present a series of papers on this theme, and highlight the
challenge to create an 'open framework' . . . 'an organised system of basic concepts and
orientations, made as generic as possible.' The model and framework meet, to some extent,
this challenge through the use of a sensemaking and complexity approach to foresight.
Mermet, Fuller and van der Helm (2009, p. 70) also support dialogue and language as a
fundamental tool in futures work. Text, stories and narrative have been shown to be
invaluable in this thesis for working with the complex problem of the future of the
ergonomics of office work. The framework points to ways to set up more effective
conversations and a way to use metadata to see patterns in those conversations. Context for
Action is thought to be useful not only in the domains of ergonomics and futures studies but
for general research purposes in an interdisciplinary context.
In summary, the model and framework represent two concepts‒ ignorance and sensemaking–
which have been found in this thesis to be more important than initially thought for exploring
emerging issues. To consider both, a multi-ontology and multi-epistemology approach to
research is needed. This approach should pay particular attention to complexity theory. There
is room for further development of these concepts to inform the theory and practice of
ergonomics and futures studies.

8.2 Conclusion
A work which names humble ignorance as important yet honours knowledge should finish on
a note of ambiguity. Chasing the future has brought focus into the present, chasing content
has led to method making and pragmatics to philosophy. These perspective shifts map
progress towards a difficult goal. Only narrative and patterns have been constants, and in this
work, narrative and in particular holding effective conversations, shines through as the metamethodology that really delivers.
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Narrative has been used here as a mechanism for modelling and understanding complex
situations in the evolving ergonomics of office work. Whether from a futures, ergonomics or
management perspective, the search for emerging issues is about being in the business of 'the
search for solutions'. In a book with just that title, Judson (1980, p. 94) reminds us that 'With
language, man binds time. Language, with this facility for monitoring it and adjusting it, is the
tool we use to predict the future on the basis of the past– to predict alternative futures that
may result from alternative present acts, from choices' Judson (1980, p. 94).
The purpose of this study has been to find a way to create a deeper understanding of emerging
issues in the field of human factors and ergonomics through using futures studies'
methodology and later by taking a sensemaking approach. The more valuable lesson from the
journey has been that of learning the perspectives and skills needed to hold worthwhile
conversations in the present that make interdisciplinary practice more effective.
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INVITATION TO PARTICIPATE IN RESEARCH
This form gives information about a doctoral research project, and requests your participation. The project title is:

“Ergonomics in 25 years’ time: Applying Futurist’ methodology to forecast equipment, systems
and work space issues in a government office work environment”
This research project will be completed by University of Canberra student Wendy Elford. It has been considered and
approved by the University of Canberra Committee for Ethics in Human Research.

This research project collects information by asking participants to attend a focus group / workshop or an interview or
by asking participants to provide stories in oral or written formats in response to a written question. Using these
methods, the participants’ professional understanding and beliefs about aspects of the future world will be explored.
Some but not all discussions will focus on the office and office work of the future in 25 years’ time.

You have been selected due to your professional knowledge and or technical expertise in an area relevant to the
research project. Your area of expertise is _____________________________________________________. Your
participation in


a focus group

/ workshop



an interview



written or oral story collection

would be appreciated.

The main workshop series will be conducted over two days. Focus groups will be of shorter duration. The duration of
interviews and oral / written story collection will be different for each participant or group but will be completed over 15
minutes to a maximum of 1.5 hours.

If you agree to participate, you will need to sign the attached consent form. This form has the details about the process
of research project which you would need to know.

The information from these interviews and focus groups will assist in developing a model. The model is intended to
allow professionals such as ergonomists to be more effective in planning for this future office environment. This will
assist workers to be safer in the future office workplace. The model will also allow the organisations they work for to
use the available resources more effectively.
You will not receive any payment or compensation for your participation in this research project and participation is
voluntary.

If you have any questions about this research project, please contact the researcher Wendy Elford directly (contact
details appear below). If you agree to participate, please complete the attached consent form. If this is not collected in
person by Wendy Elford, please return it in the supplied envelope. Please also confirm your preferred contact details
and complete the questions requesting biographical information.

The date, time and venue for your interview / focus group will then be forwarded to you by mail or email
Thankyou for your interest in this study
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Information about the project
PARTICIPANT INFORMATION FORM
PROJECT TITLE
Ergonomics in 25 years’ time: Applying Futurist’ methodology to forecast equipment, systems and work space issues
in a government office work environment
RESEARCHER
Principal researcher: Ms Wendy Elford, MSc (Physio), Post Grad Dip Health Sc (Health Admin), BAppSc (Physio), Doctoral
candidate Environmental Design School of Design and Architecture, University of Canberra
Supervisor: Emeritus Professor Bill Green, N.F.F., F.R.S.A., MDIA, MHFESA, CPErg, Emeritus Professor, School of Design
and Architecture
PROJECT AIM
The main aim of this study is to explore the interaction between the disciplines of Futurology and Ergonomics to forecast for a
major Commonwealth department what the office work environment may look and function like 25 years into the future.
Additional aims are to consider the capacity for the discipline of ergonomics to be effective in this interaction and to develop a
theoretical framework to underpin a critical analysis of these from an ergonomics’ perspective.
PROJECT BENEFITS
This project will provide information that will allow ergonomists to more effectively prevent or reduce the effect of future
ergonomics issues in the office of the future. The results of this research will allow strategic planning for future office work to be
more comprehensive and potentially to improve the management of human and material resources in the office environment.
GENERAL OUTLINE OF THE PROJECT
This research project collects information by asking participants to attend a focus group / workshop or an interview or by asking
participants to provide stories in oral or written formats in response to a written question. Biographical details are requested but
would be provided on a voluntary basis by participants. Using these methods, the participants’ professional understanding and
beliefs about aspects of the future world will be explored. Some but not all discussions will focus on the office and office work of
the future in 25 years’ time. Data collection for this project will take place over a three year period from July 2005. It will involve
the participation of between 50 and 200 individuals from various areas of expertise who would be able to contribute information
about how the office workplace of the future might look and function, and the physical and cognitive characteristics of the
people who might work there. After completing data collection, the information will be transcribed if required and later analysed
using a software programme called QSR NVivo. This programme will assist the researcher to develop a theoretical model. If
participants wish, a summary of the research report can be forwarded when published.
This project has received no specific funding apart form the RTS funding provided through the University of Canberra.
PARTICIPANT INVOLVEMENT
The main workshop series will be conducted over two days. Focus groups will be of shorter duration. The duration of interviews
and oral / written story collection will be different for each participant or group but will be completed over 15 minutes to a
maximum of 1.5 hours. At least two modules of the workshop plus the interviews and focus groups will be recorded on a digital
audio recorder and the discussion transcribed. The audio recording is important to ensure that the researcher can review the
discussion accurately. A copy of the transcription will be given to each participant to verify as a true and accurate record of the
discussion before the information is analysed.
You will not receive any payment or compensation for your participation in this research project and participation is voluntary.
Participants may withdraw at any stage without penalty, and avoid answering questions they do not wish to answer. There will
be no adverse personal effects should you not wish to participate in this study, or withdraw before your participation has been
completed.
As your participation is limited to a workshop / focus group / interview / brief written work, there is a low risk that you may
experience any discomfort of hardship during your participation in this project. Your health and safety is, however, important. If
you appear distressed at any point during your input into this project, you will be required to stop participating and medical and
or counselling support provided for you.
CONFIDENTIALITY
The identity of participants in focus groups will only be used after individual participants have signed an agreement that the
transcription is an accurate record of their participation.
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Consent for release of information

CONSENT FOR RELEASE OF INFORMATION

Dear
Thank you for your participation in the research project:
Ergonomics in 25 years’ time: Applying Futurist’ methodology to predict equipment, systems and work space
issues in a government office work environment

When publishing the results of this research, it is necessary to attribute information coming from the interview transcripts of
individual participants. The researcher needs your approval to report your name, contact details and your agreement that
this information letters from the transcripts or from other sources such as emails or can be reported. This information would
be used to publish the results of this study in peer reviewed journals and or multimedia presentations during the course of
this project and after completion of this project.
The information to be made public relates to:
Quotations as appearing in the attached word document

Could you please sign below to indicate your agreement that the information stated above can be released for these
purposes.
If you wish to place limitations on the use of this information, please list these below:

I _____________________ (print name) have read and signed the above information relating to the release of information. I
understand that this document provides my written permission to Wendy Elford for my name and the information stated
above to be made public.
Signed __________________________ Dated __________________________

Witness _____________________ (print name)

Signed __________________________ Dated __________________________
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ABSTRACT
Increasingly, futurists assist decision makers to plan and manage resources for the future.
Ergonomists can also use futures methodologies to examine alternative ways technology
and systems may develop and to consider the capacity of ergonomics to be effective in
these futures. Causal layered analysis (CLA) is a futures methodology which examines a
problem, scenario or issue from a layered perspective. The first layer is superficial, a
second deeper layer being a systemic analysis, the third level being worldview and finally
the deepest and fourth level, metaphor. For a practical discipline such as ergonomics,
using this layered analysis promises a deeper understanding of the level we work at when
solving a problem. The solutions we produce can then be better situated within the
operational environment and the barriers ergonomists face in implementing solutions
potentially overcome. This workshop aims to develop a list of ergonomics tools which
are relevant to an ergonomics issue in the office and then to situate these tools using the
CLA approach. Participants will also learn about the range of ways in which futurists
develop alternative futures. The workshop is one element of a PhD research project
examining ergonomics issues and the role of ergonomics in the office of the future.
INTRODUCTION
This paper outlines the literature supporting the use of a futures methodology – CLA – to
explore the discipline of ergonomics from the perspective of current ergonomics methods
and tools.
Ergonomics is defined on the International Ergonomics Association website as follows:
Ergonomics (or human factors) is the scientific discipline concerned with the understanding of interactions
among humans and other elements of a system, and the profession that applies theory, principles, data and
methods to design in order to optimize human well-being and overall system performance.
Ergonomists contribute to the design and evaluation of tasks, jobs, products, environments and systems in
order to make them compatible with the needs, abilities and limitations of people.

http://www.iea.cc/ergonomics/
This definition suggests two themes or concepts. The first theme is the role of
ergonomics as a contributor to both design (Dekker and Nyce; 2004; McClelland, 1990;
Mossink, 1990) and overall system performance (Clegg et al, 1997; Hendrick, 1991;
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McLeod, 2003). The second theme suggests that ergonomists are a collective of
professionals from many disciplines united by a common focus on the needs and abilities
of people.
The needs of people will change as technology and systems develop; people’s abilities
will change to the extent that technology and knowledge provide assistance to augment
those abilities. In planning for optimal designs and system performance, ergonomists
should be able to understand alternative viewpoints and be able to work collaboratively
with the other stakeholders to meet the needs and abilities of people. The temporal focus
of the stakeholders will vary from the here and now along a continuum to the near and
the more distant future. While there is discussion at a general level about the future of
ergonomics and ergonomics issues (Corlett, 1997; Moray, 1995; Moray, 2000; Fulton
Suri, 2001; McLeod, 2003), there is evidence that suggests the various domains of
ergonomics have participated to differing degrees in this future timeline. At present there
does not appear to be a significant body of futures oriented literature in peer reviewed
ergonomics journals across all domains of ergonomics. One perspective from reading the
current futures’ oriented literature in ergonomics stands out - how will the changes in
technology and systems affect core ergonomics skills and tools? Understanding futures
methodology and being able to work collaboratively with futurists is a potential means of
ensuring the evolution of ergonomics skills and tools to meet future needs.
PROBLEM SOLVING IN ERGONOMICS
Problem definition is important in the professional practice of ergonomics (Van der Sar,
1990). The problem solving process is layered, with an initial pre-problem solving stage
suggested by Wisner (1995) which he describes as “problem building”. Both Van der Sar
(1990) and Wisner (1995) emphasise the need to achieve an understanding of the issues
from the viewpoint of all stakeholders. When thought of from a marketing perspective,
this problem definition phase frames the ergonomics ‘product’ which will ultimately be
sold to the client.
The importance of setting the context for the problem to be solved can be seen clearly in
ergonomics literature.
In design (McClelland, 1990; Mossel, 1990) as in participatory ergonomics (Haines et al.,
(1990); Brown, 1990), input from the current and future user is considered vital. The
need to customise products to individuals has also been recognised (Bouwhuis, 2000).
There is a growing body of literature examining the role of aesthetics and emotion as
components of design with Helander & PoTham (2003) introducing the term
“Hedonomics” for affective human factors design.
The importance of a client oriented strategy in marketing ergonomics advice has been
noted by Konigsveld (1990). The marketing of ergonomics even warranted a special issue
of the journal “Ergonomics” in 1990 (Pikaar and White, 1990; Catterall and Galer, 1990;
Stearn and Galer, 1990; Cuppen-Mansfeldt, 1990). Similarly, improved communication
and understanding of the differing viewpoints of ergonomists, management and
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employees was raised as an opportunity for change in the 1990’s (Imada, 1990; Hendrick,
1990; Lenior and Verhoeven, 1990; Ilse et al., 1990) and still remains a current issue
fifteen years later (Koningsveld et al, 2005).
An economic argument is used to support OH&S initiatives in the growing number of
papers and references on cost-benefit analysis (Simpson, 1990; Oxenburgh, Marlow and
Oxenburgh, 2004; Koningsveld et al, 2005), however there is some doubt that this tool is
commonly used in ergonomics practice despite the importance of the bottom line for
management.
Klein (2001) reminds us that the ergonomics professional also has a frame of reference
which is an important element of the ergonomics product. Shipley (1998) even promotes
a new emphasis in ethics on the part of the ergonomist. Kaplan (1995), takes the reader
further, challenging ergonomists to consider “cultural ergonomics” in their practice as
does Moray (2000) who also considers the place of ergonomics in political as well as the
cultural environment. The role of ergonomics in our global future was also raised earlier
by Moray (1995).
There are clearly many stakeholders and viewpoints to consider in the ergonomics
problem solving process. Seemingly insoluble problems continue to exist because the
problem has not been fully defined. This may be due to an inadequate scope of the
problem solving process or an inadequate depth. To what degree do ergonomics tools
provide ergonomists with the necessary insights into the perspectives held by other
stakeholders? These ergonomics tools represent the capacity for assessment; what level
of analysis can they deliver?
2. ERGONOMICS TOOLS
There has been much discussion in the literature about what constitutes ergonomics
(Fulton Suri, 2001; Lee, 2000; Karwowski, 2005). Models and frameworks developed for
ergonomics and ergonomics methodology have been developed (Wilson, 2000; Wilson,
1995, pp. 1-39) and within these, the aims of ergonomics described (Wilson, 1995, p. 11).
With respect to ergonomics tools, it is interesting to note the comment by Wilson (1995,
p. 3) who sees ergonomics as an approach or a philosophy which accounts for people in
designs and systems:
“In this view, ergonomics itself is primarily a process, to an extent a meta-method, which
makes the clear understanding and correct utilisation of individual methods and
techniques even more important.”
With his focus on “considerations of operation” instead of debates on boundaries
(Wilson, 1995, p. 5), Wilson then provides a meta-classification approach to ergonomics
methodology. Wilson and Corlett (1995) then go on to present ergonomics information
and tools in each of the five categories identified. Other authors such as Woodson,
Tillman and Tillman, (1992, pp. 7-73) look at systems as the highest order of
categorization eg architectural systems; still others consider application and subject areas
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eg interpersonal aspects of workplace design (Sanders and McCormick, 1992, pp. 485510) and the evaluation of posture and its effects (Corlett, pp. 663-713) for grouping the
information and tools.
A survey of the tools used by CPE’s in the USA (Dempsey et al., 2005) presents a simple
classification of tools focusing on physical ergonomics. These include basic measurement
tools, observational techniques, direct measurement techniques, ergonomic checklists,
ergonomic software on the PC or world wide web and anthropometric software or tables.
Dempsey notes that there is little information in ergonomics literature on the extent to
which different tools are used and on ergonomists’ experience of these tools. In any
toolbox, however, there are some tools which become worn with use while others are
rarely used.
There does not seem to be a single, widely used taxonomy of methods and tools. Wilson
and Corlett (1995) revisit the concept of ergonomics as meta-method when they refer to
Sinclair’s commentary on methods: “we should beware of sticking rigidly to standard
methods. Imagination, as well as scientific rigour, is an ingredient of successful
ergonomics (Sinclair, cited in Wilson and Corlett, 1995, p. 44). Could this suggest the
concept of a multidisciplinary ergonomics “toolbox” which is creatively applied to
problems in ergonomics?
Ergonomists are often called to “remediate” ergonomics mismatches resulting from poor
design. There are many ergonomic tools suited to provide “retroactive fixes”. Less
available are those tools which get to the heart of the underlying problem. Tools designed
to remediate problems are unlikely to equip ergonomists well for the radical changes
affecting future ergonomics practice. The suggestion that ergonomists can be creative in
their application of tools opens the door to the use of novel tools from other disciplines to
better define and analyse a client’s problem.
3. FUTURES METHODOLOGY AND CAUSAL LAYERED ANALYSIS
Both ergonomics and futures studies are multidisciplinary and as a result have a wide
range of methodologies and tools available for use. By way of providing a
methodological framework and taxonomy of tools in future studies, Richard Slaughter
(Slaughter, 2005, pp. 275-289), Australian Futurist and academic, has developed and
applied the Integral Operating System (IOS) to future studies and futures tools. Slaughter
(personal communication, July 30, 2005) also suggests there is potential for the same
framework to be applied to ergonomics and ergonomics tools.
Problem solving has been identified above as a key area of professional practice for
ergonomists – the same is true for futurists, except that the time frame for the problem to
be solved is potentially longer. For both disciplines, the need to identify the viewpoints of
the various stakeholders has been established. One point of interest is that futures tools
derive from the need to understand at a deeper level what is happening in the present, in
order to discover what that might mean for the future. This suggests that for ergonomics,
futures tools can assist with problem solving in both current and future timeframes.
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One existing tool from the OH&S toolbox – Root Cause Analysis – appears to be useful
for achieving better problem definition for ergonomics issues. One limitation is, however,
that the format and application appears to be more rigid than would be ideal for more
general application within ergonomics. A futures tool with some similarities in concept to
RCA is Causal Layered Analysis (CLA) (Inayatullah, 2004).
CLA can be applied very flexibly to a problem, situation or scenario to achieve improved
problem definition and to explore options. This methodology was developed in the
1990’s by futurist Sohail Inayatullah to enable deeper analysis of issues and problems.
The process can be used to explore problems both now and in the future. Causality is
explored at four levels from the obvious to the unconscious. Through this process,
participants in CLA uncover different ways of knowing and thinking about the issues
with exploration occurring at the same level ie horizontally and also in each of the four
levels, ie vertically. One significant outcome of CLA for ergonomics is that the process
allows recasting of the problem or issue from the many different perspectives of the
stakeholders involved. A well developed CLA will identify the underlying assumptions
which the stakeholders take to the CLA process. CLA produces an overall frame of
reference for the issue and for all stakeholders. Barriers to problem resolution not
previously identified can therefore surface and be actively incorporated when considering
the problem and recommending solutions, or understood as a limitation to what can be
achieved by way of problem resolution.
The levels in CLA are (De Simone, 2005, p. 486):
Level
Litany: t
Systemic Causes:
Discourse / worldview:
Myth / metaphor:

Description:
The obvious issues, trends and problems. The soundbites we are
exposed to.
Social causes, .the surface level of interpretation of what is
happening.
Uncovering meaning as it has been constructed.
The story that fuels or binds the vision.

By way of example, Inayatullah (2004, p. 18) gives the following CLA about traffic in
Bangkok. While not an ergonomics example, the solutions suggested in this CLA can be
used to as a starting point to move towards issues which are of interest to the ergonomist.
Bangkok traffic futures
Level
Litany:
Systemic Causes:
Discourse / worldview:
Myth / metaphor:

Description:
Bangkok traffic, waiting time (Solutions; hire consultants)
Not enough roads (Solutions: build more roads; mobile phones)
Industrialist, Big City Outlook, colonialism (Solutions:
decentralise economy)
West is Best, Bigger is Better (Solutions: leadership and new
metaphors)
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The example given below focuses on ways of reducing work related traffic on the roads
following a theme raised by the Bangkok traffic futures CLA. This could lead to
discussion on the changing models of who works and when / where they work which
does have definite ergonomics implications:
Decentralised work model
Level
Description:
Litany:
Work shift work and flexible hours.
Systemic Causes:
Remote work outside of the city, telework / home working to
reduce traffic congestion.
Discourse / worldview:
“Global citizens” eg in work call centres offshore.
Myth / metaphor:
“Follow the sun”; One-world; Equality under the sun; “Neverending story”
Each of the four levels presented in this second example can be related to issues of
interest to ergonomics. The litany level raises potential ergonomics issues such as
attention on the job and work / rest schedules. The systemic causes level solutions suggest
ergonomics issues around the use of laptops and adequate desking, acoustic privacy and
work:life balance. The discourse / world view level raises ergonomics issues around
Information Technology and Communication for decentralized work. The last level –
myth and metaphor – suggests that the work done is a seamless product that is culturally
integrated and flows in a continuing circle around the globe, not a discontinuous product
that stops and starts in 24 hour cycles.
This series of examples shows how CLA can be applied to a current issue to allow
discussion, debate and problem solving around that issue at each of the four levels. For
ergonomics with its strong problem solving focus and multidisciplinary practice, CLA
appears to be a potentially useful tool for ergonomists to explore the future.
CONCLUSION
There is value in exploring ergonomics tools from a futures perspective using CLA. By
using CLA, participants will improve skills in problem solving by examining the layers
of reality which constitute the problem and the level of analysis which the selected
ergonomics tools can deliver. This information can be integrated into current practice to
deliver improved outcomes for both clients and ergonomists. A further benefit is that the
increased understanding of futures methods and specifically CLA will allow improved
collaboration with other stakeholders on ergonomics issues when planning for the future.
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Abstract
When organisations are seeking to make an investment in new equipment spaces and systems they want to be
reasonably convinced that their the investment has a positive cost benefit. The larger the investment, the more they
want to be reasonably convinced. The further into the future organisations propose to invest, theless likely it is that
current technologies and work system s can be assum ed to continue. Therefore in tim es of rapidly evolving
technology developing a comprehensive ergonomics system that is relevant into the medium term future relies in part
on the ability to forecast emerging ergonomics issues. How effective are ergonomists at considering these future
issues when recommending new equipment, spaces and systems? Do ergonomists have the tools to add value to the
planning process within an organisation? This paper presents a summary of the available evidence in ergonomics
literature that the discipline has a future focus, enabling it to contribute usefully to cost-benefit analysis and
organisational planning.
Keywords: Ergonomics futures, cost-benefit analysis, organisational change

1. Introduction

focus? This paper attempts to locate literature using the
concept of a planning horizon, and considers in broad
terms the evidence of ‘future consciousness’ or
thinking [2] in ergonom ics literature. The paper then
discusses the implications of future thinking in terms of
organisational change, cost-benefit analysis and also
for the future of ergonomics as a discipline.

‘All our decisions are about our future, but all our
knowledge is about the past.’ Ian Wilson [1].
When using cost benefit analysis, ergonomists are
working with a future which cannot be known with any
certainty. This uncertainty must be dealt with as
effectively as possible in order to
increase the
probability that the forecast benefits will accrue.
On a broader level, an ability to think about the
future is im portant if ergonom ists are to be able to
participate meaningfully in any organisational change
process. It is also im portant for the discipline as a
whole to be prepared to act on future ergonomics
issues.
What evidence is there in ergonom ics literature
that the discipline has a m edium to long term future

2. Strategy for Literature Review
The turn of the Millennium brought an increased
interest in the future for many disciplines including
ergonomics. For ergonomics, the evidence trails of that
interest are found in journals, books, on the internet,in
conferences and theses, media interviews, newspapers
and magazines. Tradition dictates that in academ ic
circles at least, m aterial published in peer reviewed
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journals are the best evidence available, and on that
basis, this paper will focus on
these journals. An
extensive body of literature on ergonomics and human
factors has been published in journals (the term
ergonomics will now be used to refer to ergonomics
and human factors), hence the need for a
feasible
strategy to search for evidence of a futures focus.
This paper applies the work of Dul and Karwowski
[3] who developed an assessm ent system for rating
scientific journals in the ergonom ics field. Using the
IEA definition of ergonomics and the Institute for
Scientific Information (ISI) m easure of a journal’s
quality, they calculated the ‘impact factor” for each of
the qualifying journals. Using this rating system, the
top-most ISI listed journals in ergonomics are Human
Factors, Applied Ergonom ics and Ergonomics.
Assuming that there is a significant and formal focus of
ergonomics on the future, this should be evident in
these journals. Where there appears to be insufficient
evidence in the top three journals, literature fromother
sources is discussed.
The evidence sought in these journals is any
material which dem onstrates that ergonom ists think
about and discuss the future and that, where present,
these discussions have a tem poral focus or at least a
focus on emerging trends relevant to ergonomics.

4. Ergonomics and the
consciousness’

future

–

‘future

‘The main fuel to speed the world’s progress is our
stock of knowledge, and the brake is our lack of
imagination.’ [6].
The wealth of inform ation on ergonomics in the
three topmost journals alone gives evidence that we
appear to know m uch about how to make our world
human-centred. Ergonomists can have a role as change
agents, applying this knowledge to real life situations.
It is the concept of change and its management which
ties together strategic and organisational planning with
the application of ergonom ics. Change also links
planning and ergonom ics with the discipline of the
futurist. This field of futures is called strategic
foresight.’
One barrier to working constructively with the
future is our inability to imagine what it might be like.
To help clients think constructively about the future,
the futurist’s toolkit includes many techniques, some of
which are known to the business world such as Delphi
technique and scenario planning [6,7], others are
relatively new tools such as the Im plications Wheel
[9].
Weiner and Brown [10 p.xv] in their
recent book
‘FutureThink: How to think clearly in a
time of
change’ state that ‘the future can be grasped only when
you combine objective information about change with
clear-eyed thinking’ and inform us that their tools are
‘ways to liberate your m ind from the assumptions,
prejudices, pre-judgements, and yearnings that hold it
prisoner.’
Futurist Tom Lombardo [2 p245] discusses what
he terms ‘future consciousness’ which he defines as
‘the total integrative set of psychological abilities,
processes, and experiences hum ans use in
understanding and dealing with the future’.
Lombardo’s cognitive dim ensions of future
consciousness are defined in Table 1. The journals
reviewed provided som e insight into the extent to
which ergonomists use these cognitive dim ensions.
Only one paper was centred around the use of a futures
tool – scenarios - as an ergonom ics method [11]. A
further six papers discuss different types of ergonomics
thinking [12,13,14,15,16] and a more in-depth search is
likely to locate further discussion on ergonomics tools
and methods. An initial assessm ent of the available
literature suggests that ergonomists are more skilled at
goal setting, critical thinking and reasoning, problem

3. Timeframes – The concept of ‘horizon planning’
Is it realistic to expect ergonomics literature with a
futures focus to give timeframes? In strategic planning
documents, the term ‘horizon planning’ may be used.
Common horizons seen are 1-5 years, 5-10 years and
10-30 years with shorter horizons of the very near
future (1-2 years) and near future (3-5 years) also
evident.
A journal search for the last 10 years brings up a
small but interesting m ix of professional forecasting
and foresight in ergonomics. Limited references to any
formal planning horizons are made, with Kuorinka [4]
expressing some confidence in forecasts and trend
analysis over a relatively short horizon of 5 years, and
Fulton-Suri [5] at the other end of
the timeline
considering what ergonom ics might be in 50 years’
time. As more examples on cost-benefit analysis are
published, there should also be m ore evidence of the
degree to which the forecast benefits were delivered
over a specified time period. For this paper, looking at
the content of the literature for evidence of a futures
focus should be a more profitable approach.
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solving, decision making and empirical thinking and
less skilled at imagination, foresight, open mindedness
and creativity and holistic insight, for example.
To what extent do other ergonom
ics related
professions use these cognitive dimensions? This
question can only be answered with further research. It
seems reasonable to call for ergonom ists to broaden
their thinking skills in any areas which are required to
ensure they can work effectively with
other
professionals engaged in creating the future.
Lombardo makes the point [2 p246] that the
greater the distance our focus is in the future, the more
other humans become involved and suggests that ‘the
future is, in fact, a testing ground for our ethics and
values’. One acknowledged driver affecting our world
future is its increasing population. As ergonom ics
values are human-centred, the greater the num ber of
people on the planet, the greater ‘the impact factor’ that
ergonomics interventions potentially have in the future.
Lombardo [2] concludes that ethical decision making is
a form of future consciousness. Shipley [17 p1] sees a
role for the ergonomist as a ‘potential ethical agent’ in
our future world. The concern raised in ergonomics
literature about the problem s of our future world has
called for a broadening of ergonom ics into new
subspecialties incorporating a new em phasis on the
social, cultural and political domains. The terms team
ergonomics [18] cultural ergonomics [19, 20] and now
‘global ergonomics’ [21,22,23] start to appear in
ergonomics literature.
From an ethical and philosophical viewpoint, there
does seem to be evidence of an em erging ‘future
consciousness’ in ergonomics. As ergonomics looks to
the future, what are the trends and themes identified in
the literature?

Table 1
Cognitive Dimensions of Future Consciousness [2, p249]
Dimension

Definition

Imagination

The ability to create mental images /
hypothetical realities in our minds.
Foresight
The ability to imagine or envision
the future.
Goal Setting
The ability to identify and
conceptualize desirable goals of
action.
Possibility Thinking The ability to imagine multiple or
alternative hypothetical future
realities.
Scenario Building The activity of imagining and
describing detailed, complex, and
realistic hypothetical realities.
Critical Thinking
The ability to apply principles of
and Reasoning
sound and valid reasoning to logical
inference, the comparison and
evaluation of different points of
view, and the development and
expression of theories and
hypothesis-thinking about thinkingthe opposite of egocentric thinking.
Open-Mindedness The ability to be flexible, to evaluate
and Creativity
with fairness other points of view
besides one’s own view, and to be
receptive to ideas that are different
from standard beliefs. The
production of novel ideas,
inventions, and behaviours.
Problem solving
A form of thinking where some
solution or answer to a question,
problem, or challenge is identified
and successfully enacted.
Decision Making
The ability to make a choice among
alternative goals / courses of action
and follow through on the choice.
Planning
The ability to construct a
hypothetical series of connected
actions that lead to the realization of
an identified goal.
Hypothetical
The ability to imagine and evaluate
Thinking
possibilities.
Holistic Insight
The ability to understand the ‘big
picture’ – to see how the details of a
situation fit together-frequently
experienced in a rather sudden flash
of comprehension.
Empirical
The ability to perceive / understand
Observation
observable facts or patterns of facts.

5. Categories of literature with a future focus
This paper identifies three broad categories of
‘future focus’ in ergonomics literature, two of which
have been mentioned in broad terms, so far.
The first category identifies the m any articles
which set the context for an issue in the literature
review then forecast an outcome in their conclusions.
This format includes by its very nature some elements
of futures thinking, though the interventions m ay be
aimed at the short term. One example of a paper in this
category is W oods et al. [24]. Sim ilar papers are
relatively easy to identify in all three top journals.
A second category of futures literature identified
here is the investigation and discussion of global,
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national or local trends which are relevant to
ergonomics.
In the top three journals, there appear to
be
comparatively few papers which focus on the dominant
trends that are thought affect the
practice of
ergonomics as opposed to m ore current problem s.
Issues such as the ageing population are one focus of
interest [25]. Other clear them es are the virtual
environment [26], the information and communication
society [27,28] and usability [29]. The num bers of
articles and the areas of concern increase dramatically
when related journals in HCI, design and medicine for
example, are included in the search strategy.
It is interesting to raise the point here that the
authors of the journal classification system adopted for
this paper questions the use of a relatively narrow
definition of ergonomics. Dul and Karwowski [3 p
307] note that narrowing the definition of ergonomics
journals to those that m ainly focus on ergonomics
limits the number of top journals achieving the highest
rating. They ask whether or notjournals coming from a
subfield such as HCI should be included in the list of
ergonomics journals. It appears likely from the search
results reported here that a higherlevel of evidence for
futures thinking might be found if a wider definition of
ergonomics was applied to the journal classification.
While looking more widely for evidence of futures
thinking is one strategy, looking backwards to look
forwards is also a valid approach. There are several
well referenced papers on the history of ergonomics as
a discipline. These describe in detail the areas of
interest and application of ergonom ics [30,31] and in
some cases go on to provide comments and forecasts
on emerging trends and issues [32 p 291, 33].
The discussion of developing trends flows
naturally to a discussion of how these trends might be
lead to new areas of ergonomics practice. This in turn
leads to a discussion of the future of ergonomics, a
third category of ergonomics literature with a future
focus.
Literature in this third category takes a m ore
critical look at the future of ergonom ics: that is, the
direction the discipline of ergonomics is currently
taking, and on how it should develop. This last concept
could be called the ‘preferred future’ for ergonomics
and it is different in kind to the previous two categories
Up to this point the literature has been talking about the
ability of ergonomics and ergonomists to think about
the preferred outcomes in the areas in which they deal
and not the preferred outcomes for the discipline itself.

6. The future of ergonomics
6.1 Where is ergonomics going?
Will ergonomists in the new m illennium need to
be, collectively and individually, experts in all of the
new and ever expanding dom ains of ergonom ics?
These new areas currently include hedonom ics [34],
neuroergonomics [35], cultural ergonom ics [19,20]
team ergonomics [18] and ‘global ergonomics’
[21,22,23] as well as
the more established
macroergonomics [36].
Ergonomics is by its very nature considered to be
multi-disciplinary, but are there lim its to its scope of
practice?
Vitalis, Walker and Legg [37]
challenge
ergonomists in their paper ‘Unfocused ergonomics’ to
be more clear about what ergonomics is and what is
not. They identify a trend away from fitting the task to
the person [37 p1295] and also raise concerns that
there is a growing em phasis on making ergonomics
acceptable to management which is at odds with the
original tenets of ergonomics. The view [37 p 1293]
that there is a mismatch between the definition of
ergonomics is as it appears in plenary papers and the
reality as shown in the topics of interest at conferences
and other forums may hold some weight. Ergonomics,
it seems, is becoming fragmented.
Another two them es appear strongly in the
literature.
The first them e is the concern that ergonom ics
information is not being successfully integrated into
other related disciplines such as design [38].
The second theme is that ergonomics is not being
marketed effectively [39,40]. Poor m arketing is
thought to be partly because ergonomists are not good
at understanding the viewpoint of m anagers [41] and
do not communicate ergonomics information and the
benefits of ergonomics to them in terms that managers
and others can understand.
Together, these themes support an argument that
ergonomists are not currently fully effective in their
interventions in equipment, spaces and system design
because ergonomics information is not
being
effectively integrated or consistently accepted as
valuable by potential users. If the available evidence
suggests this is an area of weakness in ergonom ics,
then it becomes an area of opportunity for development
of the discipline which certainly dem ands a futures
focus?
Effective outcomes to projects based on costbenefit analysis must be founded in part on
understanding how the future m ight unfold, how
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discontinuities could affect the desired outcom es and
how to m ake allowances for
the potential
consequences. This is ‘future proofing’ the project.To
do this ergonomists must be able to think effectively
about the future in at least the short to m edium term
and for some projects the long term.
To participate in strategic planning and change
management, ergonomists wanting to move away from
retroactive fixes to a more proactive approach need to
have the skills to im agine and work with possible
futures to participate in the forward planning processes.
Strategic foresight is a branch of futurology which
has tools to support the strategic planning process –
this process can of course be focused on the discipline
of ergonomics. The future of the discipline of
ergonomics is the single, most dominant theme in the
ergonomics literature reviewed.

clarity about what ergonom ics is and what it is not.
This basic issue – what is ergonomics and how should
it be practiced - is a very real and present concern –
without answers it seems difficult to understand how
ergonomics can move effectively into the future.
7. Conclusion
Is ergonomics future focused? The answer is a
very tentative and highly qualified yes. Discussion
about the future in ergonomics appears to focus rather
more on opinions on what ergonomics is and how it
should change than on understanding of the developing
trends which will affect and shape the discipline. If
ergonomists want to work effectively into the future,
they will need the right tools. Individual ergonom ists
will need futures thinking skills, an
improved
understanding of their own values and assumptions and
also an ability to appreciate the values and assumptions
of others. They will need the com munication and
teamwork skills to deliver ergonom ics information
effectively. Cost-benefit analysis is one m eans of
arguing the value of ergonom ics; a better
understanding of the future and its issues should
improve outcomes. There will be less argument about
the future value of ergonomics if being human-centred
is a concept fused to the very heart of strategic and
organisational plans for the future - and not something
jealously guarded by ergonomists.

6.2 What should ergonomics become? Preferred
futures
One feature of the literature expressing concern about
the future of ergonomics is that there is no shortage of
opinions, with perhaps som e early consensus
developing from the 1990’s onwards on what should be
done.
Kuorkinka [4] made an early call for ergonomics
to become more strategic, and saw ergonomists
becoming more systems specialists. A decade later the
potential for ergonomics to fulfil an increasing demand
for holistic concepts [33,42] fits in with a system
approach as does the call towards macroergonomics to
overcome organisational barriers [32 p 294].
A second area of need is for ergonomics research
to be more context sensitive [33,39,43], and for
ergonomists to be m ore client focused [40] and
empathic [44]. A major theme is that of ‘giving
ergonomics away’ to non-ergonomists [45] as opposed
to keeping ergonomics as a discreet discipline
practiced by its core professionals. Giving ergonomics
away is a proposal which questions the entirestructure
of the way ergonom ics information is created and
delivered, consumed and renewed. Building such a
viable distributed model of practice for the future must
be one of the most major challenges facing the
discipline of ergonomics since its inception.
Finally there is a call to m ove towards a theory,
design and practice of ergonomics [46] and to develop
ergonomics as a “science of purpose” [47] with its own
paradigm [32]. The most common theme and the plea
from Vitalis, Walker and Legg [37] is for greater
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Introduction
Administration or office work is an essential process of government. Planning for
the current and future needs of administration is therefore a core requirement for
good governance. The goal here is to achieve balance between spending to get an
effective mechanism of administration and spending on the actual outcomes the
administration delivers for the people. How does a manager navigate the myriad
of choices for equipment, workspaces and systems of work, which seemingly
evolve from one moment to the next? This paper reports on the results of an
environmental scan of the likely developments in the mid to long term that could
shape the way office work will be in the future. It is more a walk around the why,
what, where, who and how of office work as it moves towards the office of 2030.
Knowledge gained from scanning can then be used to make an overall strategy
based on the pilot tests of the possible alternatives and to monitor what happens
next.
The environmental scan considers but does not report in detail developments in
domains such as architecture and occupational medicine, anthropology and
technology, politics and economics. Knowledge of these developments educates
the “viewer”, sensitising them to issues within these fields. In this way, a large
number of sources and volume of material can be covered to keep the breadth in
the analysis. For a more detailed analysis, the issues identified in the scan would
then be researched in greater depth.
An effective environmental scanning process relies deeply on the self knowledge
of the viewer, whether an individual or a team, and the process used to filter
information. To ensure a broad scope and acknowledgement of the viewer as part
of the process, this paper uses the INSPECT framework developed by Bawden and
Freeman (in press). INSPECT places the viewer at the centre of the picture as the
letter [ I ], representing their interpretation of the environment. Developments in
broad sectors – the Natural Social Political Economic Cultural and Technological
areas – then inform the viewer, who filters according to their own set of operating
assumption. Assumptions in this paper include:

Figure 1 Bawden and Freeman (2007)
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Technology will continue to evolve rapidly and be a strong factor in future
office work.
Inequity in access to the Internet will gradually be resolved.
That knowledge is being ‘democratised’. Examples include the rise of the
‘citizen expert’, blogs and wikis.
There will be increasing volumes of information available to an increasing
percentage of the population.
There is a tension between achieving personal, corporate and national
security and personal rights and freedom of information.
Work is becoming more mobile and also distributed between a greater
number of locations including the home and ‘third place’.
There will be a degree of competition for the recruitment and retention of
workers tempered by the overall economic environment. This may result in
workers demanding more choice in how, when and where they work.
There will be continued drive to lifelong learning
Developments in bio technology will overcome some of the difficulties
workers and employers face in keeping people healthy and productive at work
Corporate entities and individuals talk about an increasing responsibility for
the larger community.
Environmental issues and concern about environmental issues will impact on
the consumption of energy and material resources
Australia will continue to be wealthy and stable enough to effectively support
good governance
Australian government processes will be influenced by the economic rise of
the BRIC countries (Brazil, Russia, India and China) and the opportunities for
off‐shoring
There is a tension between open access and proprietary products where
intellectual property is tightly held and managed
There is a tension between owning outright and pay per use or leasing as
models for purchasing or using software and hardware
Customers will increasingly demand customisation of products they buy.

Even using this set of information on trends around the infrastructure supporting
office work is almost limitless. This summary offers highlights judged interesting
or important by the author. One question, here with an example below,
demonstrates the type of ‘working filter’ used by the author when sorting and
valuing material during the scanning process.
The question: “Does the development of a technology drive demand for its use or
does demand drive the development of the technology?
An example around the anticipated use of paper: Will cheaper and increased
bandwidth, electronic books and e paper products result in less paper in the office or
is it the price of paper going up that will lead to change?
The approach taken here is that it is context that determines the extent to which
pull or push dominates. The most reasonable approach for reporting is to note the
available facts and to conclude general trends but not to make definitive
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predictions. The position of the author must be more clearly stated when
discussing the trends to interpret findings.
Sources selected for this scan were print media (newspaper, journals, magazines
and books), TV, radio, conference proceedings and internet searches for primary
and secondary sources. The impossibility of mapping all the interaction of all the
dynamic elements relating to office work is self‐evident. Complex systems theory
is one approach allowing a multi‐factorial analysis of the current trends. As this
paper is limited in scope to environmental scanning of the topic, the findings are
presented as three interwoven threads. The first thread considers the mission
given to public sector administrators – the ‘why’ of office work – as this gives a
national context for the outcomes required of office work in the Commonwealth
sector. It then considers trends in the hardware and technology of the office
workplace. The scan then takes up a second thread covering information on the
future workforce and current trends for the time and location of work. A third and
final thread covers current trends shaping how office work is done. The
discussion that follows is the author’s opinion of the likely interaction between
these three threads – the why and what of office work (thread one) and the who,
when and where (thread two) and the how of office work (thread three).

Mission and infrastructure: The why and what of public sector
office work
Mission
Charged with delivering to the people of Australia the services needed by the
community, public sector leaders must work with the myriad of factors affecting
the business of government the world over. Drivers such as the pace of change in
ICT, security and global resources push for new responses at every decision point.
A term used widely to signal how the Australian Government will deal with this
complex context is a ‘whole of government’ approach. The APS is the workforce
that brings about the business of government and so the State of the Service
Report 2006‐07 is a useful frame of reference for future issues of office work.
While the 2006‐07 report cannot account for policy shifts that will come out of the
new Federal government elected in November 2007, it sets out key five
challenges. These challenges are to focus on agency health and culture, to support
commonwealth organisations to develop new ways of working, to deliver a
modern employment system within the APS, to improve interactions within
government and to increase the capacity of APS leaders to achieve these goals.
The report (APSC, 2007 pp. 4‐5) very clearly summarises the outcomes the
Australian people want from their government processes.
'The expectation of Australians are now enormously high about what the
Government can and should deliver next and how it should go about its business.
For straightforward transactions, Australians want efficient and timely service.
Where they need more comprehensive assistance, they want easily accessible,
coordinated and seamless service delivery designed from their perspective.
Businesses want a streamlined regulatory framework that lets them succeed on the
world stage. The community wants us to respond in smarter ways to a wide range of
complex policy problems from water shortages to social dysfunction.'
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These are the outcomes required – administrators are expected to make the
machinery of government deliver them. By taking this list of expectations apart
word‐by‐word, some of the ways in which the demands might be met can be
revealed. 'Timely service' for example implies the use of electronic and automated
processes. “Coordinated, seamless delivery” implies interagency activity and
potentially the co‐location of agencies and teamwork within and between agency
and perhaps more autonomous teams. 'Efficient' implies skilled workers, effective
computer interfaces and failure intolerant systems. 'Smarter' implies innovation
and agility. E‐Government is one approach which is consistent with these
expectations and the use of whole of government responses; it is the centre piece
of service delivery of some agencies.
These expectations set the context for the type of workforce the APS needs to
deliver its services, the mission for the APS and some of the basic mechanisms
and processes, which might dictate how this work is done. The legislative
framework provides the infrastructure to enable delivery of services to
Australians. What trends can be seen in the development of infrastructure to
support office work?
Infrastructure
Infrastructure relevant to office work can conveniently be placed in two broad
categories. The first category is the build environment. This is created by not only
architects but urban planners, interior and industrial designers, civil engineers
and landscape designers. It therefore includes all the artefacts of buildings such as
furniture and fixtures. A second category, information and communication
technology (ICT) infrastructure, also includes print media on the basis that hard
copy in print is widespread communications technology.
The lifecycle of current building infrastructure is around 30 to 70 years for offices
and up to 60 years for homes, yet there may be a constant turnover of occupants
and purposes for one building over its lifecycle. New buildings are always being
planned and built. Multiple drivers shape the pattern of renewal and replacement
of buildings where office work is done and these drivers can be thought of as
acting from the bottom up or the top down. Trends at the grass level, perhaps
championed by individuals, can later grow to become fully developed design
concepts, which are eventually brought into public policy and legislation. Clause
Lewenz’ book “How to build a village” (Lewenz, 2007) is an example. Lewenz
provides design patterns around communities of 5,000 to 10,000 people, which
integrate the workplace into human scale higher density developments on 100 to
400 acres. This concept is currently being promoted within New Zealand and
Australia. It is a planning option, which appears consistent with another example
of ground up drivers coming from the work – life balance arena, the concept of the
sea change or tree change. The village is an age‐old strategy which fits a more
rural pattern of development in the build environment but can be integrated into
the urban setting.
It is reasonable for people to have a choice of where they want to live and work,
but it will always be a constrained choice. The places they work from and the
services they require are built by other agencies that have another set of agendas.
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A service organisation within the government sector will need to locate office
buildings in places that promote better service delivery. This must take into
account where the workforce is as well as where the customers are, both of which
are influenced by the ground up drivers noted above. The model of the CBD
location for a central workplace has gradually shifted over the last few decades,
with examples of call centres that have been relocated to rural cities and a move
for some organisations away from a single CBD location to distributed workplaces
in mutual urban or regional centres. In some cases, the move has been one of
consolidation where workers are brought in from multiple centres to a smaller
number or perhaps a single owned centre to reduce costs and increase
productivity.
Urban planning processes aim to support a more coordinated approach to
infrastructure development. A planning related project commissioned by the
Australian government (CSIRO 2007) suggests that there are six possible future
designs for cities:
1. Business as usual – the extrapolation of current patterns into the future,
that is laissez faire, low density, dispersed
2. Compact city – increased population and density of inner suburbs
3. Edge city – increased population, housing densities and employment at
selected nodes within the city, with increased investment in orbital
freeways linking the edge cities
4. Corridor city – a focus on growth along linear corridors emanating from
the CBD and supported by upgraded public transport infrastructure
5. Fringe city – additional growth predominately on the fringe of the city
6. Ultra city – additional growth predominately in provincial cities within
100km of a capital city and linked by high‐speed rail transport.
These design patterns for cities have similarities with innovative and often
controversial concepts for city design shown in models, literature and postures
(Future City, 2006). Labels such as ‘Living City’ have local currency in Australia
with this phrase being associated with proposed plans for Canberra (‘City plan
emerges as favourite’ 2007). These plans suggest a combination of the compact
city and the edge city using the types the CSIRO put forward in their 2006 report.
One consistent theme found in terms used in relevant literature – ecological
design, sustainable design, green buildings, green offices – suggests some of the
requirements of the community for the larger, built environment. A second theme
is for design to be not only ecologically sensitive but to also account for human
biological and social needs. Both themes are considered in the concept
‘ecotecture’, a term coined by Canadian architect Ostrowski (1988). While initially
applying to residential architecture, ecotecture is a concept which has appeared in
different communities of practice including academic institutions such as Cornell
University in the USA, business media such as the New York Times (Ouroussoff,
2007) and also in the work of commercial architectural services.
'Ecotecture design is grounded on natural dynamics, healthy materials, biological
principals, human ergonomics, cultural respect and compassionate understanding
of the planet and all living cultures'
Ostrowski (1998 pp. 20‐30)
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Design professionals such as Ostrowski support these concepts with incredibly
detailed specifications for the materials, means of construction, fittings and
furnishings. They also provide a fully developed plan for energy generation and
consumption, in this instance for a home and home office style building. Green
architecture has now entered the mainstream, with specifications and codes of
practice supporting more consistent use of these principles in building stock. One
example is the building built as new offices for the City of Melbourne Australia,
which has recently met the requirements for certification as a green building.
Features found in this and other green buildings include natural lighting, passive
heating, the use of low emission, renewable materials, low energy rating lighting
fixtures, natural ventilation, solar power and natural plants.
These ‘ecotectural’ buildings are not just intended to lower the environmental
cost but also to allow the occupants to work more effectively. Design trends in
interior architecture include a greater floor space allocated for socialisation and
informal work, breakout areas, cafes, bariatric seating and more comfortable
seating which can be programmed for each person. Tables and chairs are castor
mounted and desks designed to be modular with removable fixtures to customise
the work area for individuals or for different tasks. Workstations are becoming
smaller as big but slim LCD screens reduce the requirement for greater depth.
There are trends towards a U shape or 120 degree angle configuration away from
the traditional L shape. Cubical walls are coming down for better interaction or
being replaced with glass sections and potentially partial frosting of glass. Where
partitions are important for privacy or sound control, they may be movable.
Storage is becoming portable with a formal allowance for personal items such as
clothing, footwear and displays as well as work related resources. In meeting
areas, conference tables have become more modular or perhaps are replaced with
smaller tables, with sofas replacing more traditional chairs. Design concepts seek
in some way to provide for a range of different work patterns such as job sharing,
consulting and full time knowledge of based work. Even the environment within
parts of the building and between buildings is designed to extend the concept of
community evoking the sense of a village street, which draws all of the building
elements together.
This division of infrastructure into the built environment and ICT infrastructure
can easily be challenged. One very real trend seen in infrastructure overall is the
integration of ICT into an essential requirement for urban and regional planning,
for building and for even basic office artefacts such as furniture and print media.
ICT is critical as an enabler of government and business processes and is seen as
an important success factor for the development of a modern city (Pearson,
2006). High bandwidth access to the Internet and extended mobile phone
coverage are almost seen as a basic human right. As mobile and fixed phone
services converge, data and voice services converge and mobile internet becomes
more widespread, people are increasingly being able to access any type of service
at high speed, anywhere and with little difficulty, The convergence of portable
devices to include an ever increasing list of functions such as phone calls, natural
language processing, navigation assistance and location finding, diary support,
cash handling, portable storage, security and identification, music, video, health
monitoring and biometrics leads to new options for personal and work related
tasks with every new model.
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Such a portable device could in the short term allow access to what Pearson
describes as community networks. Community networks allow an extended tele‐
presence to remotely attend a meeting, or to access site related information while
visiting a building. Over the next 10 years, Pearson sees changes in the form and
extent of terminals and information nets, with the interacting elements of the
wider system including sensors, ID cards, RFID tags, GPS capacities and new
software and connectivity options. These will allow for improved logistics,
inventory, tailored and location specific training or marketing messages,
improved data security, portable user profiles and energy management. With
similar capacities being built into other office technology, the printer will be able
to automatically order a new laser cartridge when running low or will recognise
the default or preferred settings for users from different departments based on
interrogating their ID tag. Interactive ID tags would be able to automate the
introduction of key stakeholders to ensure an issue is discussed in a large group
situation.
The future in the office appears to be bound up in developments around e‐paper,
voice in voice out technology and other computer input devices and the
technology supporting visual displays for reading. The development of electronic
ink, flexible displays, tablet computers, touch displays, electronic pens and early
generation portable book readers have allowed early adopters the opportunity to
become less paper dependent or even paper free. Concepts such as temporary ink
on paper add an interesting twist to the use of paper as a tool in the workplace.
The technology is not yet mature, however Pearson sees electronic paper as being
an integral part of the workplace within 10 years. Crossman (W Crossman
personal communication 31 July 2006) sees voice in voice out technology as
maturing by the year 2050 to the extent where text is not necessary. Grafton
(2007) sees a new phase in print production with more of a blend of electronic
formats with other hard copy print media. Not an ‘infotopia’ but rather an
‘ecology of information in which information producers and users have learned to
survive’. Visual displays are also considered to have a critical role in the future
workplace with life‐size displays and the ability to interact with avatars who have
realistic gestures and body language. There can never be a single opinion or
unopposed view on how the future of input devices will play out.
With further developments, Pearson (2006) predicts a greater number of public
services based on artificial intelligence (AI). Evolutionary programming and self
organising neural networks will allow single and multiple devices to ‘learn’ and
adjust tasks. The concept of the semantic web comes from Tim Berners‐Lee,
inventor of the World Wide Web. The idea is that content written in machine
readable format can be understood by context understanding programs so that
the user when searching for information only gets what is needed or wanted. AI
and the development of the semantic web are expected to lead to a greater
automation of more tasks and to revolutionise knowledge management.
Other developments are the change in format of the personal computer or PC
from desk unit to portable unit. Personal, portable storage is cheap and grows in
capacity with seemingly every model. Energy efficiency processors and screens
support an increase in battery life and mobile units can also have alternative
power sources from carry cases made of power generating fabrics. Desktop
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monitors are now thinner and bigger with landscape 22 inch or 24 inch screens
and dual displays are rapidly becoming more common. Technology is being
incorporated into clothes and other items such as jewellery and glasses. With
smaller devices, input devices are evolving further for example from pen and
keyboards to voice, touch motion sensors, virtual keyboards and gesture. Text
scanners are portable, and electronic pens can transmit data. The nature of visual
displays is changing with options including palm size portable digital projectors,
flexible screens, heads‐up displays and holographs. Software developments
support improved handwriting recognition, optical character recognition, voice
and image recognition and language translation.
Interactive technologies include, among others, multi‐touch screens, video
conferencing, software for collaborating on projects in real time and from
multiple locations and virtual reality technologies. Internet based applications
such as search engines allow access to an immense volume of information, with
new applications promising improved user interfaces, more powerful and context
sensitive search tools and improved personal knowledge management and time
management. Intellectual property is either freely available and open source or
tightly held by content producers and accessed on a user‐pays basis or by
subscription. The average person can not only be a content expert by having
access to much of the knowledge base that the experts use., but can also become a
content producer and publisher – instantly. All forms of media are mobbing onto
the web and into portable formats – still images, TV, radio, films – with user
generated content including social networking sites, blogs, webcasts, wikis,
podcasts and the like generating new content every second. These new content
options are seen to have a place in the corporate world and public service with
political campaigning done through video on the Internet, and the corporate blog
gaining an important role in brand management. The intra and extranet are as
essential to the organisation as email and the mobile phone are to day‐to‐day
communication. Malware, junk mail and spam, and the excessive volume of real
email must be constantly managed. People work on the Virtual Private Network
or access their data from a terminal in a regional office. Data logging, camera
surveillance and voice recording can track interactions that can be used later for
quality improvement projects, for outcome measures or for training purposes.
Content that is lost deliberately or mistakenly can potentially be retrieved, yet
without adequate backup, a whole project or corporate database might fail and
never be recovered.
All these ICT options make a staggering range of possibilities for systems of work.
However, these must be pulled into some workable format to drive the outcome
required. One way of doing this is for the agency to use the building itself as a
dynamic unit that anticipates the needs of the occupants, with the ICT elements
set up to be flexible and scalable yet stable. One current idea is the intelligent
building, defined as:
'a building that integrates technology and process to create a facility that is safer,
more comfortable and productive for its occupants, and more operationally efficient
for its owners. Advanced technology – combined with improved processes for design,
construction and operations – provide a superior indoor environment that improves
occupant comfort and productivity while reducing energy consumption and
operations staffing'
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(Intelligent Building Dictionary 2007)
The intelligent building concept can of course be applied to residential as well as
commercial buildings, or perhaps to what is known as the ‘third place’. As work is
thought to be becoming more mobile and more outcomes based, a greater
emphasis could therefore be placed on the worker instead of the infrastructure
available to support work. The following section takes the perspective of who is
working and when and where they choose to work. There is a real drive to attract
people to work in the public service. Who are and who might be the workers of
the next two decades in the APS?

People at work: The who, when and where of
office work
In June 2007, there was a workforce of 143 525 personnel across all
Commonwealth agencies in the Australian Public Service (APS). The APS is the
key workforce enabling government processes.
Workforce availability
The next 25 years of Commonwealth sector employment features a changing of
the guard within up to four generations – the Baby Boomers (1946‐1963), Gen X
(1964‐1982), Gen Y (1984 – 2001) and the Millenials (post 2001). A summary of
these changes and the expected affect on the APS workforce appears in the
Intergenerational report (Department of Treasury 2007). A simple description of
the main transitions would be for each generation to take on the roles of the
generation before. Hence the Baby boomers enter retirement and Gen X’ers move
into the positions left by the Baby Boomers, particularly into management roles.
Gen Y are already establishing themselves in the workplace in lower supervisory
roles, gradually filling the vacancies left by Gen X. The Millennnials then finish
school and enter the workforce. Much has been written of the needs of each of
these generations, particularly from the perspective of the employer and the
employee. While some of these authors cover the general spectrum, others
specialise in the characteristics on one generation such as Gen Y (Shelton and
Shelton 2005) and Gen X (Karp, Fuller and Sirias 2002). These authors present a
stark message for employers who want to attract, retain and effectively manage
their staff to be productive for the employer. Key points are that workers are no
longer willing to work long work hours as their Boomer parents did. The days of
being a loyal corporate employee and staying in one job may be gone. Shelton and
Shelton (2005) report the new Gen Y worker as technologically literate, expecting
to be supported by the employer but not beholden to them, wanting interesting
work and the opportunity for ongoing learning plus the opportunity for rapid
advancement.
The prediction here is recruitment and retention for the next decade to be
strongly influenced by what employees want. Feeding other workforce factors
into the generation equation provides some interesting options for an
organisation to position themselves as an ‘employer of choice’. Fortune 100
companies in America have created employment options such as not having set
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work hours (no record keeping for sick days in a no‐absenteeism policy), paid
time off for volunteer work, incentives for new parents to lower their work hours
to spend more time with family, on‐site child care and job sharing.
If the point here is that we have a generational shift, the challenge then becomes
one of making the cultural shift to get the different generations working together
effectively. A second challenge is then to design HR systems and systems of work
that allow greater flexibility in when, how and where people work to allow a
more tailored approach to employing people. There is a definite trend towards
output as a metric for productivity. This gives another alternative to process
metrics, which assume that people on the job are in fact working. There is some
evidence that employees are not actually productive at work, a concept recently
described as ‘presenteeism’. Output metrics are considered more practical and
more valid where work is interrupted or done off site, for example home
working. They also allow for people who have a higher capacity for work to be
rewarded in an equitable way. Shelton and Shelton (2005) make the amusing
comment that Gen Y workers might feel sorry for older generations doing the
same work as it takes them so long!
With the potential for a high percentage of employees working tailored and
changing work hours, the stage has been set for the individualisation of work at
other levels. Indeed customising equipment and workstyles might become vital to
keep the ageing workforce active and productive in the workplace or to settle a
newer employee into higher levels of productivity.
Workforce capacity
New technology is allowing individuals a new lease of life on health issues that
before would have triggered retirement. This technology can act on two levels – it
can restore function, i.e. by returning the worker’s capacities to those that they
had in their life or at least to pre health incident status, or it can enhance or
augment a person’s normal abilities such as implanted technologies or
treatments with long lasting benefits.
Basic medical implants such as joints and pacemakers are becoming more and
more common, yet these may have some interesting side effects in the workplace.
What about the potential for electrical interference between office equipment
and medical implants? Technical developments assisting hearing can potentially
allow the receiver to pick up whispered conversations over a distance. Equally a
hearing restored person could have difficulty concentrating due to environmental
noise. For another, the ability to turn off their hearing would be a benefit.
Similarly, a person with no spoken language can rely on technology to replace
this by potentially using an embedded appliance generating speech. If the use of
voice were to become essential for using a computer, this would be a significant
issue for both hearing and speech‐impaired workers.
Vision is another sense which is likely to be challenged in the future office
workplace. The visual load of work is increasing with the Internet and images are
taking a leading role. To what degree could restorative technology allow a sight
impaired person to work effectively on the same project as a hearing impaired
colleague?
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Like drugs in sport, physical enhancements might create ethical dilemmas.
Consider implants that tune up or tune out the nervous system to allow better
tolerance to work which has an endurance factor or which requires high
vigilance. A similar approach could be taken to artificially increasing metabolic
activity in the sedentary worker to avoid weight gain. If memory could be
enhanced in the employee who has early signs of dementia, what are the options
for giving this to all employees on a team which has to perform a critical analysis
task within a tight timeframe. What about drugs which reduce the likelihood of
suffering an overuse injury? What evidence is there now that some managers or
workers take stimulants to allow longer work hours or enhanced problem
solving, for example?
These possibilities suggest that there is a huge potential for HR personnel to
work with specialists in occupational medicine to help keep people in the
workplace. They also create a huge burden for HR staff managing issues that arise
in the areas of ethics, workplace safety, equity, diversity and freedom of choice,
workplace harassment, merit‐based promotion and the assessment of job skills.
HR personnel also contribute to setting flexible hours of worker and supporting
work offsite. These conditions of work may potentially play a significant role in
keeping the office workforce engaged. What is known about worker expectations
and evolving trends in the hours and location of work?
The when and where of work
When and where people prefer to work is not a simple input into business but a
very real equation involving many elements of a complex system including
government and non‐government entities, personal preference and needs and
urban design.
Consider this scenario: The freeway tolls have just gone up in Sydney where
traffic starts in earnest at 7am. In Melbourne, the state government is offering
free public transport to workers who complete travel before 7am. To get an all
day park in Civic Canberra, you need to arrive before 7:30am. There are 10
wheelchair bound employees in the Department of XYZ competing for 3 car
parking spaces. In Orange, central NSW peak hour lasts 5 minutes. Those who
work from home have no commute at all. What choice would a person with a mild
but progressive mobility problem make if choosing an employer, a city and a
home location in these circumstances? Flexibility in the location and the set of
hours of work could be the key ingredient needed to recruit and retain staff in a
situation where it is an employee driven job market.
The current options for time of work include flexitime, full time work alternated
with leave without pay or long service leave, casual work and job sharing. An
increasing volume of work is being completed by contractors as project work.
The current options for location of work include central offices, distributed
offices, mobile work sometimes called ‘third place’ and home working. While the
existing hour of work provide for some flexibility, the changing demographics
signal that more flexible arrangements will be needed. The number of
combinations of times of work and locations of work will be a difficult one to
provide for and to govern.
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Consider some of the situations the successful employer of the future may need to
address, and what that might mean to co‐workers and the processes within a
government office:







An executive retires and then later decides to come back to three‐month
project work twice a year.
An SES level 1 officer takes 6 months off per year to update health
management for his chronic illnesses.
An employee needs two and a half days off per week for elder care
A middle manager wants study leave (with pay) and has been offered another
job.
A new dad wants to do one day per week while being a stay at home carer the
other four days
A worker wants to do split shifts to allow for another volunteer commitment
in the middle of the day

Even if an option looks good from the employee’s perspective, there are usually
emerging issues for both employer and employee, which will arise over time.
For central offices there may be a distance for workers to travel from home with
increasing traffic adding to travel times. Public transport may be limited or
unreliable.
Distributed multi‐agency workplaces may involve using hotelling or hot desking
which could suit some types of work better than others. The workplace may be
closer to the home. Parking and security options are more site specific. This work
location might be more suitable for part‐time or casual work patterns. Control
over the system of work might be less practical for the employer due to distance,
or key resources might not be available at a particular site. Distributed multi‐
agency workplaces appear better for exercise opportunities and cross agency
networking.
In mobile work, security may be limited. Mobile work allows for work at
otherwise unproductive times and it can be good for networking with others in
the community and may benefit person or agency. Mobile work is potentially
better for exercise opportunities. It may be difficult to get equipment and a
system of work that delivers. Visual and auditory aspects of work may be less
than ideal with the potential lack of critical equipment or ill suited equipment.
System failure is possible and backup for data may be limited.
For home workers, issues may include the security of data, equipment and
people, how to supervise home workers effectively, and the use of output as a
metric for productivity. There may be unequal access to offsite work between
members of the workforce with decisions needing to be made on who should pay
for the required equipment at home if two people share a home office. Another
issue is how should the employer keep people working offsite effectively engaged
with other team members or with a complex project? There may be reduced
networking and face‐to‐face social contact with co‐workers leading to a potential
feeling of isolation. There are also potential difficulties with supervision if needed
to see if the employee is or is not working.
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At any one time the system of work possible for any single task or collection of
tasks and interaction between all the possibilities: the built environment, IC
infrastructure, time and location of work, the purpose and nature of the work and
the person or people doing it. The statement of requirement and statement of
intent from a Commonwealth agency set the overall system of work but at a very
high level. The outcome at the time work is done is very much shaped by the
infrastructure; although each employee has his or her own set of capacities, it is
the employee who makes the final choice, active or passive, of their work style.
This is the level at which the human factor issues surface – when the work style
or system of work does not match the employee’s capacities. How might office
work be done, and what are the emerging issues coming from this environmental
scan?

Work style and work systems: the how of office
work
The physical, cognitive and organisational aspects of work serve as a simple set of
categories to look at a system of office work and an employee’s workstyle. These
three of course interact, and the way they interact also varies with a host of other
drivers discussed above, so again it is not a simple but a complex system with the
physical aspects of work being the easiest starting point for discussion.
The posture and pattern of physical activity of people at work is a reasonable
starting point. Historically workers have been more physically active. The shift to
more sedentary work is recent with some ‘improvements’ in work design and
seating actually leading to decreases in activity and a rise in obesity and other
health conditions in workers (Hedge 2006). In the 21st Century, the focus is now
shifting towards furniture and building designs that support workers to be more
active: chairs that encourage movement and provide changing pressure point,
height adjustable work surfaces that allow standing and chairs that allow perch
sitting. There are examples of companies that have even installed workstations
with a treadmill attached. ‘’’Workplace culture can encourage chair‐free meetings.
The workplace can be designed to encourage walking between and within
buildings and other incidental exercise such as stair climbing or to store footwear
and clothes for exercise. Not all options will be successful, for example, a gym at
work may not be enough to lure workers away from looming deadlines and the
habit of seated work with few, short rests may be hard to break.
For most modern office work, using ICT and in particular the computer has been
the way work gets done since at least the 1980s. There are rapid and ongoing
changes in ICT that offer new options in how office work can be done. It appears
more likely that in a Public sector organisation technology uptake will be funded
and driven from the top down. Being an ‘early‐adapter’ can be seen as increasing
corporate risk of system failure, so there may be a preference to wait until the
technology is more mature or its application better understood.
Even with the technology in place, patterns of use among workers may not be
what management expected when the technology was purchased. For example,
having a cordless headset for the phone does not mean that a switchboard
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operator will stand to take phone calls. New technology might be put in the
workplace at an executive level but not for other workers or it might be bought
ad hoc for base level office workers to full some unmet need.
What is clear now is that some of the newer input devices have the potential to
revolutionise systems of work, for example a major new software platform comes
with mature voice input as an alternative to keyboard input. If used by many
people in an open plan office, voice in voice out (VIVO) has the potential to drive
changes in workstation design, the number of workstations per unit area and the
acoustic properties of fixtures and furnishings. The multi‐touch screen, a
horizontal touch sensitive screen which reacts to touch gestures, may soon be
seen as an indispensible tool for team collaboration. Screen and video
conferencing technology is now starting to be seen as a practical if expensive tool
to allow a team with members at multiple sites to work together. New systems of
work include a combination of voice input with a portable, flexible touch screen
that takes pen input. Casual work conversations could be recorded to ensure an
audit trail and retrieved as evidence with transcription software allowing text
analysis and producing a synopsis which both parties sign as a record of the draft
transaction. Another option might be a software development, which gives the
worker a status report of all outstanding messages and a summary of these
priorities in natural language. Much of this technology is still in the prototype
stages of development but could be brought into the workplace within the next
two to five years.
The extensive use of ICT has brought on an explosion of information, which office
workers deal with daily. The increasing problem is not whether or not the
necessary information exists, but where it is, how to access it, how to pick up
what is critical and filter out the worthless information. New ICT solutions come
online frequently with new communication software and search engines. A
gradual move towards meta tags, semantics, AI and intuitive devices will offer
new and more successful options for making managing personal and corporate
information. The bigger cognitive burden may be dealing with rate of change and
the constant need to learn how to use new devices and new software.
Human computer interaction or HCI has been vital to the development of
software, new ICT devices and the new systems of work they support. Software
and hardware with a well‐designed HCI interface will decrease cognitive load.
One area for extensive research with physical, cognitive and social aspects is
video conferencing, presencing or telepresencing. Research on video
conferencing has shown that meeting the conference attendees before is thought
to be a success factor for remote collaboration. The ability to have realistic
gestures and facial expressions is thought to be important where an avatar is
used to represent an attendee instead of video. These results indicate that the
social context of work is important. In addition to human computer interaction,
business anthropology is proving a useful approach to investigating new options
for personal work style and different systems of work, particularly as they apply
to computer supported cooperative work (CSCW).
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Discussion
Clear themes do emerge beyond all the detail of why, what, who, when, where
and how of future options for office work. From a mission perspective, outcomes
for citizens must come from an accessible ICT platform and a series of processes
that has delivered excellent collaboration between agencies. Work processes will
be not constant but fluid, agile and sensitive to the context of the job. For the
private sector, the key emerging characteristic of office work is mobility.
However for good governance in public sector work, there must be underlying
stability. The emerging theme is then mobility on stability to get the best chance
of governance and outcomes in a world of change. The why is the stability piece;
the what, who, when, where and how the mobility piece.
In the medium term, the main trend appears to be the convergence of the built
environment with the ICT environment. Sensor lights, security systems and door
openers are now quite routine features of the ‘intelligent building’. ICT is now
moving steadily towards being a component of everyday items such as books,
chairs, desks and windows, nearly every element of the infrastructure
environment. This trend is part of the concept of the next step – the ‘cooperative
building’ where context aware interfaces anticipate the needs of the user – the
office worker – to provide support for projects in three dimensions – individual
or group, real or virtual, local or global. This idea takes us from our current model
of computer supported cooperative work (CSCW). Instead of working with and
through a computer, the individual and group now interact with many
information elements. There is a shift from human – computer interaction to
human – information interaction at work. What should not be lost is the human –
human part of the interaction. There should be a greater demand seeking to
understand the social and cognitive aspects of work.
The ‘cooperative’ building can be a home office, café or office tower: the key idea
is that as ICT becomes integrated with the small and the large objects in the work
environment as ‘roomware’ (Steitz 2001), effective work is possible in far more
situations than the desk computer set up of today. Today’s building environment
and particularly its building stock have a lifecycle and so change is likely to be a
combination of green field and brown field projects – building from the new and
from the old. The pattern of timing of this trend in the development of
infrastructure is not yet clear but more likely to be asynchronous than a steady
rate of change. The development of the supporting hardware and software and
user interfaces will be, as always, trial and error. The really useful applications of
the devices that technologists design are often only worked out by
experimentation.
Some possibilities for ways of working can be estimated. While some foresee
work being done with one dominant medium, for example voice, it is more likely
that we will be working with images, text and voice. Equally it is likely that text
and perhaps paper will persist in some form and not be completely displaced by
voice. We may even have some legacy items such as the QWERTY keyboard for
some applications. By no longer being bound to the desk and being able to relate
to people who are physically near or who are a distance away by ‘presencing’, the
social and interactive parts of work can be preserved and improved. The need for
the different generations of the workforce to learn to work together and the huge
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variety of ways in which office work can be done, will create real challenges for
leaders and HR personnel to create an effective environment for service delivery
in a public sector organisation.

Conclusion
While much is known about the nature of office work, the changing demographics
of the workforce and rapid changes in ICT will drive significant changes in office
work. Work is likely to be more ad hoc and on demand in nature with more
routine work being automated as progress in artificial intelligence allows. In
addition to issues in human information interaction and interaction with the built
environment, the emerging issues are likely to be in the areas of anthropology /
ethnography and ethics and increase the workload of HR personnel. The mental
challenge set by using highly flexible tools in a changing task environment with
potentially a changing task team will be a challenge. Understanding human
information interaction and human‐to‐human interaction will become the key
managerial skill. The core skills for office workers will be personal change
management, the ability to be an agile learner and having the social skills to get
concrete outcomes from informal and ad hoc interactions with other workers.
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Aaras interview summary
Interviewee:
Date:
Location:
Duration:
Subject area:

Arnie Aaras
11.07.06
IEA 2006
13:36
Office work and ergonomics

There is a clear view of three emerging issues for ergonomics in the office environment, one
of them being muscle and potentially postural load.
"It will be lighting, optometry and muscle load."
"...we should more move from a static measurement of the posture to a more dynamic one. I
think that will be very interesting but also very complicated."
Several input devices should be available, research in Europe suggests 'you should have at
least three different mice at least.' and the dimensions, for example of the keyboard, should
suit the users
"It has been not been very successful to change the keyboard very much but I think it is very
important the length of the keyboard so you can then avoid the put the mouse too long to the
side."
There is a trend in workstation design to reduce postural load by supporting the arms, and
support from the research for a 10-15 degree rearward inclination of the head.
Regarding the place of work, home working is thought to be an ongoing trend with potential
issues:
"I think so. In the future I think there will be more home work. They are coming then they
need discussing or they have teamwork, so it has already changed quite a lot."
" we have asked people if the workplace at home, the lighting, the glare problem, the
workstation at home and normally they are not so ergonomically designed."
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Peter Vink interview summary
Interviewee:
Date:
Location:
Duration:
Subject area:

Peter Vink
12.07.06
IEA 2006
32:19
Office design and ergonomics

Telework will continue to grow, suppliers and designers will provide customised adaptations
to the home. The trend is for two days at work with the balance either on site or in the office.
The time in the office is necessary for staying connected. Office design needs to
accommodate meetings and interaction.
"The employers had the feeling that they did not have enough control, but the employees, they
see the advantages of not getting into the queues of traffic, and there is also the advantage of
planning their own work but they also see the disadvantage that the binding, or whatever you
call it, the connection with the company reduces. Would you also see now is a trend coming
up in most offices in the Netherlands but they don't just have tables and chairs, but they are
more like meeting place with a lot of ... just two weeks ago a very nice office opened ---------,
you can sit in with your colleagues, it is more a meeting place and workplace, and
concentration but you do at home and it meeting each other, the official meeting each other
takes place at work."
Suggests four different types of work stations, for resource dependent professionals, support
staff needing fixed locations, collaborative work and intense concentration work. A
consultative process during design will increase acceptance significantly
"and there's another thing everyone has the idea that that's no good and then we present the

plan and then we would like to work in that situation, that is something which fits perfectly to
our work and when they went over, they were very satisfied with the new situation"
"they were involved and they know why they did that and was adapted to their situation. And
if you look at Interpol's and there's a very famous office in the Netherlands, the first one in the
world who did the flexible idea, about 70% are satisfied and 30% not "
Opportunities to use mobile computing while travelling or in a vehicle have increased.
Designers of trains, vehicles and aircraft have integrated features that make you safer, more
sustainable or convenient. There are some cultural factors, for example a workstation in the
back of a BMW is most likely to be useful if you have a chauffeur. There are social
conventions and some rulemaking around the use of mobile phones and computers in public
transport and safety and privacy considerations need to be dealt with in design processes,
legislation and behaviour.
Both paper and printers will have a place in the future office; concepts such as temporary ink
make paper more sustainable as a medium.
"paper with ink that disappears in a while and then you can use it again"
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There is a trend for repented of office work to be automated or done offshore. Overall there is
a trend for production type of this work to decrease and knowledge-based, more creative work
to increase as this is the the way in which production type office work is eventually designed
out of the process. The trends are different in different industries
"there's a lot of office work where they do things all over and over again, there's a shift to
more intelligent office work so the production office work, will stop to exist and that will be
taken over by computers, or people in other and what the work that will leave, what the work
will exist in the future will be the more creative jobs, thinking about new concepts, thinking
about how the computer controlled, controllers work and maintenance work."
Predicts that tables and filing cabinets will become smaller or gradually disappear.
"I don't think we have tables in the future."
Options such as using projectors instead of standard displays and projecting onto different
types of surfaces will become common.
In Denmark, 70% of people stand for work; there is evidence of new chairs being developed
that allow for leaning, perching standing and sitting. There should be concerned about
workers ability to stand for longer periods of time.
Wearable technology can include clothing with insect screens so conversation focuses on that
technology included in the clothing and not on furniture.
"and there will be clothes available in the future and _is working already on it where there
will be screens here and tablets here and you can discuss with each other, well we have a
picture of, so we don't need a table any more here in the future"

Input devices including touch screens, voice, face recognition and gestures will develop
further. With voice recognition, the issue may be privacy or being self-conscious or
potentially noise in the workplace.
"acceptance is not so high, only if people have repetitive strain injury they willing to do it
because you have to be trained but the difficulty is also that they feel a little bit embarrassed
because people like to type something that can be wrong which no one hears yet and when it's
ready that they want to give it to... so this is the difficulty with voice recognition I think voice
recognition is potentially very interesting but the question is really how will be accepted for
privacy point of view."
The plane of work is likely to become more vertical, however this may place greater loading
on the upper limbs.

368

Rispin interview summary
Interviewee:
Date:
Location:
Duration:
Subject area:

Craig Rispin
21.10.06
Ausforesight Melbourne 2006
56.04
Technology in office work; future trends in business and innovation

Information is shifting from the computer to the network and the way we view it from the
screen to handheld devices and ultimately projected displays writing to the eye.
Re: videoconferencing:
"it hasn't been taken up a lot or doesn't work because they're trying to use video conferencing
as replacement for face to face meetings, but as a way of sharing data remotely. To what is
happening is that more and more corporations sharing their screens, sharing information on
the Internet, and sharing the pictures... they're moving away from face and into something
that is a virtual representation of what they are saying."
In addition to software like Dragon NaturallySpeaking, media can be automatically
transcribed and searches done using audio terms only. This exists in television with services
such as Blink.TV.
"What I believe is the voice comes it won't eliminate text. Like when television came it was
going to eliminate radio. And it's bigger now than it ever was before. And it's not very often
that we eliminate modes of communication it is a case more often that we just add more on
them. So the mobile phone hasn't replaced the landline, it's just another form of
communication over the telephone it happens not to be fixed. So don't believe people when
they tell me it will only be voice."
"There's two other modes of communication for input, there is gestures and the other is
location which most people don't talk about. So for instance if I have a GPS transmitter on
me, then the office knows that I walk into this office, that I sit down at the desk, my correct
information is displayed for me automatically without me having to do any interaction at all
and that's based on location, not gesture."
"Here is a big development is in voice, it's not the translation into text is the translation
between languages."
About paper and losing paper in the office environment, the drive to lose paper will only
happen when it becomes too expensive. In addition to flexible displays, alternatives to paper
for displaying information already exist:
" Technological change happens when it has to happen.... soon it will be mandated that there
won't be paper rather than the option to have paper because it will be so expensive"
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"So ignore flexible displays, the other alternative for having it on a horizontal plane is
projection. There are a micro projection (units which project) a short distance onto a
desktop."
Gesture already exists in the gaming industry as an input device.
Wearable and embedded technology is already here:
" technology will be smaller, it will be attached or embedded and this is not science fiction
stuff there are individuals all around the world who already have embedded technology
replacing bits, limbs, plates in their heads."
Gestures for human computer interaction:
"It's really happening. There is already research that's been done in this area. All you need
the physical requirements of gestures are a web camera, and a processor that is fast enough"
Technology can be considered an adornment:
Rispin cites Arthur C Clarke who from 1945, stating that "technology will eventually become
so small that it will become a fashion accessory and that has become true because if you look
at the mobile phone industry today is not about the technology, it's about the design people
want to be seen with it and will come out of our pockets and be converted to jewellery and
eventually will become detached and embedded."
CEOs are starting to recognise that they need a different type of environment without the
huge headquarters in:
"They quietly whisper in my ear " 'you know I really could get rid of all these you know I don't
really need those do I?' and I say 'you actually do but not in its current form, you need a
different environment that facilitates other type of work being done by creativity and
innovative thinking.' "
Rispin talks about a vice president who said we had to design the workspaces to foster
innovation, so examples of that article for ways, and we can see already the tables and chairs
can be reorganised and moved around and are also seeing technology so people are being
issued with laptops instead of desktops so they can take the laptop into the meeting room
rather go back to their PC. So where is he the most innovative companies who are very early
adopters in the design space, in the advertising world where they move all of their workers
out of the corporate headquarters and they create the corporate headquarters of the most
innovative and shared space.
Regarding the customisation of a workspace for someone with a disability: "people who have
issues can choose to work where they are most comfortable"
Regarding the acceptance of technology:
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"The evidence is that the younger generation that has grown up with technology officer got
comfortable with that, the middle generation that didn't grow up with technology have a more
difficult time are the ones that are not working full-time are substantially more comfortable
with technology than the middle group."
"People create technology, hope that there is a market uptake in it and usually what happens,
the end result of what happens with technology is completely different from its original
design."

371

372

Hallal interview summary
Interviewee:
Date:
Location:
Duration:
Subject area:

William Hallal
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World Future Society Conference 2006, Chicago Hilton
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Technology forecasting

The intelligent interface will change the interaction with computers:
Right now we use a dumb interface, the machine is stupid, it just does what we tell it to
through a keyboard or through a mouse, uh but I think that’s changing and the intelligent
interface will allow speech recognition to be the input and just talk to the machine and it will
be smart it will have artificial intelligence so it learns and I think we’ll be using big visual
displays, wall size monitors, flat wall monitors and that effectively that I think for most
common, ah communications, for working, for shopping, for really most we will be simply
talking to life size images and big flat wall and that the images could be another person they
could be a robot, a virtual robot an avatar,'

" Well, it’s a part of the intelligent interface, well we think of that often now as an intelligent
agent, an intelligent agent. And one component of that will be the intelligent system, the
virtual system. Software that you might carry on your mobile phone and that acts like
ordinary system that monitors everything you do and learns how we work. It learns all the
documents are that you use and the names and addresses of all of the people you deal with
and after you’ve trained it for a few days you could give it tasks. ..................... Everything
becomes intelligent and it starts doing a lot of the stuff for us and that is the only way that it
will be manageable.
Sees gesturing as part of multi-sensory input and output as:
"part of the video channel that we’re going to use, we’re going to read your lips and they
could also capture gestures and your facial expression, as you know, so the visual channel of
information is used as well as the audio channel and I feel pretty confident of that."
regarding text and media, Hallal sees a mixed future with a general decrease in text, people
still wanting to 'curl up with a good book', people talking to computers rather than looking up
information on computers in text or in print.
Regarding E Government:
"All those government functions will go online and the, a lot of that stuff will be automated
and the remaining functions are those that are more complex that the machines can’t handle,
strategy, handling unusual problems with people, and I think that those will be done within
those small teams the self-managed teams, to a large extent you can work anywhere, with
limits on that of course. There are some situations where people have to meet the public."
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Regarding the built environment for offices and the design challenges that arise from this:
"'I think the harder bit is going to be this multi-functional social environment or
conversation."
One of the big potential issues is the fallibility of the intelligent machine:
"Oh the bigger issues are that these intelligent machines will not work properly and they will
make dumb mistakes like dumb assistants and you will find yourself shouting at the
machine…’ oh you dummy I said….’ You get angry at your machines now, wait until you
expect more from them and they don’t do it."
"The failure of these systems is going to be a big liability. We’re going to be dependent on
them more so than we are dependent now on this stuff. There are going to be big failures
there are going to be devastating failures and it’s going to be frustrating."
Older users may potentially have problems with technology, however Halal sees the solution
in the technology, not the technology being the problem.
"I think the answer lies in the concept of allies and the intelligent interface is going to allow
computers to mature to the point where you don't have to be very sophisticated as a user,
they’re going to be common everyday devices you take forgranted like you do the television
and the automobile"
Regarding furniture tho potential for this to automatic and self adjusting is there:
"I think that all stuff becomes smart. It will all become intelligent. The networks of all of these
wired appliances that we are using is growing now. Here is the estimate one trillion of
electronic devices in not too many years. There is like 20 billion chips in the world now or
something like that. There is going to be a trillion of those before long, and all of this stuff, I
don't think utensils will your appliances, you'll automobile the refrigerator, the Coca-Cola
dispenser in all of those things I think will be networked.'
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Wendy

This is Mr Halal. So my name’s Wendy Elford and your name is

0:00

William 00:08

William, William

Wendy

William Halal

William 0:10

Halal

Wendy

and I’m doing a PhD in the area of Environmental Design and the topic is
Ergonomics in 20 year’s time using Futurist’ Methodology

0:11

William
Wendy

Ergonomics?
00:25

Ergonomics in 20 years’ time looking at futures Methodology to ah forecast
issues, ergonomics issues for workspaces, and equipment and systems for
office work and basically I’m looking at office work as opposed to the office,
office work occurring in more places than an office and I’m interviewing a
series of experts in disciplines that are relevant to this area to gain some some
opinion on what the future of that office work might be in that timeframe,
what it might look and function like and then I’ll be using that information to
perhaps produce some scenarios and perhaps some other methodology in the
futures’ context, taking that to government workers and also the ergonomists
themselves. So this is probably a fairly open interview in structure. Do you
agree to give me some, to participate in the interview?

William 1:13

Yes.

Wendy

Fine, and perhaps I better keep it fairly open. Perhaps you could tell me about
your area of expertise cause that would certainly be a good start for myself.

1:15

William 1:20

Well, I study emerging technologies, I forecast emerging technologies and I
also know something about, uh, knowledge, and uh institutions, institutional
change. Those are my main areas of expertise, economics and business of
course.

Wendy

The context of this is the government office environment as opposed to a
commercial office environment which adds another flavour if you will. Um

1:48
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we could start on we could start on a fairly narrow view and perhaps build up
a little bit. Perhaps we could start on the subject of, say input devices of some
computer or computer analogue. Where do you see that evolving to over that
timeframe? Say in 25 years’ time?
William 02:11

I have some very specific ideas about that. In less than 25 years’ time, I think
we will see uh the evolution of what I call the intelligent interface. Right now
we use a dumb interface, the machine is stupid, it just does what we tell it to
through a keyboard or through a mouse, uh but I think that’s changing and
the intelligent interface will allow speech recognition to be the input and just
talk to the machine and it will be smart it will have artificial intelligence so it
learns and I think we’ll be using big visual displays, wall size monitors, flat
wall monitors and that effectively that I think for most common, ah
communications, for working, for shopping, for really most functions we will
be simply talking to life size images and big flat wall and that the images
could be another person they could be a robot, a virtual robot an avatar, for
instance I can imagine very easily that in less than 10 years, you want to buy
a book, you’ll just say, uh, give me Amazon .com and up comes the
Amazon.com site but its not a complicated site it’s an avatar, it’s a
salesperson who knows who I am. It says hello Bill, I haven’t seen you for a
while and what do you need and I tell it “I’m looking for this book by Wendy
Elford, her dissertation, and “oh yes here it is” and it shows me the cover and,
with the price “you want something else” and it’s just like a real sales person.
So I see all of the signs, the trends, to the various components of that,
evolving very rapidly.

Wendy

There is some recognition that is (are) some limitations to voice activated
software and input at the moment. How do you see us overcoming those,
because it hasn’t been the flying success that some people said. What do you
think?

04:09

William 04:21

But the big companies involved, IBM, Microsoft (…) they can have it by ah
2010 and they’re using a number of very interesting techniques, they use
parallel systems, there’s the regular speech recognition and they also, uh read
lips. There’s another channel of information that is a combination of that and
I keep saying that they can have it. They’re pretty good now, it’s commonly
used now on all of the commercial call centres, the touch tone call centres.
You’ll find a little robot there, and if you want to make a, if you want to call
Amtrak, you get this wonderful little voice, Julie and she says “Oh, Hi, what
do you want?” and you tell her and she says “oh now lets sum up, you want..”
It’s just wonderful.

Wendy

What about gesturing as a form of input, that’s kind of come about recently
and.

5:15

William 5:18

Oh I would think that, that’s part of the video channel that we’re going to use,
we’re going to read your lips and they could also capture gestures and your
facial expression, as you know, so the visual channel of information is used
as well as the audio channel and I feel pretty confident of that. I’d say I don’t
think the (…) could last could last more than 20 years. And it delivers to it of
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course, that they’re claiming they’re going to get to accuracy like 99% of
what humans achieve, they’re going to get that accuracy.
Wendy

5:56

When go you see the keyboard disappearing as an entity?

William 5:53

The keyboard? I think it will probably always be useful for other tasks, for ah
data intensive, ah tasks, I think that might always be useful I think there is a
continuing role for them now as in ever but especially for something like the
mobile, they keyboard just stinks, you know 2 by 2 inches and you see people
using their big fingers and its actually stupid and that’s where its really going
to shine I think when you have this little mobile phone and you stick it in
your pocket and you just talk to it and you say “get me Wendy please”

Wendy

Where do you see pen and paper evolving to? We have pen input, we have
tablets

6:35

William 06:47

…other input devices you know Microsoft has done a good job of making
that feasible, I think there will be places where ….but for the ordinary tasks
of life, the most comfortable interface for people is just talking to the
machine, and I think that’s what’s going to be the primary interface, the
intelligent interface.

Wendy

What about the cognitive reworking in terms of input. I know that personally
that dictated input to a computer is very different to input in keyboard in
terms of the interaction which happens inside our heads to be able to produce
that output. And that’s very true with people reading, reading they find
difficult, they like to read print, so there’s some very interesting implications
in terms of our cognitive requirements for certain tasks. Do you want to
speak with me on that?

7:14

William 07:37

Well give me some examples of what you had in mind.

Wendy

Well,

William 7:40

You’re meaning text, now I don’t think we’ll be reading text.

Wendy

You don’t think we’ll be reading text?

William 7:50

No think there will be images for the most part and short, short text, but I
think it’s going to talk to us

Wendy

So you think then that um,

7:52

William 7:56

There’s another guy who talks about voice in voice out, I forgot what his
name is, Will Crossman, I think.

Wendy

I have a book on that. So do you see text disappearing gradually in the office
environment?

William 8:00

To a large extent, I think it will still probably be useful for many purposes, I
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think that people will always want to sit down and cuddle up with a good
book, I don’t think that’s really going to change.
Wendy

7:58

Well what about as a tool in the office environment?

William 8:20

In the office environment, I uh for technical documents, I think there’s a role
for that, that’s true, but for the ordinary run of the mill stuff, I think its going
to be voice and video

Wendy

Yes,

8:32

William 8:33

Ya

Wendy

What about in terms of visiting or revisiting material, I mean if we were to
revisit a whole talk of half an hour it takes half an hour to hear and you need
to able to summarise that and revisit it if you’re not talking being able to look
at a desk, uh a document in its entirety because we’re not using text anymore,
to revisit takes the same amount of time that it took to generate it in the first
place, so you have to rework the material so that you can see it in its short
form if you can’t scan through it as you would if you scanned a document.
You can visually look for the words

8:36

William 9:10

Right

Wendy

And come back with “I remember what that’s about”, if you’re dealing with
voice, um a voice interface, then you have to revisit the whole of the thing.
Do we scan…

9:12

William 9:20

I think there’ll be a probability and I think you’ll be able to get a text version
out of it. It will all be in the computer

Wendy

Yes

9:30

William 9:32

“Give me a text version of that please”

Wendy

Yes

9:35

William 9:37

And you will be able to carry that away

Wendy

Or maybe its that you can get some sort of audio search done for key words
within it

9:42

William 9:44

Yeah, you could do that too, uh

Wendy

I’m just saying that we need at the moment the capacity to process a lot of
information, we’ll scan through a big document, scroll through something,
pick out the keywords, and I was just wondering what the auditory version of
that was if text is disappearing

9:51
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William 10:37

Wendy

10:38

Exactly, right. It’s not going to be purely that, I was going to …I think there
will be a limit to that if we’re doing data intensive work we’ll want to use the
keyboard, there will be places where you want a textual document, that will
always be, be needed, but for the ordinary applications, shopping, dealing
with your physician, doing financial transactions, the ordinary transactions of
life, I just think its going to be more comfortable and more effective.
What about the issues of the mobile worker and again later we’ll talk about
the home-worker? Mobile work has, is now an issue for many people

William 10:40

It’s a common an issue?

Wendy

It is, I think so, ah. Perhaps you could talk about mobile work, how it might
evolve, what some of the ergonomics issues are and how they’ll change.

10:47

William 10:50

That’s a really good point. Well we have the technology to allow anybody to
be able to work, ah anywhere, now and it does take place. I forget the
statistics but something like 60% of employees in the States work virtually
and work at home as well as work out in the field and that’s all true and I
think the big limitation now is the institutional structures, most employers
don’t accept that. The institution, the norms require the employee to be at
their desk from nine to five and that is the principal barrier that’s something
else I study in fact I’m giving a presentation tomorrow afternoon, a study of
institutional change, the changes in those institutional structures, and I think
the change that’s going to happen is that first of all, the use of the electronic
media, is just going to…it’s unstoppable. This decade, the end of this decade
and early next decade, I think almost, most of the social functions are going
to go online. E-commerce is going to enter the mainstream

Wendy

What are the social functions you’re referring to?

12:20

William 12:25

Oh, shopping, education, working together, all of that. And the data I’ve
collected shows that those things are going to enter the mainstream in 5 to 10
years, in a very short time. It’s not 20 years off, it’s 5 to 10 years aided by the
intelligent interface and as that happens, the uh uh what is emerging is
happening right now, really, is the e-organisation, where the organisation
becomes an information system basically and its connections with all of its
stakeholders, the employees and shareholders and customers and suppliers,
everybody is automated, it’s online. It’s happening right now and different
hunks of that, it’s not quite there yet but everybody understands that I’ve
interviewed extensive—of managers and I accept that. That’s going to
happen, as I say, quickly, the intelligent interface five to ten years. Well
that’s going to provide the technology for doing all this and that’s going to
move operations into the mode where they operate in real time, the
organisation’s operating in real time, rather than taking two weeks to transfer
paper around. Everything is processed in real time and the pace of activity
will I think accelerate even faster than it is now. We think today is hectic, the
tempo will increase I think and it will be impossible to maintain the
hierarchical controls that are so traditional, and that will require the
dismantling of the hierarchy and the recognition that the basic unit of the
organisation becomes a small, self managed team that is a profit centre, like
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the small enterprise and this is held accountable for its performance and …
Wendy

14:32

And you see that happening in the government sector as well?

William 14:33

Yes, Yes, everywhere. I think its going to be a collapse of the concept of
hierarchy and acceptance of the concept of the self-organising system, but the
basic unit is a small unit that’s accountable however that is defined by the
organisation, and the individual is free to do it any way they want, anywhere
they want, any time they want

Wendy

So that would allow home work to become more feasible because the middle
managers won’t be there as a block to it and the higher managers will support
it.

14:55

William 15:05

And then everything is wide open, people could work in a resort, they could
work in a bedroom, they could sit on their front lawn, you know it doesn’t
make any difference

Wendy

It does actually happen already but

15:15

William 15:19

There are limited cases, but the norm is still hierarchy. People have a very
hard time, shedding themselves of that belief it’s extremely hard

Wendy

Why do you think the big barriers

15:26

William 15:30

Managers for instance think that their job is control people control processes

Wendy

One of the big barriers that I see already is the ability for a government to
move fast enough, to put in place the infrastructure to enable a lot of these
possibilities. Do you want to talk about that briefly because as I see this as an
issue now and potentially as a large issue for the future in terms of getting the
best out of a work environment.

15:35

William 15:55

For the government?

Wendy

Yes

15:56

William 16:00

You’re speaking about the reluctance of governments to change?

Wendy

Not Necessarily the reluctance but the fact that there is some much inertia to
be overcome to anticipate even if there is some knowledge of what might
happen to be able to get through the changes fast enough to be able to enable
newer work environments that are healthier and more productive, more
effective

16:02

William 16:18

The governments lag the public sector by about 10 years, I estimate. But, it’s
amazing a lot of the people I see talk just like businessmen, they use the same
terms. They are a little behind the business world but I think they will pick it
up. I mean e government is I think inevitable. The UK are working hard on
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Wendy

16:45

What time for E Government
E Government I think a decade or so, 5 to 10 years

Wendy

16:56

So a happening thing

William 17:00

All those government functions will go online and the, a lot of that stuff will
be automated and the remaining functions are those that are more complex
that the machines can’t handle, strategy, handling unusual problems with
people, and I think that those will be done within those small teams the selfmanaged teams, to a large extent you can work anywhere, with limits on that
of course. There are some situations where people have to meet the public.

Wendy

17:40

What do you see as the nature of the built environment to enable the office of
the future? The built environment, as in offices and office spaces will still
exist, they may be changed in nature. What do you think that nature will be in
25 years time?

William 17:56

I certainly think that the way we see offices now, this beehive of little
cubicles is going to die. That just seems like a silly idea. I do think there will
always be a need for human to human contact. There will be a parallel need
to the electronic world, the virtual world, that’s one thing I’ve learned clearly.
The virtual world and the physical world co-exist in parallel dimensions. The
physical world will always remain, those needs will remain. People want to
go shopping in person, they want to touch the goods and they want to enjoy
the shopping experience, and the same thing is true in working people will
continue to meet, they will want to meet to facilitate those relationships, and
so the main role of physical facilities will be for occasional meetings,
occasional meetings. I have lots of wonderful examples of that now. I don’t
think that everybody will have their own office, that will disappear and the
offices become multi-use, multifunctional spaces where people meet,
socialise, have lunches and talk, you know that kind of thing. There’s still
going to be some ordinary offices, you know, where customers come. That’s
something that we need.

Wendy

So what are the implications for the actual building design to enable this or is
that something that can be predicted.

19:33

William 19:36

Oh I think we can, I think the harder bit is going to be this multi-functional
social environment or conversation.

Wendy

Do you know of any particular examples of that now?

19:46

William 19:48

There’s a wonderful one, in Los Angeles there is an advertising agency
Chiat-Day. There are some wonderful articles in one of the books I did “The
infinite resource’ I’m the editor. It’s just terrific. I really suggest you find
this.

Wendy

I guess on the subject of any

20:15

William 20:18

That’s what they did, they tool their offices, they took their offices , they first
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established this ideal information system so any employee had access to all of
the information anywhere, so that people could work anywhere. And they
restructured the offices from the old individual offices to meeting rooms and
people worked in teams and I think a team had a room where the team would
meet occasionally but individuals no longer have offices, they could work at
home, they could work anywhere.
Wendy

20:57

Sounds fascinating, is there a key person that I could speak to in that
organisation

William 21:16

If you look in the chapter you will see a few names that you could call. They
have an office in LA and I think they have one in Canada and they have one
in New York.

Wendy

The book is ‘The infinite resource’ The chapter, I don’t know what it is
called, it is one of the last chapters.

William 21:23

And Chiat – Day is an advertising agency and they are in LA.

William 21:26

It is the advertising agency that developed this famous ad for Apple
Computers the young woman runs up big brother and throws the hamburger
into the TV screen.

Wendy

21:39

Before we go on too much longer, what are some of the ergonomics issues
you see arising from all of this. One of them would be information overload
and cognitive overload from all of the possibilities. That’s an ergonomics
issue that I see becoming more prevalent even now, perhaps you could speak
to that and any other ergonomics issues.

William 22:04

Well, it’s a part of the intelligent interface, well we think of that often now as
an intelligent agent, an intelligent agent. And one component of that will be
the intelligent system, the virtual system. Software that you might carry on
your mobile phone and that acts like ordinary system that monitors
everything you do and learns how we work. It learns all the documents are
that you use and the names and addresses of all of the people you deal with
and after you’ve trained it for a few days you could give it tasks. You say get
a hold of Bill Halal and get that chapter on Chiat –Day and it does that.
Everything becomes intelligent and it starts doing a lot of the stuff for us and
that is the only way that it will be manageable.

Wendy

OK, so we’ve talked about

22:55

William 22:56

That make sense to you?

William 23:02

You recorded this. Oh this is something I have thought about extensively.

Wendy

This is something I’m very passionate about.

23:05

William 23:23

Yah, I’ve studied this
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Wendy

23:25

What are the issues, though. We’ve talked about things like the virtual
assistant as a mitigating model for cognitive overload. There will be some
issues. What do you think the issues will be?

William 23:26

Oh the bigger issues are that these intelligent machines will not work
properly and they will make dumb mistakes like dumb assistants and you will
find yourself shouting at the machine…’ oh you dummy I said….’ You get
angry at your machines now, wait until you expect more from them and they
don’t do it.

Wendy

So what about voice fatigue, that’s a reality now with voice activated
software and people do get voice damage because of voice activated
software.

23:58

William 23:57

And that is where people might resort, go back to their mouse and the
keyboard. The failure of these systems is going to be a big liability. We’re
going to be dependent on them more so than we are dependent now on this
stuff. There are going to be big failures there are going to be devastating
failures and it’s going to be frustrating. That’s one. No I think that’s the main
one.

Wendy

What about adequate technology, you know where you’ve got sufficient
technology, technology that just gets you just over the line, what would be
the minimum, that’s the maximum we’ve discussed. And if all of the
technology flies, brilliant. What’s the minimum you think that might be
happening in 25 years time in terms of the office?

24:30

William 24:50

Oh in 25 years time, the information revolution is going to be over. That’s
going to be accomplished. Ah, there will still be developments of course, but
in 20 years the IT systems that we are looking forward to will be established
and we will be looking on to the next frontier.

Wendy

So that would be true for 25 years time as well? The timeframe for my study
has in the course of this event turned to 25 years.

25:15

William 25:22

My forecasts show that IT,, the big developments in IT culminate about 2020,
2025. Even quantum computers and optical computers, they will be coming
online, and I don’t think, I think that our fascination, the dominance of those
issues I think will start receeding about 2020 and 2025, and 2030. It’s hard to
believe that this is happening so quickly it’s going to be over in 20 years for
the most part, there will still be big improvements, it’s just the way the
industrialisation culminated in 1950 or so. In mass production and all the
labour moved into service work. They certainly hadn’t perfected factories,
they had automated them enough so that the bulk of the labour force was no
longer doing that work. And that’s what is going to happen with IT systems.
Twenty or thirty years at the most

Wendy

One other question, we've got a lot of new technology, it's the old story of not
being to drive the video machine and not wanting to learn. We are going to
have aged population and an ageing workforce, some of whom are going to

26:38
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be working part-time, and to be able to work in that environment are going to
need them to have the capacity to work in that environment effectively so
they are going to have to deal with a lot of change that a lot of people even
now are resisting. Learning the computer is I think mandatory, and yet a lot
of middle and senior management are not moving with the times. Had you
see that panning out?
William 27:14

I think the answer lies in the concept of allies and the intelligent interface is
going to allow computers to mature to the point where you don't have to be
very sophisticated as a user, they’re going to be common everyday devices
you take forgranted like you do the television and the automobile

Wendy

That will actually mitigate the handicap

27:50

William 27:54

But what is not only be this big sophisticated thing we've got to be an expert
and IT to use them. They are just going to recede into the background as
ordinary a parts of the environment that perform all these functions. It’s not
going to be this exotic device that it is today.

Wendy

What about a pessimistic view of the future. These are all things that
probably should happen and very well might. What about things proceeding
along less pretty line and working out a lot worse

28:20

William 28:34

I think that they are just a logical extension of where the technology is going.
A lot of terrible things can always happen to us, terrorism, the environmental
problems and all of that but that is always true but I think that this is the most
likely scenario. I think the likelihood of some major calamity derailing this
future is relatively slim, because it is not dependent on people doing the right
thing, it is an organic growth process of the planet, it is bigger than any of us,
it is proceeding along its own naturally evolutionary directions, it does not
depend on individuals, it is bigger than any of us I think it is almost a
certainty, it’s like industrialisation, the way that

Wendy

29:43

I am not going to speak long about it, what about the future of the internet?
There are lots of views out there but how do you see the internet evolveing as
a tool.

William 29:55

I think it is well on the way to becoming the common communication for the
globe and we will all communicate to one another in big life size images. I
think your mobile phone will project images maybe into your eyeball you
know a small camera in your glasses so you will not need this little screen,
and it project that image right into your eyeball.

Wendy

What about your PDA, what about the PDA

30:30

William 30:31

The PDA I think is going to disappear, it’s going to be absorbed by the
mobile phone

Wendy

Ok but it is some sort of mobile phone type image I mean the PDA mobile
the phone the line between the two is blurring

30:32
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William 30:35

They are coalescing. The mobile phone will absorb all those functions as the
primary computer and communication device. You will sinc it to you
computers at home and it will probably automatically sinc with your
computers you’re going to go and the PDA will just be absorbed into that.

Wendy

What about chairs and furniture what do you think will happen there

31:10

William 31:20

I think that all stuff becomes smart. It will all become intelligent. The
networks of all of these wired appliances that we are using is growing now.
Here is the estimate one trillion of electronic devices in not too many years.
There is like 20 billion chips in the world now or something like that. There
is going to be a trillion of those before long, and all of this stuff, I don't think
utensils will your appliances, you'll automobile the refrigerator, the CocaCola dispenser in all of those things I think will be networked.

Wendy

What a mind asking, could you please put me to some key literature but I
would need to reach given that there is a much out there and I would need to
be a bit efficient about this and any key individuals that I should speak to can
contact with

31:59

William 32:02

Well I gave you at least some individuals, ----- and Linda Groff for
sociological and political stuff, and then I gave you

Wendy

I can follow through with that

32:08

William 32:30

The main resource I would refer you to is my TechCast project

Wendy

What was that?

32:40

William 32:40

Techcast.org yeh That will be a wonderful resource for you. I have laboured
to get this thing up and running for years. With version am sending through
now is working just fine. It contains what I call breakthrough analyses an
analysis on about 50 technologies, a lot of things have talked about, and each
of those and each first breakthrough analyses are authoritative and
comprehensive. They contained the best knowledge that I can find, including
the results of forecast work at the site performance with an expert panel.

Wendy

I can't get much more thorough than that.

33.31

William 33.32

That's going to be a real good resource for you. Techcast.org

Wendy

OK. Techcast.org. Excellent. Thank you very much.

33.34
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Appendix F
Reflexive interviews
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Transcript of reflection on literature review and environmental
scanning
The following comments were recorded with voice activated software in response to a series of
prompting questions developed by Cheuk and Dervin (1999) and Dervin (2003).

1. What were you dealing with?
In the beginning I really believed that my job was to produce a full literature review, a
systematic one, that showed the emerging issues in ergonomics in an office environment. I
looked at the Library of Congress subject headings - there were 10 headings for futures
related areas, 24 for design and technology, 23 for offices, 11 for government and planning,
18 for social science and related fields, 55 on work related fields and 11 on ergonomics and
occupational health. Even at that stage being systematic was looking pretty unlikely.
This approach was more consistent with the original idea of a focus on content -- that is
"predicting" emerging issues for ergonomics in the office environment in a government
context. As the project progressed towards an initial proposal, it started to have more of an
emphasis on method and producing a methodological framework. Eventually, the aim became
one of producing a methodological framework for looking at emerging issues in ergonomics
from the perspective of a nonprofessional interested in futures.
I was then stuck with two main aims, both competing with one another. The first one, a
literature review on office work of the future was clearly impossible to do in any thorough
way by itself. The second one, producing a methodological framework for looking at the
future from an ergonomics perspective seemed completely divorced from the original idea.
The story of this first case study is really inextricably mixed up with the development of the
thesis overall and reading it now, it still shows this.
Since I had initially thought that I'd use something like scenarios as a futures technique, partly
because it was well understood and seemed an interesting and creative approach, I started
looking at the lecture on the methods for scenarios and futures methods in general. This was
where the original concept became scenarios and expert interviews, because expert interviews
are one of the ways used to develop scenarios. Another mechanism to create scenarios is to
find out what drivers shape the context for the issue of interest. This was where environmental
scanning came in. In the end I then had three case studies, one on a literature review that
became environmental scanning, one on expert interviews and a third on scenarios.
In order to manage the conversation in the thesis between content (the office of the future)
and method (futures methodology and a methodological framework) I made what I consider
the best decision ever about how to structure the thesis. I decided that all the content or at
least nearly all of it relating to office work of the future would go into the appendices, leaving
the body of the thesis for a theoretical discussion about method and presentation of what was
then three case studies based around applying method.
The first case study - on the role of the literature review and environmental scanning - was
one of the most difficult. I want to show clearly that it was just impossible to deliver what is
normally expected of an ergonomics professional writing on what should otherwise have been
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quite a reasonable topic. Talking about how environmental scanning could be used was
relatively simple. The real problem I faced was how to bridge the distance between the two
with theory. Writing a paper on environmental scanning was, in the end, driven by the
promise to the sponsoring department to produce a paper. This provided the impetus to put
some closure on the process. In the end, that paper was what probably contributes most to do
business as usual scenario in the third case study.
Even at the end, writing up the thesis I still feel troubled with that paper, feeling like I should
have done better, like it would all still is important to have been more thorough. The whole
process of that approach was really overwhelming and not something that I would ever
consider doing in the future without better resources.
What did you hope to achieve?
That depends on which stage of the development of the project that you are talking about. In
the beginning I was all idealistic about doing a good job of a literature review. In the middle,
environmental scanning was all about tidying up the material that I did have enough to
produce a paper to give to the client organisation and to support the development of the
scenarios. In the end, all I wanted was to reverse engineer what had happened, which was
essentially pretty broken, to make a coherent story for the beginning of the thesis.
To elicit information on gaps: What was confusing about the situation?
Confusion is the word. I had done literature searches and reviews before. I am by nature a bit
of a perfectionist so being in a position on one hand of feeling like I had to a professional job
of something that was essentially impractical wasn't comfortable. All the messages I was
getting from people not immediately associated with the project who were advising me
reinforced this problem of the tension between content and method. I just didn't see any way
initially of managing that balance and even at the end, writing a thesis it's still a problem.
To elicit information on gaps: What prevented you from better understanding the
situation?
I think the fact that I was seeing myself in the role of an ergonomist and scientist made it hard
for me to get perspective on the situation. I didn't really believe that I could make an effective
argument that went against everything that I had been taught about being an "proper
scientist".
I didn't have the background in philosophy that would help me untangle just why the standard
approach of literature search and review could not work. I should not have been surprised that
dealing with philosophical questions would in the end be an important part of doing a PhD. It
seems, what my supervisor describes as "BFO" or "blinding flash of the obvious".
I think the way that I saw the challenges as really personal one was one of the biggest
problems. I felt quite inadequate to deal with all the information, all the good information that
I was walking past every day. To tell a story, I kept our copies of the two weekend
newspapers and daily copies of the Australian newspaper with the intent of going through
these as part of my environmental scanning process. I was very diligent at times and every
time I did go through these newspapers there was always invaluable information, images and
stories important to the theme of the future of office work. Those piles of newspapers became
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the biggest source of guilt and stress, because they came to represent both opportunity and
failure. I didn't want to throw them out because that meant I could never do what I set out to
do which was to go through them as part of the basic process of environmental scanning.
Another problem was the need for storing all the information that I had found a way that I
could find it again. I was forever looking for things that I knew that I had. No hierarchical
system could be developed that allowed me to find things in any reliable way. The acronyms
used in the futures community PINCHASTEM and INSPECT helped a little. It didn't seem
useful to develop any really thorough system as I thought I would only have to change it
again later to suit some new understanding that I had developed.
To elicit bridges: What answers helped you better understand the issue?
In the end I had to let go of being a "scientist" and change brains. I think reading the about
futures methodology, going to two World Future Society conferences, one in 2005 and a
second 2006 and going to Ausforesight in 2006 were the turning points. At those events and
in reading many books I gradually appreciated that were many other "scientists" who had
learned to take on another perspective than the one given by the profession in order to look at
emerging issues in a field that they cared about. I still felt guilty but at least I was among
friends.
As a result of a conversation with an expert on the future of technology and business at
Ausforesight, I became involved with a local business development group which aims to help
smart people become commercially successful. It's really about marketing ideas. From 2006
to 2009 I was regularly involved with this group. The events I attended allowed me to develop
important skills in how to make complex ideas easier for others to understand.
Flowing on from the same event, Ausforesight there were two other ideas that became
influential. The first was a presentation on the Cynefin framework which seemed to explain
many things the most important of which was how to think about complexity. This eventually
led to the fourth case study on naturalistic sense making. The second idea was one they came
from an interactive workshop in a large foyer where everyone had to join a group of people
who identified strongly with a particular futures method. I had the idea that I didn't want to be
with anyone group that I would form a group of "Walkers" that wandered in between all the
different methods. This has been a particularly important idea for the whole thesis in the end.
Over the process, I also learned to be more abstract in my thinking and writing so that all the
little things could more effectively be described at a higher level. This realisation meant that I
now felt I could cope with assimilating more information and making it better go of
explaining it to others than I did before.
Another thing I stumbled across was the idea of meta data and tagging. My computer was
never fast enough to be able to do this diligently but I got the idea of putting all the
information in a big pot with tags would suit much better than a hierarchical system for
keeping track of information.
I found a book by Mills (1959) called "The sociological imagination". This book was to be
quite important as it helped me understand that you have to be quite creative with information
to see how it all fits. While being systematic has its uses there is something more important
that define success that is not achieved by being a good technician.
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To finish the story about the piles of newspapers, in the end I decided that I needed to benefit
from them in some way and then get closure by getting rid of them. I got a small team
together and did a final push of scanning, collecting some statistics on how long it took to do
a certain weight of newspaper and how many useful articles are collected as a result. That
meant that all those kilograms of newspaper could be represented as statistics and not as
actual piles. I didn't have much difficulty persuading my partner to help get rid of them. I
knew that in the end I would feel really happy to get rid of them but thought that I would feel
at least a little bit guilty. I can't say that I felt happy but I wasn't sad either, I just had a sense
of acceptance that doing things that way really didn't work and that there was smarter ways to
work out what was going on and that was why I was doing the project.
Another insight this one again to do with philosophy really helped in making this, the first
case study, more useful with a place in the thesis. I had had a piece of paper with the words
"epistemic risk" clipped to my curtain for a long time. This term had come up in a discussion
about knowledge in economics somewhere. I really couldn't understand the term or its
explanation but eventually when I stumbled across a book on my partner's bookshelf that
looked at risk and I saw a piece on the role of ignorance and uncertainty I finally found a
useful theme that could be carried across the whole thesis and that I could use to explain the
fundamental difference between the literature search and environmental scanning approaches.
To elicit bridges: What ideas or conclusions came to your mind?
I certainly feel more capable about tackling literature in general now. There is a certain 'Zen'
to information seeking. The term "digital native" comes to mind. It's more about being relaxed
around information so that you can see with imagination how it all fits. If you become too
tightly focused, you can't see the associations which are so important in making sense of it all.
I also saw a role for visual information, the idea of data visualisation, as this helps you move
quickly across lots of ideas to develop the overarching concepts. I don't think that in the
beginning I appreciated how important it is to have relationships with people who can give
you a new perspective on the ideas you're working with and on the literature that you're
reading. The idea of moving around between different places so that you get different
perspectives is critical. It was more important to keep on moving them to stay still with a
single idea. If I got stuck on a single idea it was more important to find someone to talk to
about it or find something you to remake the problem than to wrestle with it on my own.
Attending those conferences was one of the smartest moves in moving the project forwards.
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Transcript of reflection on expert interviews
The following comments were recorded with voice activated software in response to a series of
prompting questions developed by Cheuk and Dervin (1999) and Dervin (2003).

1. What were you dealing with?
There was a preparation period of course, but it seemed that I had stepped in well over my
head. I was aware of the importance of trying to avoid bias and subjectivity in both myself
and the interviewee. I had an immediate sense of not knowing what was underneath the expert
opinion being given, about lacking knowledge on the person's history, their beliefs and values
and how these might affect what information came out of the interview. I was also worried
about the number of different directions the interview could take and that there would be
blind alleys that would limit the opportunity to discuss other more fruitful areas. That I would
not be able to find out in time what it was that was valuable from this person's expertise and I
would therefore miss a valuable perspective.
I had a sense of privilege in being out to speak to some of these highly qualified experts who
represented entire fields of knowledge that I could not reasonably access myself as an
individual.
During an interview, I sometimes thought that it would be useful to be able to put the person
on pause while I thought about what they had just said meant for my research or how it might
fit with the perspective of another person who I had interviewed earlier. There was a sense
that sometimes the interplay between several people would be more valuable than just
speaking to one person.
I was concerned that I was influencing the interviewee's response more than I had intended to.
Sometimes this was because I felt that they needed more information to get the sense that
question, the purpose of the question.
There was a sense of frustration about how difficult it was to give the interviewee a real sense
of the future timeframe that I was dealing with, that we could not really be exact about this. I
wondered how I could really make the interviewee understand about the future as a concept
and then pull that idea back into the interview. In the end, I gave up talking about a specific
timeframe because no one ever seemed to get it. I went through the motions of giving them a
25 year time frame, but I never really believed that it meant anything. There was one futurist
who clearly could think in more exact timeframes, and he seemed a little frustrated about how
to use the timeframe in answering the question. I can remember feeling annoyed when
another interviewee was clearly thinking about only a couple of years away and not a couple
of decades. It is hard to blame them though when I remember that some people even don't
even plan what they're having dinner tonight, let alone thinking about something abstract,
years into the future.
There was always the potential of extra material, references and mentions of centres of
excellence that an interviewee might come up with during the course of the interview that I
just wanted to capture and check out, but somehow it was impossible to do that no matter how
interesting the idea or resource was. After the interview, I was often left with "orphan"
documents. One of the more useful things I did was to get people's business cards and carry a
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stapler so that at least the extraneous material that I did collect could be associated with the
person I had just interviewed.
I was relieved in some ways that if the interviewee said something of particular interest,
because it had all been recorded, I would be out to go back later and reflect on what they had
said and possibly contact them again to explore the issue further. Most people indicated that
they would be quite willing to have contact later.
During the interviews and also during the analysis, it was easy to get a sense of co-creation,
that while the expert owned the original concept, both interviewer and interviewee developed
it until it was fully articulated or at least well enough so to be able to recall the idea and to
work with it later myself. It was interesting to note that this idea sharing ended up being a
graphical representation of an idea, perhaps as a model in some instances, that words alone
were not enough. I then ended up with lots of bits of paper, with sketches that then didn't
mean anything as that which tied specifically to timeframes in the interview.
During the analysis I kept on looking for frameworks that would help make sense of the
information, without constraining it. I could see that the frameworks themselves would
become very powerful in the analysis phase and perhaps overcome any of the new material
that might otherwise have been noticed. It was particularly helpful if in an interview the
interviewee came up with a simple framework that made everything fit - it certainly made it
easy to understand the content of the interview later.
Before this, I hadn't done any transcription. I was quite surprised at how, when conversation is
transcribed is so different to written text. It's actually quite difficult to be able to understand
with all that hesitation, with false starts to phrases, ungrammatical sentences and frankly
unclear thought. I was always relieved when I came to what the literature on interviews called
"significant statements", it was almost as if the interviewee had finally worked out what they
meant. It seemed that interviews are more like stumbling around in the dark until somebody
finally finds a torch, turns on the light or opens the door. Sometimes they never do.
What led you to confront this issue?
I had become aware of a number of people who work in futures and in human computer
interaction who reported that the way they find out about emerging issues in the field is have
conversations and other forms of contact with the experts. One futurist (Craig Rispin personal
communication 22 October 2006) stated that he finds the person who is expert in the area and
asks what they're reading. He also stated that he has conversations with fellow futurists who
have worked together, often informally, to get a sense of emerging issues. Others talk about
not bothering to keep references of documents. One futures colleague claims only to look it
up when he needs it and isn't particularly worried if he can't find a particular piece of
information again. He seemed to know always heard he could talk to find out what he needs
to know.
What did you hope to achieve?
By attending conferences and meeting with some of these futurists, I hoped to gain a sense of
how they interact with others to explore emerging issues in the field. It was an exciting
opportunity to meet people in both the ergonomics and futures fields who were really
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important in their fields and to find out in person from them what they really thought would
happen next.
To elicit information on gaps: What was confusing about the situation?
I couldn't see how when people had all these conversations, they kept track of the information
that they learned. It seemed to me that if they were serious about using conversation as a form
of research, there should be some systematic way of recording the information and making
patterns out of it to draw some conclusions.
At conferences, it seems to be the networks that form over the social events and at meal
breaks that are the essential oil in the machine. There were some people who seemed to attend
very few presentations and spent most of the time in conversation with colleagues. It seems to
be more about relationships, that the relationships were really what counted in the end and not
the information at all.
While I had several opportunities to use tools such as NVivo and later Leximancer that would
help me track and interpret the information in the interviews, it seemed that I was in some
halfway position between being bound to analysing the interviews in detail and skipping
along the surface picking up ideas. The second option seemed to be the more practical one
given that there were so many experts are so many ideas and so many perspectives on those
ideas that I couldn't possibly track all of them and understand them. This seemed to be even
more true when I considered that in theory I should also try to understand a bit about the
worldview of the interviewee, my own worldview and how both of these could change what
could be concluded from the interview.
To elicit information on gaps: What prevented you from better understanding the
situation?
It's hard to join conversations sometimes when you don’t know the other people. While there
is a certain acceptance that others might listen in on a conversation, it seems that the nature of
the conversation would change with the extra person there. It therefore seems difficult to be
able to pick up both the skills to hold a successful conversation of this type and the
opportunity to be able to reflect on the quality of the conversations that others have together.
To elicit bridges: What answers helped you better understand the issue?
I could see that many of the conference attendees who were experts in their own right had
ongoing relationships with other participants in both the academic and personal sense of the
word. There was both a personal story and an academic story that underlined any single
conversation that occurred, that the conversation was part of an extended narrative that
happened over a professional career in many instances.
While there were many established relationships it also seemed that the experts present were
very willing to have a conversation that might lead to new insights.
In looking at the interview transcripts, it became much easier to see how hands-on I had been
as an interviewer. I was ashamed to see and hear myself competing with the interviewee to
express an idea, but sometimes that was just evidence that we have jointly reached some
exciting conclusion.
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To elicit bridges: What ideas or conclusions came to your mind?
I can remember points when I came to specific conclusions about whether the process was
working or not. I can remember feeling quite pleased when one of the initial interviewees, a
very well-known technology forecaster, complimented me on my interviewing style. This
must have gone to my head because I can remember thinking not long afterwards that I kept
on coming to the same conclusions about what the interviewee meant and I started to control
the interview more, sometimes interrupting what might have been a very interesting line of
discussion if I hadn't taken over.
I got the impression that with expert interviews, you really could go on forever and they were
not particularly efficient. This was really obvious on reviewing the transcripts. Once I got the
knack of how to make inferences, get my own insights from what was being said, it seemed
that there was less and less alue to be gained from working deeply with material in the
transcript. It was really hard to be up to suspend judgement, to keep on holding off bringing
my own view to the material.
It was quite shocking to understand that the transcripts really were vitally important in the
process of drawing conclusions. Without the transcripts it was difficult to keep all those ideas
in my head and make sense of them and to draw any conclusions that could be related back to
what the person said. When I did manage to do that without a transcript, I was always worried
about how I would link what I thought back to the original idea. Creating transcripts is hugely
time-consuming though, so if you really want lots of opinion, it is not a very efficient way of
going about collecting it. Maybe technology will improve enough to make more practical, I
believe the technology is actually here to transcribe multiple voices automatically but it's
certainly not readily accessible.
In the end, I started to believe that perhaps the purpose of the expert interviews was not to
decide, what the emerging issues are, but to get the context for some later process which was
essentially deeper and more rigorous to be able to test the ideas that I had formed.
Another conclusion was that serendipity was almost necessary for an effective process. Many
of the most valuable interviews or ones that had not been planned in advance or necessarily
even with the people who were noted to be "most expert" on a subject.
While I enjoyed all the interviews I did, after a while I came to think that an expert interview
was a good way of finding someone who would be my guide in the future on an issue, a great
way to be part of the narrative about a subject that interested me, an interesting way to make a
better understanding of what was kind on with another person but not good as the only way of
finding out about emerging issues. It will be another case again but we get semantic searches
that can be done with audio files. At the moment, expert interviews are just too time
consuming to analyse, a great learning tool but for this type of broad scope research, not a
great research tool used in isolation.
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Transcript of reflection on scenarios
The following comments were recorded with voice activated software in response to a series of
prompting questions developed by Cheuk and Dervin (1999) and Dervin (2003).

1. What were you dealing with?
The idea of using scenarios came early in the project. It seemed quite reasonable because
there was lots of material on scenarios. The material was descriptive enough to be able to get
an overall frame for a scenario event but not so descriptive that I would be able to actually run
one. When I saw a workshop on dynamic scenarios in the programme for the World Future
Society conference in 2005, it seemed that would be the answer to all the difficulties. In fact it
proved to be the start of all the difficulties because it became obvious that scenarios should
really be an extended and somewhat complicated process that would require the full
engagement of their client organisation at quite a deep level. Setting up a scenario workshop
then became mixed up in gaining the agreement of the client organisation to participate and as
the process became more and more drawn out it made less and less likely that the workshop
would ever go ahead.
There were then two problems, both related. The first was finding a practical way to run the
scenario workshop that would fit in with the organisation's changing capacity to be able to
participate. The second problem was associated with having a real client the scenario
workshop as this brought in lots of other issues such as how to structure the relationship
between me as a researcher, the University and the government department and another
important issue, ownership of intellectual property.
What did you hope to achieve?
I wanted just to run an effective scenario workshop because this was my one shot at testing
how to embed a futures process in a real life context. It was important to be working with
people who would be affected by the ergonomics issues that were evolving in their workplace
and to see what that meant for them.
I also want the experience of working with a client of that size and relevance to the
government sector. I saw the project as a way of learning how to work effectively in an
environment as that would help my professional practice later.
To elicit information on gaps: What was confusing about the situation?
It seemed that a simple request had become a particularly complicated situation, much more
so than seemed to meet the needs of any of the people or entities involved. I knew what I
wanted but it seemed to be getting more and more difficult to achieve it. After having spent so
long finding a government department that was actually interested in the project, it seemed
unreasonable that it was so difficult to be able to achieve a formal agreement required to make
the project go ahead. At one stage there was a meeting with three lawyers, my supervisor, a
manager in the area of contracts, the chair of the research committee and myself discussing
how to achieve an appropriate framework for the project. Even then it was clear that the
project would run although everybody said that it should.
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From a method point of view I had come to learn about so many different ways of carrying
out scenarios since my original course at the World Future Society but I was starting to
believe that there may be other ways of going about the process. I was committed to running a
workshop that was confused about the most effective way to do it and all this was mixed up
with gaining the agreement of the sponsoring organisation.
To elicit information on gaps: What prevented you from better understanding the
situation?
With the legal situation, I didn't feel at all like I was able to evaluate the implications for the
project of what was put in the contracts. There wasn't anything I could do about this except
have other people explain it to me.
With those scenario methodology, what was missing was a step-by-step process that would be
practical to run given that time frame was becoming tighter and tighter and the organisation
was finding it increasingly difficult to guarantee that staff would be available for the project.
While there was more than enough material that describe the overall process the specifics of
each step was still up to me to design. It was pretty hard to be able to do this whilst also keep
my eye on the legal agreement situation which had delayed the program so much.
When I came to working with the material that came out of the workshop, the daunting
process of transcription and analysis was a real surprise. It took a long time to present the
material in a way that would allow me to understand it. What I had really wanted at the
beginning was for more conclusions to be drawn in the actual workshop and to have a
reference group who I could meet with to get a more collaborative understanding of what was
learned in the workshop. Nearly all of the interpretation of the material was my work which
seemed to me a serious flaw in the process.
Another problem was that the person who was my immediate contact in the client
organisation had changed several times over a year and a half, so that it was difficult to seek
their input due to lack of continuity of knowledge of the project.
I had offered the client organisation the opportunity of post-workshop meeting as a de brief.
This was never taken up despite several offers. It seemed a missed opportunity to connect
again with the people who participated in the workshop. I'd like to know even informally what
they got out of the process three years later.
To elicit bridges: What answers helped you better understand the issue?
The fact that the legal agreement took so long to finalise and that this only happened at the
11th hour in some ways contributed to a more workable project. The timing of the project
then came so close to an election that only a half day workshop was feasible instead of the 2
to 3 day process which was originally envisaged in the dynamic scenarios process.
This had the effect of making the whole process quicker from the researcher's point of view,
by reducing the number of hours of recorded workshop proceedings. This made the
processing of workshop material much faster. The more important effect, though this made it
obvious that the researcher would be very much responsible for setting up the scenarios and
for interpreting results. Some advice from three leading futurists helped provide specific steps
to run a workshop in the four-hour period available that ultimately contributed a lot the
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success of the workshop. I also got some advice from a friend of my supervisor who was
experienced in facilitation. I had a further opportunity to run two workshops in a university
environment, one with students and one with staff which gave me the experience and
confidence to run the event.
While it took a lot of organisation both before and after the scenario workshop I actually
enjoyed the experience. Comments from people in the workshop, particularly those who I
interviewed afterwards, revealed that they too were surprised by what they got out of the
workshop. It was much more an experience, in some ways, than the content, the discussion
that took place that was valuable.
I did do a series of seven interviews with people who had attended the workshop. This was an
effort to try to get a deeper knowledge of the people, their worldview and their experience of
the workshop. This made it obvious that my understanding of the participants would always
be limited and that a good research method would always allow for this in some way.
When I had finally done the data analysis and interpretation, I was really pleased with the
paper written to summarise the event. The themes discussed at the workshop will really clear
in my mind and seem to offer real value. They were more about the context of work than
specific ergonomics issues, however they were authentic because of the way the material had
been developed.
To elicit bridges: What ideas or conclusions came to your mind?
If I had the chance to run a workshop again I would certainly want to have a strong
relationship with the client first. This is important because it allows you to do all the
preparatory work that helps people get more out of the process. While it's quite neat to run a
condensed process in the end it means less to everyone concerned, it certainly isn't as
valuable. On the other hand if you look at the process as scenario learning which is what
Bawden and Freeman do ( R Bawden personal communication Nov 2007), it was a
successful experience.
I certainly don't see scenarios as a practical or sustainable way of picking the emerging issues
over a period of time. One of the potential applications is in strategic planning. I thought it
was more of an experience that would potentially change the way people thought about the
future and made them more sensitive to picking up issues and integrating them in their work.
Because very few senior people were involved it would be unlikely to affect decision-making
in the organisation as a whole. As only a limited number of people were involved scenarios
wouldn't have much of an effect on the culture of the organisation either.
The net effect for the project was still positive in that it was the only case study that involved
a group of people having conversations about the future of office work in a specific client
organisation. This forced a perspective shift from a focus on information about office work in
general and the opinion of experts to what it really would mean for people who might work in
those scenario worlds. The scenarios really were narrative, stories about the future that
allowed people to make some meaning that was authentic in that it came from their personal
perspective and that of the organisation.
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Transcript of reflection on naturalistic sensemaking
The following comments were recorded with voice activated software in response to a series of
prompting questions developed by Cheuk and Dervin (1999) and Dervin (2003).

1. What were you dealing with?
The case study on naturalistic sense making was the only one of the four case studies that was
conceived of and carried out in a linear fashion. It really was emergent from the other three
case studies. The initial idea for completing a fourth case study came from collecting stories
from the participants in this scenario workshop as a way of understanding their own personal
experience. Earlier in the 2007, I had attended the training required for accreditation with the
organisation Cognitive Edge which was a prerequisite for using the software Sensemaker.
This meant that the opportunity had opened up to use not only the multi-ontology approach
the Cynefin framework embodies, but a real way to test that out and possibly a way that was
much more sustainable than the other three case studies had allowed.
This was an opportunity to add on a final case study, the second with the sponsoring
organisation, that would really complete the work towards developing a framework.
It seems a bit of a reach to convince both the sponsoring organisation, my supervisor and
Cognitive Edge to support the final case study but it seemed important for a successful
conclusion to the project.
I knew that there would be lots of logistical issues to do with designing the filter the use of the
software, with recruitment and potentially giving sufficient responses back but I really felt
that it would be worth it in the end.
What did you hope to achieve?
The final case study was important in that completing successfully represented real proof that
was feasible to have a way of finding out about emerging issues in ergonomics that was more
sustainable than the previous three case studies.
The use of this type of software is really cutting-edge and I felt that it would deliver much
better value for not only the project, but also for my colleagues who had supported the project
in both the futures and ergonomics fields.
To elicit information on gaps: What was confusing about the situation?
In the beginning I was unclear about how I could make a filter. It seemed that this was the
most fallible part of the whole process and if it was done badly hit would invalidate what was
learned or at least make it less valuable. There were some limited worked examples but I felt I
still needed more assistance.
At the same time there was a lack of continuity in the administration of the project because
the contact person for the project had changed within the sponsoring organisation. There was
also some scepticism that enough people would participate to get a successful result.

403

To elicit information on gaps: What prevented you from better understanding the
situation?
The lots of technical problems after the initial filter had been developed. The technical
problems arose because the organisation needed to have a stable information technology
environment. Unfortunately this had big implications for the compatibility of the software
program used for the research and the IT platform of the host organisation.
While there was help available from both the host organisation and the software provider, it
was impossible to make any reasonable progress for several months. This might have been
due to some mistaken belief that when dealing with big entities like universities and
government departments that solutions could always be found. In the end it was probably only
a matter of time before a proper solution was found. The technical problems delayed the
project further and further.
To elicit bridges: What answers helped you better understand the issue?
I finally worked out that I could take responsibility myself for providing the infrastructure for
delivering the survey electronically.
It was helpful that I really believed in what I was doing. What I had gone through in the
previous three case studies have indicated that this would be a much more feasible way of
exploring emerging issues in ergonomics in the context of the government office
environment. I think without having done the previous three studies I would never have had
the strength of purpose to argue for and carry out this final case study.
In the end, it was deceptively simple to carry out this fourth case study. Developing the filter
evolved a small simple to organise a workshop, some one on one consultation and a short
pilot to test out a paper version.
The fact that I could get a relatively inexpensive license to use the software from Cognitive
Edge was hugely helpful.
What was also interesting was that the skills that I had learned in the first three case studies,
environmental scanning interviewing an expert in running a focus group or contributed to the
method I used to develop a filter for this workshop. Each of these skills was used in a much
more limited way that would be required if they were used as the sole method. If I hadn't had
the opportunity to develop those skills it would have been harder to use this software in the
final case study.
To elicit bridges: What ideas or conclusions came to your mind?
Although the survey used filter which can always always be thought of as fallible in some
way, that is the nature of qualitative research. The fact that I had finally found something that
could be done that would collect data real-time and allow management to be involved actively
in understanding what was going on and then to act in a timely manner and finally to see the
results was quite a relief. It was also good to understand that the fact that participants coded
their own stories managed the issue of the researcher interpreting these on behalf of the
distance.
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While something like the naturalistic sense making doesn't seem as focused on the distant
future, the fact that it takes the pulse of what's happening now in a way that has real
authenticity is more important.
Another important conclusion was that this approach has embedded in it all the elements
needed for communicating complex ideas to others -- the stories, graphs and statistics that
bring information to life. In all the other different ways I tested, there was much more work
associated with creating this information if it was available at all. The fact that the patterns
that were necessary to interpret the data were created as a natural outcome of telling the
stories was really important. None of the other case studies were able to demonstrate a simple
way of creating a lot of different patterns that could be closely linked to the data and that were
not requiring a lot of extra work for the researcher.
I really loved the way that naturalistic sense making tied together all the important features
that I had learned over the study were important in making sense of the material available or
that was created in order to understand health workers changing. Naturalistic sense making
and specifically the Sensemaker software collected stories, created the patterns and allowed to
get a close-up view of specific stories or distant view through using meta data. This was not
possible without huge effort through any of the other methods I've tried. The use of this
approach allows the researcher or any other people involved to simply get on with interpreting
what is going on, making appropriate changes and then looking at the results.
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Appendix G
Futures studies methods
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Assumptions
Summary of handout provided by Joseph Coates (2005)


people are unaware of their assumptions and few times when these can become explicit



the most difficult to get at assumptions are those that are never discussed and assumed to
be universal



assumptions thought of as "antisocial" are often suppressed, ignored or denied



many assumptions are quickly manufactured but, on inspection, found more to be like
opinion, requiring further more considered thought



assumptions and assumption related material can quickly force people in a discussion to
form an opinion that once formed is difficult to change; playing down assumptions at least
initially may have benefits to keeping the conversation open



assumptions can be built and marketed around a particular position; believing that these are
true can result in forecasting errors ‐ "anticipating change will occur sooner than it actually
does"



stated assumptions may be vague, hazy or ambiguous because consensus and political
acceptability require that the stakeholders leave themselves somewhere to move on an
issue



questioning commonly held assumptions can be fatal for the message bringer



assumed relationships between different concepts can be touted as ideology which Coates
claims "is often a substitute for sound thinking"



organisations may promote people with similar assumptions to top levels, squeezing out
those with different views



the behaviours of a person or group challenging assumptions can affect how these are
received by others. Alternative assumptions are needed and the goal needs to be to help
others question their assumptions and take an aggressive approach.



False assumptions can be used as propaganda by people in authority to manipulate others
and to stifle the ability of others to think independently



people assume "business as usual" Coates claims: "it is hard for most people to anticipate
discontinuities. Therefore, it is difficult to form you assumptions."



False assumptions may be based on ignorance about relevant information.



People assume that continuity (for instance the cycle of the day, week or year) is the best
model to follow. Coates argues that "the single best model for the future if the present" if
we assume continuity that it is hard to anticipate dramatic change.
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The Millenium Project
List of methods provided on CD resource published by the Millenium Project (2009)
Environmental Scanning
Text Mining for Technology Foresight
Real‐Time Delphi
Delphi
The Futures Wheel
The Futures Polygon
Trend Impact Analysis
Cross‐Impact Analysis
Wild Cards
Structural Analysis
The Systems Perspectives
Decision Modeling
Substitution Analysis
Statistical Modeling
Technology Sequence Analysis
Morphological Analysis
Relevance Trees
Personal Futures
SOFI Software System

Scenarios
A Toolbox for Scenario Planning
Interactive Scenarios
Robust Decisionmaking
Participatory Methods
Simulation and Games
Genius Forecasting, Intuition, and Vision
Prediction Markets
Using Vision in Futures
Normative Forecasting
S&T Road Mapping
Field Anomaly Relaxation (FAR)
Agent Modeling (demo software)
Chaos and Non‐Linear Dynamics
Multiple Perspective Concept
Heuristics Modeling
Causal Layered Analysis
State of the Future Index
Integration, Comparisons, and Frontiers of
Futures Research Methods
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Appendix H
Scenario workshop documents
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Hand-out given to participants prior to scenario workshop

Description of scenario world
Business as Usual – Zone World
You live in a regional or metropolitan centre which has distributed workplaces
where you can go to do either public or private sector work. These centres compete for
the best people and put lots into the local community to encourage people to stay local.
Specialised equipment is available and there are work zones for workers who
have special needs. It is not unusual for you or a family member take health break for
reconstructive surgery or procedures. You might work for three days a week at the
local centre, doing whatever their current contract requires. It is just starting to
become socially unacceptable to work outside of non-work time, though you can
extend your contract to work from home to do extra hours. There is a level of home
automation which keeps some of the basic chores done. Both you and your current
partner work in this way so there is a level of sharing and also ‘clan parenting and
elder sitting’ between different households to keep all bases covered. In zone world,
you use a video phone to keep in touch and while working from home or the local
work centre use an interactive surround screen called Vision Station so they are as
good as on the spot for face to face meetings etc. There are proximity sensors fitted
in your clothing that interact with the Vision Station and so when you get closes to
the work place the local work terminal picks up all your preferred settings and
closes all down for security when you leave. These proximity sensors and some
fairly sophisticated voice activated software allow some work at local café’s, but on
the whole you prefer to work at the local centre as it is not hard to get there. Bigger
meetings and training etc are done in VCUs – or Video Conference Units – a big
version of the Vision Station with a touch screen in the centre. You stand, not sit for
meetings. The latest keyboards are still an option for data input, but people on the
whole use a touch screen and gesture for data input and prefer to avoid it all
together and just use voice as data-logging of all meetings and interactions is
standard and recorded on small units that are part of your everyday where.
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Walled Village

You live in a tightly focused community for safety and bio-security, environmental
control and resource sharing. These communities are sponsored by employer
groups, both government and private, which lobby, purchase and guard all the
resources that the community needs. Services available to community dwellers
extend to high level of medical care and assistive technology plus biological
regeneration so that as people get older, they can stay productive and contributing to
the community. Caring for the older generation and the younger generation is a
social requirement – if you harm an older or younger person you would become a
social outcast and nobody wants to be a social outcast. You have little employer
supervision of your work as you and your co-workers all live close together and what
everyone does is easily known. Organisations and governments place a premium on
you as a quality worker and they value healthy workers and do almost anything to
keep them in their walled village. There are some limits, however. There is little
flexibility in how work is done as the community needs to keep commonality
between and within systems and to guard resources. People are selected to a
community on the basis of their ability to contribute and their type of workstyle. To
move between communities is frowned upon and hardly ever done. If you get a good
match with the work options and you are highly productive, you are rewarded.
People enjoy the lifestyle when they can work out a good system and get a good
match. Technology is good enough to renew resources as required and to keep and
use the knowledge that the community needs, but people do get careless as it is always
easy enough to just go and get the person you want to transact with and the hassle of
doing things the tech way is sometimes hardly worth the effort. Communication
between walled villages, administrative work and meetings that do need to be data
logged are done in small or large Vision Stations but these are also used as
required for personal administration and are available to everyone. You really
enjoy using the touch screen instead of your old keyboard!
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Flow Tech

IT is everywhere, embedded in all things to do with how you work and live.
Technology has overcome 80% of resource scarcity, so that while all of us are
careful with resources, we do consume resources comfortable in the knowledge that
any new issues can be overcome. Customers and workers are mobile. Both are always
online – we’re up to Web 4.0 now with interactions being seamless between
locations. You ask your e-butler a question (apologies here to Peter F Hamilton) and
you get a sensible answer not a list of stuff. You are always working – the concept
of holiday is now replaced with the concept of just being less contactable. The
concept of retirement and study and work and home all as separate stages of our
days and lives has gone. You can go to primary school, work for a few years before
going on to the equivalent of secondary school and stop and start that as required. You
work over a lifetime and move in and out of work. What you do changes from one
moment to the next and you are comfortable with that. Equipment redundancy
means that if one thing falls over, there is always a replacement technology.
Software is proprietary, not open source but interoperability has won out and it is
pay as you go so you never lose your data though you do have to keep on learning
the next new thing. Transactions are mainly image and voice, not hand input.
There is an information underclass – people who don’t have full access to the
technology and see it as being a burden. There are some who would like it if they
could afford it. The uneven distribution of mobile technology options happened
because these people were less well off or because they never made the transitions
from year to year as technology took off. These people currently rely on their
relationships with others who do have all the mobile technology to get things
done. There is a grass roots economy which bypasses the traditional economy which is
how these people transact. People in the mobile tech world work and play
sometimes in the low tech world for a bit of interest and adventure. Transactions
in the social security sector are pretty much rule based, so there are few queries which
need knowledge workers to tease out all the issues – it is all done at a fairly basic
level of transaction and many enquiries are simply done using automated
systems.
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Home Net

Scarce resources have led to a boom in people working from home. Home working
has succeeded because technology has overcome barriers of social isolation, personal
security and data security and resources can be shared out as each ‘family’ unit needs.
Open source won out in the end, so there is lots of creativity between families as
they work, play and hang out online. Travel is a bit of a luxury, more of a once or
twice in a lifetime event as there is no need to move away from the immediate home
area. Your home can be simply adapted over the years. Adjacent homes can be joined
together or separated as the agreed family / social units. You work with your family /
social units and the next door family / social units to contract for work. Kids go to
local schools a couple of half days a week but do most of their learning online.
Individuals work as local one person offices for relevant agencies but only see a few
people directly and only those who they trust. Local family and social units in an
area can specialize as knowledge workers to provide services to the social security
sector. This works well as they can meet occasionally to support each other and
exchange information, though this only happens occasionally. On the whole, people
are healthy enough, though some are getting a little fat through lack of exercise. It’s
not that you can’t get out, it’s just not so pleasant and why would you want to anyway?
It is a bit of a concern that the your home and work areas are monitored by your
employer because they feel they need to know if you are working or not but on the
whole you are now used to this and since everybody is in the same boat and all
workers are needed, it isn’t so bad. As long as you keep in touch with your
immediate supervisor, it isn’t so bad.
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SYNOPSIS
A half day workshop sought opinion from current Commonwealth employees about the
future of office work. The aim was to establish emerging issues in ergonomics relevant to
how office work is done. A second aim was to test the workshop methodology for wider
use within the sponsoring organisation. The workshop was conducted by a PhD research
student in a partnership between Centrelink and the University of Canberra. The larger
PhD project compares the results of using different futures methodologies environmental scanning, scenario learning and planning and anecdote analysis - to
explore the future of office work. The strategy for this phase of the project was based on
both Scenario Learning and Scenario Planning and included focus groups and post
workshop interviews. Participants worked with four scenarios – Zoneworld where work
is distributed across several locations, Homenet where home working is the norm,
Walled Village where work and home are co-located in a security conscious world and
Flow-tech, where work and home life are highly mobile in both time and place. Seven of
the sixteen participants agreed to a semi-structured interview after the workshop. The
interviewer sought feedback about the process of the workshop, additional details of
work and personal history and explored participants’ understanding of the emerging
issues in the ergonomics of office work. The recordings of the workshop and interviews
were transcribed and the text analysed using the qualitative research tool NVivo.
From the researcher’s analysis of the content of the workshop, four themes emerged. The
first and strongest theme was that workers needed to see how work related to community
life. A second theme was the need for the ownership over how, when and where work is
done. A third theme was the need for trust to allow new ways of working. The final
theme - and the one which most directly related to ergonomics - was the need to achieve
balance between capacity and demand from the perspective of both the worker and
organisation. In post workshop interviews, opinion was divided about the need for a more
explicit workshop programme and for more information given before and during the
workshop. Participants did find the process encouraged new and interesting ideas but
stopped short of a full discussion of the issues raised due to the four hour time limit. All
interviewees suggested a full day workshop would have improved workshop outcomes.
This paper shows how scenarios can be used to generate valuable perspectives on the
future of office work through current workers attending a half day workshop.
Transcriptions were rich in material, giving a very personal view of participants’
concerns. The researcher found electronic recording and transcription essential for
gaining a deeper understanding of workshop material. The post workshop interviews
showed participants had gained new insight about the process and limitations of thinking
about the future. The four themes emerged through detailed analysis by the researcher
after the workshop, not by participants during the workshop. These results support the
idea of a longer workshop or a second workshop with one of two main aims. The choice
is either to develop further skills relevant to thinking about the future (scenario learning)
or on facilitating the group to work together to analyse the content and then create and
select strategies for planning purposes (scenario planning).
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The workshop format did not allow fully formed strategies to be developed, however the
four themes can be used to guide both research activities and the development of strategy
relevant to the future of office work. The following strategies come from the workshop
material and take the major concerns of employees into account:
•
•
•
•

develop a suite of tools to help both the worker and the organisation to understand
capacity and demand and to keep these in balance.
build trust between worker and organisation by sharing clear, up to date
information about the expectations, context and support available for work
achieve a greater sense of partnership with workers in decisions about how, when
and where work is done
increase research into the ways technology and design can facilitate social
interaction to build and maintain a sense of community

Centrelink can use the results of this workshop to fine tune its investments to improve
performance in all three core business areas. The agency must build organisational and
workforce capability for the future and demonstrate effective service delivery. The four
themes can be applied to recent and ongoing projects to find ergonomics issues which
might arise from these projects in the future. Examples include the ISDN project and the
concept office in Tuggeranong ACT, video conferencing facilities and the Centrelink
Community Innovations Centre development in Bateman’s Bay. The results of this
workshop are also highly relevant to people services - recruitment, retention and staff
training. Another application is in procurement for office design and information and
communication technology. Future projects should apply this information in greater
detail within the strategic planning process.
INTRODUCTION
This paper summarises the opinion of Commonwealth office workers on emerging issues
in the ergonomics of office work in the context of four futures scenarios presented in a
half day workshop and follow up interviews held in December, 2007. The workshop was
conducted in partnership with the University of Canberra and Centrelink. This paper
allows the Research and External Presentations Subcommittee of Centrelink to use the
workshop material in the strategic planning process. It describes major themes that
workers identified through their critique of four scenarios and the future strategies they
identified from the perspective of their current roles.
Methods for exploring emerging issues often include opinion from current stakeholders.
Quantitative methods support planning decisions for short to mid term timeframes. These
include trends analysis, modelling and forecasting. Qualitative methods complement
quantitative data for any timeframe but are particularly valuable with extended
timeframes where the possible interaction between many changing factors makes an
objective systems-based approach difficult to map out and to understand.
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Since the aim of exploring possible futures is to make more appropriate decisions now, it
makes sense to include people who could be working in this future workplace to provide
opinion on how they might be affected. This approach fits well with the current
management concept of participation of people at all levels of an organisation undergoing
change.
Scenarios are a qualitative approach building on a renewed interest in story telling in the
corporate workplace. This approach creates separate stories based on the perceived
likelihood and impact of a complex set of factors relevant to a research question
occurring in the future. Scenarios are used as a both a learning and a planning tool. The
initial goal is to create a situation where a stakeholder, individual or group can feel what
it might be like to live in that scenario world. This provides a rich and shared experience
of different dimensions of working with the future and explores the assumptions and the
world view of participants. It also develops new skills which participants can take into
their current roles.
Discussion in focus groups builds opinion about individual scenario worlds and allows
comparisons between them. This allows participants to use the perspective of their
current role or an assumed role to recognise issues which might arise for people working
within these contexts. As a follow up, participants can suggest and critique strategies,
selecting those thought to be more effective in managing issues across several worlds.
The full process then develops a plan to put these strategies progressively in place. A
follow up project would use modified or new scenarios created from a revised set of
trends and modify current strategies to suit the new scenario worlds.
The main aim of this workshop was to gather opinion about emerging issues in the
ergonomics of office work in the future. The use of scenarios provided a context for
discussing strategies that might work to manage these issues. This qualitative study is
limited by the breadth and depth of personal experience of participants. The process
recruited current Commonwealth office workers representing relevant areas within the
agency. The transcripts give concrete evidence of the quality of the discussion, showing
that participants were able to think imaginatively about the future of their work, debate
the issues and give relevant and insightful comments. Four major themes were identified.
The first is a need to see how work relates to community life. The second is the need for
the ownership over how, when and where work is done. The third theme is the need for
trust to allow new ways of working. The fourth and final theme is the need to achieve
balance between capacity and demand from the perspective of both the worker and
organisation. This paper provides an interesting perspective on the future of office work
as seen by current Commonwealth office workers.
METHOD
This research aims to increase understanding of the view of current employees in
Centrelink on the future of office work. An email requesting participants was sent to the
following areas: Human Resources, Information Technology and Communications,
Property and Environment management, Self Service Strategy, Strategic Performance,

438

Workplace Health, Change Management, Centrelink Call, the ISDN project and
Centrelink Service Centres. A total of 16 participants agreed to attend the workshop. All
participants gave informed consent, 15 of these gave biographical details and seven later
agreed to a post workshop interview. In the week before the workshop, participants were
emailed an A3 document with images, news captions and short sections of text relevant
to the future of office work. The four hour workshop opened with a presentation,
discussion and a facilitated process to gain agreement on four key areas of ergonomics to
consider in the current and future work environment. Four scenarios were presented and
explored. These were created by the researcher and were based on environmental
scanning and interviews with subject matter experts outside Centrelink. Zoneworld
presented a world where office work is distributed across several locations. In Homenet,
home working is the norm. In Walled Village, work and home are co-located in a
security conscious world. Finally, in Flow-tech, work and home life are highly mobile in
both time and place. Participants were asked to explore and compare scenario worlds and
to discuss ergonomics issues. Seven participants took part in semi-structured interviews
in the ten days after the workshop. The focus group and interview interactions were
electronically recorded and later transcribed. The data was then analysed using NVivo
Version 8.0. This software assists the researcher to record, retrieve and compare codes
and themes identified in the research material during the analysis of the transcriptions.
Interviews were not analysed in detail, but comments on the workshop process were
reviewed. The interview transcriptions were also reviewed to compare these with the
results of the analysis of the workshop.
WORKSHOP OUTCOMES
There were two types of outcomes from the workshop and interviews. The first section
below briefly reports what participants thought about the process of the workshop. The
second section gives a detailed analysis of the themes coming from the workshop
material.
Participant comments about the workshop process
In post workshop interviews, opinion was divided about the need for a more explicit
workshop programme and for more information given before and during the workshop.
Participants were positive about the effectiveness of working in small groups. Opinion
varied about the level of detail given to them on the structure of the workshop. Some
wanted a much clearer view of the material to be covered and a more instructional
approach. The majority were either open to whatever process was offered or found that
sufficient detail was given during the workshop to guide them through the process to the
end goal. The more open process was described as necessary to avoid preconceived ideas
about the topic and to stimulate creative thinking about the future. Some felt the scenarios
might have limited options for discussion, others described them as extreme, unlikely or
futuristic. Interviewees did agree that the scenario approach provoked a wide range of
opinion and that a full day would allow more time for the issues and potential strategies
to be developed more fully. One participant saw that the workshop had dual aims as a
learning process for participants and to collect opinion on emerging issues in office work.
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‘I was expecting less of the learning side for us and more related to input.... I don’t think
it was set up that well to get a whole lot of input from the group, but then again, if it was
more of a learning in a way at the sort of stage of the process, then that’s fine because
that’s more what happened.’
Athough this participant may have doubted how much useful material would come out of
the workshop for research purposes, electronic recording of the focus group responses
provided a verbatim record which enabled a very detailed analysis of focus group
discussion.
Themes from the workshop
Four themes came directly from the responses of focus group participants. One risk taken
in distilling transcriptions to get to the themes is that the sense of real people with real
feelings gets lost in the analysis. The best way to highlight the subtlety of the opinion
appears to be through the use of the participants’ own words. The approach taken here is
to present the theme and supporting evidence almost as a conversation between the
researcher and the participant. Where there are many sub themes, more quotations
appear.
Need to understand work in the context of community life
‘You’ve got your own community. That’s your world.’
‘You are always at work so there’s no there’s no personal relationships. There’s only
isolation. Unless you meet them online.’
A strong theme throughout discussions of the scenario worlds was the need to see how
social interaction was supported in both home and work life and how these related to one
another. Participants were clear in their own minds that the social aspect of office work is
an important ingredient in getting the work done. There was also evidence that they
believed that if you work in a social services organisation, it is useful to see clearly how
the community ‘ticked’:
Participants looked for this sense of community as their first measure of the appeal of
each of the scenario worlds: ‘There doesn’t seem to be any focus whatsoever around
community, it just seems to be very much you go to work and do your job. We’re not
seeing any social interaction. As I mentioned before about how the family unit works,
whether or not it’s husband and wife and children or children whether children are just
created.’
And ‘It’s very socially detached. It’s that I, it’s all about me and not about the other
people and the social aspects and probably the social-cultural aspects aren’t considered
at all. Feel very detached from the world.’
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This suggests that time and effort spent by the researcher and group to create rich and
socially complex scenarios is well spent, as without it, participants seem to struggle to
place themselves in the world and evaluate its effects on how they work.
From a management perspective, there was a view that the employer has a role in
building a community, partly as a recruitment / retention strategy:
‘That part is fine, community and encouraging people to stay. That’s brilliant. If I’m a
manager and I’ve got a team of 20 people, I want to keep those skills. If I’ve got not only
every public service agency, but also private sector agencies fighting for my people that
I’m developing, that’s something that is going to make it very difficult to keep your core
group of people together.’
Part of the strategy in creating the scenario worlds was to skew work conditions in three
of the four to evoke strong opinion from participants. The goal was to reveal emerging
issues from the perspective of the employer, manager and worker. The main distinction
was which one of three modes of work – home working, mobile working or secure
working - was dominant. Work in the fourth world was distributed across one or more of
these modes. Opinion was strongly held and quite diverse, for example one participant
said of home working ‘you’d want to like your family’ whereas there was a sense of envy
when one participant said she found it simply ‘sensational.’
Irrespective of the location of work, there was complete clarity about the ‘need to keep
people feeling as if they are connected to the workplace, to the group.’ This was seen as a
key role of the manager. One of the benefits of home working, for example, was
increased productivity, one of the costs, relative isolation: ‘I’d do more work at home
than I would at work. There’s no one to talk to.’
‘It’s two hours of really solid work. If you’re in the workplace, it’s four hours.’
The jury was out on the role of technology in fostering social interaction in the
workplace. In home working, participants talked about the need for a manager to
physically visit the home workplace, though the main means of supervision and support
was thought to be virtual. For a distributed work team, a mixture of face to face and
virtual collaboration was also seen as important. One technologically savvy participant
commented that:
‘It certainly helps to have established a face-to-face relationship first. It’d be kind of
interesting to work closely with somebody who you’d only ever emailed and phoned. One
of the first things I did when I joined the team was went down and spent sort of a day with
each of them. I didn’t have an agenda. I just sat and talked to them, went through their
history, what they saw the issues were…’
Key factors in using technology to foster social interaction in the workplace were having
a high degree of effective connectivity and reliable technology, having a level of
informality and no permanent record of communication. Even with these measures, the
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importance of being face to face came up again and again: ‘Our social workers, even
when you do videoconferencing it doesn’t work as well as sitting in front of a person and
being able to interact in person.’
There seemed to be broad support for a sort of ‘naturalistic’ approach to the design of the
workplace. There was a strong sense that people wanted to choose the levels of social
interaction they wanted in their own approach to work.
Some felt it important to separate the social and the non-social aspects of work ‘Are we
filtering out that social aspect. I think that’s really important in a workplace, to separate
the social from the actual workstations.’ This, they felt, was achieved through design
elements such as separate tea rooms.
Others insisted on being able to work not as an individual but as a team
‘....it sounds like you work by yourself the whole way. I prefer to work with people.
Everything seems to be videoconferencing, phone conferencing. It doesn’t seem to have
any setup, like our current setup, you work with a group of however many people on your
team. It seems to be very individualized. That I’m not very keen on.’
“There should still be options for people. If they want to come into the office and see
other people, they should be able to.”
There appear to be close links between the importance of social interaction in problem
solving at work, and the location and time work is done.
Need for ownership over how, when and where work is done
The different scenario worlds had qualities that either limited or opened up the
opportunity for work to be done in different ways and at different times and places. While
these were future scenarios, participants had social history in mind:
‘It just seems to me going back like a medieval village things but high tech medieval.’
‘It’s getting more socialistic, you know. Socialism’s going to come in because of
technology.’ ‘It’s an old feudal system, almost, in a modern era.’
There was insufficient time to focus on opinion about work ethic now and in the 21st
century. Comments on different aspects of the scenario worlds suggest that, from a very
personal viewpoint, this would be a useful topic to explore.
One intriguing perspective was that many participants associated being electronically
connected to the workplace as always being at work.
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Being ‘always connected’ was seen as limiting, rather than creating, freedom. The idea
that technology could allow for a huge variety in how a worker could spend non-work
time was not really discussed in any depth.
The right to do something private in Flow-tech was seen as limited: ‘you possibly could
do it but you’re always in contact. If you want to try to do something private, if the call
comes through then you are back on.’ Even sleep was not thought to be safe ‘You’re just
less contactable. It (the e butler) can wake you up if it wants to.’ There was a less vocal
counter argument: ‘If you’re always on, you could be always on while you’re out in the
park.’
There was one clear opinion that some workers might revel in the ‘always on’ scenario
‘On the flip side, if you are one of the people that cope with it very well, I’m wondering if
you enjoy it if you’re permanently at work. There are little workaholics out there. If
you’re permanently at work, the work is always there for you. You’re sitting there, your
brain is ticking off all the time and you’re loving it, I think that there would be a small
percentage of people who would actually flourish in that situation.’
Some participants clearly felt that the worker should have full choice about how much
time was given to home and work life. Others saw it more from a perspective of the need
to make a choice of place and activity, but were not so worried about how much time
they spent at work.
Activity outcome appeared to be linked to the place of work. When home working: ‘No
one interrupts you. You’ve got a set project that you sit down and you’ve just got to
concentrate on that one. You can’t go off on a tangent.’ The office, however, was seen as
a place full of interruptions ‘I think it’s all that ad hoc type communications. All that
business of, “What do you think of this? Let’s call, no worries.’
Colleagues were not the only source of distraction in the office workplace. The line
between home and work life was seen as becoming blurred. Technology - the use of
mobile phones, email and social networking sites - allows complex personal and work
lives to co-exist. Statements like ‘When you work at home, mental demands have become
one’ support the idea that workers sense an ongoing struggle, often lost, to create a
separation between two places and their associated activities.
Discussion about the secure workplace, Walled Village, made it clear that it is important
to have the feeling of being away from work. ‘There needs to be separation of places’ to
get new ideas, to learn new skills to keep fit and for leisure activities. The out of work
activity needed a label to deliver its full value – for example ‘holiday’ or ‘study.’ The
idea that ongoing learning was a vital part of the future of work was a strong theme in
discussions on Flow-tech, the mobile work world. In this scenario, it was not clear who
owned and paid for the time given to study – the worker or the organisation. One
explanation coming from Walled Village was that the organisation needed the worker as
a free agent to keep it open to new ideas. Insisting study time was spent in certain ways
limited the chance that the organisation would be fully open to new information. Another
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assumption is that the worker can effectively recognise what they need to learn next to
stay current with new work demands. This finding has interesting implications for
managers and for people who do not work as full time employees.
It was not clear whether participants saw the right to work away from a central workplace
as a privilege or an imposition. Equity was an issue here. Some workers had been
promised then refused permission for home based work. Senior staff or those with special
needs were thought to find it much easier to get permission for home working. Others
that found that their team was ‘broke’ and could not afford the travel expenses to allow
face to face meetings for their distributed work teams. It would have been interesting to
explore participants’ reaction to, say, a flu pandemic where centrally based work was
limited by a external factor outside the control of either the worker or the organisation.
A seemingly unending and intriguing range of questions can come from this theme of the
ownership of how, when and where work is done. The half day workshop format limited
what could be explored. Here are some questions which relate to this theme:
•
•
•
•
•
•
•

How do employees see the distributed workplace – is it physically separate yet
functionally the same?
Is the virtual workspace a distributed workspace or something different?
Does volunteer time in the community or time spent in studies relevant to your
job count as work?
How does the workforce and the employer see time – for example is networking
in a distributed team really work and should it be paid for by the organisation?
How does the worker and the organisation value extra time spent on a job because
a worker doesn’t have the high level skills required?
Should a worker who works efficiently by themselves at home be ‘rewarded’ with
extra work while a less efficient, more social or less skilled employee is paid
equally for a lower overall volume of work?
How does the organisation help people see and adjust to new modes of work
which will be required?

Is a 21st century version of interpersonal space emerging, where there is an unwritten
etiquette around the ownership of choices affecting the how, when and where of work?
Is what we are seeing an evolution of what it means to have a job and to work, perhaps
similar to the changes which took place around the industrial revolution where work was
displaced from home life and moved to a separate place? If so, what is needed is a strong
and mutual sense of trust between the workforce and the employer to allow new ways of
working to evolve yet still allow the administrative work done by the Commonwealth
workforce to continue.
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Need for trust to allow new ways of working
A single phrase spoken during the discussion on home working seemed to summarise an
emerging and common theme: ‘It’s relying on trust.’ What evidence suggests such a
simple theme?
The theme of trust seems to be almost a simplifying reaction to the huge volume of
complex opinion coming from focus groups as they described the trends they saw in their
work environment. Here are just some of these trends:
• a move away from employee arrangements and a job towards a procurement
approach to staffing with contracts, project and intermittent work used to build the
workforce capacity
• a move away from process to output as a measure of worker productivity
• managers are seen as tending to manage the work as opposed to the workers
• the use of new tools such as skill tagging to assist with real time task allocation
• the increasing need to ensure the security of information
• the pace of change e.g. in technology places extra demands on decision making
• increasing vulnerability to technology failure
The issue appears to be that as a result of all these trends, some of them changing quite
quickly, important decisions with long term consequences are constantly being made by
the organisation. These decisions impact very strongly on the workforce and how
workers do work for the organisation. Participants shared what seemed to be a sense of
concern, even urgency, that the trends had to be quickly yet thoroughly understood and
that worker needs arising from that trend had to acknowledged and met. The
consequence, implied more than spoken, was that there was always somewhere else to
work.
On first pass, it seemed that employees felt flexibility or perhaps agility was the essential
quality for the organisation to thrive in this changing work environment. A related but
more personal interpretation appeared on taking a closer look at the workshop material.
The idea was picked up most clearly in this statement, shared almost reluctantly:
‘My biggest thing is the whole maturity. I think that if the maturity isn’t there and the
executive or whoever it is doesn’t have the trust in what the future might be like in terms
of flexible workplaces, productivity, then the cost is not going to be invested.’
There was a sense of acceptance that there were limitations on this flexibility because of
the need to be accountable to the Australian public for Commonwealth funds. There was
also some scepticism that all reasonable options were always fully explored before some
are ruled out and that new options would always be seriously considered as the situation
changed.
This trust equation was seen to be working both ways. For example the discussion around
the home working employee concluded that this arrangement would work best if there
was a high level of trust between the supervisor and the worker. This avoided the sense of
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‘big brother watching’ that came from using video, data tracking or other systems for
monitoring work in the home workspace. It also meant that the employee had to earn the
trust of the supervisor to deliver the output required and to work safely when not under
local supervision. The worker had to accept that the employer might place conditions on
what was an appropriate set up for work at home, while the employer had to be trusted to
supply the support needed in a sensitive and non-invasive way.
On the subject of contract work, one participant said that they thought it was insecure,
despite the benefits. Another spoke about managers who assess work value by output: ‘I
don’t think they do manage………Everyone’s an individual and really does what they
need to do does their input and moves onto the next thing.….They’re managing more the
work than the person.’ The common idea here is that there is a lack of trust that the
worker’s personal or financial needs might not be fully considered if working as a
contractor.
This trust equation seems to relate strongly to a need to gain a fair balance for both
worker and organisation between capacity on one side and demand on the other. The
worker needs to know his or her capacities and ask the organisation to provide support,
but no more than is needed. The organisation needs to understand the demands of the
work, the worker’s capacity and how this can be reasonably supported given available
resources. This capacity - demand theme brings together much of the ergonomics specific
content of the workshop.
Need to gain balance between capacity and demand
‘The assumption is that that you can make people healthy enough to do anything.’
The equation of capacity and demand, give and take between the worker and
organisation, was a constant and intriguing theme throughout the workshop. Many
comments showed that participants knew the capacity of the workers was finite, even if
there were infinite resources available to support workers. Getting a custom fit was seen
as good, even necessary for people with special needs. Comments such as “It’s all about
me” seemed more about not going too far with setting things up for a particular person
than they were about concern that the individual’s needs might not be met. Participants
did give examples of how their specific equipment needs had been met or not met in the
workplace, with the main idea that ‘It’s got to be all about savings for the company.’
These problem solving activities around specific capacity – demand situations seems to
shift between abundance and scarcity thinking. The concept of opportunity cost seems a
more balanced approach. This comment sums up some of the ideas about the relationship
between investment and productivity:
‘Ultimately, you want your people to be at their workstations being productive. So from
an organisation point of view, how do you ensure that the people are healthy? They want
to come to work, have all the equipment available and then do their job in the shortest
and easiest possible time frames.’
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Some participants seemed concerned that the organisation would let technology driven
work to go unchecked, making ever increasing demands on workers. When talking about
Flow tech, this comment came up: ‘You’re put to work and the work just seems to be
there and you’ve got to keep up with that technology and you keep doing it.’
There were comments that showed insight into the issues of equity and rights in the
workplace:
‘....being able to do work at home, is there an expectation? What’s the expectation? Can
you then do more work? If it’s busy are you expected to be able to do some more at home
because you can?’
Another participant saw that a manager would need sensitivity about different comfort
levels with volumes of work and different ways of working:
‘It’s what works and doing it in such a way that you don’t overextend people to get used
to what you want.’
Some of the responsibility for increasing capacity seemed to fall with the worker who
could develop ‘mental flexibility and resilience (as) a buffer against sickness and other
events.’
There was a group of concerns that appeared to relate to the design of work and the
degree to which this matched a worker’s capacity. For example one focus group saw a
problem around the widespread use of screen based work creating an increasing health
risk for normally sighted people. The risk was thought to be even greater for those with
existing vision problems, eliminating some people from doing work in that way. Other
issues raised here were environmental – lighting levels, fresh air, noise – though there
was an assumption that solutions could be found to all of these. Some of the physical
issues included the nature and amount of work reducing opportunity for physical activity,
manual skills around using new devices to interact with a computer, the possibility of
overuse problems with the voice when using voice activated software and the allocation
of space to workers where office space was at a premium.
There was mixed opinion on the role of technology in shaping capacity and demand – is
technology part of the solution or part of the problem? Some participants saw it as
contributing to capacity and limiting demand, for example computers can make work
easier and can monitor workload. Others felt that technology almost put them on a
treadmill, and they were unable to keep up. This opinion saw technology as fueling
ongoing demand.
The Flow-tech focus group spoke about how mental overload would be monitored and
managed by computers at an individual level. As far as coping with too much
information, participants loved the idea of an e butler that would answer a specific
question instead of giving a list of information. The general feeling was that as new
problems pushed workers’ capacity to deal with information, new technology based
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solutions would arrive. Some participants felt that learning the new technology was itself
a new and unwelcome burden with bad financial and social consequences:
‘if you don’t have the capacity to learn any new technology, so if something new comes
up, then you drop off, so you fall down to the bottom level.’
The clearest summary of gaining the balance between capacity and demand came from an
Occupational Health and Safety Advisor. It sets the scene for a more detailed discussion
of how the four themes this paper presents can be used to develop improved strategies to
support workers in a Commonwealth office environment:
‘There’s also the focus on fitting the person to the system. That may work for some cases,
but there needs to be flexibility in also making the systems fit the person and deciding
which case is one or the other more appropriate given that this one has resource issues.
Maybe there’d be one that would use less resources that would be better for the employee
and the organisation at the same time.’
DISCUSSION
This paper uses one methodology from the futures discipline, scenarios, to explore the
future of office work in a Commonwealth Government department. Two broad
approaches can be used to assess the value of this workshop within Centrelink. The first
looks at the method, the second focuses on the results.
From a method perspective, this workshop gathered a wide range of personal and
professional opinion on a very diverse subject with only four hours being invested per
participant. The interviews support the opinion that the workshop was an interesting and
useful learning experience. Participants agreed that a whole day workshop would be quite
acceptable. The results of this workshop strongly support a consultative approach to gain
insight into emerging issues in the workplace but do not rule out the use of futures
methodologies other than scenarios to achieve this.
Workforce resources are precious, so there is value in considering the duration of the
workshop as a factor affecting the workshop outcomes. The workshop was originally
designed to run over two days with a reference group providing analysis in between. The
drive to limit the workshop to a single half day came from management for operational
reasons. The perspective was that recruitment of participants would only be successful
with a simpler, much shorter process. Additional factors may have been that the
workshop was run at the end of the year and around the time of a federal election.
The challenge in allocating time and resources appears to hinge around operational
factors but also depends in part on the required workshop outcomes and how important
these are to the organisation. There were two competing aims. The first was to provide a
learning experience for participants that also delivered content. The second was to
maximise information content to support further research and strategic planning. The true
value of this workshop has been the exposure to rich personal views which might not
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have been heard and certainly not thoroughly accounted for with another more structured,
information driven approach. The electronic recording appears to be an essential part of
the method. Transcriptions captured participants’ views verbatim, allowing a very
detailed analysis of content to be made after the workshop. The approach therefore
achieved a learning experience and rich content but at the cost of delivering considered
strategy for planning purposes.
The choice then becomes one of whether or not to extend the first half day workshop or
to run a second half day workshop or even a series of workshops. Either approach could
use the researcher’s analysis as a starting point for further development of content or to
develop strategy. From the participant’s perspective, there is currently no closure on the
results of the December 2007 workshop. A second event or continuing process would
increase the value of this consultative process for both employees and the organisation.
All the resources used to run the workshop were commonly available and involved
relatively inexpensive technology. Collaboration and facilitation technologies such as
Zing (http://www.anyzing.com/) can capture workshop content, though this may be
biased towards certain types of output such as text and images instead of speech. Pilot
studies would be important to assess the ability of such capture methods to add to and not
detract from the discussion. For some participants, such technology might bring a greater
sense of engagement and collaboration. These systems do involve either the hire or
purchase of hardware and of software licenses and potentially need a trained facilitator.
The added cost needs to be balanced against the potential to improve workshop logistics
for some stages of a research project, for example in brainstorming issues and in
designing strategies. This technology might also provide a simpler way of matching
transcriptions from several focus groups in real time as for this project, this simple but
necessary task was extremely time consuming. The greatest cost in running such an event
is the researcher’s time in gathering information, developing the scenarios, for the
transcription, data matching and the analysis. These would need to be costed into future
projects.
From a content perspective, the analysis shows four inter-related themes on emerging
issues in office work in a Commonwealth office workplace. An academic approach might
analyse these further by describing how these themes connect in a model. This paper
takes a more practical approach, using the themes in two ways, firstly as a filter or
research tool and secondly as a starting point to develop specific strategies to address
emerging issues in ergonomics.
The use of video conferencing technology serves here as an example of how the four
themes are applied as a filter to establish some of the future ergonomics issues of office
work. The broad domains of human factors are shown below in Figure 1 as organisational
ergonomics, physical, cognitive and environmental ergonomics. Each of these domains
can of course be considered separately. The four themes from this workshop appear on
the left hand side of the table. A ‘brainstorming’ process can then be used to record
interaction between these themes and human factors domains, picking out potential issues
for the project from the perspective of the worker and the organisation:
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Videoconferencing
Workshop Theme
Need for Community

Ownership of how,
where and when of work
Trust

Capacity versus demand

Human Factors issues:
Organisational, physical, cognitive and environmental domains
Support through organisational structure for distributed work
teams; location of work; effectiveness of social interaction;
acceptance of technology; ability to get timely support on an issue;
level of comfort with being in front of a group; impact of diversity
in workforce
Time zones, ability to refuse attendance, availability of
technology; personal presentation; acceptance of technology
Reliability of technology and usability of alternatives, confidence
to present a contentious issue to colleagues face to face; loss of
mobile devices used for conferencing; security of information with
use of mobile devices in public locations
Workers’ vision, hearing, communication skills; lighting, audio
equipment; use of mobile devices; custom built rooms and
buildings; number of people available to ‘meet’ increases;
bandwidth for IT &C needs; level of investment

Table 1 How themes relate to ergonomics domains for video conferencing
Video conferencing has the potential to cause huge changes in accessibility between all
levels in an organisation. Consider the following examples. One base grade worker with a
disability could present his case face to face with the CEO in an open meeting. Workers
could feel that unreasonable demands were made to ‘attend’ meetings they would not
normally be funded to attend and do not wish to participate in. Opinion on important
issues could be gathered very quickly, however there might be demands made for a
decision before there has been enough time to consider the implications. While this paper
could present more worked examples of the four themes being used as a research tool, the
second use of these themes – to suggest strategy – deserves discussion.
There is an opportunity to use the outcomes of this workshop as input into another
research process to develop appropriate strategies for planning purposes. A
complementary approach using the current research outcomes is to consider what broad
strategies might be suggested by the content summarised in each of the four themes.
Here, a short selection of high level strategies is presented to address each of the four
themes, with themes being presented this time in reverse order. The themes are reversed
in order because the effective management of capacity and demand appears to be the first
major step towards building trust and an ‘agile organisation’, achieving workforce
ownership of new ways of working and finally setting the scene to achieve a strong sense
of community at work and outside work. As ergonomics is a central theme for this paper,
the discussion covers this theme in more detail.
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Strategies that work through the capacity - demand theme
Knowledge of capacity and demand is essential to service delivery for the organisation
and central to delivering good ergonomics’ outcomes for individuals, teams and the
organisation. Like the Job Capacity Assessments managed through Centrelink, strategies
at an individual level are aimed at matching worker capacity with the physical,
environmental and cognitive demands of the work.
The proposal here is for the agency to develop a suite of tools to help both the worker and
the organisation understand capacity and demand and to keep these in balance. This
concept is not new, but the need to have effective management strategies to increase
workforce capability is now greater because of shifts in demographics and the rate of
change of technology.
The focus groups considered potential visual, verbal, physical and mental demands of
future office work. With appropriate tools, managers and workers could have a better
understanding of say, the health impacts on people who work with larger screens, who
use voice input or who handle large volumes of information.
Knowledge of worker capacity could then be used to put programmes in place to support
the worker to improve or proactively to manage capacity in the area required. Examples
include increasing verbal fluency, voice care or scanning skills. It could also be used to
limit exposure to potentially harmful activities such as texting by offering effective
alternatives.
A variant on this approach discussed in the workshop is the relatively new concept of
skill tagging workers for key competencies in specific areas of knowledge or technology.
A skill tagged worker can work online to assist a colleague to manage a call centre
enquiry. Other uses for this concept are to encourage mentoring, for task allocation to a
project team or to assist in the development of measures of work output for less skilled
workers for example those just completing training or who have returned to the
workforce after a break.
Workshop participants also saw capacity and demand as being strongly influenced by the
trend towards a whole of government approach and inter-agency cooperation.
Participants suggested that equipment supplied to support a worker in one
Commonwealth workplace could stay with that worker for any inter-agency transfers.
This idea is consistent with the stated need for Commonwealth sector employers to
support equity and diversity in the workforce.
Strategies supporting this capacity and demand theme can help managers keep current
with both the complementary and competing needs of the worker and organisation. It is
an essential starting place for the management of ergonomics issues in the changing
workplace.
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Strategies to increase trust for new ways of working
A strong understanding of capacity and demand should put workers, managers and the
organisation in a position where all can be clear about what work needs to be done, why
it needs to be done and how, when and where it can be done. A suggested strategy is to
share clear, up to date information from the top down and bottom up and from both inside
and outside the organisation to give a context for decisions about these aspects of work.
When the context, expectations and support levels are clear and constantly review, new
options for work should become more feasible. An assumption here is that a high level of
trust overcomes the need for close supervision of remote or mobile workers or those who
have unique ways of working. This puts the onus on workers to always be ready to
demonstrate that their work meets the required outcomes and that they can be trusted on
that basis. It should increase confidence that if the context for work changes, managers
and the organisation will listen and adapt the work and support to workers to work
effectively in the new conditions. From the top down perspective, it also puts the onus on
the organisation to trust that workers will do the work required with minimal supervision
and to provide all reasonable support to achieve the output if it has not been met. Such
trust is essential to developing an agile organisation, stable yet capable of being
responsive to constant changes in the work environment.
Strategies to increase a sense of partnership in how, when and where work is done.
With the context and objectives for work clear, the next step is to allow sufficient
flexibility in how, when and where work is done and to give as much ownership over this
as possible to workers. Practical ways to measure work outcomes would then be required.
These would need to account for both management and worker perspectives and be suited
to different locations of work - for example mobile work and home work. – and different
times of work – for example non-standard hours, intermittent work and job sharing. A
further challenge will be to develop strategies that open up new ways of working that are
equitable throughout the organisation. One clear example is to develop options to allow
wider use and support for voice activated software. Potential users could include older
workers at risk of overuse injury or younger workers who do not wish to use a keyboard.
This strategy will need to be based on a deep understanding of what drives the how, when
and where of work for workers. Examples include what working at home means for a
father, what having remote communications means for an employee considering sick
leave and how an older worker might feel about working with only online documents,
never paper. Whatever strategies are chosen, all will need to meet the basic need
participants shared in this study – the choice to be able to gain a sense of a community in
the workplace.
Strategies to help workers understand work in the context of community life
The simplest of all the strategies coming from this workshop may deliver some of the
most powerful results. Workers saw a need for work to be done from different places and
many had personal experience of working in distributed teams. One important strategy is
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to research and trial different options for the use of technology and design to improve
social interaction. A thorough understanding of the current and future role of face to face
communication would be needed to inform this research. One specific example is the use
of videoconferencing and other communications technology to support social interaction,
problem solving and decision making over distances. The end goal of this research would
be to build and maintain a sense of community as a context for work at Centrelink.
CONCLUSION
This workshop and associated post workshop interviews showcase scenarios as one
format for a consultative approach to researching emerging ergonomics issues in office
work. The electronic recording of the workshop allowed an in depth analysis and
captured personal perspectives that may have been missed with other approaches. Theme
generation is a simple but valuable approach to analysing the data. The themes can be
used as a filter and research tool or to generate broad strategies to address the issues
identified. For Centrelink, one of the most practical ways to use the themes is to assess
current or intended pilot projects for possible issues and areas for improvement.
Centrelink can use the results of this workshop to fine tune its investments to improve
workforce capability and service delivery. Future projects should apply this information
in greater detail within the strategic planning process.
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Appendix I
Documents for SenseMaker Survey
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Results of Naturalistic Sensemaking Survey
A.1 Introduction
This document gives an overview of selected data and summary of the related results of a
survey carried out in a large public sector agency during March and April of 2010. The survey
tested naturalistic sensemaking using SenseMaker software as an approach to exploring
emerging issues in ergonomics in office work. This document summarises the data from the
fourth and final case study in the thesis entitled ‘Emerging issues in ergonomics: a
methodological framework for foresight and sensemaking.’ This document solely serves as an
appendix and is not intended as a stand-alone document.
Details of the research design and methodology are not included here but are included in the
main document. In brief, the researcher sought responses to a survey presented in both
electronic and paper formats to workers in a public sector agency. The survey requested
participants to provide and then index one or more stories in response to the following
question:
‘You are at a BBQ talking with a group of people about the way office work is done and how
it is changing. What experience would you talk about if you wanted the people at the BBQ to
join or stay at the public sector agency? Alternatively, what experience would you talk about
if you did not want them to join you or to stay at the [public sector agency]?’
A modified copy of the survey appears in Appendix I. Participants were required to provide
the story or experience, give it a title and some keywords or phrases, and then to answer
multi-choice questions in relation to the context of their provided story or experience.
Following this, participants were asked to mark on either a dyad (a two point scale or slider
bar) or a triad (a three point scale or triangle) a response applicable to their story or
experience or to mark a box labelled ‘does not apply’. Table 1 gives the names of indexes and
short form names for each of the filters as these appear in the discussion below. Following
some general data questions on the context of their response, participants were asked to fill in
three free text questions about the equipment at work, times of work and way of working with
other people before answering the final multi-choice questions on demographics. Data was
either captured directly online or if provided in paper format, entered by the researcher. Both
during and after the period of data collection the researcher obtained a copy of the database,
and viewed the data using the proprietary software Explorer®, part of the SenseMaker suite
of software published by Cognitive Edge. Initial inquiries of the data were made using the
browse, compare, range, cluster and graph elements of this programme.
The data appearing below are excerpts from the resultant data base as chosen by researcher on
the basis of these initial inquiries. This data has been released as part of a formal research
agreement with the participating public sector agency. The goal of the case study using
SenseMaker has been to demonstrate the potential of this research method to contribute to a
methodological framework for exploring emerging issues in ergonomics. The survey was
undertaken during a period of significant change for the public sector agency involved, which
limited opportunities to recruit staff to the survey and also potentially shaped the nature of the
459

Index name

Short form name

Experience of technology

technology a problem
technology invaluable

Perception management

work always managed
work never managed

Perception autonomy

Perception of location of
work

no autonomy

Every aspect of work needs to be
managed
Complete lack of guidance and
direction

total autonomy
suits employer

The place that suits the employer

suits person

The place that suits the person doing
the work
The place that suits the tasks they do

work challenging‐
interesting
work overwhelming
work repetitive‐boring

Perception of resources for resources poor
work
demands too great

resources rich

Perception of change
management

Creating more problems than it
solves ‐ not worth the effort
Something they couldn't work
without and wouldn't want to

No say or independence over what
they do
Total autonomy

suits tasks
Perception of nature of
work

Full name of filter

change active
change passive

change explained

Challenging but interesting
Overwhelming
Repetitive, boring and unsatisfying
Don’t see their employer as deciding
to meet all their needs for training,
equipment and resources
Feel that external demands on them
are greater than either they or the
employer can ever meet
Have the training, resources and
equipment needed to be fully
effective in their own work
Actively involved in decisions that
affect how they work
Not involved in decisions and don't
understand why change is
happening
Not involved in decisions but
changes have been explained

Table 1 Index names and short form names of filters

responses obtained. The data appearing in this document was selected to ensure that the
contracted requirements for confidentiality and for release of information were clearly met.
Stories have been presented as they were entered into the data base including any errors in
grammar or spelling. The inclusion of only part of the data set should be viewed as a
necessary outcome of a field research project operating in a sensitive context. Survey
respondents provided both positive and negative stories - these statements represent opinion
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given anonymously by staff. Where statements expressing a negative sentiment are included,
these should be interpreted as opportunities for further investigation or areas for improvement
or attention.
The results appearing below include summaries of the demographics of survey respondents,
responses to context questions such as the intent behind a specific story provided in response
to the survey, and an overview and initial interpretation of the metadata arising from the
indexed stories. It should be noted at this point that the low number of responses precludes
effective statistical analysis; however the graphical representations of indexed stories as
metadata do reveal signs of emergent patterns. A detailed discussion is not appropriate due to
the limited number of survey responses and more importantly, the incomplete presentation of
survey responses necessitated by the conditions of information release. Where commentary is
warranted, this appears in the section following the presentation selected results. Exemplars of
results from this document appear in the thesis side by side with data from larger studies in
Chapter 6 to support a discussion of the use of the methodology for the purposes of the
methodological framework in Chapter 7.

A.2 General demographics of respondents
This section presents firstly demographic data on the participants and secondly, graphical
summaries of their responses to specific questions in the survey.
General demographic data is shown in Figure 1 to Figure 6. A total of 99 responses were
obtained in the survey, 52 males and 43 females with the gender of four participants being
unspecified (Figure 1). Of these participants, 88 were full-time, eight were part time and the
work status of a further three was unspecified (Figure 2). The age of respondents covered the
entire span of the workforce, with the majority being younger than 55 years of age (Figure 3).
The survey responses represented classification levels Australian Public Service APS levels 3
/ 4, APS levels 5 / 6 and EL 1 and 2 levels. No responses were received from APS level 1 / 2
or Senior Executive Service SES levels (Figure 4).
Three questions were asked to give greater context to the response. The two most important
drivers for wanting to stay in or join the public sector agency were the opportunity for
professional growth and job security (Figure 5). The two least important drivers were quality
relationships with management and remuneration (Figure 6). The most frequently cited
intention in selecting the experience that was related was to inform or to praise (Figure 7). As
a result of listening to or reading about the experience, respondents believed that another
person would consider working for the agency (29 responses), with the next most frequent
returns being a slightly negative response (17 responses) or feeling inspired to work for the
agency (15 responses) (Figure 8).
The presentation of the results for the context questions and demographic data below gives an
overall picture of the group of participants and an initial appreciation of the information value
of the stories or experiences collected. The greatest value of this demographic and context
data is, however, in its use in combination with the filters. Together, the filters and question
responses can be used as a means of a gaining a finer appreciation of the stories submitted
through this survey. Results and commentary on the filters is described and presented in the
following sections of this paper.
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A.3 Results for application of dyads
A.3.1 Results for experience of technology
The following cluster graphs relate to responses to the two way scales known as dyads. A
response was requested on a sliding scale to the question:
“The people in this experience view technology as…” with the left hand option being
‘creating more problems than it solves – not worth the effort” and the right hand option being
“something they couldn’t work without and wouldn’t want to.”
Participants had the option of ticking a box denoting ‘this element does not apply.’
The intention of this question was to gain an understanding of technology uptake and the
challenges facing employees using technology in the workplace.

Figure 9 presents results for the experience of technology dyad. Note that a story about a
workplace injury is indexed as creating more problems than it solves on the far left hand side
of the graph. There is a cluster of stories with a bias towards a positive view of technology
with a single story presenting the benefits that have come with improvements in technology
over the respondent’s career in office work. Stories not included here flagged the options that
technology provided for working away flexibly, for example from the home, or for working
with colleagues who are located in other geographic areas.
Further inquiries using demographic data such as age, sex, classification, and years in the
APS did not appear to have any significant effect on the nature or distribution of stories in this
type of results display. Combinations of filters such as those relating to perception of
autonomy respectively did not appear lead to the formation of additional patterns in the data,
however a relationship between autonomy and perception of resources and level of health was
seen in the landscape format described in section A.6 below.
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I have developed tendinitis from office work
and back pain. Many people in australia suffer
from many illnesses and injuries from purely
office work

Creating more
problems than it
solves - not worth
the effort
N = 97

Figure 9 Results for experience of technology

"Would talk about the role of computers and
how there is so much more information to
process these days. A lot of my office work is
concerned with filter the large amunt of emails,
instand messages, phone calls, meetings etc
and prioritising what I need to actin. Would
describe the phenomena where people want to
include as many people as they can in an
emamil, without realising that themore
recipients there are, the less likely any
indiidual is to respond.

Something they couldn't
work without and wouldn't
want to

Positive - Process are reviewed and updated to suit
the changing environment, technology is relatively
current with more interfacing being developed
between systems, from an IT perspective,
Organisations XX is fairly advanced in its thinking
and work practices.Negative - Lots of red tape and
difficult to progress things quickly, can be frustrating
to change processess

I would relate the positive effects of
technology on office work, my experience
is a positive one as I enjoy coming to
work and utilising the tools we are given.
I am provided with most upto date tools
and information. I worked in clerical work
when paper was filed individually. If I do
not have the experience with the tools
given then I mostly am given the
opportunity to learn the use of the tools

"I would tell them about conducting meetings using
conference calls. IN my experience people can blame
poor commuication technology and more easily fillbuster
meetings to get their own way. It increases their ability to
bully other people using these tactics. And if they need
to, it is easier to demy their position and claim that there
was a misunderstanding if they have not been face to
face with the people they met with."

A.3.2 Results for perception of management
The following cluster graphs relate to responses to the two way scales known as dyads. A
response was requested on a sliding scale to the question:
‘ In this experience…’ and slide a cursor towards either the left hand side of the scale marked
‘there is a complete lack of guidance and direction or the right hand side of the scale marked
‘every aspect of work needs to be managed. ’
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee experience of being managed in the
workplace. A cluster graph of the data returned along with a selection of the responses is
shown in Figure 10 below.
Stories in Figure 10 which were indexed as being between the two extremes give insights on
how employees, particularly senior employees, saw their work. For more senior employees,
work processes were viewed as very flexible and challenging tasks were thought of as
responding to innovative and creative approaches. Towards the extreme ‘every aspect of work
needs to be managed,’ two stories were told about incidents relating to the management of
work, one by an individual and a second reflecting the experience of a team. In each case, the
behaviour of the supervisor or manager was interpreted as stepping over the line, that is
moving beyond what management meant in that context to that employee.

A.3.3 Results for perception of autonomy
The following cluster graphs relate to responses to the two way scales known as dyads. A
response was requested on a sliding scale to the question:
‘In this experience…’ with the cursor being moved towards the extremes of either ‘no say or
independence over what they do’ on the one side of the scale with ‘total autonomy’ on the
other side of the scale.
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee experience of being able to be
autonomous in the workplace. A cluster graph of the data returned along with a selection of
responses is shown in Figure 11 below.
For stories indexed towards ‘total autonomy,’ the ability to think openly and be responsive to
change was prized as being essential in meeting core business needs in a rapidly evolving
environment.
For stories towards the end of the scale marked ‘no say or independence in what they do,’
responses appeared to indicate situations where employees chose or were actively asked to
tolerate situations which to them, did not seem to make sense and in the end, did not seem
worthwhile.
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"I would tell them that agency
XX is like any large
organisation there are any
challenges but at the end of
the challenges if all goes ok
you can get a great deal of
satisfaction from getting
through the hurdles in an
innovative and creative way"
Male EL 1 or 2 aged 46-55

N = 97

Every aspect of
work needs to be
managed

"one of my teamleader was a very
hard to deal with person. had
multiple shouts and incidents with
colleagues and kept pushing too
much everyone and kept monitoring
all in an improper way."
Male APS 5or 6

"i was in the position of writing an analysis
report, in order to get it through, I had to
to send it through a whole bunch of
people to get reviewed, i had to edit edit
edit everytime someone came back with
feedback. so i had to change it 20 time."
Female APS 3 or 4 aged <25 yrs < 1 year
at agency XX

Figure 10 Sample stories for index perception of management

"XX employees require a high tolerance for
ambiguity The work that is required can
change rapidly and the multiple stakeholders
always like to provide divergent opinions on
how the work should progress and what shape
it should take. It is a challenge that can be
very rewarding albeit frustrating when
confronted with change. I equate it to the
school yard dynamics of the 70s and 80s. You
will have a rewarding time if you dont take
things personally. Male EL 1 or 2 aged 36 45"

There is a complete
lack of guidance
and direction

"I would talk about how a great deal of my work is done
by walking around. One of the reasons I looked for a job
in the XXX building was to allow me to interact with the
people who get stuff done and the people who make key
decisions; Overall I've found working in government to
be very much about relationships and much of the
"work" to be based around hallway conversations".Male
EL 1 or 2 36-45
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I suppose what I'm trying to
say is that thete are a lot of
meetings with fancy
presentations byt what is trying
to be achieved and how we are
coing to get there is not
thought about. Eveyone rushes
for what purpose

N = 94

"The office work like anyother
government department and
the way it is done in
organisation XX is good and
is changing with the time.
Which is good and constantly
going with the changing
enviornment."

Figure 11 Sample stories for index perception of autonomy

"Moving teams - the work tends to be a bit too
flexible we end up being shuffled around too
frequently. Often it's painless but sometimes
it can be a great hassle with phones not
working for a few days.My manager moved
teams last week and the negative effect was
that I moved virtually across the branch. I lost
access to everything for a day What a
hassle."

No say or
independence in
what they do

"I would warn people who are not
suited by standard office equipment
to speak up about their needs. I
worked for 6 months in a desk that
did not suit me and suffered much
pain, discomfort and incapacity.

"people are sociable in the office, so often
people will communicate with one another
both professionally and socially at each
other's desks. The office infrastructure is
very accessible."

Total autonomy

"I would encourage them to
have an open mind about the
business that organisation XX
undertakes and the ever
changing needs of our
customers toward online
services."

A.3.4 Results for perception of autonomy versus perception of
management
This section compares the results of two related questions relating to a pair of dyads. The
cluster graphs in Figure 12, relate to responses on a sliding scale to two questions regarding
employee perceptions of autonomy and perceptions of how staff are managed.
Participants were asked to respond to the question:
‘In this experience…’ with the cursor being moved towards the extremes of either ‘there is a
complete lack of guidance and direction’ or ‘every aspect of work needs to be managed .’
The second related question was as follows:
‘People in this experience have….’ with the alternatives ‘no say or independence over what
they do’ on the left hand side of the scale with ‘total autonomy’ on the right hand side of the
scale.
In Figure 12, the response for the second question was turned around to allow a direct
comparison between the two scales, as the perception of management and the perception of
autonomy were expected to be related to one another.
The responses presented in Figure 12 indicate that the idea that all tasks needed to be
managed was sometimes seen as positive, that is, as necessary for an effective outcome, and
sometimes negative, for example as getting in the way of allowing sufficient flexibility in
process to allow an effective outcome. On the other end of this scale, there were again
multiple possible interpretations, for example that it is not a lack of guidance that is evident
but that the organisation should be seen instead as having an implicit requirement for
employees to have a high tolerance ‘for ambiguity,’ and that there is in fact a high degree of
flexibility in task performance that is allowed.
For responses relating to perceptions of autonomy, complete autonomy was seen to come at a
personal cost for example a requirement to ‘manage your work.’ The story relating to the need
to accept ambiguity was indexed towards ‘no say or independence in what they do’ as
opposed towards ‘total autonomy.’ This suggests that what was meant by ambiguity was a
combination of both flexibility in how work could be done, as well as a lack of specific
guidance in how work should be done. As a consequence of this, employees may have
difficulty correctly interpreting the extent to which they could take up new options for
performing their work, for example away from the computer in the coffee shop. This could in
turn reduce the effectiveness of interventions in the workplace designed to improve
productivity, safety or health.
The following section uses the cluster function for three way filters known as triads.
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".... it takes time for new comers to understand
the system how things work here and then start
working. but there is no clear guidence or
training to teach the existing working
environment, sometimes new grads are just
dumped with work and they run around to do
the work by missing the big picture get no
proper experience which will help in future."

There is a
complete lack of
guidance &
direction

"...In one of the project we were doing for
some other agency,as a new team member I
did not have any experience and idea about
the whole project. during the whole project i
kep asking and learning on the job and doing
the task. my task was not finished in time. but
all other team members helped me out with
the task. they were happy to help me learn
and do the job.experrience"

Every aspect of
work needs to be
managed
N = 80

"My introduction would be that organisation XX employees require a high
tolerance for ambiguity. The work that is required can change rapidly and the
multiple stakeholders always like to provide divergent opinions on how the work
should progress and what shape it should take. It is a challenge that can be very
rewarding albeit frustrating when confronted with change. I equate it to the
school yard dynamics of the 70s and 80s. You will have a rewarding time if you
dont take things personally."

Total autonomy

No say or
independence in
what they do

N=94
"Flexible working conditions and
parttime work are available at
organisation XX however you will need
to manage your work to ensure you
communicate and deliver outcomes as
well as being flexible to meet the needs
of your team............... Much of this has
been enabled by the various oganisation
XX development agreements, the
diversity of work available in the
organisation. The only down side is the
reluctance to move onto another role or
organistion where you may be expected
to give up these condtions."

"I find that the work is sometimes too process
driven and there is not a lot of thought given to
other ways of achieving outvomes. There is a
requirement for more flexibility in the
workplace."

Figure 12 Results for index perception of management v. perception autonomy
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A.4 Results for triads
Results for the triads perception of location of work, perception of nature of work, perception
of resources for work and perception of change management are presented below. Each of
these triads is first depicted with a selection of the stories captured for different zones of the
capture field. A selection of results for cross analysis with demographic data such as age,
gender and job classification is then shown with general comments made on emergent
patterns seen within the metadata.

A.4.1 Results for perception of location of work
Participants were asked to respond to the question:
‘In this experience, people think about the location where they work as.…’ and move a cursor
within an equilateral triangle towards one of the three apices marked as follows:
‘The place that suits the tasks they do’
‘The place that suits the person doing the work’
‘The place that suits the employer’
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee’s understanding of the location where
work is or could be done.
A selection of stories viewed from the cluster graph of results for this filter are shown in
Figure 13. A number of stories were quite explicit about how the location of work affected a
number of issues including health (too long seated at a computer), the task (noise causing
interruptions to work) and personal circumstances (the potential to be able to work from home
and from other locations).
Figure 14 to Figure 16 show that the nature of responses was different for males and females
and for males and females in different age groups. There were indications that the location of
work may be more likely to suit the task for a female employee, than for male employees,
several of the latter indicating that the location suited either the task or the employer (Figure
16).
There was also evidence to suggest that younger males in the age group 25-45 would view the
location of work as suiting the worker, while the older age group 45-55 saw the location of
work as suiting either the task or the employer ( Figure 16). A wider range of indexing of
responses for location of work was obtained for older females than older males.
One employee saw the location as related to flexibility, which is, always changing to suit their
personal circumstances. The indexing of this story suggested that the while this flexibility was
in theory available, there were some limits to how accessible it was to them at the APS 5/6
job level. Another story saw the location as the new building, “what a lovely work
environment we have at Organisation XX, natural lighting, mountain views, and interesting
décor.” The indexing of the stories posted also provided interesting insights on story context.
One such story linked performance and location of work, implying a link with perception of
management as ‘your performance is still measured by the time you are at your computer.
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The place that suits
the person doing the

"Organisation X provides opportunity to conduct work flexibly using a
variety of technologies. Employees have the option of doing work at
home, at alterenative office locations, interstate or outside regular office
hours. This is assisted by lap tops, the range of locations of offices
networked around australia, our email/sametime network that allows
people to communicate easily remotely, and availability of mobile
phones/blackberries. This allows employees to remain in the organisation
longer or if their personal circumstances change, as work can be moved
to the employee instead of the employee needing to be at the location of
the work."

N = 87

"…..our bodies are not made to sit down and do
work at a computer all day, like for 8 hours. The
only way I would feel I could say something
different is if there was a way we could do
exercise as we worked...Computers are great
but do we really have to sit there typing it all in
and mousing."

Figure 13 Results for index perception of location of work

"....Noise and interruptions cause most stress and we have an
environment geared to noise and interruptions! The more
public areas are just as bad - there is nowhere to go for a
quiet spot (eat lunch, think about a work probelm, discuss a
confidential issue with another person, etc, etc). .......
And to think that this is a newish building that presumably
someone designed!!"
From an EL1 or 2 who
wants 'Much more privacy through better design of working
environment (more screens, offices for all managers, quiet
areas) - no meeting places in walkways and public areas!!"

The place that suits the
employer

"I have seen other staff also successfully work part
time for longer periods (more than a few years).
There is always some comments from some people
regarding your part time work however I have had a
number of part time staff who often deliver more
and better quality outcomes than their full time
counter parts. I often get comments from some
friends that say I don't need to deliver full time
output in my part time hours. By flexible I mean
occassionally working from home to keep up or
comming in on my day off to attend meetings
workshops and training.

The place that suits the
tasks they do

Location of work: males and females

Location of work
The people in this
experience think about the
loaction where they work
as:

The place that suits the
tasks they do

Cluster of responses
around location of work as
suiting employer and tasks
with bias to tasks

A
Males and
females
A

The place that suits the
employer

N = 87

The place that suits the
person doing the tasks

The place that suits the
tasks they do

A strongly worded comment
about the noisiness of the new
workplace (B); note few
responses for work being
located to suit the person ©
from male participants

Males only

E
C

B
The place that suits the
employer

The place that suits the
person doing the tasks

N = 36
The place that suits the
tasks they do

Slightly greater emphasis
on the location of work as
suiting the employee for
females (D) compared to
males (E above)

Females
only

B

D
The place that suits the
employer

The place that suits the
person doing the tasks

N = 48

Figure 14 Results for index location of work plus gender
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Location of work: males
The people in this
experience think about the
loaction where they work
as:

The place that suits the
tasks they do

Responses for males
clustered around location of
work suiting task and
slightly less so suiting
employer (B)

A
Males all
ages
B

The place that suits the
employer

N = 48

The place that suits the
tasks they do

Males aged
25-45

The place that suits the
person doing the tasks

Younger males provided a
greater range of responses
for location of work,
however no responses
given against location of
work suiting the person
d i
h
k (C)

C
The place that suits the
employer

N = 26

The place that suits the
person doing the tasks

The place that suits the
tasks they do

Older males more likely to
view location of work as
suiting employer and task
and less so suiting the
person doing the task

Males aged
46-55

The place that suits the
employer

N = 15

The place that suits the
person doing the tasks

Figure 15 Results for index perception of location of work plus males plus age
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Location of work: females
The people in this
experience think about the
loaction where they work
as:

The place that suits the
tasks they do

Responses for females
were generally similar to
males across age groups
except for the responses
closer to 'locationn suiting
person doing the task.

Females all
ages

The place that suits the
employer

N = 36

The place that suits the
tasks they do

The place that suits the
person doing the tasks

A wide range of responses
was obtained from females in
the age range 25 - 45.

Females
aged 25-45

The place that suits the
employer

N = 18

The place that suits the
person doing the tasks

The place that suits the
tasks they do

A wider range of
responses for location of
work were obtained from
older females than older
males

Females
aged 46-55

The place that suits the
employer

N = 15

The place that suits the
person doing the tasks

Figure 16 Results for index perception of location of work plus females plus age
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A.4.2 Results for perception of the nature of work
Participants were asked to respond to the question:
‘The people in this experience see the work they do as…’ and to move a cursor within an
equilateral triangle towards one of the three apices marked as follows
‘Overwhelming”
‘Repetitive, boring and unsatisfying’
‘Challenging but interesting’
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee’s perception of the nature of their
work.
A selection of stories viewed from the cluster graph of results for this filter are shown in
Figure 17.
The stories selected demonstrate that participants had different perceptions of the words in the
indexes of this filter, for example ‘overwhelming’ was seen as physically, not mentally
overwhelming for one participant. Another revealed that what was thought to be a relatively
minor piece of work, was, in fact, quite valuable.
In Figure 17, clusters of stories around the index ‘challenging but interesting’ are
predominantly associated with positive health outcomes, while negative or strongly negative
health outcomes were scattered between all three filters (Figure 18). There was no apparent
gender effect seen in these clusters for perception of the nature of work.
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N = 85

Challenging but interesting

"One particular experience where I completed a
relatively small piece of work where my manager
thsnked snd congratulated me for doing well. She
went on to tslk sbout how it was infact not a small
piece of work at all and showed me the value"

Figure 17 Results for index perception of nature of work

"I would talk to them about my own experience at Centrelink which
centres mainly around the variety and opportunity I have had to try many
different areas of work and responsibility. I would point out that the
increasing streamlining and automation of tasks is not necessarily a bad
thing as it allows increased opportunity to try newer and more complex
areas of work. There is also more opportunity now for collaborative type
work and projects which mean you get to learn from a number of different
people and their experiences. "

Repetitive, boring and
unsatisfying

" I would warn people who are not suited by standard office
equipment to speak up about their needs. I worked for 6
months in a desk that did not suit me and suffered much pain,
discomfort and incapacity."

Overwhelming

"...much emphasis is given to the
importance of Staff Education and
Development. The reality is that it
exists in name only in my
experience. Of course, it is probably
dependent on other factors such as
age, workgroup, supervisor, budgets
etc. From my experience, I would
say that organisation XX is not a
place to experience career and
knowledge development."

Nature of work

Nature of work: gender all, effect on health
The people in thie
experience see the work
they do as:

Repetitive, boring and
unsatisfying

Without the effect of work
on health being accounted
for, a cluster of stories
appears near the index
'challenging but interesting"

Males and
females + all
health

Overwhelming

N = 85

Challenging but interesting

Repetitive, boring and
unsatisfying

Gender all +
neutral,
positive or
very positive
health

Overwhelming

Where the effect of work on
health being neutral, stories
still reflect work as
challenging but interesting

Challenging but interesting

N =65
Repetitive, boring and
unsatisfying

Where effects of work on
health are negative or
strongly negative, work
may be perceived as
overwhelming or
repetitive / unsatisfying

Gender all +
negative
health

Overwhelming

Challenging but interesting

N = 15

Figure 18 Results for index perception of nature of work plus gender plus health outcome
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A.4.3 Results perception of resources for work
Participants were asked to respond to the question:
‘The people in this experience …’ and to move a cursor within an equilateral triangle towards
one of the three apices marked as follows
‘Don’t see their employer as deciding to meet all their needs for training, equipment and
resources’
‘Have the training, resources and equipment needed to be fully effective in their own work’
‘Feel that external demands on them are greater than either they or the employer can ever
meet.
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee’s perception of the suitability of
resources required to do their work. A selection of stories viewed from the cluster graph of
results for this filter are shown in Figure 19.
Responses were often referring to the nature and suitability of technological resources. A
small cluster of stories with a positive intention but which did not mention resources was
located near the filter ‘resources rich’. These stories were about factors relating to the culture
and evolution of the organisation such as acknowledgement of effort and positive direction of
change. This shows how stories may provide subtle indicators of other issues within the
organisation.
A small cluster of stories from APS 5-6 employees appeared around the filter ‘felt that
external demands are greater than can be met’ (Figure 20). This suggests that if a larger
survey sample was gained, job classification may be considered as a way to investigate the
perception of resources by employees.
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N = 85

Feel that external demands on them
are greater tjhan either they or the
employer can ever meet

Figure 19 Results for perception of resources for work: examples of stories

"There appears to be a disconnect between the development of tools that
need to be used by staff (IT related tools) and the effectiveness of those
tools whenactually used.Despite rhetoric around 'user centred design'
invariably new tools do not work as well as they should."

Have the training, resources and
equipment needed to be fully
effective in their own work

"To me, the general layout of the office (workstations, offices,
so-called "break out" areas are critical. Noise and
interruptions cause most stress and we have an environment
geared to noise and interruptions! "

Don't see their employer as deciding to
meet all their needs for training,
equipment and resources

"Office work within organisation XX
predominently utilises traditional equipment
and viewing techniques, such as monitor,
keyboard and mouse. However there are
other options for employees with special
requirements, including Dragon Naturally
Speaking voice activated software, which
allows the user to minimise or in some cases
eliminate keyboard and mouse use entirely."

"I would relate the positive effects of technology on office
work, my experience is a positive one as I enjoy coming
to work and utilising the tools we are given. I am provided
with most upto date tools and information. I worked in
clerical work when paper was filed individually. If I do not
have the experience with the tools given then I mostly am
given the opportunity to learn the use of the tools. I would
like to envision more being able to work externally/from
home in the future. The people I have worked with all
bring different assests to the team and are valuable in
their own way. Overall I enjoy the way organisation XX is
working and look forward to being part of the work
evolution, which I believe will change as we progress to
suit peoples requirements."

Resources for work

Resources for work
People in this experience:

Have the training, resources and
equipment needed to be fully
effective in their own work

A
Resources for
work + all work
classifications

B

Don't see their employer as deciding to
meet all their needs for training,
equipment and resources

N = 86

Feel that external demands on them
are greater tjhan either they or the
employer can ever meet

Have the training, resources and
equipment needed to be fully
effective in their own work

C
Resources
for work +
APS 3 - 4

Don't see their employer as deciding to
meet all their needs for training,
equipment and resources

Stories at A refer to work
flexibility, work culture,
acknowldgement of work
and not specifically about
physical resources; stories
at B refer to the positive
ways in which office work
is changing

N=

Small cluster present at C
appears to indicate positive
perception of resources,
stories again relate to being
made to feel welcome and
appreciated.

Feel that external demands on them
are greater tjhan either they or the
employer can ever meet

Have the training, resources and
equipment needed to be fully
effective in their own work

Increasing seniority may be
related to different
understanding of practical
limitations of operating
environment

Resources
for work +
APS 5 - 6

Don't see their employer as deciding to
meet all their needs for training,
equipment and resources

Feel that external demands on them
are greater tjhan either they or the
employer can ever meet

N=

Figure 20 Results for perceptions of resources for work: comparison of job classification
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A.4.4 Results perception of change management
Participants were asked to respond to the question:
‘The people in this experience …’ and to move a cursor within an equilateral triangle towards
one of the three apices marked as follows:
‘Not involved in decisions and don’t understand why change is happening’
‘Actively involved in decisions that affect how they work’
‘Not involved in decisions but changes have been explained’
Participants had the option of ticking a box denoting ‘this element does not apply.’
This question sought responses relating to the employee’s perception of their involvement in
how change that would affect their work was managed. A selection of stories viewed from
the cluster graph of results for this filter is shown in Figure 21.
The predominant type of story presented (area A) was one of a positive nature. Specific
stories presented below describe employee involvement in change. These appear to relate to
both collaboration and consultation processes. There appears to be a smaller cluster (area B)
where opinion was more diverse about the way change had been managed, however only one
comment represented a relatively strong negative opinion.
The relationship between the effect of work on health and perception of change management
was tested by looking at changes in the clusters occurring with neutral, and positive and
strongly positive health effects compared to negative and strongly negative health effects
(Figure 22). While there did not appear to be any significant pattern in how these stories were
indexed for change, the stories in area C were broadly similar and negative in nature
compared to the stories occurring around area A.
Each of the sets of results given for filters in the dyads and triads above has been limited to
comparisons between indexing for individual filters with some more detailed analysis using
the question responses from demographics. The option of combining indices from filters and
answers from questions has only been explored to a minor extent in the interests of brevity but
also due to the number of stories collected limiting the value in viewing smaller and smaller
subsets of the data. The contrasting of results for the perception of management with
perception of autonomy indicated the potential for useful comparisons to be made between
combinations of filters between related dyads. The following section demonstrates these
comparisons before introducing the potential for more complex queries using multiple filters
from different diads and triads (section A.5) and questions using in a three dimensional
format – landscapes (section A.6).
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N = 95

A

Actively involved in decisions
that affect how they work

"...difficulties and frustrations of going through changes
within the workplace. Generally they are poorly planned
and either happen too slowly to be of any use, or too
quickly with little to no management. As Organisation XX
seems to be going through restructure after restructure it
becomes harder and harder to enjoy coming to work"

Not involved in decision but
changes have been explained

B

"the way it manages organisational change
is pretty bad....whim(sical)...the reasons for
one restructure are (then) ignored for
subsequent restructures ......none of the
issues raised by staff being acted on or
responded to in a positive way.....it takes
time for a change in structure to bed down
and for people to know how to operate in
the structure..."

"There is so much more involvement on different
government initiatives. Organisation XX is changing
rapidly on a day to day basis and is managing the change
environment very well."

"I would tell people how the staff at Organisation XX do
have a substantial iput into what happens and are able to
voice their opinion as well as being given a lot more
information than they would in private enterprise."

Figure 21 Results for perception of change management related to work: sample stories

"I would discuss the way meetings are conducted and the matrix
management styleused. Organisation XX is a positive place where all
input is considered and the strengths and experience of others is
valued. As a new graduate I worked alongside and in collaboration with
the general manager. In business meetings and in day to day worklife
the ideas of an APS 5 are valued and considered alongside ideas
shared by an EL2"

Not involved in decisions and don't
understand why change is
h
i

"There is also more opportunity
now for collaborative type work
and projects which mean you
get to learn from a number of
different people and their
experiences."

"I would talk about how much
negotiation and interaction I have
with colleagues to do office work
and how pleasant or otherwise was
the experience"

Perception of change management related to work

Perception of change management related to work
People in this experience
are:

Actively involved in decisions
that affect how they work

A cluster of stories at area
A relate to a perception of
an active involvement in
decision affecting how work

A
Change
management
+ all healtth

N = 95

Not involved in decisions and don't
understand why change is
h
i

Actively involved in decisions
that affect how they work

B
Change
management+
neutral,
positive or
very positive
health

Not involved in decision but
changes have been explained

Active involvement in
decisions affecting work at
area B may be associated
with positive health

Not involved in decision but
Not involved in decisions and don't
N = 65
changes
have been explained
understand why change is
h
i
Indexing suggests stories
Actively involved in decisions
associated with negative
that affect how they work

health effects have a
broadly similar distribution
to those with positive
effects; stories in area C
were all indicating opinions
that change could be
managed more effectively

Change
management
+ negative or
very negative
health

C

Not involved in decisions and don't
understand why change is
h
i

Not involved in decision but
changes have been explained

N = 17

Figure 22 Results for perception of change management: health state
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A.5 Results for combinations of two and three way filters
This section shows how the results for any of the filters can be compared to establish
relationships between them. Scattergrams comparing indices on the filters relating to
perception of the nature of work (Figure 23), experience of technology (Figure 24), location
of work (Figure 25) and perception of change management (Figure 26) were made with the
two filters on perception of management and perception of autonomy.
The results for perception of the nature of work against perception of management and
perception of autonomy (Figure 23) show a positive correlation between the more negatively
geared filters ‘work they do is repetitive…’ and ‘work they do work as overwhelming’ with a
low management involvement ‘lack of guidance and direction’ and low autonomy ‘no say or
independence.’
There was no such correlation between these negative indices for the perception of the nature
work and the indices ‘every aspect of work needs to be managed’ or ‘total autonomy.’
The results for perception of the nature of work against perception of management and
perception of autonomy (Figure 23) show a positive correlation between the more positively
geared index ‘work they do as challenging but interesting’ and the filters ‘every aspect of
work needs to be managed’ or ‘total autonomy.’ The strongest correlation appeared to be for
the comparison between ‘challenging but interesting’ and ‘total autonomy.’
The results for experience of technology against perception of management and perception of
autonomy (Figure 24) show a positive correlation between the more negatively geared indices
‘creating more problems than it’s worth’ with a low management involvement ‘lack of
guidance and direction’ and low autonomy as indicated by the filter ‘no say or independence.’
The results for experience with technology against perception of management and perception
of autonomy (Figure 24) show a positive correlation between the more positively geared filter
‘something they wouldn’t work without’ and the filters ‘every aspect of work needs to be
managed’ or ‘total autonomy.’
The results for location of work against perception of management and perception of
autonomy (Figure 25) show a positive correlation between the filters ‘suits the tasks they do’
with a high management involvement in the filter ‘every aspect of work needs to be managed’
and filter ‘total autonomy.’ The strongest correlation appeared to be for the comparison
between ‘suits the tasks they do’ and ‘total autonomy.’
The results for perception of change management against perception of management and
perception of autonomy (Figure 26) show a positive correlation between the filter ‘not
involved in decisions and changes explained’ with the filter ‘no say or independence’ and to
a lesser extent, the filter ‘complete lack of guidance and direction.’ A positive correlation was
also found between ‘involved in decisions affecting how they work’ and ‘total autonomy.’
The correlation between ‘person doing the work’ and ‘lack of guidance and direction’ is
interesting in that it suggests work that can be done in an environment selected by the worker
may have additional requirements for guidance and even support when compared to tasks
done in a task or employer driven environment. Examination of the stories did not show any
specific themes, however one comment that “there are also many support mechanisms for
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people with caring responsibilities which makes it easy to maintain a work /life balance”
indicates that further data collection may provide more insight in this area.
A detailed analysis seeking comparisons of individual stories illustrating the correlations
above has not been feasible due to the requirement to place some limitations on data analysis
for the purposes of this case study. For some of the more sophisticated three dimensional
displays of data, the use of filters termed stability or instability indicators is required for the z
axis. The results for the scattergrams in this section indicate that perception of management
and perception of autonomy may be used as stability or instability indicators as has been done
below in section A.8 below.
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Figure 23 Results for scattergrams

489

Figure 24 Results for scattergrams
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Figure 25 Results for scattergrams
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Figure 26 Results for scattergrams

A.6 Sample of composite queries using three dimensional
landscape displays
The results displayed above have demonstrated how simple interpretations can be made by
moving between graphical representations of different combinations of filters and questions.
These representations have so far been limited to two dimensions, however with a larger data
set, three dimensional representation becomes a useful addition to the process of displaying
the data for interpretation. Only two examples will be provided here as the small number of
stories collected limits meaningful presentation of the data in this way. Both these examples
use filters from the experience of technology and perception of resources indices.
Three dimensional graphs provide an interesting representation of survey data, however the
value of the graph is very much determined by the selection of the data for the axes. When
depicting data in three dimensions, a common approach is to use an indicator of stability or
instability for the vertical or z axis. The results above show that one possible indicator is the
perception of autonomy; a second may be the perception of management. Other filters
considered for their use as the z axis was the filter from the index ‘perception of nature of
work’ as ‘challenging but interesting.’
The filters chosen to display how three dimensional representation might be used are ones
which clearly relate to emerging issues in ergonomics in an office environment – employee
relationship with technology, autonomy and resources for work. Using landscape
representation in SenseMaker Explorer, a three dimensional graph was constructed using the
following filters:
X axis: ‘view technology as something they couldn’t work without and wouldn’t want to’
Y axis: Resources for work ‘have the training, resources and equipment needed to be fully
effective in their own work’
Z axis: ‘total autonomy’
Two graphs have been depicted, one showing only stories indexed as ‘work having a positive
effect on health’ in Figure 27 Graph A and stories indexed as having any effect on health are
shown in Figure 27 Graph B.
With three dimensional views, interesting segments of the landscape may be displayed in
areas not fully visible from a front on view. The perspective of the graph may need to be
altered – for example by rotation or by gaining an elevated view - to illustrate the topology
more effectively. In this instance, the axes have been selected to show the topography without
having to rotate the graph through 90° in the x-y plane.
These graphs provide some clues as to how the complex relationship between an employee’s
view of technology, their perception resources for work and their perceptions of autonomy
might be investigated further. Earlier analysis at the level of a single dyad or comparison of
filters for dyad and triad combinations may not pick up more subtle relationships between
narrative data. Using the landscape view allows clusters of stories to be examined to look for
common characteristics which can then be analysed further. Another option is to create an
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intervention targeted to those stories and then to see how the subsequent metadata and stories
are changed for that particular query.
In Figure 27, stories on the left hand side of the landscape, where technology is tending to be
viewed as ‘creating more problems than it solves’ yet autonomy is high can be viewed to
determine elements of the story teller’s experience that offer options for intervention. Another
option might be to look at the stories appearing in the far right hand side of the landscape
where stories are more positive to determine elements of these stories which were suitable for
intervention. With an effective intervention, the terrain would be expected to become more
mountainous in the far right hand section of the landscape, and the ridge on the left hand side
would be expected to become lower and shift towards the left. This view could be used to
assess the effects of health of employees as new technologies are implemented in the
workplace. This landscape view also suggests that if the perceived autonomy of workers is
disturbed or if there is a change to the perception that all needed resources for work are
available, changes may be seen in employee perception of technology and potentially also in
the effect of work on employee health.
It is important to note here that such a three dimensional representation does not show a
causal relationship between the different filters. By examining the narrative, a sense of the
causal relationships can be achieved. The landscape graph is powerful because it can assist in
better targeting interventions where relationships are complex and allowing the results to be
analysed in a structured way.
Further examples will not be provided - the intent here has been to demonstrate how a
landscape output from the use of a narrative approach to sensemaking using custom software
may apply to exploring emerging issues in ergonomics. The final section in this paper will
describe briefly some of the free text suggestions made by participants in the survey.

A.7 Results for free text questions
Participants were asked to respond in free text format to a series of questions regarding some
of their specific conditions of work. These questions related to participant’s opinion on how
they might change the physical design of the workplace and its equipment, the time of work
and how they meet and work with other people. A summary list of their responses is provided
in Table 2. Responses indicating no changes were required have been omitted.
Responses were quite varied for each of the three questions. In response to the question
regarding the physical features of the workplace, participants asked for additional or different
fixtures and fittings (for example standing workstations and different chairs), new or modified
building features (more meeting rooms, air conditioning), improved access to technology (a
second display screen, laptops or touch screens), new areas (separate offices), improved
acoustics and greater space allocation to employees.
In response to the question regarding changes to the times of work, requests were for all
varieties of part-time work, different work schedules and reconsideration of conditions of
service relating to where and when work was done. Two responses requested a different way
of evaluating work, not on time taken for completion but on achievement of a task so that
work was seen as output not process driven enabling a shorter time at work.
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B

Graph A shows results when positive health effects are shown, Graph B shows all health effects

Figure 27 Landscape view technology invaluable V resource rich V total autonomy

A

Summary of responses for free text questions
Responses for changes to physical environment
Fittings and fixtures
plants, BYO exercise equipment
Loose furniture
sit-stand desks, 'better' chairs, furniture that fits
Workplace layout
more space allocated per workstation
Building features
stairs, more meeting spaces in non-public areas, better air conditioning,
more modern / high tech / fun design of environment
Space allocation
bigger work area, increased storage
Technology
video conferencing in all meeting rooms, second screen at desk,
touchscreen, access to laptop, allow for different approaches to work
tasks
Consumables
less paper
New areas
gyms / exercise areas, more private offices for senior staff
External env.
more parking
Acoustic env.
quieter
Work unit design
power to personalise space
Responses for changes to times of work
Work status
more part time work
Hours of work
shifts (potentially 24 hours), late start / finish, early start / finish, split shift
with early start then time off then late finish, longer days with more days
off eg 9 hour fortnight,
How productivity is assessed output measure instead of process measure - leave when work is done
Access to workplace
Location of work
Conditions of service

24 hour access
home working
be able to take off the time that is already owed

Responses for changes to ways of meeting and working with other people
Location of meeting
more in meeting rooms, outdoors and out of office building, more private
Technology supporting
meeting
Physical vs virtual meetings
Location of work team
Tone of meetings
Timing and planning of
collaboration or meetings
Outcome of meetings

greater use of teleconferencing and video conferencing, less use of
sametime, less use of telephone,
more face to face meetings, fewer face to face meetings
greater centralisation of work teams, less outposting, more travel, less
travel,
more informal, less focus on hierarchy, network new staff
early interagency collboration over joint projects
prioritise work delegated, provide clear boundaries of responsibilities,
consider outcome prior to meeting

Table 2 Summary of results for free text questions
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In response to the question regarding changes to ways of meeting and working with people,
requests were for more options for locations to meet, greater privacy, more options for virtual
meetings and at the same time a greater emphasis on face to face meetings. There was also a
suggestion that a greater number of inter-agency meetings were required to allow complex
policy and interventions to be developed more collaboratively. This would also have
implications for the location of meetings, technological support for meetings and times of
work.
While only a few of these responses appear novel, if these were implemented they would have
the potential to alter the work environment significantly. Examples would include shift-work,
working and conducting meetings at home, greater use of laptops in non-secure environments,
the implementation of touch screen technology in the work unit and output as the metric for
work productivity. Combinations of these changes would have the potential to have an even
greater effect on the nature of office work in this public sector organisation. These changes
would of course occur within the context of the larger organisation and so outcomes would be
in turn affected by other drivers affecting the nature of office work, such as those discussed
earlier in this paper. Having presented a series of examples on the results of this study using
naturalistic sensemaking and the software SenseMaker, the following section summarises the
results for this case study as presented above.

A.8 Summary and conclusion
This case study has applied naturalistic sensemaking and the software SenseMaker to support
an exploration of emerging issues in ergonomics in the context of a public sector agency.
Ninety nine responses were received from employees participating in the survey. The results
were presented for analysis and interpretation using SenseMaker Explorer software. While
only a limited number of the available options for analysis and interpretation were tested,
positive correlations were found between a number of filters including those for the
perception of the nature of work, relationship with technology, the perception of management,
the perception of autonomy and the perception of change management. Subtle differences in
interpretations were aided by the use of answers to demographic and context questions. These
included effects relating to the age, effect of work on health, gender and job classification of
the employees participating.
The fact that both positive and negative experiences were submitted is consistent with the
request in the guiding question given to participants at the beginning of the survey document.
Where included, negative sentiment has been used to highlight the variety of responses and
intended to support positive action for change. A full analysis of the demographic and content
questions has not been provided here, however the common intent in providing responses was
to inform, praise or explain, and the common expectation was that the story would have a
positive effect on the audience.
A point of interest is that the narrative data highlights not only the variety of opinion within
the survey group, but also areas where there are extremes of opinion which are difficult to
reconcile in the course of interpreting the data. One insight gained, arising specifically from
one of the stories provided, was that employees need to have a high tolerance for ambiguity to
work successfully within the organisation. For some employees, this ambiguity was seen in a
positive light as flexibility, greater autonomy and a sign of a vibrant and positive work
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culture. For others, this ambiguity was interpreted as a lack of guidance, having little active
involvement in decisions and having to tolerate excessive change. Ambiguity also appeared to
be a factor in the expression of a negative attitude toward the nature of the work. This insight
alone provides a powerful mechanism for interventions in the workplace which could provide
lasting benefit to the organisation and its employees.
The potential for some of the options for displaying and analysing data was noted in this
paper. The full range of options was not tested due to limitations in the size of data set itself
and the fact that a full analysis was not required for the purposes of this paper. The example
of the cluster and landscape representations of data provides clear evidence of the potential
value of this approach for gaining insights into emergent, complex issues related to work in a
large public sector organisation.
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For more information about this project, please contact

All contributions are anonymous, however we would like your consent to use your contribution – without attributing it to you. This
may be as part of a workshop, further research or improvement activity.

Corporate life, the way office and administrative work is done, is changing constantly and it’s important for people to be able to
do this work effectively and safely. This research looks at the factors shaping the changes in office work so that we can make
better decisions about where, when and how office work is done. By finding out about your experiences, human factors experts
can help people explore what is coming next so they can choose safer, more productive ways of doing office work.

Welcome to the Centrelink research project The future of office work

]

For questions about Centrelink sponsorship of the research- Megan Evans – megan.evans@centrelink.gov.au

For questions about the research – Wendy Elford info@ergodesign.com.au

For more information about this project, please contact:

I agree to these terms [

All contributions are anonymous, however we would like your consent to use your contribution – without attributing it to you. This may be as
part of a workshop, further research or improvement activity.
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Tick the box questions – like those you will be familiar with from other surveys
Indexes which are constructed differently as either a line or a triangle

You can choose to answer these questions for one, two or three experiences depending on the amount of time you have. Experiences might be
positive or negative. We estimate that it should take between 5 – 7 minutes to complete for each experience, depending upon how much
you would like to write.




The questions are of two kinds:

Section 1 – asks you to relate an experience you or someone you know may have had in response to a question . You will then be asked a
series of questions about that experience. These questions give a better understanding about what was on your mind when you related your
experience. This approach lessens the guesswork about what you meant.

There are two sections:

This survey is not like a traditional survey. It uses new and innovative approaches to research, developed by Cognitive Edge Pty Ltd
(http://www.cognitive-edge.com). Some of the survey questions might seem broad or contradictory. This is deliberate!

Before you start

Lets Start!

Unfortunately you cannot save your work and come back to it. If you have limited time, please complete section 1 and 2 for one experience and
log off. You can log on as many times as you want, but will be starting afresh each time.

Section 2 – asks some questions about you and some more general background information. This should not take more than 2 minutes to
complete.
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The name I would give
this experience

Write the experience here:

You are at a BBQ talking with a group of people about the way office work is done and how it is changing. What experience would you talk about if you
wanted the people at the BBQ to join or to stay at Centrelink? Alternatively, what experience would you talk about if you did not want them to join you or to
stay at Centrelink?

Section 1 – Your experiences of office work
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______________________________

__________________________

Strongly positive

Positive

Neutral

Negative

Strongly negative

1. The feeling or emotion is:

Explain

Reminisce

Praise

Defend

Criticise

Influence

Inform

Complain

2. I chose this experience
in order to:

Not Applicable

Hasn’t happened yet but I think it will

Happens regularly

Happens sometimes

Happens rarely

Only happened once

3. The event or idea expressed in the experience

Are any of these elements part of the experience you related? Answer each of the questions below, choosing only one answer for each question

______________________________

Three Keywords or phrases that say what this experience is about are:
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Second hand ( the sort of things people I know say or do)

Personal ( it could be me speaking)

4. My Relationship to this experience is:

Heard it around the place

Observer ( I know people like this)
. Thinking about the story:
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Feel inspired to work here

Consider working here

Have no response one way or the other

Have a slightly negative response

Decide never to work here

5. If someone thinking about working in Centrelink read this
experience, they would be most likely to:

Something they couldn’t
work without and wouldn’t
want to

This element does
not apply.

The place that suits the
person doing the work

The place that suits
the employer

This element does not apply

This element does not apply

Challenging but
interesting

Repetitive, boring & unsatisfying

3. The people in this experience see the work they do as

Overwhelming

In this
people
think
about
2. In this experience people think2.about
theexperience
location where
they
work
as the location
where they work as

Are any of these elements part of the experience you related? Instead of a scale, you will see a triangle below for some questions. Make a dot in the
place within or on the borders of the triangle that best indicates how the experience relates to each question.

Creating more problems
than it solves – not worth
the effort

1. The people in this experience view technology as

Please mark on the scale where applicable with an  OR put an  in the ‘Does not apply’ box

If the experience you are telling about does not have this element, you should mark ‘Does not apply’

Are any of these elements part of the experience you related? You will see that there is a negative at both ends – this is deliberate. Marking
in the middle of the scale indicates that the experience does relate to the issue but neither of these negative aspects was present.

The place that suits the
tasks they do
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5. People in this experience have

4. In this experience

Feel that external
demands on them are
greater than either they or
the employer can ever
meet

fully effective in their own work

Have the training, resources
and equipment needed to be

This element does
not apply

6 People in this experience
6. People in this experience

No say or independence over
what they do

There is a complete lack of
guidance & direction

Don’t see their employer as
deciding to meet all their
needs for training,
equipment and resources
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Not involved in decisions
but changes have been
explained

This element does
not apply

This element does not apply

Actively involved in decisions
that affect how they work

Not involved in decisions
and don’t understand why
change is happening

This element does
not apply

This element does not apply
not apply

7. People in this experience

Total autonomy

Every aspect of work needs
to be managed
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Remuneration

Quality relationships with management

Opportunity for professional growth

Job Security

What would be the LEAST important driver in determining my decision to join / stay at Centrelink:

Remuneration

Quality relationships with management

Opportunity for professional growth

Job Security

What would be the MOST important driver in determining my decision to join / stay at Centrelink:

Please complete these details by marking the appropriate box in the list below

General Data

If you would like to relate another experience, please complete another set of sheets 3‐7 , otherwise
continue to complete some information about you.
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If you had control over the way you met and worked with other people – what would be different?

If you had control over the times you worked – what would be different?

If you had control over the physical design of your workplace and its equipment – what would be different?

Very negative

Negative

Neutral

Positive

Very positive

What impact does the workplace have on your health & well being:
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Participation Solutions

Business Integrity

Call (Call Centre and Call Support)

Customer Service Support Centre (Processing centre)

CSC (Customer Service Centre)

ASO (Area Support Office)

NSO (National Support Office)

I currently work in

Full time

Part time

My work status is (optional)
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Over 55

46 – 55

36 – 45

25 – 35

Under 25

Over 20 years

15‐20 years

10 – 15 years

5 – 10 years

1 – 5 years

Under 1 year

I have been in the Australian Public Service for

My age is
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Appendix J
Supporting documents relating to framework
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Dialogue based ‐ ie narrative
based
Development of HFE discipline
and awareness of challenges
for HFE practice in ergonomics
of office work

Identifcation of issues from
experts in format of mind map;
pattern entrainment, creation
of new knowledge, subjective
interpretation and good
provenance of concepts;
feasible to re‐interpret;
difficult to repeat

Narrative and pattern based
(model)
Awareness of challenges for
practice in office ergonomics in
context of Commonwealth
department

Methods of integration

Outcomes ‐ product and Issues paper with commentary
process of integration
on implications; broad scope
with evident pattern
entrainment and limited
provenance of concepts; costly
to re‐interpret or repeat

Context for integration

Researcher and interviewee

Entities doing integration Researcher

Researcher and focus group
participants
Dialogue based ‐ ie narrative
based
Personal understanding of
scenarios for future of office
work; Implications for
governance of the nature and
impact of emerging
ergonomics issues in office
work in govt. department
Four scenarios; experience of
workshop for participants,
summary paper; qualitative
process with good theoretical
grounding, provenance of
concepts, costly to re‐
interpret; not repeatable

Initial interpretation of issues
based on patterns and stories;
qualitative and quantitive with
good provenance of concepts;
amenable to re‐interpretation;
easy to repeat and continue

Narrative and pattern based
(model)
Implications for governance of
the nature and impact of
emerging ergonomics issues in
office work in context of
Commonwealth department

Researcher

Comparison of case studies on basis of characteristics for integration questions provided by McDonald et al. (2009, p.10)
Environmental Scanning
Expert Interviews
Scenarios
Sensemaker
To explore meaning in data
Aims integration and
To summarise literature for
To explore and summarise
To establish and summarise
intended audience
agency HFE community and
expert opinion for readers of opinion of agency employees collected in pilot to test
method and summarise results
readers of thesis
thesis
for agency and readers of
for agency, thesis
thesis
Entities and events to be General text and images;
Transcripts of interviews
Transcripts of scenario
Stories and narrative with links
integrated
SME's and centres of
workshop process
to related patterns generated
excellence; relevant events
by Sensemaker

Phase 1 tactics:
Application

Event
Entities
Waypoint

Phase 2 tactics:
Application

Event
Entities
Waypoint
Phase 3 tactics:

Summary Process: Literature Search and Environmental Scanning
Perspective, Momentum, Narrative, Patterns, Meaning
Review research question; use simple perspective tool from future studies such
as PINCHASTEM; scan literature, use of perspective tool to broaden scan; list of
relevant domains, disciplines, topics; internet search for centres of excellence;
locate events; locate stakeholders; locate subject matter experts; design
literature search process with Library of Congress terms; identification of tags
and keywords; learning to use search databases; skills in data management;
skills in referencing software; acquire funding for acquisition of journal articles
and books; acquire skills in scanning and speed reading; gain support for use of
technology in backup, software, use of scanning equipment, design of and
access to filing and storage; set up watch functions on specific internet sites
and entities eg blogs such as RSS feeds and searches
Meetings with stakeholders; library site visits; meetings with research staff at
library
Researcher; experts in support areas of information management and
information technology; content matter experts
Proposal including refined research question, scope of search, specified
required sources, data management; options for desirable sources; options for
interpretation, distribution and publication
Perspective, Narrative, Momentum, Patterns, Meaning
Online research using search engines; scan research materials; build
hierarchical database; enter reference data; photocopy and scan articles and
books; store hard copy; update and maintain filing system for hard copy; build
list of search terms and strategies; review sources; maintain contact with
subject matter experts in key areas; online communication to seek material
identified; develop awareness of grey literature
Onsite visit to libraries; attend industry events; liaison with subject matter
experts
As per phase 1 plus , papers; books; magazines; newspapers; blogs; online
discussion forums; web pages; television and radio programmes
Library of resource materials on subject area; schema of search terms, sources
and general logistics
Perspective, Momentum, Narrative, Patterns, Meaning
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Application

Review of broad subjects within text captured; mind mapping of themes in
research material; revisit literature to find earlier or related sources; redo
searches with refined terms; review strategy for search; obtain open area for
working with print resources and leaving them insitue; obtain access to full
version Adobe Acrobat for markup; obtain IT support for desktop indexing that
supports searching in pdf format; computer with multiple LCD displays; search
within reference sources; use of voice activated software to increase rate of
work through relevant material for quotations and to note thoughts; use of
ladder of abstraction to review search terms and to allow new patterns to
form; discuss with subject matter experts as appropriate; access mind mapping
software

Event
Entities

Site visits from IT support, to research librarian, to subject matter expert
Mind maps of themes with links to sources; multiple LCD screens, computer; A3
printer; references; mind mapping software
List of key issues as feasible, mind map summaries

Waypoint
Phase 4 tactics:
Application

Perspective, Narrative, Patterns, Meaning, Momentum
Default to active use of established patterns eg framework or model from
existing literature and modify, use or create proposal for new one; use
journalism tags such as who, where, when, why, what to provide generic
framework for reporting; do gap analysis using perspective tool to ensure
coverage of topic; provide justification of approach in context of limitations

Event

Site visits from IT support, to research librarian, to subject matter expert

Entities

Mind maps of themes with links to sources; multiple LCD screens, computer; A3
printer; references; mind mapping software
Acknowledgement of limitations of process including bias and bounded
resources; draw conclusions within available evidence

Waypoint
Phase 5 tactics:
Application

Event
Entities
Waypoint

Perspective, Narrative, Patterns, Meaning, Momentum
Review of process, integration of mind maps; select quotations, approval for
use in publication; generate or improve graphics; writing of paper;
development of presentation
Presentation, publication; meetings with stakeholders
Papers, media presentations, keynote, stakeholders; evidence of closure of
stakeholder requirements
New perspective on researcher role, scope of ongoing work, limitations of
process, new perspective on involved stakeholders, insight into alternative
approaches; personal experience of researcher
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SWOT for ENVIRONMENTAL SCANNING
Weaknesses
Strengths
Ability to track the work of a specific author or Library of Congress terms may be not be
effective in representing new concepts; the
centre of excellence over time; level of
authority of sources established through peer extraordinary number of hits possible with
review process; provenance of ideas traceable one key word or combination of keywords
may be impossible to refine to identify
through references; ability to choose a
seminal work or articles written by
specific body of knowledge relating to a
authoritative sources; a huge combination of
particular architecture and to examine in
keywords and phrases may preclude effective
depth published work from that discipline;
cross referencing of all ideas; simple searches
ability to determine through conference
may not assist in identifying important
papers what themes are relevant to a
sources relevant to overarching concepts, for
discipline or to discover issues relevant to
multiple disciplines and stakeholders; ability example knowledge management, that
provide necessary context but do not relate
to be able to trace and contact a specific
author due to academic affiliations or contact specifically to search terms in use; as the
with publisher; use of powerful search engines number of key terms grows, previously
relevant search strategies will need to be
searching multiple databases at once;
repeated with the new terms taken into
automated search and advisory options on
some search engines allow ongoing updates account; not all sources are available
electronically, the form for maximum
of new articles meeting set search criteria;
simplicity in storage and retrieval, access to
articles cheaper and simpler if the author has
an access to funds and support of academic
institution and specialist librarian; ability to
determine value of article may be limited
before full text is available resulting in
additional, unnecessary cost; limited access to
f l
h
f
d
Threats
Opportunities
Use of freely published versions of work of
academics on related business, professional or
academic web sites; ability to personally
contact authors to obtain copies of relevant
articles; use of text analytics tools which
incorporate semantic analysis to identify most
appropriate articles in larger pool of articles
obtained in initial searches; greater number of
publicly accessible libraries allow non‐
academics to source relevant material;
sponsorship of employers and professional
and industry groups to give access to search
engines; mentoring or professional
relationship between academics and
practicing professionals to do searches and
obtain articles through secondary channels

Text analytics and the semantic web bypasses
formal searches to obtain imperfect copies of
articles from informal sources; loss of prestige
of academic sector resulting in under
representation of a discipline or domain and
therefore loss of access of practicing
professionals to body of knowledge; loss of
funding to academic sector reducing the
number of subscriptions to quality search
engines and journals;
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Phase 1 tactics:
Application

Event
Entities
Waypoint

Summary Process: Expert interviews
Perspective, Momentum, Narrative, Patterns, Meaning
Scan literature, list relevant domains, disciplines, topics; internet search for
centres of excellence, locate events, design interview; plan for ethics and
stakeholder requirements; gain skills in recording technology / data
management, acquire funding, plan for transcription, review researcher role in
interview, pilot of interview process
Meetings with stakeholders
Digital recorder and peripherals, forms to manage process, approvals,
schedule, computer
Accepted proposal

Phase 2 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Conduct interviews, allow for chance meeting to extend to interview, create
opportunity to explore new insights, allow for remote interview, manage data,
receive feedback on interview process, transcribe and edit transcripts

Event
Entities

Interviews
As per phase 1 plus stakeholder organisations, interviewees, recordings,
transcripts, backups, transcribers
Transcripts and audio recordings of narratives

Waypoint
Phase 3 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Review of transcripts and recordings, mind map to interpret and analyse, gap
analysis and review of proposal; access mind mapping software

Event
Entities
Waypoint

Contact with interviewees to check content
Mind maps of interviews; multiple LCD screens, computer; A3 printer
List of key issues as feasible, mind map summaries, reviewed proposal

Phase 4 tactics:
Application
Event
Entities
Waypoint

Perspective, Momentum, Narrative, Patterns Meaning
As per phases 2 and 3; refocus on narrative
As per phases 2 and 3; refocus on narrative
As per phases 2 and 3; refocus on narrative
As per phase 2 plus final list and mind maps of issues

Phase 5 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Review of process, integration of mind maps and lists, reference to transcripts
and recordings, select quotations, approval for release of information, improve
graphics; writing of paper; development of presentation

Event
Entities

Presentation, publication; meetings with stakeholders
Papers, media presentations, keynote, stakeholders; evidence of closure of
stakeholder requirements
New perspective on researcher role, scope of ongoing work, limitations of
process, new perspective on involved stakeholders, insight into alternative
approaches

Waypoint
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Weaknesses
Bias and pattern entrainment possible from
both interviewee and interviewer; people
involved may not be able to express ideas
effectively; non verbal material difficult to
account for; transcription is desirable but time
consuming and difficult if mismatch of native
language; organising face to face interviews
challenging if expert is not in the same region
or country; difficult or impossible to recreate
the interview environment if context
necessary to check understanding; time
consuming to complete interviews;
redundancy in conversational speech appears
in audio recordings and transcribed speech;
occur in real time so may miss interesting
material if duration limited; intense process
with personal cost intellectually; may put
researcher or interviewee out of their depth
academically; may be hard to manage feelings
arising from conduct and outcomes of the
interview; influence of interviewer hard to
account for; difficult to get the concept of a
future time frame across in an interview
situation
Threats
Opportunities
Use text analytics for analysis instead of in depth Other conversations such as online versions ‐
coding by hand and or with tools like NVivo (QSR blogs, chat rooms that occur already in text
International, 2008); use avatars or similar virtual format; personal contact with experts may
become undervalued by those who assess the
conversations which create some of the same
environment; use video or teleconference options cost of travel and attendance at events as to
great with loss of face to face option
instead of face to face; in the future, use
automated transcription via voice files or other
technology; useful to win the right to join more
and more sophisticated conversations; develop
conversation and interview skills with experts
which whom have existing relationship; learn to
reflect on own skills by reviewing transcripts and
getting feedback in video; develop reflective
listening skills; develop conceptual skills that allow
deeper analysis within the interview
Strengths
Targetted experts or chance encounters; both
feasible if ethics approval allows; subject matter
experts should have degree of face validity if
recruited through specific routes such as
conferences; can gain access to grey literature;
can refer to key sources in literature if these not
yet identified; can check subtleties in meaning
through extended or repeated interview process;
face to face builds the relationship and trust for
future contact; gives a sense of priviledged access
not open to others; face to face interviews can
build long lasting relationship; possible to follow
an idea through to a well formed concept
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EXPERT INTERVIEWS
Weaknesses
Strengths
Bias and pattern entrainment possible from
Targetted experts or chance encounters; both
feasible if ethics approval allows; subject matter both interviewee and interviewer; people
involved may not be able to express ideas
experts should have degree of face validity if
effectively; non verbal material difficult to
recruited through specific routes such as
account for; transcription is desirable but time
conferences; can gain access to grey literature;
can refer to key sources in literature if these not consuming and difficult if mismatch of native
language; organising face to face interviews
yet identified; can check subtleties in meaning
through extended or repeated interview process; challenging if expert is not in the same region
or country; difficult or impossible to recreate
face to face builds the relationship and trust for
future contact; gives a sense of priviledged access the interview environment if context
necessary to check understanding; time
not open to others; face to face interviews can
build long lasting relationship; possible to follow consuming to complete interviews;
redundancy in conversational speech appears
an idea through to a well formed concept
in audio recordings and transcribed speech;
occur in real time so may miss interesting
material if duration limited; intense process
with personal cost intellectually; may put
researcher or interviewee out of their depth
academically; may be hard to manage feelings
arising from conduct and outcomes of the
interview; influence of interviewer hard to
account for; difficult to get the concept of a
future time frame across in an interview
situation
Threats
Opportunities
Use text analytics for analysis instead of in depth Other conversations such as online versions ‐
coding by hand and or with tools like NVivo (QSR blogs, chat rooms that occur already in text
International, 2008); use avatars or similar virtual format; personal contact with experts may
become undervalued by those who assess the
conversations which create some of the same
environment; use video or teleconference options cost of travel and attendance at events as to
great with loss of face to face option
instead of face to face; in the future, use
automated transcription via voice files or other
technology; useful to win the right to join more
and more sophisticated conversations; develop
conversation and interview skills with experts
which whom have existing relationship; learn to
reflect on own skills by reviewing transcripts and
getting feedback in video; develop reflective
listening skills; develop conceptual skills that allow
deeper analysis within the interview
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Phase 1
Application

Summary Process: Scenarios
Perspective, Momentum, Narrative, Patterns, Meaning
Scan and review literature in futures and topic area; list of drivers of change;
liaise with experts to advise on drivers and process; build knowledge of host
organisation; internet search for supporting materials; design scenario worlds;
design workshop process; plan to meet ethics and stakeholder requirements eg
process, governance; plan logistics for event; develop skills in recording
technology / data management, acquire funding to host event and
transcription, plan for transcription, review researcher role in workshop; pilot
workshop; acquire technology for in workshop processes eg flipcharts; plan for
promotion and recruitment for event; investigate text analytics tools

Event
Entities

Meetings with stakeholders, pilots with equipment and processes
Researcher; sponsoring organisation; venue; recording equipment including
backup equipment; flipcharts, wall charts and stationery; catering supplies;
forms to support ethics, approvals, data projector; two computers, camera,
video camera; transport for equipment; parking; information sheets for
participants; research assistant for audio technology; insurance

Waypoint

Proposal for Scenario workshop

Phase 2 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
As per phase 2 plus conduct workshop, allow for relevant chance discussions,
create opportunity to explore new insights, preserve wall charts and supporting
hard copy, manage hospitality, manage approvals, manage digital data, receive
feedback on process during workshop
Scenario workshop
As per phase 2 plus researcher, participants; venue; and audio recordings of
workshop; paper materials such as wall charts; images of workshop processes

Event
Entities

Waypoint

Digital and physical summary of workshop process and content; experience of
workshop for researcher and participants

Phase 3 tactics:
Application

Entities
Waypoint

Perspective, Momentum, Narrative, Patterns, Meaning
Transcription by researcher or external party; review, edit and format
transcripts; review recordings; review paper material and images of workshop
processes; finalise logistics including budget; manage stakeholder expectations
re results; execute plan for data management; return equipment; obtain and
gain skill in software for analysis; gain skills in editing audio files; finalise follow
up with stakeholders
Liaison and meetings with stakeholders; training event for analysis software eg
Nvivo
Transcripts, images, paper materials from workshop; digital recordings
Digital and physical summary of workshop ready for analysis

Phase 4

Perspective, Momentum, Narrative, Patterns, Meaning

Event
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Application

Review audio files and transcripts; code transcripts; obtain and review related
materials from sponsoring organisation for context; mind map interim findings;

Event

Meetings with stakeholders; meetings with trainer in software; liason with
software supplier for tech support
Data files in software analysis tool; drafts of results; mind maps of results;
multiple LCD screens, computer; A3 printer
List of issues; mind maps of issues; thesaurus of terms; provenance of concepts

Entities
Waypoint
Phase 5 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Review of process, integration of mind maps, refine thesaurus of terms ie nodes
and trees from software; reference to transcripts and recordings; select
quotations, approval for release of information, improve graphics; writing of
paper; development of presentation materials; finalise governance for
stakeholders eg ethics, data management, authority to release information

Event
Entities

Meetings with stakeholders; meetings with trainer in software
Papers, media presentations, keynote, stakeholders; evidence of closure of
stakeholder requirements; scenario worlds; stakeholder reference material

Waypoint

New perspective on researcher role, scope of ongoing work, limitations of
process, new reasearcher perspective on involved stakeholders, insight into
alternative approaches; new perspective on content area for participants,
potential for ongoing use of scenarios
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SWOT for SCENARIOS
Weaknesses
Strengths
Creates a learning environment where relatively Process requires facilitator who influences the
safe to express opinion; imaginative element in process, discussion, analysis, conclusion and
creation of stories around scenarios appealing; potentially the final documentation; requires
digital recording and transcription for deep
promotes potentially new focus on future in
analysis; long process of two to three days with
individuals not otherwise having this
pre‐workshop research gives best results,
opportunity; multisensory experience; use of
narrative consistent with recent interest in use however support for longer process may be hard
to achieve; practical limits to nature of material
of stories in knowledge management and
change management; group experience that can provided by individuals in workshop; harder to
be shared afterwards; scenarios can be used at manage privacy of individuals in group setting;
cost for venue and hospitality; difficult to get
a later time; elements of the scenario for
sufficient data on individuals eg world view and
example scenario world name and images,
to relate this to their responses within group
become ways to explain a complex idea to
others; flexible process allowing new direction process ; may avoid sensitive issues and if these
to be taken within workshop if facilitator takes are raised, there may be limitations to how they
are recorded and handled in workshop
the skills and if participants willing to stay
engaged; can mix people of all levels within an summaries; hard to get participants thinking
critically about assumptions and about the
organisation; participants have immediate
future; not really repeatable; finite number of
access to material as it exists at end of the
people in the room limits the views that can be
event
represented; use of workshop materials eg
names of scenario worlds could be an issue
Opportunities
Use of assistive technoology such as Zing
Technologies meeting software
(www.anyzing.com) or other technology
assisted collaborative methods for face to face
or virtual meetings; combination with other
futures methods in extended process; potential
for voice to text for multiple speakers may
become realistic means of following workshop
discussion for later analysis; multimedia capture
of workshop experience to share with others

Threats
Epistemological and ontological basis of
scenarios, validity as method, comparative value
with respect to other methods are all being
questioned; pace of change makes longer process
more difficult to execute so more scaleable
processes appear more attractive
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Summary Process: Sensemaker
Summary
Phase 1 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Scan and review literature on complexity, natualistic sensemaking and in
content area; list of drivers of change; list key issues; liaise with subject matter
experts to advise on design of filter; liaise with software supplier; design filter;
test filter; design recuitment and promotion strategy; plan to meet ethics and
stakeholder requirements eg process, governance; attend training and develop
skills in use of software; liaise with IT suppliers within host organisation; review
researcher role in data collection; pilot data online collection workshop; review
filter; create paper version of survey; plan incentives to increase data capture

Event
Entities

Meetings with stakeholders, pilots with equipment and processes
Researcher; sponsoring organisation; computers; software; internet access;
service provider for software; paper version of survey; incentives

Waypoint

Accepted proposal for Scenario workshop

Phase 2 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
As per phase 2 plus online data collection; create opportunity to expand data
capture; manage digital data, receive feedback on process during workshop;
data entry for paper versions of survey; IT architecture of host organisation
aligned with requirements for online data collection

Event
Entities

Scenario workshop
As per phase 2 plus researcher, participants; service provider for software;
computers; internet access; incentives
Digital file of data accessible for interpretation; experience of survey for
participants and organisation

Waypoint
Phase 3 tactics:
Application
Event
Entities

Waypoint

Perspective, Momentum, Narrative, Patterns, Meaning
support for use of software for exploring patterns in data; mapping of issues;
identify examples of stories and quotations
Liaison and meetings with stakeholders; training event for analysis software
Data file from survey; researcher; service provider for software; trainer and or
tech support to ensure successful use of software; PC; multiple LCD screens;
internet access
Image of patterns in data; statistical analysis of survey; examples of stories with
associated demographics; provenance of concepts
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Phase 4 tactics:
Application

Perspective, Momentum, Narrative, Patterns, Meaning
Review of process, integration of statistics and visual outputs from software;
reference to stories; select quotations, writing of paper; development of
presentation materials; finalise governance for stakeholders eg ethics, data
management of paper copies, authority to release information

Event
Entities

Presentation, publication; meetings with stakeholders
Papers, media presentations, keynote, stakeholders; evidence of closure of
stakeholder requirements; scenario worlds
New perspective on researcher role, scope of ongoing work, limitations of filter
and recruitment process, new reasearcher perspective on involved
stakeholders, insight into alternative approaches; new perspective on content
area for participants; opportunity to continue data collection real time.

Waypoint
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SWOT for NATURALISTIC SENSEMAKING
Weaknesses
Strengths
Participants need to trust anonymity of online
Several options for data collection including
paper, hand held devices for voice stylus or key entry; may be combatibility issues with software
for online entry; paper based data collection
entry ‐ can be done in the field; can collect
large number of responses eg in hundreds and lacks perception of anonymity and takes more of
researcher's time; level of literacy assumed if
thousands, giving statistical options for
paper or computer / hand held device based
analysis; can collect data real time and over
extended time to track trends and responses to capture; set up of survey if done by researcher is
interventions; allows for use of many different subject to potential bias, however this is true
irrespective of person / persons devising survey;
sensemaking items or 'fragments' including
requires large number of responses to achieve
images, audio material and objects; three
usable data for statistical analysis or full use of
dimensional views ‐ landscapes ‐ provide
options to look at highly complex phenomena; features for landscape displays; maximum
allows distant perspective gained through meta‐ benefit from survey data requires familiarity with
data and close up perspective through review software or better still, formal training in
analysis; limited by strategy for distribution of
of associated stories; allows significance of
invitation to participate
information to be rated at the source, not
interpretted by a researcher so world view
accounted for intrinsically; allows results of
interventions to be targetted and to be
monitored through changes in narrative
collected; includes demographic data so degree
of influence of age, sex, role, experience etc
can be considered in analysis; relatively quick
for participants eg 5‐7 minutes per experience
given; good theoretical grounding
Opportunities
Can be combined with other methods as
relatively unobtrusive in workplace or context
of survey; requirements of client organisation
can be integrated to develop customised
approach; approach ongoing development of
process, product and related theory; possible
to have group process for analysis of data due
to visual presentation of meta‐data and
associated stories

Threats
Comparatively expensive to set up compared to
other options including use of non‐proprietary
software, creative commons licenses and use of
non‐specialist software
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