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Abstract

The aim of this research study was to explore the management intended and
subsequent acknowledged meaning of visual communication found in
organisations, specifically those used in shop-floor contexts. In doing so the
intention was to generate new insights into the concept and use of visual
communication.

In organisations, visual communication is said, for example, to contribute to and
sustain continuous improvement (Jaca et al. 2015), but how can this be known
unless it can be measured in some way? To date, due to the fragmented
understanding and lack of holistic approaches to investigating visual
communication, this remains a subject that is empirically under-theorised and
detached from real world professionals and contexts.

To access the intended and perceived meaning, the Shannon & Weaver (1949)
Communication model has provided the necessary conceptual framework.
Although originally created to depict telegraphic communication, it is said to be
representative of all forms of communication and was used successfully to
theoretically underpin this research. This structure, through a neo-positivist
case study design, has enabled the exploration of visual communication in a
manufacturing environment. Using a number of qualitative and quantitative
data collection methods, based on the Repertory Grid Analysis design (George
Kelly), enabled the themes that are motivating visual communication to be
operationalised. These methods have put at centre stage the motivation of
those involved in the acts of visual communication by empowering their voices.
This has been done whilst retaining a strong focus throughout on practice
based issues to ensure the utility in future for researchers and managers to
make sense of the usefulness of real world visual communication.

This research has demonstrated how individual managers are bound by the
overall imperatives for mass production environments, using visual
communication to affect control of issues such as capacity, inventory and
customer demand. However, what has also been demonstrated is their further
orientation towards specific requirements based on the contingency of their sub-
environments, i.e. safety, profitability, supply chain issues, etc.

The findings of this thesis, in relation to enabling the measurement of visual
communication meaning within its situated context, contributes to both
organisational and management theory. The ability to measure what individuals
interpret from different visual communication in comparison to the intended
meaning, is a first step to focusing a scientific light on its use and usefulness.
Doing this using a direct form of analysis for evaluation, without recourse to
specialist statistical analysis, also lends itself to being practised by managers in
the future.
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1 Introduc tion

1.1 Research Aim and Objectives

The aim of this research was to correlate the intended and interpreted meaning
of visual communication. The objectives were to do this within the
organisational setting, directly from those involved in the communication acts

themselves.

Visual communication is used in manufacturing organisations to support a
variety of needs. At the level of the manufacturing process it can be designed
to highlight problems in visual forms to enable those operating it to be aware
and take necessary actions (Wojakowski 2015, Galsworth 2004). At another
level the visual communication supports managers in their need to inform and
manage the activity of those operating the shop-floor (Jaca et al. 2014). The
stage for this research is this second level, this hierarchical communication
between those individuals (operators) that are operating the manufacturing
equipment which is producing the products that the organisation is selling and
those (managers) that are directly responsible for these operators.

:KDW WDNHV SODFH KHUH DW WikhhigaWom(Fho@hsBrD O FRUH
2004) is a communication between two groups. On one side there are

managers who author visual messages. On the other side there are operators,

who are the intended audience. Within this shop-floor context this research has
specifically explored the correlation of visual communication meaning, i.e.

comparing the message as it was intended by managers, and the subsequent

interpretation of this message by the operators.

Having set the scene for this research this chapter now introduces the aims,
objectives, and research rationale from an academic, methodological and
practice based perspective followed by a short introduction to the case study
company. The final part of this chapter states the intended contribution of this

research and introduces the structure of this thesis.



The aim and objectives of this research were:
Aim:

X To measure the level of correlation between the intended and interpreted

meaning of visual communication.
The objectives to achieve the above aim were:

X To extract (elicit) psychological constructs from managers who author the
visual communication utilised on the shop-floor.

X To use these psychological constructs to create a measurement
instrument to enable an exploration of the intended and interpreted
meaning of visual communication.

X To conduct this research using methods which were consistent with a
neo-positivist approach.

It is important to mention here that the scope of this research was purposely
limited to intended and interpreted meaning of visual communication. The

rationale for this is further discussed in the next chapter.

1.2 Research Rationale

This research was warranted because visual communication is used in
organisations and has been said to be important (Bititci et al. 2016, Jaca et al.
2014). However currently there does not seem to be a scientific way of
comparing and contrasting the intended and interpreted meaning. This thesis

helps to close this gap in understanding in respect of visual communication.

In organisations visual communication contributes to and sustains continuous
improvement (CI) practices (Kattman et al. 2012, Galsworth 2004, Mestre &
Strom 1998). For example, simple binary colour coding can be used to convey
the status of machines, manufacturing lines, departments or indeed whole
organisations at a glance (Parry & Turner 2006). In doing so it can make visual
what otherwise would need to be verbally communicated. However knowing
what works from a practical perspective is not the same as knowing how or why
it works from a scientific perspective. This deeper understanding can only
come about through a more theoretically informed exploration. Having

2



reviewed literature in an attempt to gain a deeper understanding, it was clear
that this is an area that is still relatively under explored (Bartmanski 2014, Jaca
et al. 2014).

For mass production organisations there are some key shop-floor imperatives
that help to satisfy the need for a stable, efficient and predictable work
environment (Thompson 2004). Visual communication is seen as an important
component (Fullerton et al. 2014, Liker 2003) in the overall mix for achieving
this stability as it can provide immediate, simple and clear information to those
that need it. This in turn can enable people to take timely action (Wojakowski
2015). However, despite the shop-floor having a high density of visual
communication (Jaca et al. 2014), how can we know it is actually useful? Do
we know which forms of visual communication are better at the job of
communicating than others? Which ones could be removed without
consequence, perhaps even serving to improve the clarity of what remains? If
the assertion is correct, that stability is critical for profitable mass production
(Thompson 2004) then it is important to gain more knowledge about those acts

of communication that contribute to this.

Visual communication as a technology has become increasingly available in
organisations (Bell et al. 2014). This is partly due to advances in information
technology, greater familiarity of its use, reduced cost and increased availability
(Bell et al. 2014). It is used in organisations to serve a variety of needs.

Examples relevant to this research are;

"...strategy development and implementation... performance
PHDVXUHPHQW DQG UHYLHZ«SHRSOH HQJDJHPHQW
communication... enhance collaboration and integration... development

of a continuous improvement culture..."
(Bititci et al. 2016, p1)

Part of the reason for its widespread use is that it has the potential to be a very
powerful form of communication. Arguably "at the first look you see the most
LPSRUWDQW SRLQWV« OXWDQHQ S UHIHUULQJ W
systematic understanding of how it can be used and particularly how it is being
interpreted is lacking (Jaca et al. 2014, Bresciani & Eppler 2009). It was this

3



interest in, and concern with, the use of visual communication in a
manufacturing shop-floor environment that led me to my central question 2 &n

the intended and perceived meaning of visual communication be effective?"

Trying to access the understanding between managers and operators of any
given visual communication is to ask what was intended and subsequently
understood as having been communicated through that communication. By
providing the means of establishing the correlation between the intended and
interpreted meaning of visual communication can in turn provide ways of
improving its usage by those managers who are tasked to author such

communication.

To access this ‘comprehension’ | have utilised the communication systems
model devised by Shannon & Weaver (1949). This model was originally based
on the transmittal of information through communication channels such as
telegraphy. According to the original interpretation of this model, issues of
communication are considered as engineering problems, independent of the
semantic aspects of that communication. However, its authors argued that their
model was applicable to all human communication and it has been used to

theoretically underpin this research.

My interest in visual communication stems from having worked in manufacturing
organisations for many years and encountering numerous examples of it in use.
| have considered the benefits of using it alongside and instead of other forms
of communication and have often thought of the possibility to measure its
communicative power. My concern was that if visual communication is used in
organisations, without considering the correlation between communicator and
those being communicated to, then the effectiveness of that visual
communication is questionable. If organisations only copy and paste what has
worked in the past, this does not guarantee that it will work in the future (Hamel

2009) or even that it is the right solution for now (Bresciani & Eppler 2009).



1.3 Background of Case Study C ompany

The research was conducted within a UK based organisation, established more

than 100 years ago. In this research | have referred to it as Automotive UK. At

the time of conducting the research it had +400 employees with a turnover of

c.£60m (2015). It manufactured a narrow range of products for cars, trucks,

and railway applications. The product portfolio consisted of more than 500 part

numbers that had been divided into a number of different dedicated production

areas acrossthesite  DOVR UHIHUUHG WR (DkérgoOB)O XH VWUHDP

| had available a choice of sites in various regions of the world including several
based in the UK. The selection of a native English speaking site was driven by
the research design and methods which | will discuss in the research methods
chapter. The reason for selecting this particular site within the UK was that it
was relatively developed along its Lean journey. My curiosity in relation to
visual communication stemmed from my involvement in the Lean development
of sites and | was particularly interested to understand how this was being used

in such a mature environment.

1.4 Contribution

The Shannon & Weaver (1949) model is depicted as a symmetrical process
model. It depicts communication as requiring an exchange between two
cognitive systems, and the intended and interpreted meanings cannot be
accessed by concentrating on just one end of these cognitive processes (Lenski
2010). Based on this conceptualisation this research has operationalised the
Shannon & Weaver (1949) model in a novel way to access the intended and
interpreted meanings within the situated socio-cultural context (Seppanen &
Valiverronen 2003) of an organisational setting. The use of this model to
underpin this research has ensured that the cognitive to cognitive system
symmetry mandated by the definition of communication is respected. | have
explored this conceptual model in the literature review and discussed in detail

how it informs the research design in the methods chapter.

This research has looked beyond the simple codification of 'best-practices’ in
respect of visual communication. Instead it has explored the intended meaning

of visual messages and their subsequent interpretation. | have identified and
5



demonstrated a design and methodology which closes a gap in our
management and organisational practices and makes available a means of
accessing this correlation. This research is important because enabling the
measurement of this correlation, between intended and received
communication meaning, is a first step to focusing a scientific light on this
interaction. In effect it starts to treat visual communication as an organisational
technology, and in doing so it provides a means of fine tuning visual
communication for specific contexts. The identification of problems and the
proposing of improvements related to visual communication require the capacity

to be able to measure it.

Socio-technical system theory is an approach that looks at the design of
organisations (Cummings 1978). In the context of this research it considers the
manufacturing technology and the human relations as interrelated dependant
variables whereas previously technology alone would largely determine the
social conditions (Ropohl 1999). From an academic perspective it focuses on
developing a deeper understanding of the relationship between "...people,
WHFKQRORJ\ DQG HQYLURQPHQW« &XPPLQJV
perspective the aim of socio-technical systems is to foster improved productivity
and human enrichment by attending to the respective needs of the task as well
as the social needs of individuals and groups (Miller & Rice 1967). The
emergence of socio-technical theory was in fact initiated by these managerial
needs; to identify the "...diffusion of innovative work practices and organizational
arrangements which did not require major capital expenditure but which gave

promise of raising productivity" (Trist 1981, p7).

A number of different socio-technical models exist. Subjects as diverse as
Information systems (Lyytinen & Newman 2008, Newman & Robey 1992) to
environmental problems (Geels 2010) have been studied. Depending on the
topic, the appropriate unit of analysis can be the primary work system, the
whole organisation, or the macro social perspective (Trist 1978), whereas in
other studies it has been the national, sectoral, or regional levels (Geels 2004).
In these different studies the independent factors used to characterise the
technical or social aspects varies. Lyytinen & Newman (2008) propose a model

characterising four key elements of structure, technology, task, and actors, that



are said by them to be interrelated, resulting in any given socio-technical state.
This simple and elegant socio-technical view serves to highlight the importance
of this research. This is because visual communication is used as an interface
between people, their tasks, and the technology, all of which takes place in a

particular organisational structure.

Despite my focus on visual communication in the context of shop-floor
production environments, the use of visual communication technologies is
encouraged through continuous improvement (Murata & Katayama 2010) and
Lean thinking (Galsworth 2004) right across the organisation (Murata &
Katayama 2010). This research has identified methods that are applicable to
the measurement of visual communication across the broader organisational

areas and perhaps different organisational types (Thompson 2004).

Visual communication is still an emerging field of research and as a result there
are diverse schools of thought about how to conduct research within it (Pauwels
2006, Smith et al. 2004). The majority tend to privilege the researcher with
interpreting signs for meaning or identifying suitable taxonomies for their
classification (Jappy 2013). To remain true to my neo-positivist orientation, my
methodology was designed to measure visual communication through the
involvement of those that are creating and interpreting it. These methods were
designed for the exploration of visual communication within its situated context,
which can be used in the future as an accessing technology by practicing

managers.

1.5 Structure of the T hesis

Following this introduction, chapter two is a critical review of the current
literature related to issues of visual communication. Here | have explored
literature particularly related to mass production environments and the
imperatives driving the need for visual communication in such situations. | have
explored applicable taxonomical frameworks and their specific focus. | have
also added a justification for the scope of this research. Finally, | have looked
at the features of communication models and identified one which is suited to

this research and more generally to visual communication.



In the research design chapter (chapter three) | have explained how a case
study approach using a Repertory Grid Analysis design (George Kelly) has
been used for accessing the intended and interpreted meanings in relation to
examples of visual communication images. The particular images used in this
research were selected by those using them, from examples they encountered
and selected on a manufacturing shop-floor. This methodology has enabled the
meaning given by individuals to visual communication to be measured, and in
turn has enabled a correlation to be made between the understanding of those

images by those authoring them and those subsequently interpreting them.

In the same chapter | have provided extensive details about the use of the
research methods to gather the data. The methodology has involved several
dependant steps which were linked together and | have explained clearly the

need for this chain of data gathering to enable the correlation to be made.

Having completed the data gathering phase, in the findings chapter (chapter
four) | have presented the results of my investigation and shown how the
methods applied were used to evaluate the correlation. | have used this to
reveal interesting findings about the use of visual communication at Automotive
UK.

In chapter five | have discussed and reflected about how the findings inform and
contribute to the current debates about the use of visual communication in
organisations. This is particularly in relation to shop-floor imperatives and how
visual communication is used in the context of control. | have also considered
the research design and methods and how these inform the use of this

approach for future research.

In the final chapter (chapter six) | have conclude with a summary of what has
been achieved through this research and how it can contribute to the wider
issues relating to visual communication. | have also highlighted the areas that
this research has contributed to in relation to organisational and management

theory and areas where further related research is warranted.



2 Literature Review

| have divided this literature review into eight sections. In the first section | have
clarified the scope of this research, explaining why the autonomous work group
is an important unit of study, as well as an explanation about why | have
considered issues such as operator resistance to communication messages as

being out of scope.

In the second section | have provided a working definition for visual
communication, highlighting how it is premised on several foundational
elements. This definition is relevant to this research because it both defines
what it is that is being researched and also in establishing the relevance of the

conceptual model used in the research design.

In the third section | have looked at the generic types of communication models
to understand their usefulness to my research aims. | have then focused on
CRPPXQLFDWLRQ PR GH sk Pevsddstie Gpéxificaly the
Shannon & Weaver (1949) model that has been used to conceptually inform the

research design.

The fourth section is a focus on exploring visual communication taxonomy
models. In particular | have looked at those that are relevant to a shop-floor
environment. | have done this to see what common features exist between the
various models and what they focus on. This aids an understanding of what is
motivating the need for the use of visual communication and as will be shown

later, it supports the methods used in this research.

In the fifth section of this chapter | have explored the theoretical perspective of
organisations that has been used in this study, specifically considering the
organisation as a cybernetic system (McAuley et al. 2014). This sets the
context for the broad and important role that visual communication plays in

relation to the shop-floor and the organisation as a whole.

In the sixth section | have identified factors that define organisational
contingencies in the use of visual communication, and how the characterisation
of mass production environments helps to identify the usage of visual

communication in the organisation.




The seventh section is an exploration about how control is affected in
organisations and how visual communication contributes to issues of control on

the shop-floor.

The eighth section is a review of the links between visual communication and
performance management systems, particularly at the shop-floor level. This
section makes the connection between visual communication, strategy

deployment (Lee & Dale 1998) and feedback (cybernetic) processes.

The final section is a summary and conclusion of what has been learnt from the

review of literature.

Note that in section five | have also developed the theme of socio-technical
systems and why it is important to temper a strictly task focused view that
emerges from the cybernetic systems. It is important to note that the socio-
technical perspective is encapsulated more broadly by the literature review as a
whole. As mentioned earlier the model proposed by Lyytinen & Newman (2008)
characterises four key socio-technical elements; structure, technology, task,
and actors, and are said by them to be interrelated. These four elements
permeate throughout the literature review. For example section five and six
explore the structure of the organisation and the role of actors within it.

However in identifying that the manufacturing equipment is structured according
toD uWLQJOH SLHFH SURFHVV O Dddrtgefit i mpacts 'tn DOV R KLJ
technology and tasks. Similarly section eight identifies the importance of
communication systems in the context of organisational structure, and this
cannot be considered in the absence of the organisational actors, or the object

of communication which are related to the tasks and technology.

2.1 Scope

This research looks at the technical core (Thompson 2004) of the organisation,
to understand the consistency between the management intended and operator
acknowledged meaning of visual communication. It takes visual communication
used by managers and the meaning given to these, and compares it to the
meaning given to the same visual communication by operators, i.e. comparing
the message as it was intended by managers and the subsequent interpretation

of this message by the operators.
10



My research was not aimed to access what was done once any given visual
communication message had been received. For example | did not explore
iIssues such as resistance by the operators to the attempts by managers to
exercise control (Watson 2006). Also | did not look at issues of reflexivity on the
part of the participants, either managers or operators (Bagnoli 2009). For
several interrelated reasons which | have discussed below the scope was
purposely limited to measuring interpretation by the operators but not the

subsequent action.

| felt it was initially important to understand the interpretation of visual
communication by managers and operators before it is possible to speak about
resistance. Without checking if operators actually had interpreted a given
communication in a consistent way to its intended meaning it would be difficult
to makes claims about the basis of their subsequent action, i.e. was perceived

resistance intentional or was it in fact based on a misunderstanding.

The very use of the term resistance, referring to the operators, also highlights
an important characteristic of their respective position in the organisation, and
relationship to those whose intentions they are potentially 'resisting'.
Automotive UK had a typical mass production organisational structure (Liker
2003), and can be described as a bureaucratic hierarchy (Jaques 1990). In
such an environment the managers have a privileged position. This is in terms
of their formal authority which provides them the opportunity to craft and
implement visual communication, as well as providing other levers of control
that respectively impacts the ability of operators to resist or accede to the
exercising of that authority. The necessity to characterise this web of control to
contextualise the resistance by operators, was considered by me to be too

broad, and outside the scope of this research.

A further reason for excluding operator resistance is that my perception was

that both parties accepted the need and legitimacy of using visual

FRPPXQLFDWLRQ 7KH PDQDJHUYV XVH RI YLVXDO FRP

need for stability and standardisation in the relatively closed environment of a

mass production shop-floor (Thompson 2004). The slow to change nature of

this environment allows the legitimacy of visual communication to be built and

settled. This is consistent with the phUHSUHVHQWDWLYH EXUHDXFUDF
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Gouldner (1954) where both management and workers agreed about certain

rules, which they both enforced, generally in the absence of any tension.

Probably the most important reason why resistance at an individual operator
level has been considered out of scope is related to the issue of the unit of
study. | will introduce in the research methods chapter that the focus has been
at the value stream level, i.e. work-group (Liker 2003, Cummings 1978). My
interest in the use of visual communication has stemmed from my involvement
in the deployment of Lean methods in organisations. Lean production has been
described as an integrated socio-technical system (Shah & Ward 2007). This
perspective is based on seeing production systems as a web of connections
between the social and technical parts of the organisation. "The former consists
of the equipment and methods of operations used to transform raw materials
into products or services; the latter includes the work structure that relates
people to the technology and to each other" (Cummings 1978, p625). An
important consideration when deciding the unit of study has been the
consideration of the role of visual communication within these value stream
teams. Within the socio-technical perspective, the unit of study, i.e. the building
block, is the work group (Cummings 1978), and by implication not the individual
operator level.

At Automotive UK the differentiated production areas have been designed to be
relatively autonomous. This is both in terms of manufacturing equipment, as
well as with sufficient cross functional integration that the groups can largely
self-regulate (Cummings 1978). It is the role of visual communication to enable
this self-regulation; the use of visual communication in the context of
management control, which makes it an important area of study. The purpose
of this research was not to delve into an individual, ideographic level of study
about the individual experience of operators, but consistent with socio-technical
theory, was to explore the experience of the workgroup, and at this nomothetic

level, the intended and interpreted meanings of visual communication.

2.2 Visual Communication Definition

A starting point for this research is to define what visual communication is. Itis

useful to start by looking at a working definition for ‘communication’. However,
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this is built on a number of other elements that must be introduced. To do this it
IS necessary to connect some terms together as they are all involved in the
communication as a process. These terms are knowledge, information, data

and communication (Lenski 2010).

In speaking about how knowledge is shared between individuals, Lenski (2010,
plll) stated that "... information may best be described as communicated
knowledge that is external to a cognitive system and requires an appropriation
process to accommodate it in a specific setting”. Here the term pformation s
used to describe the shaping of knowledge so that it can be shared and
understood by others. The creation of this information is not self-referential but
equally it cannot reside outside of cognitive systems (Lenski 2010). This is
because it must be both created and interpreted by cognitive systems to be
considered information, or otherwise it remains only data. This leads to a useful
basic definition of communication. Itis a process of shaping knowledge to
information by one cognitive system, the transfer through some medium and the
subsequent interpretation by a second cognitive system (Lenski 2010). It is the
very fact that two cognitive systems are involved, and there is a shaping of the
information for the benefit of information transfer that gives rise to it being
considered communication, i.e. an interaction between two people (Keeney
2009). This definition of communication recognises that the cognitive systems
of sender and receiver are separate entities from each other and from the
artefacts of communication that might be necessary in any given context.
Separation of the elements that make up communication is particularly useful as
a definition, given that this research was aimed to explore the relationship

between the intended and interpreted meanings.

Building on the ideas of communication from above, and introducing the visual
dimension, a fuller definition is provided by Keeney (2009) who stated that
visual communication is a social process. It is social because it involves the
interactions between two people, where typically one person at least cares to
communicate a message to another (Keeney 2009). Itis a process because it
consists of a series of communication acts or exchanges where one person is
using symbols to send a message and the meaning of this message is

understood in some way by the other and they are able to respond (Keeney
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2009). The description of it as a process will be further explored in the next
section where | have introduced the conceptual model used in this research.
Finally the visual aspect of the communication is in relation to the way that the
communication is affected, i.e. by objects such as "...drawings, paintings,
photographs, videos, flms, computer graphics, animations, and virtual reality

displays" (Keeney 2010, p1).

2.3 Communication Models

Having defined visual communication, in this next section | have provided an
overview of different types of communication theories available and have
specifically highlighted and explored the one used to underpin the conceptual
model used in this research. The introduction of the conceptual model at this
stage is relevant in that it further helps to define visual communication and sets
the scene for the review later in this chapter relating to the use of visual

communication in organisations.

Communication models vary depending on their underpinning theories and can
be characterised into two broad types. The first type are those derived from the
worlds of information technology (Kelly 2014, Baldwin & Roberts 2006), and are
referred to as Process Models. These are based on the perspective of
communication as the transfer of a message, i.e. a linear process where some
message is transferred from point A to point B (Kelly 2014, Baldwin & Roberts
2006). The second type are based on the study of linguistics, and are referred
to as Semiotics Models (Kelly 2014, Baldwin & Roberts 2006). These consider
communication as the production and exchange of meaning, recognising that a
single message can mean different things to different people; meaning is
influenced by the socio-political environment of the communication (Baldwin &
Roberts 2006).

The key difference between these two types can be regarded as the amount of
agency that they afford the recipient of the communication (Kelly 2014). | have
discussed each approach below and have explained the rationale for selecting

the particular approach that | have adopted.

Within semiotics, there are two traditions. One tradition, developed by

Ferdinand de Saussure, sees semiotics as structure (Baldwin & Roberts 2006).
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The other approach, developed by Charles Peirce, considers semiotics as a
social process (Baldwin & Roberts 2006). These two views are not
incompatible (Baldwin & Roberts 2006), and in fact have a great deal in
common. Both models accept that there is an overall lack of correspondence
between a sign (visual communication) and the effect that this can have, which
depends on social and cultural conventions and contexts. In this following
discussion | have elaborated on the Peircean view highlighting one or two

differences between this and the Saussure theory.

Peirce developed a model relating to the meaning making of signs, called the

Peircean Semiosis model. This triadic model includes the object, the sign, and

the effect of the sign on someone. See|Figure 2-1|below which shows a

"...three way relation between the sign, the ‘absent' entity which it represents,
termed its object and finally the effect the sign produces, its interpretant” (Jappy
2013, p2). Signs are said to be "motivated" (Jappy 2013, p6) by their respective
object in some way, shown by the arrow between the object and sign. The
object is not restricted to physical things, so in this respect it is similar to
Saussure { Weory, but in the Peircean model the object is linked to the meaning
of the sign, represented by the dotted line (which is missing from the Saussure
model).

Figure 2-1 *Peircean Semiosis Model

(Jappy 2013, p6)

An important and interesting representation within this model is the solid
horizontal line across the middle, which shows the separation between the
thoughts in the minds of individuals and the real (physical) world (Jappy 2013).

The sign is the only aspect physically available for inspection, but it is
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insufficient within the theory of visual semiotics to consider only this. The object
and interpretant must also be considered, despite the fact that they are not
physically available for inspection, being within the minds of someone who
created the sign or the effect the sign has on someone (Jappy 2013). This

results in this triadic nature of object, sign and meaning (Jappy 2013).

Within semiotics theory the act of communication is viewed as a "production
and exchange of meaning" (Fiske 2011, p2) with the receiver seen as "...a
cultural and social agent in the communication” (Kelly 2014, p213), who brings
their own different cultures to bear on the interpretation of meanings within a

given communication (Fiske 2011).

Importantly, Peirce argued that all thinking is dialogic in form (Jappy 2013) and
that internal reflection of meaning, for example of visual communication, is
socially influenced. Peirce also argued that semiosis (the act of interpretation)
is not limited and the interpreter is free to successive interpretants (Jappy
2013), i.e. reinterpretation of the meaning of signs. This dialogic nature is
important if we consider the use within a group, such as a shop-floor production
team. In such a context there is clearly the opportunity for the history of prior
usage to exert an external influence on the meaning making of a given sign.
For example this could be related how certain production imperatives have
been emphasised, or the physical and social context of the production areas

have contributed to the meaning of the sign.

Within the semiotic theory perspective the focus is typically on the text (visual
communication) itself and how the reader interacts and negotiates with it to
establish meaning. By the same token the message sender and their
respective motivation for the message "declines in importance...the emphasis
shifts to the text and how it is read" (Fiske 2011, p3). This highlights an
important weakness of this type of model in the context of this research.
Semiotics is considered suitable for interpretivist, post-positivist or positivist
research (Cuncliffe 2010), but the focus is more on the message and its
interpretation and potentially misses an important element of the overall

communication, i.e. the motivation of the sender of the message.
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My research aim was to understand the intended and interpreted meaning of
visual communication. It was important to consider the motivation and intention
in the minds of the managers in their usage of particular shop-floor visual
communication signs as well as the subsequent interpreted meanings. | wanted
to understand from those charged with the responsibility to affect control of the
shop-floor about how they consider particular signs, what is the intention of
those signs, and to then understand from the target audience of these signs
how they interpret their meaning. It was because of this lack of end to end
(intended and interpreted) communication emphasis in the semiotic theory

models that | decided against their use in this research.

In contrast the process model effectively defines communication as the
transmission of messages (Fiske 2011). This is exemplified by the Shannon &
Weaver (1949) communication systems model. As the name suggests, this
sees communication according to a systems perspective (Jones & Kovac 2003).
This model originated from theory developed to illustrate how information is
transmitted using communication channels such as telegraphy (Baldwin &
Roberts 2006). However, it is argued by its authors to be applicable to all

human communication.

In[Figure 2-2|below, the linear nature of the model, moving from left to right, is

evident. All process communication models are said to consist of five basic
elements (Watson & Hill 2012). Below | have explored each of these elements
and identified how they relate to visual communication in an organisational

setting.
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Figure 2-2 +Shannon & Weaver (1949) +Communication System Model

(Shannon & Weaver 1949, p4)

The first element is the information source (the sender) who determines the
message to be sent, and is motivated to select one particular message from all
possible messages. This point is relevant to this research because the aim was
to access the motivation behind this intentional message transmittal as opposed
to an unwitting emergence of meaning or motivation from the interaction with a
message and the recipient. This identification in the model of the information
source, as distinct from the message, recognises an agency and motivation

(Fiske 2011) for communication.

In the case of visual communication for organisational use, the identification of
the source and their role in the organisation can help to provide some
predictability about the possible messages that are being communicated. Their
agency may be limited because of organisational imperatives, departmental
policies, protocols and standards about what and how they are able to use
visual communication. This effectively means that the messages that the
information source chooses to transmit are not 100% predictable, but it is also
not totally surprising. From a research perspective these considerations help to
provide some theoretical basis for the motivation behind the message that the

visual communication is being used to convey.

The message is identified as a flow of data in the model. There is recognition
that there is a message in the mind of someone before it has been converted
into a visual communication format. This separation in the model is suggestive
that an inspection of the visual communication alone could not be thought to
faithfully contain the message that was intended. This is because by the stage

the message becomes a visual communication it has already been subjected to
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translation, i.e. "...must be sampled, compressed, quantized and encoded, and

finally interleaved...to construct the signal" (Shannon & Weaver 1949, p7).

7KH pPHVVDJHY EHKLQG DQ\ JLYHQ YLVXDO FRPPXQLFD
inaccessible because of the time and place separation between the motivation

for creating a visual communication and the physically available artefact.

However, there are aspects about the nature of any particular organisational

environment that could be helpful. An example of this could be if there are

relatively few, slow to change, key imperatives dominating that particular type of
organisational environment (Schmidt 2005). The effect could be that the overall

meaning of the message behind a given visual communication would still be

accessible, because it was still relevant and had not diminished.

As mentioned, messages have a level of predictability because they are
themselves dependent. For example the core technology operating within the
organisation to a large extent determines the range and nature of issues that
have to be communicated (Perrow 1967). This predictability can make the
message more or less resilient to communication, resulting in errors and
therefore potential ineffectiveness. The organisational socio-cultural context
(Seppanen & Valiverronen 2003) alters the obligation it places on those
engaged in transcribing visual communication in that they are aware of this
environment and so the message transmission (the design of the visual
communication) is correspondingly taking place with this background
knowledge in mind. This means that the transmission process being
represented as a simple linear one-way process is over simplified. The issues
effecting the end-to-end visual communication can be better appreciated by
considering the broader operating environment. A poorly encoded message
could perhaps still result in effective communication because the actors it is
trying to connect have a broader understanding of what is likely to be
communicated (Fiske 2011). Due to the persistent nature of visual
communication in the workplace, and the time and place separation of those
that have originally motivated that communication, it is quite possible that the
managers in a given organisation have not in fact authored currently used signs
(visual communication) and that these are inherited or imposed. However, from

a proximity perspective, considering their hierarchical obligations with respect to
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the shop-floor (Schmidt 2005), the current managers are part of the institution
and subject to the logics operating in that institution (Vardaman et al. 2012) so
in this research they will be considered as custodians of the original message.

The second element in the above model is the conversion of the message to
some form of signal ready for transmission. The transmitter codes the message
in a way that it can be transmitted. In the case of this research, this coding is
into the form of visual communication, such as the examples found on the shop-
floor. Shannon & Weaver (1949) were particularly concerned with this and the
associated process steps of message transmission, i.e. the technical issues of
the message encoding, transmission and decoding. However in the case of
visual communication in the context of this research, it is necessary to move to
the extreme ends of the model and compare the information source and the
destination to really understand the issues of message transmission. This is
because context cannot be stripped away from the intention of the message or
the recovery process (Rogoff 1990), which ultimately means that context cannot
be detached from the process of visual communication as a whole.
Communication as an end to end process is not just an engineering problem but

is linked to its social context; it is a socially embedded problem (Rogoff 1990).

Shannon & Weaver (1949) state that communication systems have their own
finite range of symbols and certain sequences (order) to these symbols that are
considered an acceptable way to use them. In the example of spoken
communication, there are words, and some predictable sequences to the usage
of these words. Similarly it can be expected that in visual communication there
are also some finite range of symbols. The taxonomy provided by Greif (1991)
and Jaca et al. (2014), which is reviewed later in this chapter, alludes to such a
finite list. However, in this research | have not explored the visual
communication directly for its design elements and will not elaborate in detail
about these issues, although some aspects are mentioned in the findings

chapter.

The third element in the Shannon & Weaver (1949) model is shown as an

empty box. This relates to the 'channel’ and is the location where the visual

communication is being displayed. This is an important aspect of visual

communication because the communication is 'self-service' (Greif 1991), i.e. the
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operators become recipients of the message when they are able to see it. This
aspect has been considered in this research through the use of appropriate
methods and will be discussed in the Research Methodology and Design

chapter.

The fourth element, switching to the other side of the model, is for this visual
communication to be received by the operator. This is a reversal operation from
that of the transmitter "...reconstructing the message from the signal" (Shannon
& Weaver 1949, p4). An example of this would be the operator seeing the

visual communication; the eye would be considered the receiver.

The fifth element of the model is the 'destination’. In the case of visual
communication this is whoever is looking at and interpreting the visual
communication from its channel, i.e. being used as a self-service tool (Greif
1991).

Perhaps due to the engineering and mathematical background of Shannon &
Weaver (1949), their model is depicted as a one way process of transmitting
messages (McQuail & Windahl 2015). The encoding and decoding is shown
without a visible feedback mechanism to validate the meaning (Baldwin &
Roberts 2006). The focus of the authors when creating this model was on the
process effectiveness of message transmittal (Shannon & Weaver 1949), and
faulty decoding is seen as a problem with the process, i.e. a communication
failure which can be traced back to some part of the process (Fiske 2011).
Although this model may seem an over simplified explanation of
communication, | have considered it suitable for exploring the communication in
the context of this research. Shop-floor use of visual communication separates
the transmittal and receipt of the information in both time and space and is
effectively a one way process. Greif (1991) refers to this separation as a "self-

service" principle, arguing that the consumption of the message is autonomous.

Arguably this unidirectional communication is less a communication model but
instead a depiction of information flow through some medium (Al-Fedaghi
2012). | reject the argument of it lacking a feedback loop because this seems to
stem from a simplistic view of cybernetic systems, where there is an expectation

to find a box within the diagram labelled 'feedback’. In fact the successive use

21



of the Shannon & Weaver (1949) model by first one party and then a second
would equally constitute a conversation, and the necessary feedback would be
through repetitive use of the model rather than by some additional loop within it,
for example as the one proposed by DeFleur (McQuail & Windahl 2015). |
consider the Shannon & Weaver model (1949) to be elegant and representative

of a visual communication system.

Many other communication models exist. Some like the Shannon & Weaver
model do not have an obvious visible feedback loop, whilst other do, e.g.
Osgood & Schramm 1956 Communication Model (Watson & Hill 2012). Others
highlight and focus on the importance of shared fields of experience for effective
communication, i.e. Schramm Communication Model 1956 and the Berlo
Communication Model 1960 (Watson & Hill 2012). Issues such as sender and
receiver orientations to each other and their consonance and dissonance are
raised by authors such as Theodore Newcomb in his communication model
from 1953 (Newcomb 1953). From the perspective of this research however
none of them add anything that is not already stated or implied within the
Shannon & Weaver model or add anything theoretical that has informed this
study to an alternative perspective. Therefore | have used the Shannon &
Weaver (1949) model to conceptually underpin this research.

In[Figure 2-3|below is an adapted version of the original Shannon & Weaver

(1949) process model, with headings modified to suit this research. This
depicts the communication process, as it is related to the human process within
an organisation, in the context of using visual communication. | will use this
modified model in the next chapter to explain how the research design and

methods are aligned with this conceptual model.
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Figure 2-3 +Shannon & Weaver Model Depicting Visual Communication

(Based on the Shannon & Weaver (1949) Communication Model)

2.4 Visual Communication Frameworks +Taxonomy

Several authors have previously identified visual communication frameworks,
developed with shop-floor environments in mind. The approaches to
implementing visual communication that these authors have taken have
provided a useful understanding of their perspectives and assumptions. In the
following section | have compared these models against each other in an
attempt to synthesise an overall list of themes. This has been done to support
the analysis used in the research methods as well as to provide a better
understand of what is motivating the use of visual communication in shop-floor

environments.

Visual communication is seen as an emergent field of study, currently without
strong traditions or unifying theories (Pauwels 2006, Smith et al. 2004). This
lack of a single existing holistic approach (Jaca et al. 2014) has meant that |
have had to look at a number of taxonomies that were available and consider
how these might inform this research.

In[Figure 2-4|below, Greif (1991) identified six broad shop-floor related themes

which he further broke down into twenty sub-elements. The overall motivation
behind these themes is seen to be related to the control of the shop-floor which

is being exercised through visual communication.
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Figure 2-4 - A Visual Workplace

(Greif 1991, p20-21)

Greif (1991) describes visual communication as acting as a self-service
compass. The point he is making is that visual communication is reinforcing
control through orientating organisational members. He reiterates this point by
speaking about how visual communication supplements, but does not replace,
the normal hierarchy. He also states, in a sense repeating the same message,
that "visual communication challenges the mode of expression adopted by
hierarchical authority rather than the form of authority” (Greif 1991, p19). The
issue of management control as a motivation for using visual communication is

a theme that runs through this research.

In contrast, the potential to tailor and distribute visual communication to specific
audiences within the organisation has been argued by some authors to be for

the purpose of empowerment. Kattman et al. (2012) and Galsworth (2004)

24



have argued that the purpose of visual communication is not about perpetuating
the "command-and-control tradition..." (Galsworth 2004, p46) but instead to
drive empowerment by providing answers to operators that allow them to be
more autonomous. | partly agree that visual communication serves the purpose
of autonomy. However, this autonomy is constrained by bureaucratic controls
which define the roles and responsibilities of individuals within the organisation.
An example of this is the Tayloristic standard operating procedures based on
time and motion study principles which define the work expected of those on the

shop-floor to within second increments (Towill 2010).

My view of the autonomy offered through the interaction with visual
communication is that it is pseudo autonomy and that a relatively mechanistic
(compliant) behaviour is expected. Any empowerment is about how control is
distributed closer to the point of action, i.e. some decision making is moved
closer, in time and space, to where it can be made, but the range of decision
making is not open, but often limited to binary choices. When there are any
areas of uncertainty then the respective group, for example the operators, are
instructed to escalate the issues to the next level of the hierarchy (Hoseus &
Liker 2008), and the process of escalation itself is clearly defined and insisted

upon.

It is to be remembered that visual communication is not a stand-alone
communication but is set in an overall context of control within the organisation.
As such the autonomy is limited by the heavily regulated environment of a mass
production shop-floor. Galsworth (2004, p44) acknowledges the role of a visual
workplace in providing a regulated and controlled environment in the comments
"...a visual workplace is a self-ordering, self-explaining, self-regulating, and self-
improving work environment where what is supposed to happen, happens on
time, every time, because of visual devices~ 7KH XVH Rl WKH ZRUG pVX
in recognition that there is a predetermination to what is considered legitimate.
In accepting that the visual communication has been placed there by the
management, the self servicing of that communication by the operators does
not seem to really be empowering them. In the discussions to follow, identifying
the needs of a mass production environment, | think further highlights that visual

communication is not being used for the purpose of empowerment.
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In[Figure 2-5|below is shown a comparison of the Galsworth (2004) visual

communication elements (left) alongside the Greif (1991) elements and sub-
elements (right). Connector lines have been added to indicate where |

considered these themes are similar.

Figure 2-5 - Comparison of Galsworth (2004) v Greif (1991) Frameworks

(Diagram by author)

This comparison indicates a significant overlap between the two
characterisations, although there does seem to be one key gap. The "rendering
progress visible" is an element within the Greif (1991) definition but seems to be
absent from the Galsworth (2004) OLVW ) U R(EQ91Yde&ckifhHtion this
element is geared to the orientation of operators towards the organisation, so
has an underlying cultural control theme to it. This is explained by his
comments "...visual communication cannot flourish without certain attitudes. At
the same time however it contributes to the development of those attitudes"
(Greif 1991, p266). Galsworth (2004) on the other hand does refer to
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empowerment opportunities through the use of visual communication but overall

retains a more modernist view of the organisation.

A further useful visual communication framework is proposed by Mestre et al.
(2000). This framework identifies the function and purpose of visual

communication as "...a tool to focus individuals around joint purposes" (Mestre

et al. 2000, p34). In|Figure 2-6|below, the elements presented by Mestre et al.
(2000) (on the left) are arranged along with those identified by Greif (1991) (on

the right). The overlap here is arguably more focused around the cultural
aspects of the organisation which highlights that the focus by Mestre et al.
(2000) was more aligned with a neo-modernist perspective of the organisation.
However, the view is still firmly entrenched within a "hierarchical organisational
structure" (Mestre et al. 2000, p34) and is not advocating any form of

democratisation of the shop-floor.

Figure 2-6 _Comparison of Greif (1991) v Mestre et al. (2000) Frameworks

(Diagram by author)
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I have highlighted, in the shaded boxes above, two elements in the Mestre et al.
(2000) model that do not readily align with the Greif (1991) model. The first of
these is 'to alert members to changes in the work environment' (Mestre et al.
2000, p39). This is about the use of visual communication to convey to
employees any new or changed procedures. The second is 'to manage human
relations' (Mestre et al. 2000, p39). This relates to the use of visual
communication to provide an arena for a non-confrontational approach for
communication. These two elements do not contradict any of the elements
within the Greif (1991) framework and could in fact be used to extend that
model more deeply into the cultural control aspects of visual communication.
This is further elaborated by Mestre et al. (2000) who mentioned the following
four types of specific visual communication, i.e. workplace artefacts, personal
artefacts, proxemic cues and personal / corporate rituals. The use of the words
artefacts, cues and rituals is consistent with the description that Schein (2010)
provided to identify culture within an organisation. Schein (2010) stated that at

a surface level, artefacts point to the underlying culture:

"Artefacts include the visible products of the group, such as the
architecture of its physical environment; its language; its technology and
products; its artistic creations; its style, as embodied in clothing, manner
of address, and emotional displays; its myths and stories told about the
organisation L jl§lighed lists of values; and it's observable rituals and

ceremonies...".
(Schein 2010, p23)

The highlighting of the use of visual communication to affect these cultural
markers is consistent with the comments by Greif (1991) who argues that visual
communication implementation is both reliant on, but also affecting of, the

attitudes in the organisation.

The framework shown in|Figure 2-7|below, proposed by Jaca et al. (2014), is a

synthesis of the above visual communication frameworks. It has combined the
frameworks provided by Greif (1991), Mestre et al. (2000) and Galsworth (2004)

and related them to fostering continuous improvement (Cl) in the organisation.
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Figure 2-7 - Synthesis of Visual Management Frameworks

(Jaca et al. 2014, p1758)

The interesting aspects of this framework, relevant to this research, are the

elements within the "company guiding systems". The individual frameworks

mentioned earlier state or imply the use of visual communication for control.

However, Jaca et al. (2014) are much more explicit in linking back to the types

RI FRQWURO UHIHUUHG WR E\ OF$XOH\ HW DO L F
FRQWURO MdIRFXVVHG RQ HPSOR\HHREHRDGLRIDRENXY V HX
VRFLDO FRRUGLQDWLRQY EXUHDXFUDWLF FRQWURO
usefulness, or even necessity, of visual communication in supporting managers

in their exercising of control within organisations. | mention here, as a reminder

to the reader, that the above comparison of frameworks is not intended to
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create a new framework but only to identify themes that can be used as

comparators for those that emerge from this research.

From the visual communication frameworks explored above there were some
themes that did not seem to be adequately covered. These potentially missing
themes stem from a contingency based organisational perspective. The idea of
contingency is effectively to argue that aspects of the organisation, for example
its overall design (McAuley et al. 2014, Lawrence & Lorsch 1967), are
dependent on contextual factors, as opposed to being solely based on general
principles. Contextual variables that might be considered as contingent are
external environment, technology, organisational structure, size and strategy
(Wang & Wang 2016, Chenhall 2003). Interestingly however, these do not
seem to be included in the current existing visual communication frameworks

presented above.

Overall the current visual communication frameworks seem generic and not
sufficiently developed enough to cater for the vertical (departmental) and
horizontal (hierarchical) differentiation of organisations. For example it is
unclear how they are supposed to support the communication needs between
and across the differentiated elements of the organisation, i.e. different
production areas (value streams) or departments. Existing visual
communication frameworks assert that they are applicable to the shop-floor
environment but they do not account for the hierarchy that operates there and
the differing needs in terms of information (Jaques 1990) of those at different
hierarchical levels. Recognising that visual communication is being used as
part of the performance management system (discussed later in this chapter),
which covers the strategic, management and operational levels of the
organisation, also requires that the visual communication frameworks should

recognise this dynamic.

In addition, complexities such as de-layering, where managers can be tasked
with responsibility for all three of these performance management areas (Otley
1999), only adds to the need to consider the specific nature of the shop-floor in
modern manufacturing environments and their corresponding needs from a

visual communication perspective.
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An interesting insight into the nature of hierarchies was proposed by Jaques
(1990). He argued that one way to conceptualise the levels of the hierarchy
was to observe the differences in respective levels in relation to the time
frames. These time frames are the longest target completion time for any task
assigned to that job function. These time-based discontinuities he argued serve
to help visualise a "universal truth" (Jaques 1990, p130) about the structure of
hierarchies. In fact what Jaques (1990) was arguing is similar to the argument
by Lawrence & Lorsch (1967) about the time orientations of organisational
members as being related to the time it takes them to get feedback from their
respective sub-environment. In the context of visual communication, this
assertion by Jaques (1990) could be usefully superimposed on to existing visual
communication models to reflect the differing needs from visual communication
in line with the respective time horizons associated with each of the hierarchical

levels.

In relation to the contingency of strategy, the discontinuities in the hierarchy and
how this informs the way in which visual communication might be considered
are echoed by the issues raised by Lee & Dale (1998). They described the
discontinuities that are necessarily there when implementing strategy
deployment. This is the cascading of objectives to each level of the hierarchy

consistent with the overall vision of the organisation.

Lee & Dale (1998) described an issue that they referred WR DV 3DEVWUDFW Y
concreteness”. This is related to what can be thought of as abstract high level

strategic policies and how they need to be made progressively more concrete

as they are cascaded through the organisational hierarchy. Visual

communication as an instrument affecting control can be expected to reflect this
increasing objectification of strategy as it is cascaded. This would practically

mean that the visual communication at the shop-floor level would remain

consistent with the high level strategy but would speak to the operators in a way

that is meaningful to them. The risks of getting this cascading process wrong

were identified by Kogure (quoted by Lee & Dale 1998) as:

X "Management policies of superiors and subordinates are both abstract
and deployment of policy is carried out only perfunctorily.

x Content of superior manager's policy is too concrete.
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x $JDS EHWZHHQ WKH VXSHULRU PDQDJHU V SROLF\
policy is conspicuous because the former is too abstract and the latter is

to concrete".

(Lee & Dale 1998, quoting Kogure)

The risk of getting the deployment process wrong is that the thrust of the overall
vision is lost as is it progressively cascaded. However, even if it is efficiently
cascaded, there is still the risk that badly encoded visual communication could
still dilute the message. This issue highlights one of the important contributions
that this research makes in enabling the effectiveness of visual communication
to be checked at the shop-floor, and enabling the reconnecting of strategy and
objectives.

The remaining significant contingency factor that seems relevant to visual

communication, but seems to be given little prominence by existing research, is

the national culture within which the organisation is situated. Edward T Hall's

concept of high/low context communication asserts that individuals have a pre-
programmed cultural specific context (Kittler et al. 2011) that directly influences

the way in which communication is affecting. Hall proposed three interrelated

dimensions of culture as being important to communication. The first of these

ZDV WLPH’ 7KLY UHIHUUHG WR KRZ PHPEHUV RI GLIIF
time and the way they perceived it (monochronic vs. polychronic). The second

ZDV 3V S D Rigireferréd to differing cultural frameworks for defining and

organisLQJ VSDFH 7KH WKLUG ZDV 3FRQWH[W" 7KLV ZD\
meaning has been constructed differently across cultures using different context

and information (Kittler et al. 2011, p65 referring to Hall).

Within a shop-floor context, accepting that it is in a relatively closed
environment (Thompson 2004), it may be that that by standardisation and
training, the differences in the use of communication by different cultures can be
normalised. However, in recognising that visual communication is often
deployed as a corporate requirement and may be deployed in a cut-and-paste
mode in different geographic regions, it is realistic to think that cultural
contingency may be an issue and should be considered. Within this single case

study research this factor was difficult to realise and assess. It was however an
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additional dimension that was noted and would form part of any wider visual

communication framework related to shop-floor deployment.

Based on the above review of literature and discussion | have added the

potential missing themes to the framework by Jaca et al. (2014), see|Figure 2-8

below.
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Figure 2-8 - Synthesis of Literature and Jaca et al. 2014

(Diagram by author, based on model by Jaca et al. 2014, p1758 and additional

categories identified from the literature review)

What | have added to this diagram are the themes and contingencies that have
emerged from the above discussion 7KH ILUVW LV pWHFKQRORJ\T
generic types of organisations have been identified and characterised by
Thompson (2004); based on the core technology they utilise. This should be
included in any synthesis as it arguably drives the subsequent imperatives and
therefore the key issues that are in need of being communicated. Next are the
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contingencies identified by Wang & Wang (2016), i.e. strategy, structure, size

and national culture. Finally are the shop-floor contingencies identified by the

operations management triangle proposed by Schmidt (2005). These are said

to be the shop-floor related imperatives that are constantly being managed and

balanced, i.e. the substitutability between inventory, customer demand, and

available capacity. | have aligned these GLUHFWO\ DERYH WKH puFRPSD
VI\VWHPVY VHFWLRQ RI WKH WULDQJOH WR LQGLFDWH \
which the organisation is controlled. The issue of control in organisations will

be further developed later in this chapter.

In summary, in this section | have compared various visual communication
models in an attempt to synthesise an overall list of themes. As a potential
taxonomy and guide to this research it was necessary to superimpose the
specific context of the shop-floor environment and the imperatives that operate
there. This provides guidance to the nature of the visual communication in
organisations and supports the analysis used in the research methods by

theorising about what can be expected to be revealed in terms of themes.

The comparison of several visual communication models indicated significant
overlap in themes, although some gaps were also identified. These missing
elements from the models potentially highlighted how the visual communication,
in the context of control, might be contingent on additional factors such as
technology or organisational structure, but it did not suggest that visual

communication was for any purpose other than for control.

The remainder of this review is focussed on introducing a theoretical perceptive
of organisations that | will argue is relevant to this research and its particular
context. This perspective will be used to explore the role of visual

communication and how it critically supports organisational performance.
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2.5 Theoretical Perspective of Organisation s

To help contextualize this research it is useful to identify the specific perspective
of organisation that has been taken. Organisations appear in a variety of
different shapes, sizes and purposes. They range from a handful of individuals
to huge nationals and multi-nationals, employing tens of thousands of people
(Scott 1992). There are many ways of considering organisations from a
categorisation point of view. Examples are public, private and voluntary
sectors. However, it is necessary here to find a way of describing them that is
useful from the perspective of this research. This point is made by Rich (1992,
p760) who states that "in the final analysis, classification systems are judged
not by the ease or neatness through which the organisations are grouped but by
WKHLU XWLOLW\ DQG WKH DELOLW\ WR UHSOLFDWH UH

*HQHUDO 6\VWHP 7KHRU\ LV 3D ZD\ RI WKLQNLQJ DERXYV
FRPSOH[ V\VWHPV"™ HODRMPR QHis perspective is intended to

make it easier to study complex systems by breaking them down into sub-

systems and describing them individually as well as their relationship with other
V\VWHPV 837KH\ DUH pV\VWHPVY EHFDXVH WKH\ DUH PL
different parts (the sub-systems) that depend on each other, and are related to

HDFK RWKHU VRPHWLPHV LQ YHU\ VLPSOH ZD\V DQG V
(McAuley et al. 2014, p69).

It is first relevant to explain the difference between closed and open systems. A
closed system is said to exist if there is no exchange of materials with the
environment, i.e. nothing enters or leave the system (Bertalanffy 1950),
whereas an open system is where there is an exchange of materials with the
environment (Scott 1992). From a factual point of view, organisations do not
exist as closed systems. However, some parts of organisations can be
'relatively’ closed (McAuley et al. 2014) and arguably need to be relatively
closed to affect profitable stability (Thompson 2004). This last statement is
important because the view of organisations that | have presented below is
consistent with the theory where it is argued that for certain types of
organisations, or parts of the organisation, there is a technical rationality in

effective closure of the shop-floor from the environment (Thompson 2004).
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In thinking of organisations as comprising systems, it is the relationship and
interdependence between these sub-systems that helps to identify the
differences amongst them (Scott 1992). Boulding (1956) describes nine
different levels of complexity ranging from the most simplistic static structures to
deeply complex systems that he refers to as transcendental systems. For this
research, those specified by Boulding (1956) at level three are the most
relevant. These are referred to as @ontrol mechanisms %r €ybernetic
systems {[Boulding 1956). Classically these are described as representing a
thermostatic system (Scott 1992), i.e. where the system, through differentiated
sub-system elements, is capable of regulation by comparing actual and desired

temperature.

Shown below in|Figure 2-9|is the representation of an organisation as a

cybernetic system (Scott 1992). It can be seen to be made from a number of
sub-elements, materials and information flows; the flows represented by the
numbered arrows. The policy center is where the overall goals for the system
are set. This is in response to the requirements as they are interpreted from the
environment. These are transmitted to the control center in the form of goals,
policies or standards. The control center has two roles. One is to transmit
programs to the operation center in relation to what they are to manufacture.
The other is to monitor the outputs of this operations center and regulate it to
ensure that it operates in accordance with the policy center, i.e. ensuring that
the safety, quality, cost and delivery of products is according to those targets
set by the policy center. The regulation is affected by actions taken to correct
discrepancies (Scott 1992) between target and actual. The diagram also shows
a second feedback loop returning to the top of the diagram, connecting to the
policy center. This is to monitor the overall performance of the system to
ensure that it is aligned with the on-going needs of the environment (Scott
1992).
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Figure 2-9 - Abstract Model of Cybernetic System

(Scott 1992, p81, adapted from model by Swinth)

The organisation as a whole is shown as an 'open’' system because there is an
exchange between the organisation and the environment. At the same time the
operations centre (bottom box) is relatively closed in having standardised
inputs, outputs and expectations in its behaviour (Schmidt 2005, Thompson
2004).

The role of visual communication in this overall scheme is that it is a component
part of this cybernetic system. It is part of the information flows that are
designed to ensure that people in the organisation are clear about their
objectives (Liker 2003, Lee & Dale 1998). It is also an important component for
visualising the current status in respect of those objectives (Liker 2003). It is
used for communicating targets, goals, policies and procedures (Bateman et al.
2016, Lee & Dale 1998) as well as monitoring and controlling them. Thisis a

theme that | will develop later in this chapter.

The shop-floor is represented by the 'operations centre' in the above figure. In
this research the aim was to focus on visual communication that is associated

with this part of the overall organisation. | have partially redrawn this diagram to
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depict the scope of this research, see|Figure 2-10(below. This diagram also

helps to explain the importance of this research, as the effectiveness of the
intended and interpreted meaning of visual communication used in this context

is correlated to how well the organisation is able to regulate and function.

Figure 2-10 - Abstract (Truncated) Model of Cybernetic System

(Truncated by Author - Scott 1992, p81, adapted from model by Swinth)

Having presented a theoretical view of organisations as systems, and
highlighting the specific role that visual communication plays, it is necessary to
redress the absence of people in the above diagram by introducing socio-

technical systems theory.

As discussed earlier socio-technical system theory focuses on the relationship
between the interrelated and interdependent variables of "...people, technology,
DQG HQYLURQPHQW« &XPPLQJV S 2UJDQLVDW
perform some primary tasks. In the case of Automotive UK, it is to produce
particular specification products, at a specific rate, for a number of customers.
Focusing solely on these imperatives, and designing the organisation based on
these primary task needs, without regard for the needs of those working in this
technical core of the organisation can result in an overall loss. For example
studies conducted in the coal mining industry (Trist & Bamforth 1951) showed
that by ignoring the human element of the organisation, people became
frustrated to the extent that the performance of the task was subverted. Socio-
technical systems thinking asserts that it is necessary to understand the needs
of the primary tasks that the organisation has been set to perform along with the
socio-psychological needs of individuals and groups performing those tasks
(Miller & Rice 1967). Compromising the task needs with the human needs of

those who are performing them aims to foster improved productivity and human
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enrichment. This view builds on the purely modernist view of the organisation

as a cybernetic system shown in|Figure 2-10|above. It does this by recognition

that the system also comprises people and their needs must be attended to. In
this thesis | have continued below to use the cybernetic system model, however
it is not in ignorance of the socio-technical view and in fact the very subject of
this research is to better understand the interface between one form of

technology, i.e. visual communication, and people.

Having considered organisations as systems (open and closed), and introduced
the ideas of cybernetics and socio-technical theory, next | have explored how
organisations can be further characterised. This is relevant as it helps to
explore the nature of visual communication messages, i.e. what is it specifically

that is being communicated.

2.6 Organisational Characteris ation

In this next section | have explored the key imperatives for typical mass
production environments. This helps to explain the uses that visual
communication is put to as part of the shop-floor cybernetic control system. By
exploring characteristics, such as shop-floor layout, also helps to highlight how
the shop-floor cannot be considered to be a single system, but is further
differentiated into sub-systems that focus on particular products and/or
customers. This helps to characterise the visual communication imperatives as
well as explaining issues that are important for the research design and

methods.

Mass production can be used to define an organisational type; also referred to
as long-linked technologies (Scott 1992). It is the design and use of specific
technology to produce large volumes of products of a single (or limited) type at
a relatively constant rate. The repetitive nature of production in these
organisations means that knowledge about the best way to select and organize
the resources of the organisation can be perfected over time (Scott 1992). The
utilisation of resources to meet the organisational goals is measured in respect
of efficiency and effectiveness; the efficient use of organisational resources to
effectively meet the needs of its customers and other prioritised stakeholder

groups (Dumond 1994). | will argue that these organisational resources and
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their necessary tuning and blending highlight the central themes around which

visual communication is focused.

In mass production organisations it is predicted that there are attempts made to
affect closure of the shop-floor from external environmental disturbances
(Thompson 2004). Such organisations are considered relatively technically
rational. "Under norms of rationality they seek to buffer environmental
influences by surrounding their technical cores with input and output
components” and these types of organisations 3« VHHN W R -9 RgRiEnd
output transactions” (Thompson 2004, p20-21). This is described as "buffering”
and takes two forms. One is input buffering which is the stockpiling of materials
and supplies to smoothly feed the production process. The second is output
buffering which is the use of inventory to ensure an undisrupted supply of
products to the customer. Thompson (2004) also identified the need for
'smoothing’ or |evelling §he peaks and troughs of customer demand for product
in an attempt to absorb fluctuations and avoid these perturbing the smooth

running of the shop-floor.

Implicit in this is that a factory organised around mass production principles

must generally produce en-masse to be efficient (Thompson 2004), and these

are the reasons for the above actions; to ensure the smooth running of the

production lines. The attempt to close off the shop-floor from external
GLVWXUEDQFHV LV WR VDWLVI\ WKH pQHHGVMItIRI WKH F
these needs (Schmidt 2005) that are in part transmitted and affected using

visual communication.

Some of the key focal areas for shop-floor visual communication are described
by the 'operations management triangle' (Schmidt 2005). This describes three
imperatives that are central to the trade-off decisions that have to be made by
mass-production organisations in terms of their operations (Schmidt 2005). The
operations management triangle asserts that there is a need to constantly seek
balance of the substitutability between inventory, demand information and
available capacity when balancing production. Schmidt (2005, p93) stated that
"...a higher level of capacity can substitute for relatively lower levels of inventory
and information, a higher level of inventory can substitute for relatively lower
levels of capacity and information, and a higher level of information can
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substitute for relatively lower levels of capacity and inventory". These
imperatives and their need for dynamic substitution are areas where visual
communication can be expected to be used for control and communication

within mass production shop-floors.

Perrow (1967) proposed to treat the technology of the organisation, i.e. mass
production, as an independent variable which determined both the structure of
individual departments and the overall structure of the organisation. Within
organisations that can be characterised as being designed for mass-production,
epitomised by long-linked technology organisations, the production equipment
and specifically how it is physically organised must be considered. Physical
layout influences the relationship between people (Liker 2003) and therefore

what is communicated through visual communication. |Figure 2-11|below shows

two forms of organisational layout.

Figure 2-11 *Functional Layout / Process Layout

(Based on the diagram by Liker 2003, p97)

The diagram on the left depicts a layout characterised by groups of similar

machines and therefore similar skills requirements (Liker 2003). In this layout

the product is necessarily produced in batches and is transported from machine

group to machine group, which could be different departments within the same

organisation (Rother et al. 2003). The diagram on the right shows a different
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way of organising the shop-floor. Here the necessary processes have been
arranged for a product requiring a particular sequence of manufacturing

operations DOVR NQRZQ DV pYDOXH VTWalaybupan§iblesliieH U
product to flow from one process to the next; the idea of single-piece continuous
flow production cell (Liker 2003). In a given organisation there might be a

number of such value streams, suited to different products and/or customers.

These different layout choices are relevant to this research because they
influence the nature of the visual communication; they change the relationship
between people. Both layouts enable the use of work groups, defined as a
group of employees in the same unit who do the same or similar work and have
to coordinate their work activities (Galbraith et al. 2002). However work-groups
and team-work are not the same. The layout on the right, because of the flow
design, promotes team-work (Liker 2003). This is relevant to this research
because team-work is defined as "everyone working towards the same aims
and objectives" (Wickens & Marsh 1987, p95). In this single-piece flow (value
stream) layout there is a mutual benefit in cooperation in that only if the product

moves through respective workstations is the next product produced. This is

absent in the piece-work mentality of the functional layout (left diagram -|Figure

2-11|above).

In the single-piece continuous flow layout, the general lack of in-process-
inventory means that problems inhibiting the smooth flow of work quickly
becomes apparent to the whole group. As such the expectation would be for
the visual communication to relate to the performance of the whole cell as
opposed to just individuals processes. It is also relevant to mention that
different value streams could have different targets depending on their specific
customers, manufacturing technology, and the way that technology is being

utilised.

Some authors have suggested that viewing organisational variables such as
structure as being dependant on, for example, the transformation process
(Perrow 1967) LV WR LIJIQRUH WKH SROLWLFDO DVSHFWYV RI 3
KROGHUV™ HJ[HU bilganitatov. HTUis\pWaver is said to be exercised in
both making choices in relation to the organisational structures that are adopted
but also in manipulation of the environment within which the organisation
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operates (Child 1972). Despite partly agreeing with the view that the
organisational leaders have choices about structure and that these choices are
a blend of logic and politics, these choices are limited by environmental
contingency. This is highlighted by Lawrence & Lorsch (1967). Their work
identified that organisational structures and the economic performance of the
organisation are correlated. Arguably from an ecological perspective (Scott
1992) the wrong structure is not long term demonstrably viable (Dominici &
Palumbo 2013).

In the above section | have identified some of the imperatives that define the
uses of visual communication. Visual communication as part of the cybernetic
(shop-floor) control system can be expected to support the management of
materials (raw materials and finished goods) as well as customer orders
(Thompson 2004). This is consistent with Schmidt (2005) who argued for the
need to regulate capacity, demand and materials, as interdependent
imperatives. Additionally the layout of the factory could mean that the emphasis
on these imperatives is different for different value streams, recognising that
different production cells (value streams) are designed to satisfy different
products and/or customers, so that they could have different performance
targets defined.

2.7 Visual Communication as a Form of Control

Having explored what is being communicated, through the taxonomy review
and organisational characterisation, in this section | have looked at why visual
communication is being used. | have explored the need for control and how

visual communication is relevant to affecting this.

There is said to be a need for managers to inform and engage employees to
"act intelligently in the interest of the entire enterprise"” (Bititci et al. 2016, p1l).
Part of this need is fulfilled through the use of visual communication. Based on
the premise that visual communication on the shop-floor is motivated by the
need for affecting control, in this section | have explored different formal types
of control within organisations and explained how these are related to this

research.
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McAuley et al. (2014), drawing on the ideas of Perrow and Ouchi, identified that

the transformation processes and task outputs strongly influence the generic

type of controls that should be considered, i.e. that they are contingent. |Figure

2-12|below shows different types of transformation processes and task outputs

in the form of a matrix. The transformation process is shown to range from
routine, analyzable and predictable to an environment where there are many
exceptions and a higher level of unpredictability. The nature of the task outputs
are also shown to range along a continuum, from stable and measurable to

relatively unstable.

Figure 2-12 +Factors Impacting the Viability of Different Forms of Control

(McAuley et al. 2014, p166)

McAuley et al. (2014) identified the three different types of formal control
arrangements as bureaucratic, output and cultural. Bureaucratic controls relate
to policies and procedures that specify how tasks should be completed. Output
control is where feedback is provided to those that are being controlled such
that this feedback itself elicits appropriate behaviours. Cultural control is the
control of operators through identifying and aligning their values to those

considered appropriate by the organisation.
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A mass production shop-floor, such as the one in the case study site, can be
said to be located within segment one of the above matrix. McAuley et al.
(2014) stated that within this segment the types of controls that can be expected
to be operating are bureaucratic and output controls. However, as will be
discussed in the next section of this chapter, organisations can be differentiated
both vertically (Lawrence & Lorsch 1967) into product focused production areas
(value streams) and horizontally (Schmidt 2005), when we consider the
hierarchal structure. Therefore it is possible that in a mass production
environment, even on the shop-floor, there are in operation all three different
forms of control. Visual communication that operates within such environments
may be expected to contribute to affecting control in one or many of the above
mentioned ways. In addition there are also likely to be contradictions between
formal and informal aspects of the organisation depending on the relative
success in crafting the hierarchy (Jaques 1990), and the way in which the
differentiated parts of the organisation are integrated together (Lawrence &
Lorsch 1967). Part of the cause of these contradictions is the ongoing
environmental influences that necessitate contingent change within the

organisation.

As outlined in the introduction, this research has been focused on the shop-
floor. In this respect the issues of control are covered by the umbrella term of
operational control rather than strategic planning or management control (Otley
1999). However, this is not to say that individual managers, including those
close to the shop-floor are not sometimes responsible for strategic and
management control issues. This would be consistent with the notion of de-
layering (Baumol et al. 2003). Otley (1999) stated that "...the same manager
may well be responsible for some elements of strategy, management control
and operational control" (Otley 1999, p365). This point highlights that the shop-
floor use of visual communication could correspondingly include strategic and/or
management control and may not be restricted to only operational control. In a
relatively flat organisation these differentiated uses of visual communication
might not be clearly discriminated in the minds of those tasked to affect that

communication.
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Considering these debates and using them to inform my overall research design
and methods, | have recognised that the controls being deployed on the shop-
floor may be a witting and unwitting blend of all three different types. The
cutting and pasting of visual communication from what has worked elsewhere
without due consideration to the specific needs of the hierarchical and lateral
integrative needs of a given organisational context (Galbraith et al. 2002) may
mean that the motivation behind the use of visual communication is less than

clear.

2.8 Performance Management Systems

From a management perspective, the use of visual communication at the shop-
floor level is more than just displaying metrics related to the mass production
imperatives identified earlier. To affect control of these imperatives it is
important that the visual communication is used to communicate the goals of
the organisation to the operators in a meaningful way, and too stimulate in them
the desired behaviour in support of those goals (Fullerton et al. 2014, Leeuw &

Berg 2011). In the diagram below | have shown again the cybernetic systems

model indicating the area of focus for this research (see(Figure 2-13|below).

The information flows indicated by the input and output arrows to the operations
centre indicate respectively the goals of the organisation being cascaded and
the feedback necessary to know if the organisation is meeting these goals. This
is the area of focus for this section and the discussion below.
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Figure 2-13 - Modified (Truncated) Model of Cybernetic System

(Truncated by Author - Scott 1992, p81, adapted from model by Swinth)

The performance management system is the process a company uses to
manage performance in respect of organisational level strategy and goals
(Leeuw & Berg 2011). It can be considered to incorporate five central themes.
These are objectives, plans for their attainment, target-setting, reward
structures, and finally information feedback loops (Otley 1999). This definition
implies a linkage between strategic planning, management control and
operational control, whereas often in the past these three areas have been

treated as being independent of each other (Otley 1999).

A contingency approach recognises there is not one right way to structure
performance management systems, but that there should be coherence
between the three elements; strategic planning, management control and
operational control (Bititci et al. 2016). The notion of "fit" is relevant here,
recognising that the challenge is often in balancing the contingent demands of
the operating environment with the extent to which a mismatch between the
current organisational processes would be tolerated by the organisational
stakeholders (Markus & Robey 1983). Strategic planning, management control
and operational control are dynamically interwoven not only to affect control but
also to initiate and sustain change (Leeuw & Berg 2011). This relationship
highlights the importance of getting visual communication right and at the same

time the difficulty of doing so.

It has been argued that the effectiveness of the system is to a greater or lesser
extent dependant on how well the system is implemented (Dumond 1994). A

poorly considered system, for example static performance measures, could
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result in local optimization by individuals or sub-elements within the organisation
providing for locally efficient but organisationally ineffective behaviours (Leeuw
& Berg 2011, Neely et al. 1997). From a visual communication perspective, as
part of a performance management system, the targets and measures that are
visualised must be aligned through an effective process. This is to ensure
coherence and delivery of the strategy (Bateman et al. 2016, Bourne et al.
2000, Lee & Dale 1998), whilst remaining dynamic in the face of competition
(Bititci et al. 2000).

Some of the obstacles to defining coherent performance measures, which align
metrics at a strategic, tactical and operational level, are said to be the current
lack of useful structured frameworks (Bhagwat & Sharma 2007). This is
summed up by Bititci et al. (2000) who spoke about this gap in knowledge, and
stated that this effectively means that it is difficult for organisations to
"differentiate between improvement and control measures, develop causal
relationships between competitive and strategic objectives and processes and
activities...effectively and efficiently manage the dynamics of their performance
measurement systems, [and] ...quantify the relationships between measures
within a system" (Bititci et al. 2000, p695, words in square brackets added by
the author).

One challenge at the level of the shop-floor is the need to align behaviours with
the higher level organisational goals, i.e. the need to meaningfully cascade
organisational objectives (Mascheck et al. 2013). There is the risk that the
objectives, and potentially the overall strategy, can become diluted in an
attempt to make them actionable at the respective levels. The phrase
"abstractness versus concreteness" (Lee & Dale 1998) mentioned earlier is in
recognition of the tension between employees at each level of the organisation
acknowledging their respective objectives but these same objectives when
cascaded to the next lower level of the hierarchy could be interpreted as being

too abstract.

Tools such as the "consistency matrix" or "X matrix”, shown in|Figure 2-14

below are utilised as a visual device to affect and demonstrate correlation

between the strategic level goals, the operational level tactics and the business
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processes that are impacted. They are used in an attempt to connect the aims,

objectives, actions and measures of the organisation.

Figure 2-14 - X Matrix +Checking Consistency of Objectives.

(Diagram is an example from Automotive UK +but has been anonymised. The
strategic goals are correlated with departmental objectives, targets and metrics to

visualise and ensure consistency)

However, this tool suffers from a range of problems mainly associated with the
subjective nature of the goals translation process as well as the subjective
nature of how correlation is validated. A list of criticisms are given by Mascheck
et al. (2013, p5), who stated that "...goals remain rather unspecific and
generic...goals are not derived scientifically or based on a consistent set of
rules...goals correlations to those one level up in the hierarchy get evaluated
subjectively...interactions or tradeoffs between goals are not considered”. The
relevance of this to visual communication is that there are additional translation
(encoding / decoding processes) when cascading objectives using visual means
which could result in yet further dilution and dislocation from their original

intended strategic purpose.
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One aspect is ensuring that the goals are aligned whilst another is how to

measure those goals. Directly connected to the cascading of strategic goals at

WKH 3SPDFUR™ OHYHO ZLWK WKH JRbeedtokgurd KH 3PLFUR
coherence of the Key Performance Indicators (KPI )\(Bessant & Francis 1999).

These measures are intended to communicate with individuals and groups to

ensure that there is a momentum towards the intended strategy. However, a

settled approach for this translation process is missing (Mascheck et al. 2013).

Focusing specifically on those in the hierarchy that are engaged in operations,
there is a need for information cascaded from the plant objectives that facilitates
their decision making (Fullerton et al. 2014). Traditionally within business
management systems there has been the use of financial performance
measures, often drawn from a functionalist perspective, and adopted from
economic theory. Here the focus has been typically orientated to performance
measurement as opposed to performance management (Otley 1999). This can
also be explained by the terms leading and lagging measures. A leading
measure is used to predict an outcome whereas a lagging measure is a

measure associated with the outcome itself (Kaplan & Norton 1996).

An example of using a combination of leading and lagging measures is provided
by the concept of the balanced scorecard (Kaplan & Norton 1992). This
proposed that at least at the executive level, a variety of measures and metrics
provide protection against a myopic view on only financial data, possibly
resulting in suboptimal performance. Kaplan & Norton (1992) petitioned for a
view across a range of both financial and operational metrics. These are
focusedon UHFRJQL]LQJ WKH ILUPYV SHUIRUPDQFH IURP D
measuring the organisations critical processes and competencies,
understanding the organisations capacity to continue to create customer value
and finally being aware of the creation of shareholder value (Kaplan & Norton
2001).

51



Bhagwat & Sharma (2007) characterise these metrics as comprising:

X Short term / Long term objectives,

Financial / Non-Financial measures,

x

x

Leading / Lagging Indicators,

x

Internal / External performance measures.

In accepting that strategy should be meaningfully cascaded using a range of
financial and operational metrics at the executive level, it seems conceivable
that there should be an expectation to find these themes contained in the
metrics at the shop-floor level. Likewise these themes would potentially be

found as the motivation for the use of particular visual communication elements.

Despite Kaplan & Norton (1992) predominantly being focussed at an executive
level, it is interesting to identify the types of measures being deployed, how they
are characterised, and their relevance to visual communication. In the same

way that the cybernetic organisational perspective depicts the inputs, process,

and output components of the organisation (see|Figure 2-13), similarly metrics

can be corresponding associated with each of these three components. There
is also a need, consistent with the hierarchy (Jaques 1990), to have short,
medium and long term measures, and furthermore there can be a combination
of financial and non financial measures in each case. This highlights the
complex needs for communication, to which visual communication can also

contribute.

At a basic level however there may be some common themes that would
necessarily emerge just because of the nature of the shop-floor. This would be
despite whether strategy is effectively or otherwise cascaded. In accepting the
assertion that capacity, inventory and demand information are primary
imperatives in a mass production shop-floor (Schmidt 2005, Thompson 2004),
at minimum there can be an expectation to find these connected to the use of

visual communication (Nash 2004, Bessant & Francis 1999).

2.9 Conclusion

In this review of literature, | have considered the organisational perspective that

is suitable for this research. This helps to establish the context within which
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visual communication is being used. In addition, by looking at the control types
used in organisations, | have identified those that are most likely to be found at
the level of the shop-floor in the specific type (Thompson 2004) of organisation

in which this research has been conducted.

Next, by exploring taxonomical frameworks that are related to the research
aims, and by comparing and contrasting several different models, | have
identified the broad themes that can be expected to be found on the shop-floor.
These provide a range of themes that can be contrasted with what emerges

from this research.

| also briefly introduced the thinking behind socio-technical system theory. This
rebalances the design of the organisation from one based purely on the needs
of the primary tasks to one which also considers the needs of those individuals
performing them. It shifts the perspective from a modernist to a neo-modernist
view, where the socio-psychological needs of organisational members are seen
as a dependant variable for successful organisational design. It is relevant to
consider this perspective, as this research explores a way (visual
communication) in which people are integrated together with these task

requirements.

Finally I have looked at visual communication from a performance management
systems perspective to understand how visual communication is being used
and also some of the potential problems with ensuring it is consistent within

such a system.
The key issues identified in this review were;

In a mass production environment there are some key shop-floor related
imperatives that are said to motivate the way in which communication is being
used, i.e. inventory, capacity, demand information (Schmidt 2005, Thompson
2004). These three generic themes can be related to the cybernetic system
perspective and highlight the complex uses for which visual communication is
employed, i.e. measures that are leading and lagging, those that are for the

short, medium or long-term, and financial and none financial.
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This view of visual communication is also captured to an extent by literature
relating to the use of policy deployment (Lee & Dale 1998). This effectively
connects strategic planning, management control and operational control (Otley
1999). Here, visual communication as part of the broader cybernetic process is
being used to display cascaded goals, as well as to track and affect those goals
(Leeuw & Berg 2011).

Continuing with the cybernetic perspective, in a mass production environment
there is a need for management to affect control of the shop-floor. In such
environments the predominant controls are predicted to be bureaucratic and
output types (McAuley et al. 2014). However, issues such as de-layering may
mean that all three types (bureaucratic, output and cultural) are operating
simultaneously at the level of the shop-floor. Visual communication is being
used to affect control of the shop-floor and arguably is affecting control in

accordance with these three types (Jaca et al. 2014, Greif 1991).

Existing visual communication models (taxonomy) were reviewed and some
common themes were identified (Jaca et al. 2014, Galsworth 2004, Mestre et al.
2000, Greif 1991). The identification of these was necessary to provide some
theoretical basis for comparing and contrasting the findings; ensuring that they
are connected to theory (Fransella & Bannister 1977).

These visual communications models have a great deal in common when
compared back to back. However, some elements such as contextual variables
relating to national culture, i.e. time, space and context, are absent. In this
research, as a single case study, these themes were not assessed, although
contingent needs from different value streams did become apparent, as will be

discussed in the findings and discussion chapters.

In the next chapter | have identified the design and methods that were used to
achieve the research aim and objectives. These have been built on the
foundations of the Shannon & Weaver (1949) Communication Model. Using
this model | was able to identify methods that enabled me to correlate between
the intended and interpreted meanings in relation to selected examples of visual
communication. This has been done in a way that was sympathetic to the

issues raised in this review of literature. One example of this is recognising that
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it was necessary to access the motivation behind the use of visual
communication within its situated context. A second example is the need to
recognise the differentiated social structure of the organisation, called value
streams. These value streams are consistent with the semi-autonomous work
groups espoused by the socio-technical system theory perspective. These
social groups support individual continuous flow production cells (Liker 2003),
which have been created according to specific task needs. It is necessary to
ensure that the research design can capture the intended and interpreted
meaning of visual communication within these unique task and socio-technical
settings. Finally the literature review has also been used to validate the findings
by correlating the usage of visual communication with the expectations from

literature.

55



3 Research Methodology & Design

In this chapter | have detailed the methodological approach, the research
design and methods, as well as showing how these have been aligned
according to the conceptual model. The aim of this was to enable access to the
correlation between the intended and interpreted meaning in relation to specific
examples of visual communication taken from the shop-floor at Automotive UK.
| have also provided a detailed account of the data gathering for the research as

well as a short summary of a pilot study that was conducted.

3.1 Research Methodology +Neo Empiricist

It is important at this point to state my ontological and epistemological
commitments as these have informed my approach to answering the specific
questions within this study. More generally it is the way | have engaged with
this organisational research (Gill & Johnson 2010). These '‘commitments’ are
important in that they "...are a key feature of our pre-understandings which

influence how we make things intelligible" (Johnson & Duberley 2000, p1).

Ontology is a philosophical question about what constitutes reality (Scotland

'R WKLQJV H[LVW LQ UHDOLW\ VR WKDW WKH\ DUF
2014, p11) or are these perceived things just products of our minds? In terms
of social research they are specifically questions about the social world and how
it is perceived and understood (Hughes & Sharrock 2007, Behling 1980). This
debate is important because the position adopted within these philosophies,
either as a belief or as a pragmatic decision, influences the approach taken
towards research; each of these different beliefs about reality in turn giving rise
to different organisational perspectives. These various perspectives (vantage
points) for observing organisations, and the assertions made within literature
from one perspective, can often be contradicted by literature stemming from

another approach (Scott 1992).

As a professional Engineer since 1991 | am predisposed towards a realist
ontological view of the world. This is a view that there is a reality out there and
LW LV LQGHSHQGHQW RI XV DV REVHUYHUV OF$XOH\ H'

organisation is there to be seen, we just need to figure out how to look. During
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the last 12 years, as an engineer and manager, | have worked in a global role
as an internal consultant. | have applied Lean methods (Towill 2010) for
organisational transformation across many different sites located in different
parts of the world. | am employed to make interventions and consider that
being action orientated is critical for me personally and my role within the
organisation. | see that my realist ontology is somewhat predictable based on
the job that | do. Also my world view to some extents makes it predictable that |
would do this type of job.

There are ongoing debates about the validity or truthfulness of taking this realist
view of organisations (Johnson & Duberley 2000). | view the social world of the
organisation as a messy version of the natural world. Organisational reality is
noisy and difficult to bound but | do not see organisational phenomena as being
something that is created in my mind and unique to my perception. Itis not
aside from the natural world but for me is just a part of it. | believe | am able to
perceive aspects of the organisations reality and that beyond this | am able to
make interventions to this reality that are effective at achieving broadly the
results that were anticipated. As such this objective ontology sets the scene for
the research design and methods (Crotty 1998) and arguably even the problem
that | have sought to research.

In conducting this research, in an effort to answer my central question, it was

necessary to access the interpretation of reality by managers at Automotive UK,

whilst remaining independent of the research findings. | employed methods that

KDYH OHG 3«WR SURYLGH D Q digarkdato@MO RH [ VHKBILRWKH U
(Johnson & Duberley 2000, p181). To access these interpretations the

research approach has had to capture the meanings given to specific visual
communication within their contextual setting (Jappy 2013). Consistent with my

specific overall orientation to research this has been conducted from a neo-

positivistic theoretical perspective (Crotty 1998).

Neo-positivism, along with Positivism, shares the commitment that to get

knowledge about a phenomenon then it must be accessed using our senses.

Both camps agree that this is the only way to access knowledge about the

natural world, and apply the same conditions to the social world of organisations

(Johnson & Duberley 2000). There is however an important difference between
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positivism and neo-positivism. Neo-positivism holds that to understand human
behaviour in organisations we must access the interpretation of those within
organisations of their perceived reality. This means using suitable methods for
accessing their subjective interpretation of that reality. Neo-positivists, such as
myself, would argue and believe that through the correct deployment of
research methods it is possible to utilise subjective data, provided by those
inside organisations, to make objective observations about what is going on in

that organisation in respect of specific phenomena (Johnson & Duberley 2000).

| considered the neo-positivist approach was suited to this research for at least
two reasons. Firstly, it recognised that the meaning of visual communication at
Automotive UK is affected by its social context and cannot be understood in its
absence (Kenney 2009). This is consistent with the research approach | have
taken which was to conduct the research within its situated context, using actual
examples of visual communication, and accessing the intended and interpreted
meanings directly from those individuals between whom the visual

communication was being used.

Secondly, the research has been conducted in an organisation of which | am
part and | recognised the possibility of influencing the research findings (Symon
& Cassell 2012), which | have discussed further in the next section. As such |
have employed a research design and methods that impartially capture the way
in which visual communication was working at Automotive UK. This was
achieved using a mixed qualitative and quantitative approach with a particular
focus on participatory methods to capture the intended and interpreted meaning
directly from those using visual communication. Only subsequent to
establishing an objective correlation using quantitative surveys methods have |
provided my interpretation of the results. Although my observations of the data
are subjective, | have tried to inform this subjectivity through the theoretical
perspectives established in the literature review, i.e. taxonomical frameworks,

cybernetics systems, control and performance management systems.

This neo-positivist orientation underpinned my decision to use a case study
research strategy to access the intended meaning and subsequent

interpretation of visual communication.
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3.2 Reflection

Neo-positivist research, similar to positivism, has as its heart two embedded

significant philosophical assumptions. These are:

S7TKDW WKHUH H[LVWYV DQ LQGHSHQGHQW VRFLDO L

inspection, through the deployment of a suitable methodology"

"That it is possible to neutrally gather data without contaminating them
WKURXJK WKH YHU\ DFW RI REVHUYDWLRQ"~

(Gill & Johnson 2010, p188)

The first of these assumptions is taken for granted within positivist research and
does not need to be further debated here. However the capacity to gather data
as an observer, without contaminating it, or at least recognising the extent to
which there can be bias, is important. In this section | have critiqued my role as
researcher versus my role as employee of the same company, and how this has
the potential to impact this research. It is argued that researchers can be
objective to a greater or lesser degree; that by bringing their own social, cultural
and political interests (Symon & Cassell 2012, Brannick & Coghlan 2006) to the
research they are in fact part of what they observe (Gill & Johnson 2010). This
LV vDLG WR EH HVSHFLDOO\ WUXH LQ WKH FDVH Rl FRC(
organisation. Reflexivity is the exploration and attention to the relationship
between the researcher and the object of research. It is making explicit the
"...personal experiences, belief systems, motivations and tensions, as well as
political agendas...continually assessing the impact these factors may be having
on the research endeavours” (Brannick & Coghlan 2006, p145).

There are two types of reflexivity (Gill & Johnson 2010). One type relates to
epistemic reflexivity. This is where the researcher attempts to unearth and
challenge their own internalised presuppositions that could impact how they
structure, conduct and subsequently interpret research activity (Gill & Johnson
2010). The second type relates to methodological reflexivity, which is an
evaluation of the protocols that are followed to ensure that the researcher does
not inadvertently bias the results. The aim of such reflexivity is "...to improve

research practice through the facilitation of a more accurate representation of
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UHDOLW\ YLD WKH HUDGLFDWLRQ RI PHWKRGRORJLFDO
p178). Within neo-positivist research the reflexivity is limited to methodological
reflexivity (Gill & Johnson 2010) and that is what | have presented below.

The organisation | work for has a corporate structure comprising more than one
hundred individual manufacturing sites. These have been divided into groups of
companies producing similar products. | work for one such group comprising 17
individual sites, of which | currently support five, based in China, South Africa,
Czech Republic and the UK.

From a reflexive perspective one important issue that helps to characterise the
influenceol P\ UROH LQ WKH FRQWH[W RI WKLY UHVHDUFK |
HRXWVLGHUY %UDQQLFN &RJIKODQ WR $XWRPRWL
who is seen to be an organisational member, being subjected to the
RUJDQLVDWLRQYV V\VWHP Vis se&Hd e DdéepPrigerR. X Wavel G H
a longstanding relationship with the five plants | currently support, having

worked with them between three and twelve years. My role as a corporate
resource, tasked to work with management teams within the sites, but not

directly part of those management teams, means that | straddle somewhere
between the insider / outsider continuum. However, | personally try to maintain

a bias towards being an outsider. | encourage this view of me to ensure that

others see me, and | consider myself as being independent of the site. | do this

in an attempt to remain objective with advice and interventions. | think this has
helped when conducting this research as my perception was that | was seen as
behaving in a way consistent with how the organizational members have

previously encountered me, i.e. an objective outsider. However, despite my

best efforts to maintain an overtly positivist stance, this is still complicated by

my role in the organisation, and the potentially conflicting need in this thesis to

make an individual contribution to knowledge and practice (Zuber-Skerritt &

Perry 2002). There are said to be a number of challenges for those conducting
research in their own organisation, e.g. access, pre-understanding, role duality

and organisational politics (Brannick and Coghlan 2007). | have structured the
following part of this section according to these areas to engage in a discussion
about their respective impact on the objectivity of this research. The subject of

this reflexive critique is the extent to which | have done this successfully by

60



deploying the methodological rigour necessary to remain objective, whilst at the

same time benefiting from access and pre-understanding.

3.2.1 Access

| had the benefit of both primary and secondary access (Brannick & Coghlan
2007). This is respectively access to the organisation in its broader sense as
well as to the specific system/sub-systems within the manufacturing site which

were the focal point of this research.

| have worked with the organisation for a number of years and built a level of
credibility with individuals within the management team. This has afforded me
privileged access to various levels of the hierarchy. The fact that | am not part
of the management structure, but an outsider from a role perspective, makes
me seen, | believe, as relatively objective and neutral. However there is
recognition that my reporting lines are to the same senior personal that the plant
managers also report to. This could lead to some reservation in terms of what
is revealed to me, but | personally correlate confidentiality with credibility, and
the individual managers have had experience over a number of years that what
they reveal to me would not get passed upwards to the hierarchy.

Additionally the subject of this research was not seen as being contentious.
The organisation, as part of its Lean development, had made efforts to improve
the visual management of the shop-floor. There was recognition by some
members of the management team that communication on the shop-floor was
problematic, and efforts should be made to improve it. The Human Resource
Manager and Production Manager were two important stakeholders in the
management team enabling the access to those | wanted to include in this
research. My discussion with both these parties was met with positive

comments and a commitment to support the research from the onset.

A further issue related to this topic is the difference between the formal and

informal aspects of the organisation (Watson 2006), and my access to them.

Negotiating with the management stakeholders provided the opportunity to

access the formal aspects of the organisation and its hierarchy. However, my

past association with the organisation as an initiator of potential change could

have resulted in varying levels of cooperation and/or resistance. The granting
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E\ PDQDJHPHQW RI IRUPDO DFFHVV PD\ KDYH VLPXOWD
DFFHVV WR PDQ\ LQIRUPDO DQG JUDSHYLQH QHWZRUN\
p67. Addition in square brackets added by the author). | did not consider this

as detrimental to the research as | considered the use of the multiple methods

for qualitative and quantitative data collection did not rely on revealing

confidential or soft information by the participants.

3.2.2 Pre-understanding

Conducting research in an organisation which | have been associated with for

some time also brings a different set of issues associated with objectivity. My

UHODWLYH IDPLOLDULW\ RI WKH 3«URXWLQHW\BRQ@FWL
&DVVHOO S FDQ DUJXDEO\ FODVVLI\ PH DV PRU|

(Brannick & Coghlan 2007) to this organisation. This correspondingly creates a

range of benefits and challenges.

| had prior knowledge about the organisational structures, both in the way that

the shop-floor had been differentiated into discrete value streams, and the

social composition which was designed to support these physical areas. In fact

| had been actively involved in facilitating the change to this structure from the

previous functional layout (Liker 2003) with its relatively functional social

structure (Woodward 1965) that preceded it around four years earlier. The

creation of these structures was aimed to provide a greater focus of particular

customers and product types (Rother & Shook 2003). This inside knowledge

led me to particular decisions such as a nested case study design (Yin 2009).

This was acknowledging my expectation that different value streams could

exhibit different emphasis on different imperatives. Similarly it was insider

knowledge about the prior usage of methods, such as participant-led-

photography and the eliminate, combine, rearrange, simplify (ECRS) method

within this organisation that encouraged me to use them in this more structured

research setting. My use of scripted questions, defined protocols for

photograph selection, random (alphabetical) selection of participants, and the

use of methods to empower the voice of those involved in the research were all

aimed to fulfill therolH Rl pLQYHVWLJDWRUY <LQ W ZDV V
PHWKRGRORJLFDO GHYLFHV WKDW , DWWHPSWHG WR E
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3.2.3 Role Duality: Organisational and Researcher Roles

Throughout the various stages of the thesis | have tried to maintain a separation
between my professional role in the organisation and my role as researcher,
with the objective to avoid any conflict (Brannick & Coghlan 2007) with the aims
of my direct manager and other senior managers. There are a number of
examples of how | have tried to maintain this dual citizenship of the

organisation. These are:

| prioritised activities related to my job first as opposed to my research. |
worked on my thesis after 18:00 during the working week and additionally
during the weekends. This was to avoid any conflict with my direct manager or
other senior managers within the organisation about the use of my time and the

balance between value added activity and research activity.

The data collection was conducted over a two week period using personal

holidays. This was for similar reasons to the comments made above.

I maintained as much as possible a clear separation in my interest in the results
of my research from any given area of the factory with those of my professional
activities. This was particularly important as | am partly responsible for
informing the organisation about the potential benefits of visual communication
usage. As such | was conscious of potential bias due to having a vested
interest in this topic. Recognising and remembering that this activity was

research was helpful in countering any sense that | had to justify the outcome.

The most important point about my capacity to separate my organisational and
research role was the framing of the central question itself. The core
contribution of my research was to be a measurement instrument that could
access hierarchically intended and subsequently acknowledged meaning of a
given visual communication. The instrument and its capacity to measure was a
barometer of the success of the research, and not the particular result of
correlation within any or all of the value streams. As such it was relatively easy
to separate myself from the core research activity and my professional role.
Also | felt there was no conflict in writing up objectively what | encountered, as
these discussions and findings were based on the use of the measurement
instrument.
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3.2.4 Managing Organisational Politics

The final area of discussion relates to the perceived conflict that could arise
from the potential differences between the aims of the research and the
respective power and interest of key stakeholders (Brannick & Coghlan 2007).
The broad alignment of my research focus with the perceived needs of the
research organisation, avoided any overt conflict with key stakeholders
mentioned above, i.e. Human Resource Manager and Production Manager. It
was also seen as consistent with my normal professional role in the
organisation, which involves the dissemination of practices relating to topics

such as visual communication.

My direct manager was politically neutral in terms of endorsing or resisting the

research. He saw it as something that | was interested in doing, in so far as it

GLG QRW LQWHUIHUH ZLWK P\ pGD\ MREY WKHQ KH GLG
from a hierarchical level | did not have to justify the research topic, or to

feedback progress or planed next steps. Also of great significance, | was not

asked to demonstrate any organisational or financial benefit for the research.

The central question of the research was my choice and | was left to conduct it

in a politically benign climate.

| have already mentioned above the usage of personal holidays and out of
hours working to avoid the potential for conflict and unnecessary senior
management interest in my research. In addition, the amount of time | needed
with managers and operators to conduct interviews posed a risk that could
potentially derail my data gathering. The members of the management team
might protest and withhold access to the operators, thwarting my attempts to
gather the data in a relaxed way. It was this consideration that led me to make
several decisions regarding the methods used and field work protocols:

X Limiting the number of elements for photo-elicitation to six.

X Limiting the number of questions in the survey to ten.

x Limiting the number of photographs rated using the questionnaire.
x Limiting the number of operators per value stream to three.

x Collecting relatively limited soft data in the form of comments.
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3.2.5 Conclusion

In the above discussion | have considered the issues arising specifically
because | have conducted research in an organisation of which | am a member.
Using the potentials areas of conflict highlighted by Brannick & Coghlan (2007) |
have considered my dual role, and the impacts this had on my capacity to

effectively deploy the research methods.

Acting as an internal consultant, supporting Automotive for a number of years,
has provided some benefits but also risks to this research. Although | am not a
full time member of the organisation, | cannot be truly classified as a complete
outsider. From this perspective | retain a level of separation from the plant
which | believe has enabled me to adopt a positivist ‘distance’ stance.

However, it has still afforded me the access that | needed.

My prior knowledge of working with Automotive UK had many benefits. | knew
of, and had credibility with, the key gatekeepers to the organisational areas that
| wanted access to, and with their blessing | was able to conduct the research in
a politically neutral climate. This perceived sponsorship by the functional
managers also encouraged those being asked to engage directly in the
research to cooperate with the data gathering activity. My familiarity with the
organisation and its specific internal structures was important for specific
research decisions, e.g. using a nested case study in recognition of the
differentiated shop-floor design. However, it also created some potential risks
in taking things for granted and not question underlying assumptions that could
help to reframe the issues (Brannick & Coghlan 2007). Overall | felt that being
an organisational member enabled this research to be designed and conducted
in a coherent way. However the need to navigate the challenges of doing
UHVHDUFK ZLWKLQ RQHYfVY RZQ RUIJDQLVDWLRQ ZHUH D

3.3 Conceptual Model

The design of this research has been based on a premise that the use of visual
communication on the shop-floor is in the context of a hierarchical bureaucratic
organisation. This is important to mention because it highlights the

underpinning assumption in the research design, i.e. that visual communication
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we see on the shop-floor is motivated in the first instance by some thought in

the mind of the manager.

As discussed in the literature review, communication models are argued to
consist of some basic process steps (Watson & Hill 2012). These are that
«WKH FRPPXQLFDWLRQ SURFHVYV EHJLQV ZKHQ D PHVYV
sender. Itis then encoded ztranslated into a signal or sequence of signals *
and transmitted via a particular medium or channel to a receiver, who then
decodes it" (Watson & Hill 2012, p48). The Shannon & Weaver (1949)
Communication Systems Model views communication according to this systems
perspective (Jones & Kovac 2003). As | have shown earlier, | have modified
this original model by replacing the original headings to depict the

communication process as it is related to this research project. Please see

Figure 3-1|(below). Shown in the upper part of this diagram is the manager on

the left and the operator on the right. It is the correlation of the intended and
interpreted meaning of communication between these two individuals, through

the use of visual communication, that is the aim of this research design.

In the bottom half of the figure | have shown the modified Shannon & Weaver
(1949) Communication Model. This is to indicate how the intended meaning
from the information source (manager) flows through various process steps until

it reaches the destination (operator).
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Figure 3-1 +Modified Shannon & Weaver Model +Conceptual Structure

(Based on the Shannon & Weaver (1949) Communication Model)

There are two elements to the research design based on this conceptual model.
One is the use of the Repertory Grid Analysis (Fransella & Bannister 1977) and
the second is how this has been structured within a Case Study approach (Yin
2009).

I will firstly explain the use of the Repertory Grid Analysis design. This in turn
will help to explain how the features of a Repertory Grid Design have been

aligned with the above conceptual model.

3.4 Research Design

3.4.1 Repertory Grid Analysis - Design

Repertory Grid Analysis is an approach used to elicit psychological constructs

(Partington 2002) from individuals and groups. Repertory Grid Analysis

classically involves structured interviews with individuals. These interviews are

XVHG WR HOLFLW DQ LQWHUYLtdExplor§ theSieMs R DO FRQ\
individual at a level that the interviewee is probably unaware of. In this research

| used the Repertory Grid AQDO\VLY GHVLJQ WR HOLFLW WKH PDQ

constructs which are motivating their use of visual communication. |
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subsequently operationalised these psychological constructs to enable the
evaluation of a range of examples of visual communication. With these aims in
mind the Repertory Grid Analysis approach provided a tailor made design

suited to the aims of this research.

The use of the Repertory Grid Analysis design to gather qualitative and
guantitative data is consistent with what is described as mixed methods (Gill &
Johnson 2010, Yin 2009). This is when in the same research there is a
combination of quantitative and qualitative methods and the researcher accepts
the relevance of both subjective and objective data in the role of social science
research (Gill & Johnson 2010).

Repertory Grid Analysis was developed in the 1950's (Goffin et al. 2010). Itis a
way of exploring the implicit theories people use to make judgements about the
world (Fransella & Bannister 1977). George Kelly, the inventor of Repertory
Grid Analysis technique argued that in trying to make sense of the world people
develop rules. These personal theories or rules of judgement of individuals are
FDOOHG uFanh@ttay aredus®d Yyfindividuals to make sense of their
engagement with the world (Kelly 1963). It is a way for individuals of explaining
events (Goffin et al. 2010); about how "living creatures derive meaning from
their world by seeing similarities and differences between events and construing
their replications..." (Fransella & Bannister 1977, p56).

Constructs are said to be constantly revised to match our everyday experiences
and they are said to be impacted by social contexts (Kelly 1963). This assertion
Is important to this research. The research methods have stratified the data
collection and subsequent analysis across different departments of the
organisation (value streams). This design was specified to capture the common
as well as the unique constructs (Goffin et al. 2010) that were operating at the
shop-floor within Automotive UK.

Repertory Grid Analysis, although originally developed for application to
individuals, has also been applied to groups (Bauman 2015, Alexander et al.
2010, Pike 2007). This requires the identification of suitable methods to take

the various responses from individuals and to categorise and group them to
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identify their similarities. This issue and the methods used to deal with this are

discussed later in this chapter.

In keeping with a neo-positivist approach, the Repertory Grid Analysis is
compatible with participatory research. It is a mode of investigation which
encourages participants to use their natural language which is relevant to the
subject being investigated (Banister et al. 2011, Pike 2007). Since the
introduction of the Repertory Grid Analysis technique, many modifications have
been made by researchers to its design and application. Fransella & Bannister
(1977) describe a number of these different approaches but state that the way
in which Repertory Grid Analysis can be used is limited only by the imagination.
In a review of Repertory Grid Analysis research the majority of business
applications have been related to the tourism industry (Pike & Kotsi 2016,
Hankinson 2004). Tourist destination images have been used in the study of
travel behaviours for a number of years. Whilst typically this has involved
eliciting constructs related to designative images (preferences), there are also
examples of research relating to website design, where Repertory Grid Analysis
has been used to evaluate the content of the images themselves (Bauman
2015). This latter research was more relevant to the research that | have
conducted here where | was interested in the content components of examples

of visual communication taken from the shop-floor environment.

There are three core features of the Repertory Grid Analysis technique that are
common and remain constant irrespective of any modifications (Bauman 2015,

Winter 2013). These are Elements, Constructs and Evaluation, shown below in

Figure 3-2| In the next part of this section | will briefly describe each of these

component parts and explain how they are aligned with the overall conceptual

model.
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Figure 3-2 *Elements of Repertory Grid Analysis

Elements - these are a set of items (people or objects) that are to be evaluated.
They can be provided by the researcher or, as in this research, gathered by
those who will be later asked to identify their constructs, i.e. managers. For this
research these elements were a number of photographs of visual
communication currently used on the shop-floor. | have aligned the box marked

‘elements’ (Figure 3-3|below) with the central box from the modified Shannon &

Weaver (1949) model. This box denotes the channel that is being used to
transmit the communication, and it was from here (locations on the shop-floor)

that the managers themselves selected example of visual communication.

Figure 3-3 - Alignment of Repertory Grid Analysis and Conceptual Model

(Based on the Shannon & Weaver (1949) Communication Model)

Constructs - A number of different techniques exist to help solicit the
constructs from whoever is participating in the research. These are the
"explanations of [the] elements characteristics” (Bauman 2015, p369, words in
brackets added by the author). In this research these constructs were elicited
directly from the managers in relation to the photographs (mentioned above)

that they had themselves captured of visual communication being used in their
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respective production areas (see|Figure 3-4|below). This part of the Repertory

Grid Analysis technique was designed to capture the psychological constructs

that managers were using in respect of visual communication, i.e. what do the

managers think is their motivation for using particular visual communication. A

useful aspect about the way in which these constructs are elicited and gathered

LV .HOO\fVYy DVVHUWLRQ WKDW WKHpHr FRQVWUXFWYV D
(dichotomous). This feature lends itself favourably to the next step which is the

evaluation.

Figure 3-4 +Alignment of Repertory Grid Analysis and Conceptual Model

(Based on the Shannon & Weaver (1949) Communication Model)

Evaluation - The bi-polarity of the elicited constructs enables them to be readily
used to create an evaluation tool, i.e. a bi-polar questionnaire. Once created,
this questionnaire was administered to a number of managers and operators
from across the different production areas. It was used to rate a number of

current examples of visual communication from the shop-floor. The comparison

of the results of this questionnaire (see|Figure 3-5|below) is what enabled the

measurement and comparison of the intended and interpreted meaning of
visual communication to be explored and assessed, allowing this research to

achieve its aim.
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Figure 3-5 - Alignment of Repertory Grid Analysis and Conceptual Model

(Based on the Shannon & Weaver (1949) Communication Model)

3.4.2 Research Design - Case Study

The design adopted in this research was consistent with the single case study
(Yin 2009), where the intention is to conduct the entire research within a single
location. The key reason for selecting a case study approach was the wish to
conduct the research in the environment within which the visual communication
was being used; consistent with a neo-positivist approach. The case study
approach is said to be useful when it is difficult to implement experimental
control (Gray 2004). The use of this approach allowed the managers in the
organisation to self-select the visual communication examples that would be
used for this research and to attach their own meaning. | considered this to be
necessary to expose the meaning of visual communication and its subsequent
interpretation within its natural, socio-cultural context (Seppanen & Valiverronen
2003).

As previously described in the introduction, Automotive UK was a relatively
large company, with ¢.+400 employees. The product portfolio consisted of

more than 500 part numbers, divided into six different product families (Rother

et al. 2003). |Figure 3-6({below depicts the layout, with the six production areas

highlighted. These six differentiated production areas can also be referred to as
value streams (Bititci et al. 2016, Liker 2003, Rother et al. 2003). All six were

included in this case study and represented 100% of the turnover of the site.
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Figure 3-6 *Product Family Layout at Automotive UK

Figure 3-7|shown below depicts how the social organisation at Automotive UK

had also been structured into discrete value streams; discrete hierarchical

management teams managing their individual value streams.

Figure 3-7 *Organisational Structure

(Based on diagram by Liker 2003, p192)

Of the six different production areas, five were structured as shown on the left

side of the diagram above, i.e. four management tiers. The sixth production
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area had an additional management level, which | have shown on the right side
of diagram. | have highlighted an additional supervisory level. This difference
is relevant to the pilot study that | conducted and will be discussed again later.

Case study research carries health warnings like most research approaches.
Yin (2009), particularly referring to multiple-case holistic studies, warned of the
risks where the results of the first study may inadvertently shift the question
being investigated in the mind of the researcher. These risks are also relevant
when conducting a single-case embedded study. As this research was being
conducted, with the need to consider any reappraisal of methods, it was
necessary for me to reflect back on any required adjustments and their impact
in respect of achieving the research aim and objectives. As a single case study,
unique and common problems were difficult to separate. However this did not
prevent methodological reflexivity (Coule 2013, Gill & Johnson 2010, Johnson &

Duberley 2000), which forms part of the discussion chapter.

Another health warning is that when relying on a single or small number of
samples, there is a risk that they may not be representative of the phenomena
under investigation. They may provide limited (Symon & Cassell 2012) or
perhaps misleading evidence. | considered this problem important as it seemed
very central to the argument against using a single case study. However,
dependant on the sampling procedure and sample size, the data | gathered
would still be representative of the particular case (Eisenhardt 1989), i.e.
demonstrating a methodological approach which if shown to work with this and
subsequent cases, would inform practice. Although not immediately
generalisable, it would still have allowed a local understanding of how visual
communication was working in Automotive UK. As such it could be used to
inform management practice of how to optimise visual communication there. It
could then be repeated in different sites to uniquely inform their communication

efficiency.

3.5 Research Method s

Within this case study, two key methods were used that enabled me to structure
my research according to the Repertory Grid Analysis design. This first of these

was the use of a Focus Group and this was followed by the use of a Survey.
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3.5.1 Focus Groups

In[Figure 3-8|below | have shown how, consistent with the Repertory Grid

Analysis approach, the research was split into two phases, shown by the two
boxes RQ WKH ULJKW p)RFXwyRésexr&| ¢S spdion | have
described the use of focus groups and defined the three data collection
methods utilised. Following this in the next section | have described the use of

the survey methods and the associated data collection method.

Figure 3-8 +Research Methods +Repertory Grid Design

There are at least three different approaches used with focus groups (Calder

1977, p355). The first is the exploratory approach which is typically used to

"...generate scientific constructs and to validate them against the everyday

experience". The secondisthe pV\FKRORJLFDO DSSURDFK ZKLFK L\
second-GHJUHH VFLHQWLILF FRQVWUXFWY ZLWKRXW QXPF
there is the phenomenological approach which is aimed to "...understand the

everyday experience of the consumer" (Calder 1977, p355). In this research |

have used focus group methods that rely on structured interviews, which is

aligned with the psychological approach described above by Calder (1977).

The selection of the individuals or groups that constitute the focus group is
important as this is used to represent the population under study. Four key
points that are said to be important when defining the samples for qualitative
research have been highlighted by Robinson (2014). | have listed these in

Figure 3-9|below. Highlighted in the final column, | have explained the

approach taken in this research.
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Figure 3-9 +Four Point Approach to Sampling

(Robinson 2014, p2)

These points are further elaborated below to explain how the managers across

different value streams and shift patterns were selected.

Sample Universe - The sample universe was the identification of the total
population that could be considered for inclusion within the research. For
Automotive UK this population total was eighteen (one manager per value

stream per shift multiplied by six production areas multiplied by three shifts).

Sample Size - The sample size selected for the focus group was six. This was
consistent with sample sizes used by recent authors of the Repertory Grid
Analysis technique (Bauman 2015). It was consistent with the range of three to
sixteen mentioned by Pike & Kotsi (2016) and Smith et al. (1997) for typical
Interpretative Phenomenological Analysis studies. Guest et al. (2006) arrived at
similar conclusions that, in selecting purposive samples, they found that the

basic meta-themes were revealed within six interviews.

The sample size was intended to be representative of the population of

managers, i.e. a theoretically revealing sample that would unearth those
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constructs that were operating nominally in the environment within which the

managers were working.

Sample Strategy - The sample strategy employed was to stratify the sample

population according to their current production areas. In|Figure 3-10|below |

have shown all eighteen managers and the value streams that they worked in. |

KDYH UHIHUUHG WR WKHP DV puPDQDJds tefuastéd byHWDLQ V
Automotive UK. The six selected managers for the focus group were taken

from the first row highlighted in the table. The aim of this was to have at least

one manager from each of the value streams. If for the purpose of saturation,

further samples were necessary, the intention was to move to the second row

and start again from column one.

Figure 3-10 +Sample Strategy for Repertory Grid Analysis +Elements & Constructs

This made the sample universe as diverse as possible within the case study, by
ensuring a spread across all the different value streams. If it was found that this
sample universe did not lead to saturation of constructs then enlarging the
sample to include additional sites was considered possible (three other

Automotive UK sites existed in the UK).

Source the Sample - Access to the participants was not problematic. The
managers all worked on a rotating shift basis so some minor advanced

scheduling was necessary.

With this focus group of six managers | used three different data collection
methods. These were participant-led-photography, photo-elicitation and

eliminate, combine, rearrange, simplify (ECRS). These methods were
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structured according to the first two steps of the Repertory Grid Analysis design;
HHOHPHQWVY DQG pFR[ByWBNabowe. | VKRZQ LQ

3.5.2 Data Collection Method One - Participant -Led-

Photography

The first data collection method for this research was the use of participant-led-

photography (Wang & Burris 1997), see|Figure 3-11|below. This involved

asking managers to take photographs of examples of shop-floor visual

communication from within their own production areas (value streams).

Figure 3-11 - Research Methods *Repertory Grid Design

Participant-led-photography is described by its originators, Wang & Burris

(1997), as a process which allows participants to select photographs which they
consider as reflecting WKHLU 3«FRPPXQLW\TV QHHGY DQG DVVH\
1997, p380).

The purpose of this first step was to capture a variety of photographs of shop-

floor visual communication currently in use. These photographs were used as

input data to the second step of the research. This next step was aimed to

H[SORUH WKH uF Re&e/ MWPIRWMWDIWW R DWWKH XVH RI YLVXD
by giving the managers the opportunity to contextualise and codify the content

of the photographs. It was therefore important to have sufficiently rich (diverse)

examples of the different types of visual communication.

The elicitation was based on six photographs per value stream multiplied by six

value streams, which resulted in 36 in total. This improved the likelihood of
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achieving the notion of saturation (Bauman 2015); capturing the key themes in

the operating environment.

To ensure a good cross section of visual communication were photographed

during this part of the data collection, | provided some guidance to the

managers about the generic use of visual communication. This guidance was

informed by the findings from the literature review. | utilised the list from the

proposed taxonomy for visual communication by Greif (1991). This list was

stated by Greif (1991) to represent the typical usage of visual communication

within organisational shop-floors (see|Figure 3-12|below).

Figure 3-12 +Guidance for Participant-Led-Photography

(Greif 1991, p20-21)

The managers were issued with a compact digital camera with a point and

shoot facility for capturing images. The photographs of visual communication

were printed four to a page (A4) in black and white format.

shows an example of how the photographs were printed.
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Figure 3-13 +A4 Printed Format of Participants Photographs

The use of black and white printing was intended to improve the research
validity (Paltridge & Phakiti 2010) by catering for those that might have of
Colour Vision Deficiency (CVD) often referred to as colour-blindness (Albany-
Ward & Sobande 2015, Hasrod & Rubin 2015). However, my use of black and
white images had the potential to create an alternative bias, as normally the
shop-floor visual communication uses colour as a component part of the
communication, i.e. the use of green/red status indicators. | considered the
elimination of colour from the photographs to be the lesser of the two possible
biases. The photographs were used as part of the structured interviews to elicit
psychological constructs as well as being used during the survey phase of the
research. In both these contexts the photographs were used as artefacts, as
part of a projective technique (Bagnoli 2009), to enable the managers to

interpret and articulate their experience of the shop-floor (Bell 2012, p4,
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referring to work by Oswick & Montgomery). | considered that using black and
white photographs during all phases of the research would introduce less
variability, as the managers were familiar with the visual communication and

knew that normally it uses colour as a component of its meaning.

3.5.3 Data Collection Method Two *Photo -Elicitation

The second step of data collection was aimed to explore ZKDW PDQDJHUYV Wi
are the reasons for using particular visual communication. For this step | used

a data collection technique called photo-elicitation (Botterill & Crompton 1987),

see|Figure 3-14(below.

Figure 3-14 +Research Methods +Repertory Grid Analysis Design

The photographs collected by each manager using the first research method,
participant-led-photography, were presented back to the same manager as part
of a structured interview. They were then encouraged to speak about what they
saw in those photographs. Classically within Repertory Grid designed research,
these photographs are presented to the participants as triadic sets. The
participants are asked to consider how any two photographs are similar to each
other, yet different in some way from the third. The similarity between any two
is intended to elicit one side of a construct, and the difference between these
two and the remaining third element is intended to elicit the polar opposite of
that same construct. This elicitation technique results in the generation of bi-

polar constructs that make them suited for the creation of a questionnaire.

Various techniques have been suggested for the elicitation process within

Repertory Grid Analysis design, with recognition that different approaches can
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result in different outcomes (Neimeyer et al. 2005, Hagans et al. 2000). Some
of the options of how the elicitation process can be varied are included in the
later discussion chapter relating to the methods employed. Kelly (1963), the
inventor of the technique, himself suggested different ways in which the
elements (photographs) could be presented. By alternatively suggesting dyads
and triads, and proposing different ways in which they can be used by the
researcher, he was acknowledging that the methodology for elicitation is not

fixed.

Figure 3-15|below shows the number of triadic permutations for a full factorial

approach (Burton & Nerlove 1976) for an increasing number of elements

(photographs), based on a formula given by Pike (2007).

Figure 3-15 *Triadic Permutations of Photographs

(Table based on formula by Pike 2007)

In this research | asked each of the managers to capture twelve photographs of
visual communication used in their production area that were meaningful to
them. From these | selected six photographs from each manager for the
purpose of photo-elicitation. The remaining six photographs from each of the
participants (36 photographs altogether) provided the pool of photographs that
were used later, within the survey phase of the research.
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The six selected photographs from each participant were numbered on the back
from one to six. These were then presented, three photographs at a time
(triads), during the elicitation phase.

Below|Figure 3-16|shows all the triadic combinations available with six

photographs. Row one for example is interpreted as meaning that photograph
number one, two and three would be presented as a triadic set. Row fifteen
would mean that photographs numbered two, four and five would be presented

as a triadic set.

Figure 3-16 - Triadic Sets of Elements for Photo-Elicitation

The above sequencing is consistent with what is called the Sequential Form
method (Kelly 1963). This is where the triads are presented in a systematic
way and where only one of the elements is changed each time they are

presented.

The process of eliciting constructs was broken down into two steps. The first
step was to ask participants to identify an elicited construct. This was recorded

on a post-it note. The second step was to ask the participants to identify an
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opposite (or contrasting) emergent pole. This was recorded on a separate post-
it note, thereby creating bi-polar (dichotomous) construct pairs. For this
research | used the "contrast" method for capturing the emergent pole as

opposed to the "difference" or "opposite” method (Neimeyer et al. 2005).

In order to keep the participants focussed towards the issue of visual

communication during this process | used two scripted questions. These were:

X Question one (elicited pole) + How, in relation to visual
communication, are two of the photographs alike in some important way
that distinguishes them? ~

X Question two (emergent pole) + 0 you, this distinguishing
characteristic could be contrasted with a situation where...?

3.5.4 Data Collection Method Three *ECRS

An approach was necessary to take the paired constructs from the above six
different photo-elicitation interviews, and to reduce the various construct
statements to a combined single unified consolidated list. This was so that the

unique constructs that emerged from the six interviews could be identified and

operationalised in the form of a survey. This third step is shown below in|Figure

3-17|and is called ECRS (eliminate, combine, rearrange and simplify).

Figure 3-17 - Research Methods *Repertory Grid Design

Within Repertory Grid Analysis design, formal procedures such as researcher
led coding are said to be unnecessary (Winter 2013) and various methods have

been used, following elicitation interviews, to arrive at a list of consolidated

84



constructs, i.e. frequency counts, content analysis, cluster analysis and

principal-component analysis (a form of statistical analysis) (Pike 2007).

| have previously used a technique, whichis QRUPDOO\ DWWULEXWHG WHE
within industrial engineering, known as ECRS. This approach, reported in a
M7UDLQLQJ :LWKLQ , Qa&nihy Within Indutr® Serive l1o914)7id)

more typically used as a method in relation to job analysis (work content) when

analysing and redesigning manual activity in manufacturing environments.

However, in my experience over several years, it has provided concise steps for
individuals or groups to follow when consolidating and identifying themes within

data.

| wanted to retain a strongly participatory aspect to the research so | arranged
for the six managers to conduct their own individual consolidation of their
elicited constructs, using the ECRS method. | saw this as a way of allowing the
managers to consolidate their own constructs to unique themes without the risk
of me, as an observer, making assumption about what they had elicited. This
avoided the problem where the managers might have used similar words to
each other but in fact were describing quite different constructs (Partington
2000).

The ECRS method was used individually with the managers to consolidate their
elicited constructs to core themes as a form of self administered content
analysis. Please note that during each of these steps described below the
constructs comprise a pair; comprising the elicited construct on one posit-it note
and the emergent construct on a second post-it note. The steps below explain

how this was done in practice. The four steps of ECRS were as follows:

"...ELIMINATE unnecessary details, COMBINE details when practical,
REARRANGE for better sequence and SIMPLIFY all necessary
details..."

(Training within Industry Service 1944, p3)

7KH ILUVW V WOISPZD\BawRf the managers organised their
individual post-it notes into separate groups which in their opinion denoted

separate themes. Any constructs that were considered duplicates were
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eliminated. This was done by simply sticking them together, one over the other.
The purpose of retaining them was to ensure that at later stages of the process
that they could be retrieved if there was a doubt about the way the process had

been conducted.

The eliminate stDJH ZDV | RO CGRAEG..@HeM the paired post-its that
had similar themes were combined together and where necessary they were re-
written to more clearly express the ideas they were combining. Nothing was
discarded, but the post-it notes were again stuck one over the other to retain

traceability.

7KH QH[W VWHB UADD/Qhidsfep has similarities to a technique which

is often used in conjunction with Repertory GridAQDO\VLV FDOOHG pODGG
(Hinkle 1965). / DGGHULQJ 3 LV EDNH®SWRRI WK G IFQRW L R Q
2002, p226). The intention being to move from relatively concrete attributes

identified in relation to some given elements (visual communication) to more

3 DEVWUDFW PHDQLQJV RI PRUH SHUY R2Nhgiodh H[LVWHQ
2002, p226). In this research the purpose of this step was to prioritise the list of

paired constructs and to arrange them in order - most to least important. The
PDQDJHUYVY ZHUH DVNHG WR XVH D WHFKQLTXH FDOOHG
(alsokQRZQ DV WEHVHSPRBPSD ULV RoQribritse therpaiffed

constructs. The use of this technique enabled a simple but systematic

evaluation of each construct pair and allowed the individuals to prioritise them in

order of those considered more concrete to those that were more abstract.

When conducting the laddering technique on individuals, Hinkle (1965) found
that the hierarchy generated using laddering by the first participant was
invariably repeated by the remaining group. As such, by utilising the paired

comparisons method, the intention was to move towards a group consensus.

7KH ODVW VWH & IOLVhi¥iskepwas intended to collapse the pairs of
post-it notes that represent the poles of the construct into themes. The
procedure | followed had similarities with several recent papers. Michie et al.
(2005) developed a consensus framework relating to psychological theories. In
that research a group approach was used to coalesce constructs to themes and

these were then validated by comparing them to theoretical constructs. There
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are also similarities with the approach taken by Ab Aziz et al. (2015). They

used a Repertory Grid Analysis design, including triadic elicitation and

laddering. In this case a thematic analysis was usedtocRQVROLGDWH SDUWI
feedback from interviews to key classification factors. Also in a recent study,

Pike & Kotsi (2016) used the Repertory Grid Analysis design, where elicited

responses were grouped into categories by the researchers by looking for

similarities in the wording.

| did not intend to engage in a detailed analysis of the defined constructs in an

attempt to demonstrate their statistical validity. Techniques such as ‘Implication

Grids' are available (Hinkle 1965). However there is an interesting rhetorical

question proposed by Fransella & Bannister (1977) which is to ask what levels

of statistical significance represents a psychological significance? They warn of

3  WKH IDVFL QD Wiath@thatlinferdnCes aken from such grids are

premised on