ULRR

Service science: an empirical study on the socio-technical
dynamics of public sector service network innovation

ltem Type Thesis

Authors Carroll, Noel

Download date 2026-08-13 05:29:52

ltem License https://creativecommons.org/licenses/by-nc-sa/1.0/
Link to Item https://hdl.handle.net/10344/2473



https://creativecommons.org/licenses/by-nc-sa/1.0/
https://hdl.handle.net/10344/2473

UNIVERSITY of LIMERICK

OLLSCOIL LUIMNIGH

Service Science: An Empirical Study on the Socio-
Technical Dynamics of Public Sector Service
Network Innovation

Noel Carroll

A Dissertation submitted for the

Degree of Doctor of Philosophy at the University of Limerick

Supervisors: Dr. Ita Richardson and Dr. Eoin Whelan

Submitted to the University of Limerick
May 2012



Declaration

| hereby declare that this thesis is entirely my own work, and does not contain
material previously published by any other author, except where due reference or
acknowledgement has been made. Furthermore, | declare that this work has not

previously been submitted for any other academic award.

Noel Carroll
Date: 1% May 2012



Abstract

Services comprise of socio-technical (human and technological) factors which exchange
various resources and competencies. Service networks are used to transfer resources and
competencies, yet they remain an underexplored and ‘invisible’ infrastructure. Service
networks become increasingly complex when technology is implemented to execute
specific processes to deliver a service. This ultimately adds to the complexity of a
service environment, making it one of the most difficult environments to examine and
manage. In response to the growing importance placed on understanding these
complexities, the field of ‘Service Science’ has emerged to guide the effective design,
implementation, and management of service systems. Although Service Science calls
for more theoretical focus on understanding complex service systems, few efforts have
surfaced which apply a new theoretical lens on understanding the underlying trajectories
of socio-technical dynamics within a service system.

Despite the burgeoning number of studies on public service sector information systems,
none of these research efforts focus on the dynamic relationship between technology
and its impact on the assemblage-like configuration of service relational structures. The
main objective of this research is to examine how does the introduction of technology
impact on service relationships in the service network. This empirical research explores
an academic service network, with particular attention paid towards a critical end-to-end
exam grading process. | employ a single embedded case study to examine the impact of
a Web-based system on a traditionally bureaucratic public service system and its
transformation from a paper-based system to an automated system. The research adopts
Actor-Network Theory (ANT) as a research lens. ANT offers a rich vocabulary to
describe the interplay of socio-technical dynamics which influence the service system
reconfiguration. In addition, the research offers a visual comparison of the service
relational infrastructure through the use of Social Network Analysis (SNA). SNA
complements ANT to examine a pre- and post-technological implementation.

This research presents theoretical developments on Public Service Science which
examines the implementation process of technology in a public service network. This
presents a significant contribution to Service Science. In essence, the research
introduces Public Service Science to explain how public service technological
innovations commands control over public sector behaviour and therefore acts as an
agent of bureaucracy which alters the relational dynamics of power, risk, responsibility,
and accountability. This research also demonstrates how SNA is employed to model the
impact of service innovation. While the theoretical developments presented in this
research provide significant contributions in Service Science literature, this research
also presents practical implications. For example, the research presents a method which
allows service managers understand the socio-technical operation of service network
and presents a methodology which can be employed to monitor the impact of IT-
enabled innovation and the evolution of service networks.
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Chapter 1

Introduction

1.1 Introduction
Society comprises of an extremely complex group of people who interact with one

another through relationships, often sharing similar cultures, territory, economies,
and political systems. The interactions which exist between people may be described
as the relational patterns or the relational infrastructure which supports the exchange
of resources and competencies. Therefore, services may be described as the end
product of human assemblage, knowledge, innovation, interaction, and
consumption. A service network is characterised as the actions which stabilises
socio-technical actions through the exchange of resources and competencies for a
specific service objective. Thus, a service networks comprise of “large numbers of
long-running, highly dynamic complex end-to-end service interactions reflecting
asynchronous message flows that typically transcend several organisations and
span geographical locations” (Mancioppi et al. 2008). An example of a service
network includes the Health Service Executive (HSE), Ireland. The HSE is a large
organisation of over 100,000 people that run all of the public health services across
Ireland often relying on interactions with other offices, departments, regional
hospitals, and health centres to manage services. The HSE deliver thousands of
various health and social services across the country every day. To deliver these
services, there are many complex interactions within the HSE’s organisational
structure, such as their integrated services (delivering care and ambulance services),
quality and clinical care, and support services (finance, communications, and
information and communication technology). Therefore, service interaction is a
critical component of a service network and service delivery. However, within
service networks, interactions are considered extremely difficult to trace taking into
account their intangible nature, yet they remain one of the most critical entities
which support our global economy. Another problem lies in understanding its
‘invisible’ service network infrastructure and examining how resources may be

exchanged or optimised.



The concept of a service had received much interest over the last decade, in
particular the applications of technology to extend services. As the business
environment continues to shift from a goods-dominant (G-D) environment towards a
service-dominant (S-D) one (Normann, 2001), service networks play a central role
towards supporting and delivering services across the global economy (Fitzsimmons
and Fitzsimmons, 2004). However, although practitioners continue to make
substantial investments on services and supporting service infrastructure, one of the
main problems is that little is known about the socio-technical infrastructure to

deliver a service and understand the factors which influence service ‘value’.

The delivery of services is often supported by technological innovations and
organisational networks, connected through value propositions and information
exchanges. In today’s S-D business environment (Normann, 2001; Spohrer et al.
2007), harnessing innovative applications of technology is considered one of the
critical factors towards organisational sustainability (for example, Weill et al. 2002;
the Innovation Value Institute, 2012) and achieving greater efficiencies.
Consequently, the application of technology to support services has altered our
traditional understanding of the ‘organisation’, making it more difficult to
conceptualise the paradigm of services. However, adopting a socio-technical view
presents me with the opportunity to examine the complex interaction between
people and technology within a service environment. In addition, it offers significant
insights as to how technological innovation influence service infrastructures and
human behaviour. A socio-technical view provides insights as to the nature of
interaction within the service and examines how service networks are ‘stabilised’.
Understanding the socio-technical factors is critical for several phases of service
network development, including; conceptualisation, design, delivering, monitoring,
optimisation, planning, and analysis. This is also important as it has come to light
that there is a lack of theoretical developments on what the ‘intertwining dynamics’
are and how they are influenced by technology. This is particularly true within
public sector service when one considers the influence of bureaucracy in service

change and actor-network reconfiguration.

This research examines how the introduction of information technology (IT) impacts
on service relationships in the service network and explores the socio-technical

nature of an academic grading service through Actor-Network Theory (ANT). ANT
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examines the socio-technical influence of service dynamics through descriptive
accounts of service behaviour. In addition, this research employs Social Network
Analysis (SNA) to visualise service interactions which stabilise service networks.
The research also borrows SNA concepts to demonstrate how SNA may be
employed to develop service network analytics and examines the impact of
technology on service dynamics, for example, the nature of power. While explaining
the socio-technical dynamics of a public service network, | present a theory which is

firmly grounded in the emerging field in Service Science.

1.2 Focus of Enquiry
Managing services within the public sector is a critical task, especially the

implementation of service technological projects. Technological developments are
generally designed to improve service delivery. However, a recent study carried out
by Budzier and Flyvbjerg (2011), indicates that IT change initiatives across 1,500
global projects were examined as organisations attempted to revamp their IT
systems over the last 10 years. In this study, Budzier and Flyvbjerg (2011), report
that there was little difference between projects at government agencies, private
organisations, and the European organisations. They conclude that IT projects
routinely cost investors and taxpayers billions of dollars, pounds and euros in excess
spending and destroyed benefits, and have had negative impacts on organisations

and managers.

This is also evident within an Irish context. The Irish public sector services
continues to come under scrutiny in terms of public administration and its
implementation of information systems (IS) to support administrative tasks, for
example, e-voting and PPARS (Personnel, Payroll and Related Services). The
concern with public services nowadays lies in their ability to align citizens’ needs
with its considerably outdated internal bureaucratic service structure to meet the
rapidly evolving demographics and socio-economic circumstances. In addition, the
growing influence of technology across service networks often goes unaccounted for
through many sectors in Ireland. However, while examining literature on
understanding IT evaluations on the public sector, it is clear that there is a lack of
research efforts directed at public administration (Bannister, 2001; Poister et al.

2010) particularly within an Irish context. This presents several questions regarding



our understanding of 1T-enabled service systems in public administration, for
example: how does the public sector manage to introduce technological innovations?
How do service managers within the public sector manage to get public sector staff
to embrace technological implementations even if, as in some cases, it challenges
their role? Many of the existing theories which examine public services seem
inadequate in explaining the complexity of public service network evolution and call
for a more scientific approach. In fact, the emergence of ‘Service Science’ in recent
years has advocated the need to examine the intertwining complexities of service

networks.

This research adopts a new lens to explain the assemblage of a service network
particularly within the public sector through ANT. The concept of ‘assemblage’ is
significant because at an abstract level, a service may be described as the act of
assembling and exchanging resources and competencies through a network of actors.
Therefore, while identifying the assemblage of a service network, | develop a socio-
technical understanding of service dynamics and the impact of technology on its
assemblage. ANT offers an analytical lens to examine (a) how certain situations
unfold during the evolution of an actor-network or, (b) how networks are stabilised
through the process of ‘translation’. This research also presents an insight of service
relational structures and the impact of a Web-based system on service internal
relations through SNA. Ultimately, this research provides a significant contribution
to developing an alternative view about issues which are often overlooked although

they are embedded in the nature of a public service network.

1.3 Context and Justification
In this thesis, | provide an exploratory account of an academic service network

through the material semiotic perspective of ANT. Material semiotic is concerned
with mapping the relations which are simultaneously material (between things) and
semiotic (between concepts) for a single network. An everyday example of a
material semiotic may include a traffic network consists of cars, roads, decisions,
road signs, traffic lights, and police. From an actor-theorist perspective, analysing
any one of these factors in isolation fails to present true insights on how one factor
influences another. For example, consider how traffic lights (technical) influence

driver behaviour (human), or how human activity (driving) impacts on the



environment (technical). ANT examines the socio-technical factors which influence
an actor-network and removes any priori on human and non-human factors (i.e. as in
the traffic network analogy, how people influence the demand/need for cars, or how
cars influence human travel behaviour). Therefore, material semiotics is a central
concept within ANT. An actor-network theorist view of a public sector service
network describes how ideas, practices, and established facts are the result of
heterogeneous ‘assemblages’. The concept of assemblages draws a significant
parallel to what Normann (2001) describes as bundling service processes within the
business landscape. In ANT, assemblage may be referred to as “a process of
bundling, of assembling, or better recursive self, in which the elements put together
are not fixed in shape, do not belong to a larger pre-given list but are constructed at
least in part as they are entangled together” (Law, 2004; p. 42). Assemblages are
typically stabilised through a number of actants (human and non-human actors) built
on social ties to examine how we act or who else is acting as a result of an action.
For example, as in the traffic network analogy, humans work for a salary. A portion
of a salary may be used to pay for a car and to fuel the car. Fuel is delivered to fuel
stations through a complex logistics network. Fuel consumption is influenced by
driver behaviour. Driver behaviour is influenced by traffic rules and regulations,
documents take the form of licences, tax, and insurance to display a driver’s
compliance with rules and their ability to drive. Breaking road safety regulations
enables the police to act and decide on an adequate penalty, in some cases drivers
may be summoned to court, which for illustrative purposes, introduces a judge in the
traffic actor network and the assemblage continues. This view of a service is
significant since ‘reality’ may be considered an “achievement that is empirically
performed and made more or less durable through more or less stable relations
between heterogeneous actants” (Gorur, 2011), allowing me to trace their
associations. In addition, | examine the nature of power within the public service
network to examine how power influences service evolution through technological

means.

1.4 Problem Statement
Considering the impact of the recent economic downturn, exploring service

developments within the public sector is vital to understanding public service



ecology and the impact of IT investment on service network evolution. This allows
me to examine how the service networks evolve and stabilise through technology.

This research examines the impact of implementing IT on service network
dynamics. Interestingly, the literature indicates that in recent years the distinction
between business services and IT services is becoming less apparent as they
continue to generate some overlap. This is particularly true with the complexity of
service networks (S-Cube, 2009; S-Cube, 2010). Networks are created when actors
interact. Often, the key to understanding networks is when results are analysed to
derive facts about the network (Salancik, 1995). For example, Knoke and
Kuklinski, (1991), report that an important activity within network analysis is “a
structural analysis to identify the significant positions within a given network of
relations that link the system actors” (p. 178-179). In addition, Salancik (1995)
explains that if we know facts about the network’s actors or the nature of interaction,
we can derive other facts or examine other phenomena. Nowadays, organisations
are exploring methods to introduce more innovative techniques to deliver services
(for example, efficiency and value-added factors) within dynamic networks. Many
organisations are opting for IT-enabled networks to foster innovation within a
service network. However, one of the critical questions is: how does the introduction
of IT impact on service relationships in the service network? Thus, the contribution
of this thesis is that is addresses a number of areas:

1. Presents different insights from the traditional service management literature
(strategy and technology) since it pays equal attention to actants which
configure and form what we describe as a ‘service’ (Tatnall and Gilding,
1999; Rodon, 2007; Rossi, 2010).

2. Introduces a method of SNA to model the impact of technological innovation
on a public service network;

3. Provides a socio-technical view of a public service network through ANT
using empirical data;

4. Introduces theoretical developments to explain how public service

innovation influences network dynamics.



1.4.1 The Need for a Socio-Technical View of the Service
Environment
The emerging paradigm of ‘Service Science ’ encapsulates several key concepts of

modern service environments. It is an attempt to explore the interdisciplinary nature
of services, with particular attention towards the study of services network systems.
Service Science is considered important nowadays since organisations must become
more focused and systematic about innovation across service networks in the public
and private sector. Bannister (2001) suggests that the interest of service development
is often focused on cost savings, quality, and productivity. However, service
networks are complex infrastructures which play a pivotal role in supporting
business processes across an intertwining service eco-system. A service network
comprises of the exchange in knowledge, resources, and competence between
people through the affordance of business applications and technologies to meet
specific service objectives. However, one of the main concerns is determining the
‘value’ of the intertwined nature of service networks and specific processes while
defining the service network boundaries. The debate as to the ‘value’ of IT
investment has received much attention (Carr, 2003) especially with regard to
‘improvements’ and ‘efficiency’. While much of the focus may be on the direct
effects, Brynjolfsson (1993) presents empirical evidence of what is described as
indirect effects and the lack of IT contribution. For example, Brynjolfsson and Hitt
(1993, 2000) describe how IT contributes towards productivity in a commercial
(profitable) setting when investments are made with human resources and business
process design which supports competitive advantage. Thus, | posit that we need to
introduce a socio-technical view of ‘non-profit” organisations, especially within the

public sector.

1.5 Research Objectives
The main objective of this research is to develop an understanding of public service

network evolution and the impact of Il on the network through the material semiotic
perspective of ANT. The data collection process follows Eisenhardt’s (1989a)
‘Process of Building Theory from Case Study Research’ (p. 533) and is guided by a
set of general research objectives to provide a roadmap on generating concepts about

service network environments.



The rationale behind this research is centred on the need to explore what comprises a
service network and understand how network structure influences service dynamics.
Here | am reminded of Salancik’s (1995; p. 348), simple explanation of the
objectives of network theory. He states that a network theory should do either of two
things. Firstly it should “...propose how adding or subtracting a particular
interaction in an organisational network will change coordination among actors”.
Secondly ...“it should propose how a network structure enables or disenables the
interaction between two parties”. Exploring the phenomena of service networks and
their characteristics through empirical research approaches provides significant
insight on the implications of relational structure on service dynamics. Thus, while |
examined the realisation of service value through actor-network stabilisation, there

are a number of steps | had to adopt (Figure 1.1):

1. Identify the main socio-technical factors which contribute towards service
network assemblages within the public sector.

2. Determine how relational ties between actants within a service network
contribute towards service socio-technical dynamics.

3. Examine how IT impacts the relational ties between service actants within a
service network.

4. Provide theoretical developments on socio-technical service network
assemblages within the public sector.

1.6 Research Questions
Organisations continue to move away from what is described as a G-D environment

to a S-D environment. Central to this movement is the role of IT to improve the
service they provide to customers. Yet, service systems embody a massive
complexity of interactions and dependencies, with the main source of complexity
being people. Digitising all or part of a service system alters service dynamics. One
of the most interesting questions which has emerge from literature and amongst
Service Science practitioners is the question of what makes a service complex and
how can we examine its complexity (Cambridge Service Alliance, 2011). To
address this gap, | have opted to adopt a similar line of inquiry but through an open
format (as prescribed using ANT) to understand the complexities of service network

dynamics within the public sector:



How does the introduction of IT impact on service relationships

within a public service network?

Specifically, I am concerned with the realisation of service value (i.e. benefits)
during service network reconfiguration and the process of stabilising a new actor-
network. I achieve this through the following research sub-questions which are

derived from the literature review:

1. How does a public service network evolve through the introduction of IT-
enabled innovation?

2. How does IT impact the relational ties between service actants within a
service network?

3.  What are the main socio-technical factors which contribute towards service
network assemblages within the public sector?

4. How do relational ties between actants within a service network contribute
towards service socio-technical dynamics?
Through the adoption of ANT as a research lens, the research questions provide a
roadmap which was guided by literature in my examination of the socio-technical
dynamics of public sector service innovation. | also apply SNA to visualise the

impact of IT-enable innovation on service socio-technical dynamics.

1.7 Overview of Research Contributions
This research offers both theoretical and empirical contributions through the

establishment of Public Service Science. The aim of this theory is to build on the
notion of bureaucracy which is traditional focused on the politics of office
environments. My theoretical contribution extends this notion to include the politics
of serving interests through technological innovation within public service networks.
The findings resulted from the triangulation of several research methods
(observation, online survey, secondary documents analysis, SNA mapping, semi-
structured interviews, and results comparisons) being carefully executed across eight
phases. The theory merges bureaucracy with service network theoretical
developments based on my findings from the case study which ‘explains’ (Gregor,
2006) the implementation process of technology in a public service network (Figure
1.1).
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Figure 1.1 Overview of Research Contribution

Figure 1.1 provides an overview on the main contribution of this research. While the
theoretical developments presented in this research provide significant contributions
in Service Science literature, this research also presents practical implications. The
theory focuses on how service innovation is exploited to align specific interests
through the process of translation (a critical element of ANT). The central themes
which emerge from the findings and are further explored in Chapter 7 may be
summarised as follows:

1. Performativity and patterns of public service networks;

2. The bureaucratic nature of public service networks;

10
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Public service network inscriptions;

Public service network: abstract representation of knowledge;
Self-reference and self-validation of a public service network;
The role of policy and regulation within public service networks;
The ideology of service machines and innovation;

The art of interessement in public service network innovation;
The fluctuating public service demand: source of innovation?;
The invisibility of a public service network;

Re-evaluating public service network criteria;

The nature of public service network power dynamics;

The culture of public service network dynamics;

IT-enabled service network: everything changes; and everything stays the same;
Public service ownership, responsibility, and accountability;
Public service network governance, agency, and identity;

Public service norms as explanations;

Public service actors and system requirements;

Public service evolution is a translation process;

Public service network vs. private sector network formations;

The importance of relational structure in service.

These themes describe the interplay of socio-technical dynamics through ANT. In

addition, the application of SNA is the first attempt to model the impact of IT-

enabled innovation on service relational infrastructure. This demonstrates the impact

(positive or negative) of IT on a service eco-system. The dissertation contributes the

following main outcomes:

While examining the literature across the discipline of Service Science,
Chapter 2 identifies the need to adopt an alternative approach to examine the
socio-technical nature of public service networks. Chapter 2, therefore draws
public services into the research paradigm of Service Science and presents
the shortcomings of current service modelling techniques in understanding
the ‘truths’ of the impact of IT-enabled public service networks. This
contribution highlights the importance of examining service networks is to
gain a thorough understanding on complex service relations. This provides
us with new understanding of the underlying infrastructural factors which

influence service evolution.
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Following on from Service Science developments, this research introduces a
radical approach to examine the socio-technical nature of the dynamics
which influence service innovation within the public sector through ANT
(Chapter 3). This is a significant contribution towards the field of Service
Science since it offers an ‘explanatory’ lens to uncover the socio-technical
influences of public service innovation. Interestingly, I discovered a
significant overlap between Rogers (1962) diffusion of innovation and the
phases involved in employing ANT which is also an important contribution.
In addition, | presented the first model within ANT literature which attempts
to illustrate how each concept within ANT plays a fundamental role in the

formation of an actor-network.

While this research identifies the lack of dynamisms in current service
modelling techniques, this study introduces the novel approach of SNA to
map the dynamic interaction and exchange of resources within the service
system. This approach also presented a comparative view of a paper-based
system and an IT-enabled system through SNA. This is considered one of the
first attempts to adopt SNA in Service Science and is a significant
contribution towards visualising the impact of IT innovation. It is also
presents a step towards implementing service network analytics through a

novel modelling approach.

Chapter 4 introduces a conceptual model of understanding IT-enabled
innovation within a public service network. The model offers a simplified

socio-technical view of examining the influences of service behaviour.

A multi-research methods approach towards Service Science is documented
within Chapter 4. This presents a significant contribution to establishing a
research platform towards understanding complexity of services within

Service Science case studies.

Chapter 6 presents the main themes which emerged from this research and
offer unique insights on public services. The themes contribute towards the
theoretical constructs presented in Chapter 7. Chapter 7 presents the main
outcome of this research undertaking as it extends the conceptual model

towards the theoretical developments. This socio-technical view extends the
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traditional view of service to include the dynamics of service networks,
particularly focusing on I1T-enabled public service innovation. It focuses on
empirical evidence of how service innovation is exploited to align specific
interests through the process of translation which shifts the focus from value
co-creation to value co-enactment. In essence, the findings explain how
public service technological innovations act as an agent of bureaucracy
which alters the relational dynamics of power, risk, responsibility, and
accountability. The theoretical developments are concerned with examining
the translation of service interests through service technological innovations.
Thus, innovation acts as a mediator which aligns interests and implements
predefined and cyclical action which is governed by regulations to achieve

various fragmented public service objectives.

This work presents a significant and timely contribution to the research and practice

community and provides a valuable foundation for future research.

1.8 Structure of Thesis
The structure of this research (Figure 1.2) is divided up into six phases which

constitutes as empirical research (Creswell, 2003).

1. Identification of a research problem;

. C Part 1: Literature Review 2
2. Review of the existing literature;

3. Specification of a purpose; .
Part 2: Research Design >Theoret|ca|

4. Collection of data; l Contribution

. Analysis and interpretation of data;

5
Part 3: Findings and Conclusion)
6. Reporting on and evaluating data.

Figure 1.2 Empirical Research Overview

There are three main parts to this thesis. Part 1 reports on the literature review. Part
2 discusses the methodology which was employed, including ANT and SNA to
achieve the research objectives. Part 3 presents the findings from the research and

validates the findings. The three parts support the theoretical contribution on service
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network evolution and behaviour through the material semiotic perspective of ANT.

This thesis is organised into eight chapters which are outlined as follows:

1.

Chapter One — Introduction: outlines the research background and

identified problem which this thesis sets out to address.

Chapter Two — Service Science: introduces the literature review and
discusses the significance of this research with the emergence of the Service
Science discipline.

Chapter Three — Actor-Network Theory: discusses how ANT acts as the
central theory adopted in this research to provide a socio-technical view of a

public service network.

Chapter Four — Research Methodology: offers a discussion on the various
strategies of inquiry and justifies the selection of a research methodology
appropriate to this study. This chapter also discusses the application of SNA
to model service network interactions which support the visualisation of

service networks within the public sector.

Chapter Five — The Case Study: Transforming a Service Network
System: presents a discussion on the case study and presents the main

factors which were investigated in the single embedded case study.

Chapter Six — Case study Reflections and Interpretation: presents a
discussion on the research findings and addresses the research questions

adopted in chapter one.

Chapter Seven — A Socio-technical View of Public Service Science: offers
a discussion on the main contribution of this research — the extension of
Service Science theory and empirical research developments. This chapter
explains how public service technological innovations commands control
over public sector behaviour through the introduction of Public Service
Science. Public Service Science explains how public service innovation acts
as an agent of bureaucracy which alters the relational dynamics of power,

risk, responsibility, and accountability.
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8. Chapter Eight — Conclusion and Implications: discusses the main findings
of the research and concludes with recommendations of the findings and

identifies areas for further research.

1.9 Summary
This research presents significant insights on the socio-technical nature of public

service dynamics. In particular, this research employs ANT to develop a socio-
technical insight on public service evolution in Service Science. This thesis
examines how the architecture of service network bureaucracy shapes the
architecture of the service relational infrastructure and how ‘translation’ is a key
process during service network evolution and the introduction of service innovation.
To model the impact of service innovation, | employ SNA as a visualisation
technique to examine service relational structures and the impact of service IT-
enabled innovation on service relational structures. The main contributions of this
research are the extension of Service Science theory and empirical research
developments. This theory examines the bureaucratic nature of public service IT-
enabled innovation. Specifically, this theory explains how public service
technological innovations act as an agent of bureaucracy which alters the relational

dynamics of power, risk, responsibility, and accountability.

From a practical viewpoint, this research provides valuable insights into the socio-
technical nature of a public service network. I introduce theoretical developments on
‘Public Service Science’ which is a significant contribution on understanding the
impact of service innovation in public service networks. Introducing change in the
form of technological innovation requires a bureaucratic strategy of translation (as
supported within ANT). It is evident that service regulation dampens the
opportunities presented by service technology. Thus, technology should be
cautiously investigated with particular interest on how technology impacts the
balance of power. Fostering an IT-enabled service environment ought to be a
culturally integrated endeavour and not a departmental task to drive individual
interests. The success of innovation relies on the methods used to evaluate the
realisation of ‘co-enacted’ value. The research presents a theory and approach which
encapsulates the application of ANT and SNA to model service socio-technical

dynamics and provides a significant contribution towards Service Science.
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Part One: Literature Review
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Chapter 2

Service Science

2.1 Introduction
The objective of this chapter is to highlight the need to examine the socio-technical

impact of technological innovation on public service networks through an Actor-
Network theorist lens. This chapter offers a discussion on Service Science literature
developments which supports the need to re-examine the modern service anatomy
and service dynamics. | examine some of the prominent IS theories while explaining
the appropriateness of ANT. Given my use of ANT, it is important not to adopt any
priori regarding the nature of service networks. The literature is initially used to
explore and identify where significant research gaps exists. The literature review
therefore examines existing research efforts to explore service dynamics and how
technology impacts service relational structures. This chapter highlights the need to
introduce new methods to model service interaction and model socio-technical
dynamics such as the nature of power in service innovation. While exploring
service, this literature review covers a number of themes which examine service

network dynamics:

The importance of Service Science in this modern service-era;
Managing service networks in the public sector;

Managing IT in public sector service;

Valuing a dynamic service network infrastructure;
Visualising service interactions;

The concept of power within service networks;

N o a bk~ DR

Understanding service networks through a different lens.

The following sections examine these themes in greater detail with the aim of
focusing on Service Science literature which explores the dynamics of service
networks. In addition, | will explain where there is a significant gap in our ability to
describe the socio-technical nature of public service networks and the lack of
research efforts on visualising the impact of technological innovation on a service

structure.
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2.2 The Need for Service Science
A service may be defined as *“ a change in the condition of a person or a good

belonging to some economic entity brought about as a result of the activity of some
other economic entity, with the approval of the first person, or economic entity”
(Mohr and Russel, 2002; Chesbrough and Spohrer, 2006). A service comprises of

four main characteristics listed in Table 2.1 (Tien and Berg, 2003).

Characteristic Description

Information-driven
design and utilise a service.

Customer-centric Customers co-produce services which may include
adaptation and customisation.

Electronic-driven The use of technologies to improve service connectivity
and automation to enable service delivery.

Productivity-focused | Services are measured based on performance such as
efficiency and effectiveness.

Table 2.1 Service Characteristics (Tien and Berg, 2003)

Services are typically executed within a service system. A service system may be
defined as a “value co-production configuration of people, technology, other
internal and external service systems, and shared information” (Spohrer et al. 2007).
Although there are some similarities between the concepts of ‘information system’
and ‘service system’, one of the main differences is ‘people’ and their unpredictable
behaviour. Thus, service systems are extremely complex to model since their
behaviour is adaptive and dynamic (Spohrer et al. 2007). This called for the
introduction of Service Science which aims at increasing service innovation through
the application of scientific knowledge, engineering, and management practice to

develop service systems.

2.2.1 Growth of Service Science
The S-D economy has become increasingly prevalent over the G-D economy where

services are utilised for specific competences, such as knowledge, skills, and
technologies to benefit another economic entity (Vargo and Lusch, 2004). This

highlights the importance in the concepts of ‘resourcing’ and ‘co-creation’ within a
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network of service systems (Lusch et al. 2008). To address many of these growing
concerns, Service Science has rapidly emerged as an important discipline and has
attracted much interest across the world. Service Science has received interest in
both the corporate (for example, IBM, Oracle, and HP) and academic world (for
example, UC Berkeley, Carnegie Mellon University, University of Maryland,
University of Manchester, Helsinki University of Technology, The University of
Sydney) which indicates the global uptake of Service Science developments. In
many cases, universities are introducing Service Science degrees to accommodate
for industry and economy demands (Allen et al. 2006). This was also the case back
in the 1940’s and 1950’s with IBM’s introduction of the ‘Computer Science’

discipline — Service Science is adopting a similar uptake.

Service Science acts as an interdisciplinary umbrella which incorporates widely
diverse disciplines to construct, manage, analyse and evolve service systems. These
disciplines include service operations, service management, service marketing,
service engineering, service design, economics, and business information system
literature. The explosive growth in Service Science is motivated by the need to
develop more systematic, analytical, and overarching approaches to understanding
the complexity of services (Spohrer et al. 2007; Spohrer and Maglio 2008). Service
Science practitioners explain that while we amalgamate various schools of thought
on examining service co-creation and co-production we need to generate new
knowledge regarding the overlap between business and technology (i.e. service
management and service computing). This is increasingly more important as
services become more ‘open’, collaborative, flexible, agile, and adaptive, there are
greater pressures on organisations to reconfigure and meet change through strategic
realignments (Glenn, 2009; Chesbrough, 2011). In doing so, service managers must
develop an understanding as to how various factors impacts the value of the service
infrastructure. This places emphasis on the need to develop new methods to model
service networks (Voss and Mikkola, 2007).

2.2.2 ‘Modern’ Service Logic
In the Service Science literature the concept of service networks come under many

other terms, for example, ‘service system’ (Maglio, 2006; Caswell et al. 2008),

‘service ecosystems’ (Barros, 2006) and ‘service value networks’ (Blau, 2009).

19



Modern service systems are strongly associated to knowledge- and technology-
intensive activities through the affordance of information and communication
technology (ICT) developments (den Hertog and Bilderbeek, 2000). Service-related
research may be traced back for several decades such as in the field of marketing,
economics, IT, human resources, and management, but it was not until recent years,
with the explosive growth of ICT, that the concept of ‘service’ became increasingly
blurred. In addition, innovation within service is generally aligned with ICT and
research and development (R&D) initiatives which engage service providers and
service clients in co-creation and co-production relationships (Cadrey and Gallouj,
2002; Maglio et al. 2006).

Throughout the literature, | have identified schools of thought whose notions of
Service Science are similar and may be traced over the last two decades. More
notably, for example, Tapscott and Caston (1993) explain the paradigm shift taking
place in the service environments and how networking technology supports service
sustainability. In more recent years, Normann (2001) describes similar ‘service
logic’ (p. 99) in value co-creation and value constellations to Service Science and
for me, his work is the foundation of Service Science. Normann (2001; p. 114)
describes a service from an alternative or unconventional viewpoint (emphasis
added):

“Services are activities (including the use of hard products) that make
new relationships and new configurations of elements possible....
Viewing the economy as a web of activities and actors linked in co-
productive value creation gives us another ... more creative view of the
nature of ‘offerings’. Offerings are artifacts designed to more effectively
enable and organize value co-production”.

As Normann’s description of a service suggests, | can explore alternative ways to
view and understand service operations, i.e., examining the importance of relational

structures in service.

The discipline of Service Science encourages the need to develop alternative
approaches to conceptualise modern services. This vision began around 2002, when
Professor Henry Chesbrough of Berkeley‘s IBM Almaden Research Centre
identified the need to undertake research on services from a social engineering
perspective, and consequently coined the concept of ‘Service Science’. The science

within services has emerged from the amalgamation of engineering and management
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disciplines. Although Service Science is in its infancy, and it is expected that its
context will initially change when applied to various research fields or industrial
sectors, there have been some attempts to define it. For example, Spohrer et al.
(2008a; p. 1) suggest that service may be defined as “the application of competences
(resources) for the benefit of another”, while the notion of science may be “agreed
upon methods and standards of rigor used by a community to develop a body of
knowledge that accounts for observable classes of phenomenon in the world with
conceptual frameworks, theories, models, and laws, that can be both empirically

tested and applied to the benefit of society”.

The emergence of Service Science acknowledges the fundamental change which
continues to take place in the nature and application of technology in services. This
is evident as Tapscott and Caston (1993) describe the first paradigm shift in the late
1980s and 1990’s as IT evolves to support (if not, dominate) the business
environment. These shifts also influence the move in the conceptualisation of the
modern service environment and, nowadays, the dominance of Internet service
models. Service Science also reflects a new paradigm shift to deal with new service
realities. A paradigm shift may be described as “a broad model, a framework, a way
of thinking, or a scheme for understanding reality” (Tapscott and Caston, 1993; p.
xii). The influence of Internet technologies or Web services has altered our
understanding of the modern service environment. For example, in business, the
marketplace has become a volatile and ‘flattened’ (Friedman, 2006) global stage. In
addition, business is considered to be a ‘networked effort’ rather than an
individualistic effort (Carr, 2003; Carr, 2004). Thus, technological developments
shape human activity and human activity shape the development of additional
service initiatives. Customers co-create value within a business (Normann, 2001),
and technology continues to be the dominant driving force in the service sector. The
service sector faces a paradox in that unprecedented opportunity exist within new
markets (for example, Kim and Mauborgne, 2005), while markets experience greater
competition to meet consumer demands and consequently markets continue to
shrink. This places greater urgency on organisations to change and become more
responsive or agile. There are several contributors to the service sector change, for
example, ICTs developments, virtual environments (e.g., cloud computing), the need

for greater responsiveness and agility, globalisation, and outsourcing. The dynamics
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of service are continuously changing (Tapscott, 1996; Rust and Kannan, 2002; Carr,
2004; Vargo et al. 2008; Spohrer and Maglio, 2008). This suggests that it is critical
to gain an understanding as to the influence technology has on the pressing realities
which are now the driving force behind the service sector. This section identifies the
need for Service Science to support theoretical developments and in particular, to
examine the influence of technology in shaping a service network. To highlight the
importance of undertaking this study and grounding it in Service Science literature,

it is vital that I discuss the importance of the Irish service sector.

2.3 The Irish Service Sector
The service sector is generally described as being the ‘soft’ part of the economy

which focuses on how knowledge is used to improve performance and sustainability
in the form of interactions (Fitzsimmons and Fitzsimmons, 2004). Thus, interaction
is a critical factor within service activity to serve customer needs. According to
Industrial Development Agency (IDA) Ireland, service activity is considered the
main driver of developed and developing countries’ economies. IDA’s statistics
indicate that services account for 60% of global employment and that services also
account for 70% of value added in Organisation for Economic Co-operation and
Development (OECD) countries (IDA, 2010). Ireland has become one of the leading
countries in services for several reasons (IDA, 2010):

1. Service innovation is considered fundamental to the sustainability of
Ireland’s competitive advantage although the nature of innovation differs
within an S-D logic and a G-D logic environment.

2. Two-thirds of the Irish workforce is now involved in delivering services.

3. The majority of Irish service activity is bundled for export. As a result,
Ireland is ranked the world’s 10" highest exporter of services.

4. Ireland receives foreign investment from multinational organisations which
propels service growth, for example, Google, HP and Hertz, and also
product-based companies working in the service domain such as, Apple,
IBM, Medtronic, and Cameron.

5. lIreland instils a unique culture of innovation which is a valuable asset within

the service domain.
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6. Ireland offers a young and highly-skilled workforce, supported through a
national team of industry, academia and government agencies working
together to facilitate foreign direct investment (FDI).

7. A low corporate tax rate and additional tax credits for research, development,
and innovation (RD&I) activity is also attractive to foreign investors in Irish

service development.

The Irish service sector is a significant economic contributor and is one of the
highest in Europe as revenues and employment are expected to continue to grow
(KPMG, 2010). Services contribute approximately 63% of value added in the
economy and over the last decade (1997-2007) the gross value trebled from €60
billion to €170 billion, and two thirds of this growth (€34 billion to €108 billion)
was attributed to the service sector (Forfés, 2008). Approximately 1.4 million
people are employed in the service sector in Ireland while 35% of people in the
manufacturing sector are involved in service-like activities (Forfas, 2008). Service
contributes for 43% of Irish exports (one of the biggest in the world per capita).
Therefore, it is apparent that services acts as a major driving force of our economy at
a national and international level, and is considered the source of sustainable growth
in the future. In addition, Ireland continues to be successful in maintaining a strong
enterprise sector (for example, software, financial services, medical device and
pharmaceuticals), and as the complexity of the sectors increase, many explore the
option of augmenting them across a wider range of business activities (Department
of Enterprise, Trade and Employment, 2008). While this section highlights the
importance of the Irish service sector, the next section shifts our attention towards
the public sector and discusses the nature of public services and the role of

technology to support service delivery.

2.4 Public Sector Services
Public services typically refer to direct or indirect services which are provided to

citizens by a government through the provision of finance to support fundamental
services. Public services play a critical role in the ‘public good’ and economic
development. The provision of public services is considered to be a universal

guarantee within governmental developments to support human rights, for example,
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health care and education. Many of these service efforts may be difficult to supply
through individual efforts (for example, rail transport) and may be difficult to
determine quality metrics (for example, health care). Public services tend to be
heavily regulated to define service composition and orchestration. However, it
becomes evident that although much research focuses on public administration, few
efforts exist on exploring how public administration bodies incorporates the concept
of ‘service networks’ and there is a lack of understanding regarding the socio-
technical implications of process patterns on administrative tasks (for example,
O’Toole, 1997a; O’Toole, 1997b; O’Toole, 1997¢; Bannister, 2001; Berry et al.
2004; Rethemeyer, 2005). In addition, considering the recent government budgetary
constraints of 2011-2012, public expenditure on public service infrastructure is a

growing concern.

Although this research does not focus on bureaucratic practices per se, it is
inevitable that bureaucracy plays a central role in public services. This is also
evident from Weber’s classical description of bureaucracy which may be
characterised as (Weber, 1919):

e A dictation of labour based on functional specialisation;
e A hierarchy of authority;

e A system of rules which limit discretion;

e Impersonality;

e A career structure based on technical competence;

e Written records of activities.

Bureaucracies exists across many organisational structures and cultures although
there have been efforts in the past to minimise or remove bureaucratic procedures,
for example, business process re-engineering. Such organisational change initiatives
are significant catalysts for change, although it suggests that there is a clash with the
nature of bureaucracy and ‘modern’ innovative technological culture (Thompson,
1965). Rethemeyer (2009) provides a discussion on the challenges which exist in
public services. He examines how Terry Moe once described the politics—
administration dichotomy as the “dichotomy that won't die” (1994, p. 17) which is
also embedded within the modern public service sector. However, Thompson and
Alvesson (2005) argue that that due to the changing nature of the business and social
environment, the bureaucratic model is obsolete. Thompson and Alvesson (2005)

list two main assumptions throughout bureaucracy literature. Firstly, although
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bureaucracy is the dominant organising logic of modernity, “it produces degrees of
inefficiency, dehumanisation, and ritualism” (p. 90). Secondly, although
bureaucracy may be the desired functionality within a particular environment, it
does not fit all environments, particularly where there is a high degree of
unpredictability, instability, innovation, and adaptiveness. Thus, as Table 2.2
outlines, there is a significant difference in public and private sector service
management (Boyne, 2002; p. 103).

Influence Difference

Environmental Public managers work in more complex environments.

Public organisations are more open to environmental influences.

The environment of public agencies is less stable.

Public managers face less intense competitive pressure

Goals The goals of public organisations are distinctive.

Public managers are required to pursue a larger number of goals.

The goals of public service are more vague.

Structures Public organisations are more bureaucratic.

More red tape is present in decision making by public bodies.

Managers in public agencies have less autonomy from superiors.

Values Public sector managers are less materialistic.

Motivation to serve the public is higher in the public sector.

Public mangers have weaker organisational commitment.

Table 2.2 Public and Private Service Management (Boyne, 2002)

There are many differences between public and private service management in
environmental, goals, structures, and values which are influenced by various
complex factors to deliver a service. Over the last decade, there has been a dramatic
shift in the delivery of public services which are often characterised by “political
agendas, legislation-driven rather than market-driven goals, and deficiencies in
financial and human resources’ (Rusaw 2007; Feller et al. 2008; Cordella and
lannacci, 2010). Digitising public services appears to be an emerging focus in public
services to improve efficiency through the affordance of IT which often impacts
service management practice and capabilities (Jansen, 2005; Pedersen et al. 2006).
Feller et al. (2008) provide an example of how early adopters of technology in the
public sector such as across Scandinavian countries, the UK, and Canada are

25



considered to avail of a more developed technical infrastructure to deliver e-
services. However, they caution that placing substantial efforts on IT issues often
allows organisational issues to become increasingly neglected and therefore a certain

balance is required to address both technical and organisation dynamics.

2.4.1 Examining Value within Public Sector Services
Understanding public services dynamics drew me towards the notion of service

‘value’, i.e. to discover ‘how do service dynamics contribute towards value’? Value
is widely discussed in literature (for example, in marketing) and supports various
viewpoints of what may be described as an individualistic realisation of value. For
example, value (i.e. perceived value) may be categorised as (Zeithaml, 1988):

1. Value is low price;

2. Value as whatever the consumer wants in a product (or service);

3. Value is the quality received for the price paid;

4. Value is all that is received for all that is paid.

From this research stance, I am interested in ‘value in use’ since the research
explores the impact of technology on service socio-technical dynamics. In addition
to the list of value viewpoints listed above, Mills et al. (2010) describe how public
sector managers utilise various resources to create value through the use of taxes and
other legal obligation. Thus, they state that it becomes extremely difficult to assign
or evaluate the value of public services (for example transaction vs. means-end
analyses). Mills et al. (2010) provides a research model to identify and validate the

concept of value in e-government (see Figure 2.1).

The relationship between service value and trust is influenced by service quality,
intention, and satisfaction. This is important with reference to understanding the
value of IT in a public sector service because the role vs. cost of IT within the public
sector continues to come under scrutiny. For example, Cordella and lannacci (2010;
p. 54) state that public sector technological developments “should pay more
attention to the complexity that is associated with their implementation, rather than

focusing on best practices and universal strategies”.
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Figure 2.1 Perceived Value in the Public Service (Mills et al. 2010)

They explain that the “social and political dimensions” of public service has often
gone unaccounted for and often adopt private sector practice to examine service
efficiency. In addition Mclvor et al. (2002) report that there is a lack of
transparency in public sector service although technologies may provide greater
insight on service behaviour (for example, Internet technologies). There are many
factors which contribute to the lack of transparency within public services.
Throughout the 1980’s there was considerable promise of IT to deliver more cost
effective public services although Mclvor et al. (2002) explain that there were many
limitations to realising IT effectiveness since IT developments affected the “public
purse”. Other problems surrounded the confusion of IT potential and the lack of
know-how at management level, lack of IT strategy developments, poor project
management, lack of training and staffing, and difficulties arising from inter-
departmental politics (Mclvor et al. 2002). In addition, public sector process
transformation is a complex undertaking and there is a negative perception about the
relationship which exists between public service and technology intervention, in that
technology does not deliver the expected value from technological investment
(Fountain, 2001; Bannister, 2002; Coursey and Norris, 2008).

In many cases, the cost of IT implementation coupled with the lack of technical
capabilities has often led to the ‘need’ for public service to outsource service
technological developments. Wilcocks (1994) explains that as a result of these
significant service management hurdles, many public services began to outsource IT

consultants at an extremely high cost although they rarely benefited from their skills.
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Considering the cost and often publicity of technological efforts, IT implementation
was often prioritised although there was a sense of low confidence attached to public
sector IT implementation (for example, Sims 2001). Mclvor et al. (2002) explains
that one of the most significant problems facing organisations is their lack of ability
to align organisational structures and peoples’ roles with technological innovation
and is often hindered by the authority figures. As a result, this began to separate
policy from administration which effects how information was sanctioned through
bureaucratic structures and lacking in strategy. This approach slowly became
embedded in the public service culture. Bichard (2000) explains that public service
culture focuses on risk aversion, whereby bureaucratic structures control service
operations rather than developing structures to ‘connect’ information silos through
the service. Mclvor et al. (2002; p. 175), concludes that there is a need for cultural
change and viewing technology as a tool to share information to enhance public
service performance and remove the perception of “power perceived to accompany
the possession of information and where managers often act as controlling pretty
tyrants, jealously guarding their own patch of turf”. Therefore, examining the socio-
technical value of service technology is of significant importance to gain an
understanding of public service networks.

Comparing the nature of technology in private and public service spheres may
provide an imbalanced view as Bannister (2001) examines how IT-orientated change
in public administration has lagged behind that in the private sector. He discusses
how the conservative and bureaucratic nature of public administration often prevents
change. However, nowadays, particularly within the Irish service sector, there are
growing pressures to secure increased value from technological investments which
is ripe with challenges in the past. Many of the challenges experienced include
cultural, structural, resource, technical, political, or isolated developments which do
not interrelate on higher service levels (Bannister, 2001). One way to overcome
some of these factors is described by Lynn (2005) as the need to ‘divorce’ politics
from management within the public sector. In order to do so, I suggest that we need
to bring the public sector into the Service Science paradigm focus to examine the
trajectories of public service networks and service innovation. There have been a
few approaches to exploring the socio-technical nature of IT in public sector

organisations (Avgerou and Walsham, 2000; Fountain, 2001; Denziger and
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Andersen, 2002; Contini and Lanzara, 2008; Fountain, 2007) but many of these
studies deal with large e-government projects. However, there are no research efforts
from a Service Science perspective which examine the impact of technology on the
service relational structure within a public service institution. Therefore, the
literature steers me towards the need to examine how technological investment
supports public service relational structures to create service value. In doing so, this
provides an alternative approach to develop an ‘explanation’ on the impact of
technological innovation on service network dynamics through a socio-technical

lens and particularly within an Irish context.

2.4.2 Public Services: An Alternative Approach
There is a need for an alternative approach towards systems thinking (i.e. abstraction

to explain operations) to understand the impact of technology public service
networks. The need for a new approach to service system thinking is not novel and
can be traced back to Checkland’s (1981) introduction to an alternative approach
towards systems. Checkland (1981; p. 8) explains that:

“..the central concept of a system embodies the idea of a set of elements
connected together which form a whole this showing properties which are
properties of the whole rather than properties of its component part”.

The motivation for an alternative approach on public service stems from
Checkland’s view towards systems thinking. Examining the how factors are
‘connected together’ also complements my use of ANT to develop a socio-technical
view of a public service system. While | examine the impact of IT on a public
service network, | also explore what is meant by public service innovation by
identifying the socio-technical value of service evolution and dynamics (Spohrer et
al. 2010b). Innovation is central to the paradigm of Service Science and forms part
of this research exploration. As | illustrate through Figure 2.2, Service Science acts
as an umbrella term to understand the complex operations of service environments.
Service environments are generally comprised of a collection of service networks
which are supported through service innovation, i.e. through the ability to co-create
service value in an efficient manner. Service Science theory comprises of a bottom-
up approach and service practices typically adopt a top-down approach to

implementing service innovation.
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There are a number of critical elements which one should draw on while exploring
service networks, such as understanding connections or relations which stabilise the
‘whole’ and understanding how various properties enable or inhibit service network
formation. Ng at al. (2010) also discusses an interesting concept of system thinking
which is concerned with the ‘emergence’ of ‘the whole’ system. They explain how
emergence is a complex notion which they categorise into three parts:

1. While observing the complexity of the whole system it becomes evident that
there is a casual linkage where one element impacts on another which has an
influence on each other although it is difficult to pinpoint a ‘one-way
causality’.

2. ltis difficult to predict emergence since a system relies on the complex
interaction of numerous factors with many outcomes resulting in their
relational environments.

3. The coupling of system elements is the result of interaction, for example a
service relationship which produces a win-win outcome where by the

relationship may be considered greater than the sum of its parts.

The emergence of a service network is an important factor towards our

understanding of the nature of service networks (for example, Voss and Mikkola,
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2007). This highlights the need to introduce an alternative approach to model IT

innovation within a public service to examine the complexity of service evolution.

2.5 Service Innovation
Innovation may be defined as “the development and implementation of new ideas

by people who over time engage in transactions with others within an institutional
order” (van de Ven, 1986; p. 590). The definition focuses on four key factors which
relate to the exploration of this research namely; new ideas, people, transactions, and
the institutional context. Van de Ven (1986) explains that these factors relate to four
basic problems which managers often experience:

1. A human problem of managing attention;

2. A process problem in managing new ideas into good currency;
3. A sstructural problem of managing part-whole relationships;
4

. A strategic problem of institutional leadership.

From a managerial perspective, it is critical that they gain an understanding of the
dynamics of service innovation to examine how the service evolves, what problems
unfold during the implementation of a new innovation, and how do management
respond to problems which arise (Chesbrough, 2011). Following this logic, | view
innovation as improving processes, practices, or services through change which
generates greater effectiveness, efficiency, and quality through human interaction.
According to Kanter (1999), a new paradigm shift emerged such as the “partnership
between private enterprise and public interest that produces profitable and
sustainable change for both sides” (p. 124). Innovation not only increases efficiency
of service logic but it also focuses on creating something that did not exist, and
invents new markets and creates new customers (Normann, 2001). In order to
deliver effective services, providers are being advised to ‘innovate’ their service
delivery systems. Innovation in this context often refers to technology, technique, or
restructuring improvements. This places great prominence on IT to support service
delivery. Kanter (1999) suggests that the “best innovations can be mass-produced,
adopted by users in other settings, and supported by additional investors” (p. 130). I
view this statement with caution and | explain that this is not applicable in the public
sector. Much of the service innovation focus is often placed upon the private sector,

since innovation is closely linked with profitability (for example, Gopalakrishman,
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2000). However, I posit that innovation in a public sector service is more likely to
have a larger impact on society and therefore warrants more research efforts.

Innovation is concerned with creating novel approaches to improve certain practices
through an incremental or radical change. Innovation is often closely associated with
specific disciplines such as engineering, business, and technology. Rogers (1962) is
one of the most established scholars on the subject of innovation, and one of his
most cited works is on the ‘Diffusions of Innovations’. His book examines over 500
case studies which led to his theoretical developments on the diffusion of innovation
through, the innovation itself, the communication channels, the time invested, and
the social system. Rogers (1962) presents a model on the diffusion of innovation
which consists of five phases illustrated in Figure 2.3.

KnOWIedge m e

Figure 2.3 Five Stages of Innovation (Rogers, 1962)

Each phase plays a significant role on the realisation of an innovative adoption
strategy. The phases are summarised in Table 2.3.

Phase ‘ Explanation

Knowledge Exposure to an innovation but lacks information about the
innovation and seeks to learn more.

Persuasion Interested in the innovation and is keen to learn more detail
about the innovation.

Decision Weights up the advantages and disadvantages of innovation
and makes a decision whether to adopt the innovations.

Implementation | Employs and examines the usefulness of innovations.

Confirmation Finalise decision to continue using the innovation.

Table 2.3 Five Phases of Innovation Adoption (adapted from Rogers, 1962)

This presents an interesting overlap with ANT, especially with regard the phase of
persuasion (innovation) and translation (ANT) which is further discussed in the next
chapter. While identifying this overlap, there is still a lack of insight on how

innovation is explored within public service networks. Chesbrough (2011) provides
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an interesting argument in the need to move from a product-based view of service
(Porters value chain) to a service value web. Although Chesbrough (2011) discusses
the service value web in the private sector (see Figure 2.4), | can identify how this
may be applied in the public sector through service interaction and reused during

cyclical service processes.

Customer Service
Engagement Co-creation
. .. . Surroundin
Serw_ce Elicit Tacit Envirunmen%
Offering Knowledge Includes customers;
. may also include
£ Design partners, complementors

XFF’,%ri'net';CE or other third parties.

Boundary of the Company

Figure 2.4 Service Value Web (Chesbrough, 2011)

Within the service value web, Chesbrough (2011) explains that there is no simple
linear process of material inputs being transformed into outputs, but rather
comprises of an iterative process that involves the customer in the whole process
experience. While the service value web undergoes a number of key phases, its
relationships also create value through external interactions with customers.
Therefore, the implementation of technological innovation is often concerned with
improving internal value, i.e. within the public service administration system. This
is of significant importance as service managers begin to realise the need to harness

service innovation and how it influences the service anatomy (see Figure 2.5).

The complexity of the service anatomy comprises of five tiers: the human and
software infrastructure and the software and human services governed by service
level agreements (SLA) and Quality of Service (QoS); the atomic services
monitored controlled by process metrics; the service processes managed by
participant metrics; and the business transactions managed by network key

performance indicators (KPIs).
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Figure 2.5 Service Network Anatomy (S-Cube, 2009)

Understanding the anatomy and operations of a service network is critical in service

innovation for two main reasons:

e Service management: examines service dynamics to uncover where operations
may be improved by devising strategies to overcome service ‘stresses’ or
bottlenecks. The dynamics of a service network provides a holistic view of
service ‘offerings’ with a view to reframe a value-creating system across a web
of interrelated actors (for example, people, organisations, or information
systems). Thus, services create a driving force which facilitate the liberation
from previous time/space barriers resulting in the opportunity for more closer
and differentiated coupling between actors and the rethinking of boundaries
between them (Normann, 2001).

e Service computing: designs tasks to optimise service infrastructure which
supports the dynamic nature and operations of a service network. With the
exponential growth in service systems and complex service networks,
understanding their dynamic functionality while exploring methods to manage
services is of critical importance (Spohrer et al. 2007). Knowledge generated on
service interaction and dynamics can feed directly back into the design stage of

service networks to improve network cohesion (i.e. a service learning ethos).
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The two fields of service management and service computing are often centred on
the concept of innovation. In recent years, there has been growing interest in service
innovation with a view to strengthen a service entity within a service eco-system
(Chesbrough, 2011). This requires a “systematic, organised, rigorous discipline...
[which]...requires us to systematically identify changes that have already occurred
in the business....and then look for opportunities” (Drucker, 2002; p. 96) to enhance

service value.

2.5.1 Service Value Networks
There have been significant technological transformations of service networks which

foster the co-production of value through highly distributed networks (Bitsaki et al.
2008). Thus, one of the main concerns throughout literature is developing methods
to map service networks and dynamic processes to create an abstract understanding
of service operations (Bitsaki et al. 2008). In particular, there are increased efforts to
examine the co-creation relationship among service network actors (for example,
Soh and Markus, 1995; Tapscott, 1999; Spohrer and Maglio, 2008; Wetzstein et al.
2008; Gronroos, 2008; Vargo et al. 2009). These works call for the need to report on
‘value’ across service networks and highlight the need to introduce alternative
approaches on examining service metrics. KPIs are traditionally used to measure the
performance of underlying cross-organisational business processes. However, there
is a significant gap in our ability to value the contributory interaction of service
networks through network dynamics. The question emerges as to how service
relational structures reconfigure and act to optimise network dynamics which this
research addresses. Understanding these dynamics is vital to determine how IT-
enabled service networks shape the social environment and how the social
environment shapes the technological factors within a service network environment.
It can also allow managers to discover more effective and efficient ways to adapt
business processes to rapid changing environments, requirements, and collaborating
entities (Dubois, 2008). Thus, as Dubois (2008) suggests, we need to shift our
attention of service network analysis away from a ‘value chain’ concept and towards
a ‘value network’ concept. This supports Chesbrough’s (2011) view of service value

webs and other interesting developments on the notion of value networks.
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One approach in moving towards ‘value webs’ is discussed by Razo-Zapata et al.
(2011a) as they present a framework to examine service bundling and the exchange
of outcomes between customers, brokers, and suppliers. The emphasis here is to
develop an understanding on a cluster-based bundling process which they
demonstrate through a case study. Interestingly, they present a framework for
service bundling which examines the ‘exchange’ of service outcomes between
service suppliers and customers (i.e. value co-creation). This demonstrates the
importance of analysing value-creation behaviour within service networks.
However, they caution that technological developments continue to alter the concept
of service interactions and consequently challenge the notion of ‘value co-creation’
in services. This ultimately makes it difficult to understand the contributory value of
service interactions. Another approach adopted by Razo-Zapata et al. (2011b) is to
examine how customers contribute towards the bundling of services to determine
how ‘needs’ matched ‘offerings’. They present a model which relies on a broker
who matches customers with suppliers which extends the notion of value co-
creation. On a similar research direction, Gordijn et al. (2011) discuss how
enterprises jointly participate in ‘service value webs’, in order to benefit from the co-
production of service which they could not produce on an individual basis.

In recent years, there have been increasing efforts to examine the value of
innovation (for example, the Innovation Value Institute, 2012; e3value, 2012). The
e3value methodology (e3value, 2012) is an approach to explore the application of
innovation through business concepts by identifying how actor interactions generate
value in the form of profit. It provides a graphical approach to explore how ideas
may be executed in service networks. Following on from the development of the
e3value methodology, another approach to semi-automatically generate such service
value networks is proposed. The rationale here is that service value webs may be

created through predefined service profiles which match consumer needs.

Razo-Zapata and Gordijn (2009) draw our attention towards the VALUE-IT project
which addresses the need to develop service adaptation configuration techniques
through the e3value framework. These efforts are also explored by Razo-Zapata et
al. (2010) as they present an interesting approach to modelling services which
consist of two main phases (generating value activity and matching the elements of

the value network with service providers). The novel approach presented by Razo-
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Zapata et al. (2010) is the reuse of a set of value skeletons for covering an industry
sector from specific business cases. They develop an approach which can
automatically generate e3value models and re-use their designs based on specific

sector cases which assists solving problem of service configuration.

Understanding service behaviour is also a critical factor in service composition and
value analysis. For example, Blau et al. (2010) discuss the emergence of service
value networks (SVN) which attempt to address factors surrounding service
composition and a rising demand for customised services. They explain how
distributed processes contribute to an overall value proposition of a SVN. However
Blau et al. (2010) highlight that although there is a need to introduce ad-hoc
composition of services that satisfies individual customers’ demand; there is a lack
of purposeful design (Chesbrough, 2011) of incentives in service composition. To
address this problem, Blau et al. (2010) introduce an ‘auction’ mechanism to
coordinate value creation in SVNs and increase a service network's degree of
interoperability through an agent-based simulation method. Modelling the aligning
of business value with IT is therefore a key task within service environments. This is
also highlighted by Derzsi et al. (2008) as they examine methods to introduce
innovative e-customs procedures though the alignment process in a multi-
perspective way. One of the critical issues highlighted by Derzsi et al. (2008) in
adopting this approach is scalability within a service environment. To address this
issue, they translate and fit business-driven requirements with system capabilities to
enrol e-customs procedures. In an attempt to extend this concept, Derzsi et al. (2008)
develop a model-based approach using e3value and UML modelling techniques to
support the alignment process. Thus, modelling service value plays a central role on
our ability to understand service provision, for example, how change impacts on
value. However, as demonstrated in this section, much of the focus continues to be

directed towards private sector service.

2.5.2 Exploring the Value of Service Innovation
To understand the value of technological innovation, | want to shift the focus away

from “financial metrics’ (‘what was achieved’) and towards service composition
(‘what a service comprises of”) as a method of understanding service phenomena

and dynamics of service evolution. Financial metrics are undoubtedly significant to
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gain insight of the overall performance of the service network. Bannister (2001)
suggests that the interest of service development is often focused on cost savings,
quality, and productivity. However, financial metrics are based on past performance
and offer little insight on how a network is structured or may be structured to
achieve the desired financial results. Financial metrics examine “what was” or
attempt to project performance as “what ought to be”, as opposed to understanding
“what is”. This is particularly more important in the agile service business model as
service actions and transactions vary in timeframes. Understanding service network
dynamics is considered problematic due to the continuous changing environment in
today’s service environment and the need for greater emphasis on developing
business models to leverage greater service agility (\Van Oosterhout et al. 2007). To
exacerbate this, Morabito et al. (1999) advocates that is it now time to move from a
19" century organisational model towards a 21% century model, i.e. one that
accommodates for modern service networks. Understanding the complexity of
network structures, process patterns, and methods to improve network performance
is critical to the success of service eco-systems, for both the service provider and
client, especially within a smart service network (Spohrer et al. 2007). | have
identified a gap in the need to adopt an alternative view of service performance to
provide insight on how the relational structure stabilises the service. For example,
when one incorporates network science approaches, the level of dimensional support
across the process structures is expressed in several forms including, structural,
functional, compositional, and behavioural (Tichy et al. 1979). Often these
dimensions are taken for granted and consequently overlooked although this
information provides both tangible and intangible metrics on service network
performance. Sifting through departmental and cross-organisational conflicting
objectives clutters manager‘s ability to extract key performance information (Glenn,
2009). In conclusion, this section highlights the need to report how a service
interacts and the need to visualise the relational infrastructure which stabilises the

service network and managing processes.

2.5.3 Business Process Management
One of the latest business developments which link closely to service innovation is

business process management (BPM) which examines process interactions through
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innovative applications of technology. BPM is considered one of the recent drivers
behind the quest to understanding the innovative application of technology to
execute end-to-end business processes (White, 2004). It is anticipated that the
service trend will move from a considerably stable and organisational-specific
applications to a more “dynamic high-value ones where business process
interactions and trends are examined closely to understand more accurately and
application’s requirements” (Hantry et al. 2010; p. 27). This places more importance
on the collaborative nature of service networks and encourages the implementation
of methods to uncover the ‘truths’ of service networks. BPM may be described as
“a strategy and associated technology for managing and improving the performance
of an enterprise or value-chain through continuous monitoring and optimisation of
business processes in a closed-loop cycle of modelling, execution, and
measurement” (Hantry et al. 2010; P. 28). However, I posit that regardless of the
promise and sophistication of BPM tools, they are far less effective if we cannot
introduce a method to understand the socio-technical factors which impact a service
network environment. | would caution that emerging initiatives such as BPM in
recent years all stem from tried, tested, and in some cases failed attempts to deliver
process ‘improvements’. Therefore it is important that one examines the underlying
properties of the service network. Understanding the BPM lifecycle (see Figure 2.6)
is of critical importance to understand the ecology of service networks and the

various tasks assigned to each cycle.

This figure presents a basic BPM view (model, simulate, implement and test, deploy
and execute) and the need to analyse performance using initiatives such as business
activity monitoring (BAM) and service network analytics (analyse, monitor,
measure, and optimise). The cyclical nature of BPM highlights that each phase plays

an important role on the succession of the following phase of the lifecycle.

As the literature suggests, much emphasis has been placed on the need to examine
business processes to enhance service efficiency in what now constitutes as the new
service enterprise. This was also suggested by Tapscott and Caston, (1993), who
caution that the “traditional, hierarchical enterprise is in deep trouble” (p. 10).
Interestingly, back in 1993, Hammer and Champy also advises us to “forget
everything you have known about how business should work — most of it is wrong”.

To a large extent, this is applicable today, as much of the emphasis is on engineering
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technological initiatives while ignoring the socio-technical factors which largely

influence business operations and service innovation.

Service
Network
Analytics

Model &

Basic BPM

Simulate |

Measure & \ Implement &
Optimize Test

Analyze & \ Deploy &
Monitor - Execute

Figure 2.6 BPM Lifecycle (S-Cube, 2008)

Nowadays, there is a sense that organisations must attempt to revamp service
models to meet the pace of technological developments and, as a result, strong
themes have emerged from these transitional changes as it shifts from a multilayer
hierarchy structure to a relatively flatter, open, and networked structure business
environment. Some of these changes were highlighted by Tapscott and Caston,
(1993), and later updated by Walter (2000) still applies today. Table 2.4 outlines
some of the dramatic shifts as we move from a traditional organisational structure to
a virtual or ‘new enterprise’ structure. BPM complements Service-Oriented
Architecture (SOA) developments and moves towards a more dynamic and high-
valued lens of business process interactions. | have identified that the need exists to
accurately examine more methods to understand what factors influence socio-
technical interactions; how they interact, and more importantly, why they interact in
a particular manner. The four fundamental shifts enabled by technological
developments in the business environment have centred on process optimisation,
performance management, integrated business applications, and networked

relationships.
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Characteristics Traditional “Virtual” Organisation

Organisation

Structure Hierarchical Networks

Scope Internal/closed External/open

Resource focus | Capital Knowledge, relationship,
technology management

State Static, stable Dynamic, changing

HRM Management Specialists

Direction Management directives Empowerment/intrapreneirship

Basis of action | Control Empowerment

Motivation Meet corporate Achieve team goals

management directives

Learning Specific skills Broader competencies

Compensation | Position/seniority Achievement

Relationships Competitive Co-operative/collaborative

Information “Need to know” basis Open and transparent

communication

among

partners

Table 2.4 Traditional Organisation versus the New Enterprise (Walter, 2000)

While BPM has become one of the latest business modelling approaches it lacks the
ability to map the dynamics which service networks possess (S-Cube, 2008).
Therefore there is a need to develop an understanding on the impact of service
innovation on the reconfiguration of a service system and its relational

infrastructure.

2.5.4 Examining the Service System
A service system is defined as “a configuration of people, technologies, and other

resources that interact with other service systems to create mutual value” (Spohrer
et al. 2008b). In its simplest form, a service system comprises of a provider and a
client who collaborate to deliver (i.e. co-create value) and benefit from a service.
The importance of a service system may be described as its ability to sustain (1fM
and IBM, 2007; p. 5):

“a dynamic value co-creating configuration or resources, including
people, technology, organisations and shared information (language,
laws, measures and methods), all connected internally and externally by
value propositions, with the aim to consistently and profitably meet the
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customer’s needs better than competing alternatives”.

From the definition above, it is apparent that ‘interaction’ plays a crucial role in
stabilising service systems. Human interaction is often comprised of the exchange of
resources (knowledge, skills, and/or competencies) to benefit all parties involved in
a process (Lusch and Vargo, 2006). The interaction between service provider and
service client gave rise to terms such as co-creation and co-production through
Service Science literature (Lusch and Vargo, 2006). This draws my attention to
examine how service relies on interaction with the main ingredients of what
constitutes a service; the organisation, people, software, and service logic (see
Figure 2.7).

T
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Figure 2.7 The Service System (adapted from Zhao et al. 2008)

Figure 2.7 illustrates nine main types of service relationships (Zhao et al. 2008)
where service computing is largely concerned with organisational and software
components, while service management is mainly concerned with organisational and
people components. Both service computing and service management are required to
successfully deliver a service. The nine service relationships may be categorised as:

Organisation to people;
Organisation to software;
Organisation to organisation;
People to organisation;
People to software;

People to people;

Software to organisation;
Software to people;
Software to software.

CoNoa~wNE
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Figure 2.7 also illustrates the unification of these broad concepts which allows
communication between service engineers and managers to more effective and
aligns with service technological initiatives (Zhao et al. 2008). Such initiatives are
central to the emergence of Service Science. The emphasis within Service Science is
to integrate existing disciplines and theories to construct new knowledge and
formalise various perspectives of services (Spohrer et al. 2007). The importance of
doing so is reflected in the establishment of Service Science research centres in
industry, and the growth of Service Science departments across academia to

examine internal and external service networks.

Adopting a socio-technical ‘relational” view of a service system moves away from
the traditional view of how service providers generate value. It recognises that it is
the service client which initiates the service request and therefore becomes an
essential part of value creation (Normann, 2001). Service interactions are typically
supported through business transactions or cyclical service processes (for example,
income tax payment) which comprise of front-end (client side) and back-end
(technological and infrastructural) process activities. This is usually supported
through technological innovations which orchestrate activities to align with a service
model that meets specific service objectives governed by service policy (or service
level agreements). Thus, it is important to incorporate the various elements which
influence service evolution with particular interest on how technology enables or

inhibits service delivery.

It is anticipated among practitioners that Service Science will assist to achieve
greater levels of standardisation while delivering mass customisable services
through the affordance of service-orientated technology. Therefore a digitised
service system may comprise of the bundling of standardised service processes.
These are reconfigured and repacked to address customised requirements which
establish the service system. Within service literature, much focus has been on
management, economics, and marketing with considerable interest in pushing
services towards consumers while optimising its efficiency. However, with the
interdisciplinary nature of services, many service developments are becoming
increasingly socio-technologically-enabled through innovative initiatives with little

insight as to how the socio-technical impacts on the service network. Understanding
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service interaction within service systems allows us to uncover socio-technical

patterns on service dynamics.

2.6 Valuing the Dynamics of Service Network Infrastructure
It is difficult to model service value. Service modelling may be defined as

(Raisanen, 2008; p. 6):

“...the representation of relations between what is provided to customers,
the technical definition of the services, and the resources needed for
operating the service.”

The definition gives rise to the question of the nature of ‘relations’ which constitute
as a service which generate value. This thesis uses the term value similar to
Gronroos (2008) approach to identify the importance, the usefulness, and
opportunity presented from exchanging resources and competencies through service
interaction and dynamics (i.e. co-creation). The concept of IT value-creation
continues to receive interest in developing methods to explain the value of
technological innovations (Willcocks, 1994; Mooney et al. 1995; Soh and Markus,
1995; Weill et al. 2002; Carr, 2003; Donnellan, 2011; van den Hoof and de Winter,
2011; Chesbrough, 2011). Although the concept of value is relatively easy to
determine in a manufacturing environment, within a public service environment this
becomes a very complex task since services are not typically driven by profitability
(for example, Quinn & Baily, 1994a; Quinn & Baily, 1994b; Davis, 2010). Normann
and Ramirez, (1993) explain the concept of value constellation which focuses on the
value-creating system, through the reconfiguration of relationships and roles, the
mobilisation of value in new forms, while improving the fit between competencies
and the customer. This is later described as value co-creation. Spohrer et al. (2010a)
explains that a service system can co-create value if resources are properly organised
for value propositions which define the desired outcome. In fact, they argue that the
foundations of a service system are (p. 5):

1. A dynamic configuration of resources;

2. A set of value co-creation mechanisms between suitable entities;

3. A application of competencies-skills-knowledge any person(s) in job or

stakeholder roles;
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4. A adaptive internal organisation responding to the dynamic external

environment;

5. Learning and feedback to ensure mutual benefits or value co-creation

outcomes.

Therefore, value is considered to be co-created through a combined effort of two

parties or more across all service sectors and value is determined by the beneficiary,

i.e. the client (Vargo et al. 2008). To examine this further, table 2.5 outlines some of

the main differences between value creation within G-D logic and S-D logic. There

is a considerable difference in the value co-creation logic within the G-D and S-D

environments. Considering the vast differences between private and public sectors,

this presents some obstacles in determining how value should be reported to gain an

understanding of the value in public sector IT investments, for example (Bannister,

2001):

1. How can we determine the value of IS used to support policy making?

How does one define the ‘customer’ in a public service context?

2
3. How does public administration serve particular interest groups?
4

How does the value of IS evolve with time?

G-D logic

S-D logic

Value driver
Creator of value

Process of value creation

Purpose of value

Measurement of value

Resources used

Role of firm
Role of goods

Role of customers

Value-in-exchange

Firm, often with input from firms in a
supply chain

Firms embed value in *'goods’’ or
"'services'’, value is "added’ by
enhancing or increasing attributes
Increase wealth for the firm

The amount of nominal value, price
received in exchange
Primarily operand resources

Produce and distribute value

Units of output, operand resources that
are embedded with value

To ‘use up’ or ‘destroy’ value created by
the firm

Value-in-use or value-in-context
Firm, network partners, and customers

Firms propose value through market offerings,
customers continue value-creation process
through use

Increase adaptability, survivability, and system
wellbeing through service (applied knowledge
and skills) of others

The adaptability and survivability of the
beneficiary system

Primarily operant resources, sometimes
transferred by embedding them in operand
resources-goods

Propose and co-create value, provide service
Vehicle for operant resources, enables access to
benefits of firm competences

Co-create value through the integration of firm-
provided resources with other private and public
resources

Table 2.5 G-D logic vs. S-D logic on Value Creation (Vargo et al. 2008)
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With reference to the notion of value co-creation, the literature suggests that co-
creation is an event which takes place over a given period (Vargo et al. 2008). | am
cautious of applying the term ‘co-create’ within a public sector, because the concept
conjures up the notion of continuous interaction, a willingness to engage, and a
desire to co-operate and benefit from the interaction. The literature describes how
service systems rely on the exchange of resources to co-create value and to
‘survive’. Figure 2.9 illustrates the value co-creation exchange and the relationships
which are required to co-create value (Vargo et al. 2008) with reference to public

service systems.

The relationship between the two service systems creates ‘value’ and thus warrants
significant attention particularly within public sector service. Exploring questions
with regard to how value is co-created within the public sector service systems is
vital as this research examines the socio-technical factors of service innovation and
service delivery. The concept of value with regard to public sector technological
investment is less clear throughout literature. For example, Pye (1992) studies the
development of IT in the service sector for a 30 year period (1960-1990) and
explains the continuing struggle to understand how IT supports organisational

structures and managing its evolvement.
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Figure 2.8 Value co-creating among service systems (Vargo et al. 2008)

Pye (1992) also explains that the realisation of IT value within the public service has
been compromised by several factors, including; senior management, insufficient

staffing resources, a lack of focus on a central direction, departmental focus on
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governing self-interests, with little regard to service eco-system considerations.
There have been varied attempts to synthesise the literature and arrive at various
views of service value within the public sector (for example, Grimsley and Meehan,
2007; Coates and Passmore, 2008; Vargo et al. 2009; Mills et al. 2010). However, to
gain an insight of value service co-creation, | had to construct an abstraction of the
service system to understand the ‘creation’ of value (Maglio and Spohrer, 2008).
Vargo et al. (2008) describe value as ‘an improvement in system well-being’ and one
may determine value by its ability to fit its environment making the concept of

service system value a fundamental concern of Service Science practitioners.

2.7 Exploration of Theoretical Approaches
The literature review to this point explains how it is considered a difficult task to

develop and manage service networks and is not only restricted to modelling and
verifying service processes, but also involves validating their compliance and
analysing their performance. While much attention has been placed on the
digitisation of services and examining the concept of ‘value’, this section briefly

examines some of the most suitable theories within the IS field.

2.7.1 Agency Theory
Agency theory originates in the 1970’s. It suggests that organisations may be viewed

as a relationship of contractual resource exchanges between parties (Eisenhardt,
1989b). In short, it examines how one party (the principal) delegates work to another
(the agent), who performs that work. An agency relationship is generally the result
of certain principals being executed to perform an action. The decision-maker
typically delegates some level of authority and often gives rise to conflicts between
interests of parties (i.e. agents and principles), i.e. different interests in the same
assets. Sustaining an agency relationship generates costs. The agency is therefore
viewed at in terms of efficiency, alignment of interests, risk sharing, and successful
contracting, economics-related. However, agency theory is largely concerned with
resolving problems that can occur in agency relationships to sustain assets and

resources and therefore is deemed inappropriate for this study.
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2.7.2 Complexity Theory
Complexity theory explains complex phenomenon which are otherwise

unexplainable through traditional theoretical developments (Simon, 1996). It stems
from chaos theory, cognitive psychology, computer science, systems theory and
other related artificial systems fields. Complexity theory identifies how complex
behaviour emerges from simple rules whereby complex systems are networks of
interdependent parts which interact based on the rules. This is common in complex
phenomenon such as computer networks to corporate structure, stock market
activity, and biology. The components of the system spontaneously self-organise to
support the evolution of the structure and its emergent properties into a coherent
system. While I initially considered complexity theory to be a suitable research lens,
it failed to prove me with a realistic understanding of the socio-technical dynamics
of service networks. In most cases throughout literature, a large element of
‘conditional’ chaos was presented which did not address the complexity of a
bureaucratic service environment often making it daunting for managers to

understand.

2.7.3 Diffusion of Innovation
The diffusion of innovation examines the characteristics of an innovation and its

context that correlate with its diffusion (Rogers, 1962). The process examines how
innovation is communicated among various interested parties through various
channels within a social system. The success of an innovation is largely dependent
on decisions made within the social system as they adopt five steps:
1. Knowledge: Exposure to an innovation but lacks information about the
innovation and seeks to learn more.
2. Persuasion: Interested in the innovation and is keen to learn more detail
about the innovation.
3. Decision: Weights up the advantages and disadvantages of innovation and
makes a decision whether to adopt the innovations.
4. Implementation: Employs and examines the usefulness of innovations.

5. Confirmation: Finalise decision to continue using the innovation.
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Individuals have different levels of enthusiasm towards the adoption of innovations
and often the amount of time required depends on certain characteristics of the
person or social system. These are innovators, early adopters, early majority, late
majority, or laggards. Although this theory provides a useful insight of the
implementation of innovation, it fails to address the socio-technical factors which

this study sets out to examine.

2.7.4 DeLone and McLean IS Success Model
The DeLone and McLean model examines the success of 1S from a number of

different perspectives and classifies them into six categories of success (DeLone and
McLean, 2003). The model adopts a multidimensional framework which measures
independencies between the various categories (Figure 2.9):

1. Information

2. System and service quality

3. Use (intention to)

4. User satisfaction

5. Net benefits
These dimensions suggest that there is a clear relationship between them which
influences the success of the IS and certain net benefits can be achieved. The net

benefits influence user satisfaction and use of the information system.

Information

Quality
menton ||
ntention e
to Use ‘

System Net
Quality Benefits
User
Satisfaction
Service
Quality

Figure 2.9 IS Success Model (DeLone and McLean, 2003)

Although the Delone and McLean Model provides significant insight on examining
IS success, this research is concerned with the socio-technical factors which

influence its success. Therefore, this theory is unsuitable for this research inquiry.
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2.7.5 Game theory
Game theory studies strategic interactions among economic agents and social

situations. Game theory is the formal study of decision-making which may consist
of several players making decisions that potentially affect the interests of the other
players (Rasmusen, 2001). It examines how particular outcomes are produced
through various preferences or interests of agents. The outcomes reflect the
decision-making process on cost and benefit options and how various decisions
impact on strategies taken by players’ interaction. Game theory provides
mathematical models to support rational decision-makers on conflict strategies and
co-operation particularly in areas of economics, computer science, political science,
and psychology. Game theory attempts to predict human behaviour where actions
may be rationalised to support self-interests. Within a social system however, it is
difficult to define and isolate individual variables which influence strategies or
decision outcomes to understand optimal behaviour based on choices. As outlined in
Chapter 1, | want to uncover the elements which influence both the social and the

technical, thus making game theory unsuitable for this research undertaking.

2.7.6 Institutional Theory
Institutional theory examines structures of a social environment. Within a social

structure (for example, an organisation), it pays particular attention towards
processes (rules, norms, and routines) which support social behaviour through
authoritarian controls. Therefore, institutional theory provides a lens to examine the
emergence of a social structure and the variable which influence change (Scott,
2005). Institutional theory suggest that we can view the world through stability and
social order and explains how order is created, adapted and evolves over time. It also
sheds light on how particular job titles and roles contribute towards an
organisational structure. However, while analysing a social structure using
institutional theory, it is difficult to determine where one can complete the analysis
since it can impact of the value of providing coherent explanations of a particular
phenomenon. In addition, it is difficult to compare two different service systems
since it is inevitable that there may be small-to-large difference in the institutions

themselves which make it incapable of catering for a dynamic and complex service
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system. Therefore, institutional theory is not suitable to support my research

objective.

2.7.7 Social Exchange Theory
Social exchange theory examines how social change and stability is a negotiated

process sustained through human relationships and often motivated by profit (Blau,
1964). It stems from social psychology and sociology developments but has also
been applied to a wide variety of disciplines, including economics. Social exchange
theory employs a cost-benefit comparison of alternative decision outcomes (i.e.
value and utility). It examines the relationship between costs, rewards, status, trust,
reputation, flexibility and the overall value (positive or negative) the variables
contribute towards the value of specific relationships. While | gave social exchange
theory considerable thought, there are some limitations to it which seemed
inappropriate for this study. For example, I place significant emphasis on the
relational infrastructure of a service network; social exchange theory reduces
interaction to a rational process. It also fails to accommodate for the technical
factors within the relational structure. The theory also prescribes an ‘open’ relational
environment (i.e. a voluntary exchange of resources) which is not often suitable
within a bureaucratic service environment and fails to examine the dynamic factors
which sustain service relationships. In addition, this research does not assume that
individuals interact for profit or the expectation of it within the public sector service.
It is for these reasons that | conclude social exchange theory is not suitable for this

study.

2.7.8 Technology Acceptance Model
The Technology Acceptance Model (TAM) is an information systems theory which

examines how users accept the use of technology though a number of important
influential factors (Davis, 1989). Among these factors are:

1. The perceived usefulness of the technology

2. The perceived ease-of use of the technology

TAM suggests that these factors determine people’s intention to use a technology.

While TAM provides an excellent approach to examining people’s acceptance of
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technology, I am not focusing on the ‘use’ of technology, but rather the factors
which contribute to the socio-technical dynamics of a service network. TAM is
limited in explanatory terms of technological ‘value’ and there are some theoretical
problems which support the rapid evolution of technological developments. TAM
examines the individual technological user and their perception of ‘usefulness’ but
this will vary depending on their stakeholder status but ignores the socio-technical
factors of IT development and implementation. Therefore, TAM is not a suitable

approach for this research undertaking.

2.7.9 Actor-Network Theory
Actor-Network Theory (ANT) stems from on-going efforts in social studies of

science and technology (for example, Callon, 1986; Law, 1986; Latour, 1987). It has
received increasing attention in its ability to examine agency of nonhumans. ANT is
often described as a material-semiotic approach to a research field. This allows
researchers to examine and explain the relations which exists between material (i.e.
things) and semiotic (i.e. concepts). ANT allows me to explore the relational ties
which stabilise a service network through a various influential factors. ANT
provides me with the ability to examine a heterogeneous network which is suitable
when exploring the socio-technical factors (i.e. dissimilar elements) of IT-enabled
service networks. While ANT accepts that we a network comprises of both social
and technical factors and are equally important in a social network, | have
determined that this provides the most suitable research lens for this research.
Chapter 3 offers a more in-depth discussion on the merits and limitations of ANT
which supports this research through a different lens.

2.8 Understanding Service Networks through a Different Lens
The literature indicates that there is a significant void in our ability to conceptualise

the contributory value of IT-enabled processes within and across organisations
(Wellman et al. 1996; Huffman, 1997; Cross and Parker, 2004; Huysman and Wulf,
2006; Lundgvist, 2007; Wang et al. 2007; Van Heck and Vervest, 2007; Sykes et al.
2009; Hassan, 2009). Within this S-D era (Normann, 2001), the business world has
become ‘flattened’ (Friedman, 2006) and conducting business on this new level

playing field requires a new managerial mindset, innovative strategies, and tightly
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managed operations. Organisations are under increased pressures to adapt their
business processes at a much faster pace than they have ever experienced before
(Pedrinaci et al. 2008). Change impacts on service value (increases or destroys
value) and the dynamics of power. Managers need to be proactive and decisive to
embrace change and meet consumer needs (Weill et al. 2002). Thus, strategic
management of technology is essential to reduce the probability of failure (Weill et
al. 2002; Brem and Voigt, 2007). However, our traditional understandings of the
‘organisation’, with solid boundaries and internally focused on operations, time, and
individuality are becoming less apparent today. Thus, we need to introduce new
methods to examine service complexity because (Spohrer and Maglio, 2009; p.5):

“As the people, businesses, and nations of the world become more

interconnected and interdependent (globally integrated), the ecology

of interacting service systems and networks has become increasingly

complex and difficult to manage. Understanding service phenomena

and associated risks and rewards of different types systems and

networks, as well as their modes of interaction, is becoming

increasingly critical. The need to understand, manage, engineer, and

design/imagine better service systems and networks requires that a

more rigorous scientific foundation be established. Computer-aided

design (CAD) is routine practice in building bridges, buildings,

airplanes, cars, and computers, but everyday businesses and

governments invest billions to transform existing service systems

without the benefit of such tools and methods”.
Thus, introducing new methods to model service interactions is becoming
increasingly important as many organisations are adopting a service approach
internally and applying IT to these services to improve efficiency, for example,
finance services (Spohrer et al. 2007). Many of these services were traditionally
delivered through an inter-personal network collaborating together (Keast et al.
2004). However, we know little about the impact of digitising these service network
relationships. Exploring how service networks operate and are impacted by IT
provides us with information which generates greater service intelligence. This may
also feed into service computing developments such as design stages to support
SOA initiatives. In addition, there is continued interest in our ability to bridge the
fields of service management and service computing and explore how both fields
may support business relationships across complex service processes (Zhao et al.

2008). Across business and IS research, there is a significant gap in our ability to
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bridge and advance our understanding of technology and management in this so-
called ‘S-D’ business environment (Normann, 2001).

As competitive advantages of single organisational strategies continue to erode over
recent years, organisations are experiencing greater demands to operate with
increased creativity, innovation, collaboration, scalability, efficiency, agility, and
virtuality (for example, Zairi, 1997; Morabito, et al. 1999; Rust and Kannan, 2002;
Brynjolfsson and Hitt 2003; Afsarmanesh and Camarinha-Matos, 2005; Bender-
deMoll and McFarland, 2006; Friedman, 2006; Krebs, 2007; VVan Oosterhout et al.
2007; Chen, 2007; Glenn, 2009; Hsu, 2009). In addition, organisations must
develop new initiatives to operate under these economic conditions and enhance
their competitive edge (Mooney and Ganley, 2007; Glenn, 2009). It is inevitable
that as the business landscape changes, methods to deliver services should change to
meet customer needs. To successfully achieve this, it is critical that we understand
what the modern organisation now stands for, i.e. “value-creating institutions”
(Normann, 2001). For example, Normann (2001; p. 4), provides an abstract account
of the modern institution and writes (emphasis added):

“They are based on the subjective mental process that respond to a context of
constraints, threats and opportunities and that then become intersubjective —
shared and social. They link with other institutions and unites in a web of
communication and interaction. They manifest the identity and the actions
that worked in the past in symbolic and concrete artefacts. These stimulate
actions for the future which may lead to new developments, and sometimes
their own destruction”.

Since 2007, the global financial crisis has allowed people to become more aware of
the global ecology of interdependent service system entities and service system
networks which play a significant role. The Service Science domain promotes a
new paradigm which acknowledges the need to systematically investigate how and
why various entities (for example, organisations, people, technology) collaborate to
create value without jeopardising quality standards. It also demonstrates the strong
ties which exist between service system actors (‘value co-creators’) to deliver a
service. The concept of value co-creation implies that the customer plays a
significant role to creating value within services and view services as relational
entities. For example, Normann (2001) introduces the dramatic change in business

practice as (p. xii):

54



“Today’s products and services are more about knowledge and linkages than
about steel and mass. Companies are abstractions and value creating networks
more than factories and offices. Today’s free flow of information needs to be
transformed into unique concepts and frameworks which then focalise action.”

Here we can see the emphasis being placed on the network and the linkages or
assemblages’ rather than on a product within a service system and the call to
generate theory to explain service innovation value. This is highlighted by Normann
(2001), when he explains how the ‘dematerialisation’ or separation of information
from the physical world into a virtual world is one of the most important drivers of
today’s technological revolution. In addition, Normann (2001) extends the concept
of dematerialisation to that of ‘liquidification” which refers to resources which have
been dematerialised may now be easily transported or transmitted, for example,
information. Thus, IT plays a significant role in the digitisation, connectivity,
interactivity, reciprocity, versatility, and enabling, or inhibiting of business process
behaviour through various formats (Normann, 2001; Weill et al. 2002). However,
Cross and Parker (2004; p. 133) highlight that managers have ignored the “dynamic
characteristics of networks and the ways that dynamic qualities of networks affect
organisations’ flexibility and change”. This has unavoidably led to organisations
failing to capture the true ‘health’ of their service systems. This section explains
through the support of existing literature, why we need introduce alternative
approaches to model the complexity and dynamics of service networks. This is
particularly true as we need to examine how service relational structures influence

service dynamics which highlights the need to develop ‘Public’ Service Science.

2.8.1 The Nature of Power within Service Networks
The nature of power has received much attention throughout sociology studies.

Many of the studies suggest that power cannot be considered as a singular concept
and should account for the nature of power within its environment (Barnes, 1988).
There are several definitions of power through literature, but the most prominent
ones which are applicable to service networks are listed as follows:

“Power is the probability that one actor in a social relationship will be
in a position to carry out his own will despite resistance, regardless of
the basis on which this probability rests” (Weber, 1947; p. 152).
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“A has power over B to the extent that he can get B to do something that
B would not otherwise do” (Dahl, 1957, pp. 202-203).

“Power is the capacity of some persons to produce intended and
foreseen effects on others” (Wrong, 1979; p. 2).

These definitions present interesting patterns on the concept of power when applied
to public service networks. For example, they assign power to individuals rather
than institutions or group dynamics. In addition, the definitions suggest that power
is assigned to individuals who enter into a relationship with others. Another key
point which one may extract from the definitions above is that the capacity of power
manifests from the effects of behaviour or actions, i.e. their wiliness or reluctance to
participate. Central to establishing power capabilities is the ability to foster a
relationship. However, within a service network, understanding what power is, still
demands an answer which these definitions fail to provide, for example, how do
actors comply with service interests? Other questions include; how do certain actors
acquire power? How are power structures within a service network protected? How
does IS impact on the nature of power? How can we examine the socio-technical
nature of power? Therefore, as | explored some of these questions to understand the
nature of power, | base my view of a service on a general theory of social
association and assemblage. Understanding the concept of power within a service
system, within institutions, and among social relationships, | had to firstly gain an
appreciation for the significance of a ‘relationship’ and the power that an
assemblage of relationships has to support service networks. | have referred to this
as the ‘relational infrastructure’ of a network. A relational infrastructure provides a
‘blueprint’ on understanding the dynamics and role of power in stabilising or
dissolving a service network. Power may be shaped through many socio-technical
factors, including (Barnes, 1988):

1. Social status

Knowledge

Availability of resources/wealth
Charismatic personalities
Delegated authority

Group dynamics and influence
Specific skills and expertise

No akowd
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Thus, modelling the impacts of power within a service network is an important
activity if managers are to gain an understanding of the service dynamics and learn
where influence impacts on service behaviour and consequently, performance. If
power exists in a system of service, institutions, and social relationships, then to
understand ‘power’, I had to understand the assemblage of social relationships
specifically, the role of ‘power’ in stabilising or dissolving a service network.
Adopting this viewpoint highlights the need to examine public service networks

through various research lenses.

2.8.2 Developing Public Service Science
The lack of Public Service Science literature suggests that there is an urgent need to

explore the public sector under the umbrella discipline of Service Science. This is
considered a critical move and contribution of this research. The motivation to
introduce Public Service Science is centred on the idea that one must explore the
socio-technical infrastructure of public service innovation through a scientific lens.
This is increasingly evident as technology plays a significant role on delivering
services (for example, Revenue Online Service or ROS). Public administrative
investment in IT has been subject to many criticisms in the past although the topic
fails to get much attention (Bannister, 2001). This is also true within an Irish
context, for example, PPARS and e-voting. As a result, this has fostered a reputation
or sense of crisis in confidence with the value of IT investment within public
administration. The PPARS computer system was abandoned after costing an
estimated €130 million, from an initial estimated cost of €9 million. Some of the
problems with the PPARS system include a limited take-up, excessive cost over-
runs on the original project and significant failures, including overpaying mistakenly
paying one employee almost one million Euros in a salary transfer. In conclusion,
such IT innovation failures have added to the poor perception of Il implementation
within the public sector. | have identified the need to apply Service Science
developments to understand the socio-technical impact of technological innovation
on public service networks through an ANT research lens. Thus, as part of my quest
to provide theoretical developments in Public Service Science, the literature
suggests that | should consider:

e A service network is comprised of both social and technical factors;
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o ANT is an appropriate research lens to explore the socio-technical
nature of service network.
e Both the service micro and macro environments should be compared for
their socio-technical components and irregularities;
o Questions should examine ‘how’ social-enabled and technical-
enabled factors influence the service network.
o Questions should explore ‘why’ the enablers and inhibitors of socio-
technical entities influence a service network.
e Adopt a method to visualise the service network relational infrastructure;
o Itisalso important to examine how relational structures influence
service dynamics and the impact of IT-enabled innovation on the

service relational structure.

Thus, these points form the initial structure of my conceptual framework in my

approach to the research.

2.9 Conclusion
This chapter provides an overview of the emerging discipline of Service Science. It

also discusses the need to examine the socio-technical aspects of service networks
for both a theoretical and an industrial viewpoint. The importance of examining
service networks is to gain an understanding on complex service relations which
provide us with the ‘truths’ on the underlying infrastructural factors which influence
service formation. This is also evident within the public sector whereby more
emphasis is often placed on service rather than science. This chapter discusses
public services in light of Service Science since they are often overlooked within
Service Science theoretical developments. To summarise, this chapter has identified
the following research gaps:

1. Failing to model service infrastructural dynamics inhibits our ability to

examine the dynamics of service co-creation. | propose the need to visualise

the relational infrastructure which stabilises the service network.

2. There is a lack of research on how IT supports public service delivery which

highlights the importance of modelling service interaction patterns. This
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provides insights to understand what influences service performance and

dynamics.

3. There is a need to add greater transparency to internal service structures and
to examine the nature of power to understand the assemblage of socio-

technical relations to stabilise or dissolve a service network.

4. There is a lack of theoretical developments on exploring the influence of IT-
enabled innovation within a public service network which examines the

formation of complex service environment.

5. There is a need to introduce theoretical developments on ‘Public Service

Science’ which examines service delivery in a non-profit service system.
To address these gaps, | formulated the following research questions:

1. How does a public service network evolve through the introduction of IT-
enabled innovation?

2. How does IT impact the relational ties between service actants within a
service network?

3. What are the main socio-technical factors which contribute towards public
service network assemblages within the public sector?

4. How do relational ties between actants within a public service network
contribute towards service socio-technical dynamics?

The research questions provided me with a roadmap to guide the exploratory nature

of this study and address the gaps listed throughout this chapter.
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Part Two: Research Design
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Chapter 3
Actor-Network Theory

3.1 Introduction
In this chapter, | offer a discussion on Actor-Network Theory (ANT) — the sociology

of technology and science which the literature suggests, is often viewed as a more
radical approach towards understanding technological influences (i.e. a socio-
technical view). This chapter discusses how ANT may be used to examine actors’
behaviour within a service system, since every action leaves a ‘footprint” which
provides me with more insight on the underlying infrastructure of service operations.
Often, researchers are tasked with defending a particular theory to focus their
research, but as Walsham (1997; p. 478) suggests:

“There is not, and never will be, a best theory. Theory IS our
chronologically inadequate attempt to come to terms with the infinite
complexity of the real world. Our quest should be for improved
theory, not best theory, and for theory that is relevant to the issues of
our time”.

| adopt ANT to examine Service Science since it addresses both social and technical
dimensions of service network and the impact of service innovations on the service
environment. This chapter also discusses how ANT is a very influential across IS
theory and draws on the “strengths of qualitative research to provide a powerful, but
somewhat different framework for understanding IS innovation” (Tatnall and
Gilding, 1999; p. 962). Thus, this chapter also discusses why ANT is considered

appropriate to apply within Service Science research undertakings.

3.2 Society and Technology
There have been numerous conceptualisations of the relationship which exists

between technology and society and many studies highlight the important factor in
which IT plays to enable and increase the transformations of organisations
(Orlikowski, 1991; Demirkan et al. 2008). However, it is difficult for Service
Science practitioners to accept a presumptuous attitude towards the promise of
technology, and suggest that these assumptions regarding the affordance of

technology are becoming a cliché (for example, Demirkan et al. 2008).
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In the past, there have been two differing schools of thought on the relationship of
IT and social factors. One school of thought focused on technological determinism
(Winner, 1977), which suggests that technology follows its own logic and patterns
of usage. Alternatively, there was considerable support for constructionism which
suggests that society develops the technology and society determines technology’s
role (Woolgar, 1991). In recent years however, researchers began to examine the
role in which both arguments played simultaneously to advance our understanding

of the embedded relationship of IT and the organisation.

Continued interest focused towards the question of how IT and the organisational
roles interplay and how they come into ‘being’, suggesting the need to pay more
attention to the characteristics and properties which support their co-existence
(Kling, 1991; Orlikowski, 1992). Nowadays, we acknowledge that there is a mid-
point between the two schools of thought which offers us a ‘truer’ picture of
technologies ability to ‘enable’ and ‘restrict’ transformations and the role in which
social factors has on them. In more recent years, there have been increasing efforts
to propose suitable models to explain the socio-technical factors of organisations.
One approach in particular which is gaining more research ground across diverse
research fields is ANT, which offers a radical vocabulary to examine the socio-

technical building blocks on the nature of service networks.

A service system comprises of socio-technical systems which stabilise a service
network through the exchange of resources and competencies which generate value.
Ng et al. (2010) discuss the transformation of system thinking during the 1960’s
which viewed the organisation as an ‘open system’ made up of socio-technical
factors. Within this school of thought, Emery and Trist (1960) examine how a
system maintains quasi-stationary equilibrium despite changes in the environment.
A socio-technical view of organisations incorporates the need to examine the hybrid
nature of social (i.e. people) and the technical (i.e. things) in order to understand
how actions’ are executed and the factors which influence the actions outcomes.
Although technical factors are often concerned with machinery, it also includes
methods and procedures to explore how work is organised as a process (Ng et al.

2010). Nowadays, technology (i.e. service systems) plays a critical role in
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supporting critical organisational functions which highlight the importance of
understanding how socio-technical systems impact of service relational structures.
This research argues that ANT is a fitting research approach to gain insight of socio-

technical systems.

3.3 Actor-Network Theory - An Overview
“To put it very simply: A good ANT account is a narrative or a
description or a proposition where all the actors do something and
don’t just sit there”.

— Latour, (2005, p. 128)

ANT continues to make a significant contribution to science and technology studies.
ANT is often described as a systematic approach to explore the infrastructure which
supports the ‘scientific and technological achievements’ within a network making it
a more profound approach to researching and understanding service networks. ANT
suggests that the world is made up of intertwining networks which are comprised of
many complex interactions (locally and globally) which constantly reconfigure itself
on a regular basis. This systematic approach focuses on the infrastructure which
supports socio-technical developments and their interactions. ANT also provides us
with a lens to examine the links between the so-called social and the technical and
suggests that actors can be enrolled to stabilise the network. Steps may involve
identifying stakeholders and their interactions; the development of an actor-network
model; the identification of irreversible technologies, enablers and inhibitors of
specific processes and activities which are socially embedded in a service network.
ANT breaks away from the social science school of thought as it does not fix itself
upon any set theory per se, but rather enjoys the radical uncertainty of human
behaviour in which actions are not predetermined. ANT provides an approach to
understand how both social action shapes technology and how technological
innovations shape social action. Thus, ANT acts as a toolkit to explore how human
and non-human actors interact with one another to make sense of their world
(Latour, 2005). Law (2007; p.2) provides an account of ANT and explains that:

“Theories usually try to explain why something happens, but actor-
network theory is descriptive rather than foundational in explanatory
terms, which means that it is a disappointment for those seeking
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strong accounts. Instead it tells stories about ‘how’ relations assemble

or don’t. As a form, one of several, of material semiotics, it is better

understood as a toolkit for telling interesting stories about, and

interfering in, those relations. More profoundly, it is a sensibility to

the messy practices of relationality and materiality of the world.

Along with this sensibility comes a wariness of the large-scale claims

common in social theory: these usually seem too simple.”
ANT provides a vocabulary to examine how powerful networks emerge and pays
particular attention to assemblage and the influence of objects and people.
Therefore, it establishes networks and determines particular actions or behaviour.
Although there are many aspects to ANT, the process of ‘translation’ is fruitful in
examining the implementation of public service innovation to describe how
technology impacts on service network dynamics and impacts the structure of a

service network within a University.

3.4 Aims of Actor-Network Theory
The fundamental aim of ANT is to explore how networks are built or assembled and

maintained to achieve a specific objective. Identities (networks and actants) are
established by their represented or delegated interactions which acknowledge the
importance of the inseparable socio-technical factors. ANT rejects “any sundering of
human and non-human, social and technical elements” (Hassard et al. 1999) since
ANT adopts socio-technical symmetry to explore actants’ (human and non-human)
participation within heterogonous network assemblages through negotiation and

translation.

ANT provides the ability to uncover the chain of actions or influences from various
actors which are carried out to deliver a specific action and outcome. Therefore, it
breaks away from the social science school of thought since it does not fixate upon
any set theory per se, but rather enjoys the uncertainty of human behaviour in which
actions are not predetermined. Latour (2005) explains that the ANT approach
rejects a social dimension, social order, a social force, frame of reference, actors are
not embedded in a social context, and suggest that actors know what they are doing
and are connected to many other elements. In this alternative view, ‘social’ is not
some glue that could fix everything: it is what is glued together by many other types

of connectors (Latour, 2005; p. 5) and the specific associations provided which are
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of importance, especially from this research perspective. This draws my attention
towards the linkage, relations, assemblages, or interactions of service networks.
During the interactions, one of the key factors which emerge from the negotiations is
the concept of translation (Callon, 1986). Translation is a complex view of
interactions which suggest that actors (discussed in more detail in section 3.6.1):

1. Assemble similar definitions and meanings;

2. Define network representatives;

3. Encourage one another towards the pursuit of self-interest and collective

objectives.

After negotiation with certain states of power relations, actants eventually conceive
what they want and what they can achieve. Actants have the ability to (re)construct
a network which their interactions to stabilise the system. Of course, the reverse is
also true, i.e. the lack of interactions can destabilise the network until it eventually
dissolves. In addition, ANT identifies objects as boundary objects which foster
interconnections (Star and Griesemer, 1989). Star and Griesemer (1989), describe
boundary objects as being adaptable to different viewpoints and robust enough to
maintain identity across them and identify four types of boundary objects:

1. Repositories;

2. ldeal types;

3. Coincident boundaries;
4. Standardised forms.

These boundary objects relate to how information may be interpreted by different
communities but with enough fixed content to maintain its reliability. They also
discuss how problems from conflicting views are often managed from a variety of
ways including (list extracted from p. 404):

e Viaa ‘lowest common denominator’ which satisfies the minimal demands of
each world by capturing properties that fall within the minimum acceptable
range of all concerned worlds; or

e Viathe use of versatile, plastic, reconfigurable (programmable) objects that
each world can mould to its purposes locally; or

e Viastoring a complex of objects from which things necessary for each world
can be physically extracted and configured for local purposes, as from a
library; or

e Each participating world can abstract or simplify the object to suit its
demands; that is, ‘extraneous’ properties can be deleted or ignored; or
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e Work in the worlds can proceed in parallel except for limited exchanges of
standardised sorts; or
e Work can be staged so that stages are relatively autonomous.

The list above places emphasis on actant configuration and their properties which
may be interpreted to facilitate the exchange of resources and competencies across a
service network. In addition, this list acts as a platform upon which I can develop a
socio-technical view of a service network. Berg and Timmermans (2000) explain
that ANT does not assume that order can hold totalitarian control but rather, order is
a co-produced achievement. This is an interesting concept which links ANT to
Service Science logic while both schools of thought are focused on examining the
intertwining nature of co-creation and co-production interactions. One of the main
differences between actors and actants is that actors have the ability to circulate
actants within a system. Latour (2005) denies that sociology can never attain an
objective viewpoint and look beyond its participants (i.e. a meta-language). Actants
influence one another. Law (2008) refutes that technology is transferable since it
does not originate from a fixed point and instead suggests that technology is passed
and changed to a point that it becomes ‘less and less recognisable’. Within a
network, actors tend to present one another with a version of their necessities, and
from that other actors understand the strategies they attribute to each other (Latour,
2005; p.163). This often allows them to create their own society, sociology,
language, and meta-language. ANT suggests that there is no single theory of action
(Walsham, 1997; Latour, 2005), i.e. it denies a fixed frame of reference as indicated
from a relativistic sociology (which examines deviant phenomena through a fixed
theory), and instead embrace a fluctuating reference approach (“follow the actors™).
Due to the complex and intertwining nature of actants within service networks, ANT
presents a significant contribution towards Service Science research undertakings. It
has excellent potential to provide a significant contribution towards the emerging
paradigm of Service Science, for example service formation, service evolution, and
service innovation. Thus, one can examine the formation of service systems through

a radical and rich vocabulary offer through ANT.
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3.5 Actor-Network Theory - Key Concepts and Vocabulary
While exploring the underlying mechanics of a service network, ANT presents me

with a ‘vocabulary’ to examine and discuss, for example, how the introduction of an
IT system impacts the structure of a service network. Latour, Callon, and Law are
among the most cited scholars whom introduce a vocabulary which is used to
distinguish between objects and subjects and explore particular network phenomena,
I.e. the objective and the subjective. Many ANT studies examine ‘success’ and
‘failure’ and examine the concept of ‘power’” which established actor-networks and
imposing ‘order’ on actants to meet specific interests (for example, Berg and
Timmermans, 2000). Additional studies began to examine multiplicity and
difference of multiple ‘orders’ (Gad & Jensen, 2010) which act almost automatically
and simultaneously. ANT considers that ‘reality’ is dependent, contextual, and
emergent and refutes the notion that there may be a ‘fixed point’ of analysis. Rather
than suggest that factors such as culture or globalisation impact a certain
phenomena, ANT considers that these factors need explanation and sets out to
describe how environments (i.e. networks) come into being. These studies adopt
ANT to incorporate a different language and viewpoint to describe the network’s

operations.

This is also suggested by Latour (1992), as he explains that ANT overcomes the
need to discuss knowledge and objects using a one dimensional language and
instead adopts a dualism as a second dimensional approach. He suggests that,
“instead of being opposite causes of our knowledge, the two poles are a single
consequence of a common practice that is now the single focus of our analysis” (p.
281). This is also suggested by Latour (1992), as he explains that ANT overcomes
the need to discuss knowledge and objects using a one dimensional language and
instead adopts a dualism as a second dimensional approach. He suggests that,
“instead of being opposite causes of our knowledge, the two poles are a single
consequence of a common practice that is now the single focus of our analysis” (p.
281). There are a number of key concepts (summarised in Table 3.1) which one has

to become familiar with while adopting ANT.
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Concept

Explanation

Actant

“Any element which bends space around itself, makes other elements
dependent upon itself and translates their will into the language of its
own” (Callon and Latour, 1981; p. 286).

Actor Network

A heterogeneous network of aligned interests formed through
translation of interests (Walsham and Sahay, 1999).

Assemblages

Built out of social ties rather than physical and explores what is the
social made of, e.g., how we act, or who else is acting.

Associations

Non-social ties which can be used to trace associations and does not
designate a thing among other things.

Black box

A snapshot of the network which illustrates its irreversible properties.

Translation

The creation process of an actor-network through four main phases
(Callon, 1986a):

1. Problematisation

2. Interessement

3. Enrolment

4, Mobilisation

Problematisation

Defines identities and interests of other actors which align with its own
interests (i.e. obligatory passage point).

Obligatory A situation that has to occur in order for all the actors to satisfy the

Passage Point interests (Callon, 1986a).

Interessement Convince other actors to agree on and accept the definition of the focal
actor (Callon, 1986a).

Enrolment An actor accepts the interests defined by the focal actor and sets out to
achieve them through actant allies which align with the actor network
(Callon, 1986a).

Mobilisation Ensuring actors represent actors interests (Callon, 1986a).

Inscription Creating technical objects which ensure an actor’s interests are

protected, e.g. a particular piece of software or regulations to meet
organisational objectives (Latour, 1992).

Performativity

“Entities achieve their form as a consequence of the relations in which
they are located...they are performed in, by and through those
relations” (Law, 1999).

Irreversibility

The point to which it is impossible to return to a point where
alternative opportunities may exist (Walsham and Sahay, 1999).

Immutable
mobile

Strong properties within a network which establishes it irreversibility,
e.g. software standards (Walsham, 1997)

Speaker/delegate/
representative

An actor that speaks on behalf of (or stands in for) other actors
(Callon, 1986a; Sarker et al., 2006).

Betrayal

A situation where actors do not abide by the agreements arising from
the enrolment of their representatives (Callon, 1986a; Sarker et al.,
2006).

Table 3.1 ANT Main Concepts

Although Table 3.1 lists the key vocabulary used throughout ANT studies, Hassard

et al. (1999; p. 392) explain that the success of ANT is with the “habit of failing to

forge its own internal and external boundaries”, which presents me with a large

degree of exploration freedom. Law (1999) suggests that ANT has become a

strategy which has an “obligatory passage point....with a more or less fixed

location” (p. 2). Latour (2005) provides what he describes as the ‘intellectual
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architecture’ in his account of the social explanations of social phenomenon. He
explains that the word ‘social’ cannot be conceptualised as a ‘kind of material or
domain’ which can be discussed using a ‘social explanation’ (p. 1). ANT is often
referred to as the sociology of translation (Callon, 1986) which suggests that one
must identify the meaning of ‘assemblages’ through ANT (Latour, 2005). ANT
examines the “motivations and actions of groups of actors who form elements,
linked by associations, of heterogeneous networks of aligned interests” (Walsham,
1997; p. 468).

There are some subtle differences between the social science literature and ANT.
For example, an actor may be considered as anything which comprises of a process
or a number of processes to execute a certain task, i.e., a person, group, department,
organisation, or an information system. In ANT literature an actant (human and non-
human) is more than what social science would describe as an actor, since an actant
is often ‘enrolled’ in a certain position to strengthen it. For example, software
(actant) executes code (action) to perform an action to meet a business objective (the
network); or, an elevator (the actant) strengthens the accessibility (the action) of the
floors (the network) within a building. In addition, ANT promotes that humans are
not the only beings of agency, and that we should consider machines, animals, and
as demonstrated in other studies, matter (Latour, 1998), and thus can be considered
an actant “if it performs, or might perform [agency]” (Callon and Law, 1995; p.
491). Actants may be considered as human and non-human stakeholders whom are
focused on interests that influence technological applications (Monteiro and
Hanseth, 1995; Walsham, 1997; Hanseth et al. 2004; Sarker et al. 2006). In the
pursuit of specific interests, networks are formed and aligned through technological
innovations. As actors continue to translate (align interests) and enrol additional
actors, the network becomes increasingly more stable. Succeeding in alignment is
particularly important. This is achieved through inscriptions. Inscriptions are
common procedures such as managerial practice, employee contracts, standards,
regulations, or software requirements documentation (i.e., indicates how the network
should operate). Latour (2005), discusses the notion of the neologism “valorimeter”
which refers to a measurement of a network’s ability to meet actor's requirements
are being addressed, and is of particular interest from an IS requirements
perspective. Inscriptions also support the translation process through the design of
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the network and determine who will participate, how they will participate, and the
impact on their roles. For example, once business processes have been established
and automated, the software which supports business processes adopts the
inscription role which often becomes fixed and irreversible, i.e. making it impossible
to start the process again or explore alternative opportunities. The actors which
participate in the network and operate the technology form the actor-network which
creates an embedded black-box model of the system of what appears to be the
optimum system operations. Of the various ANT factors listed in Table 3.1, | am
particularly interested in materiality, inscription, and translation since they are of
most relevance to this study.

3.6 Translation and Inscription
ANT suggests that objects have agency to establish relations and translate interests.

For example, Latour (1992) discusses how a hydraulic door system is considered
more reliable than a human operator or, how a car seatbelt imposes morality on
humans. Although it is often considered controversial, ANT practitioners insist that
researchers must refuse to distinguish between human and non-human as prior
categories. Callon and Muniesa’s (2005) provide an interesting account of
materiality and they caution that we should not confuse materiality with physicality.
Instead, we should examine how properties are supported through specific process.
The concepts of inscription (Akrich, 1992; Akrich and Latour, 1992) and translation
(Callon, 1991; Latour, 1987) are of particular relevance to this research enquiry.
Translation treats actants within an actor-network as a heterogeneous unit of analysis

with particular on network formation.

3.6.1 Translation
Translation examines the various meanings which actors provide about a specific

phenomenon which actors discuss the interessement of various interests. The
ultimate aim of interessement is to enrol actors to support a set of defined interests
and stabilise a network. Translation suggests that the nature of power plays a
significant role in actor-network formation. For example, Callon (1986; p. 223)

explains that:
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“To translate is to displace... to express in one’s own language what
others say and want, why they act in the way they do and how they
associate with each other: it is to establish oneself as a spokesman”.

Translation is a very complex task which undergoes four main phases (Callon,
1986):

1. Problematisation: defines the problem or opportunity with which an actor
proposes a solution. Defining the proposed solution acts as the obligatory
passage point;

2. Interessement: attracts other actors in the proposed solution to favour a new
opportunity which confirms the problematisation phase.

3. Enrolment: is a negotiation process to exhibits how the interessement meets
the actors’ interests and needs and persuades them to accept the new actor-
network.

4. Mobilisation: is an important process which ensures that actors represent

other actors’ interests.

As the four phases above suggest, translation is a multifaceted interaction process. It
allows actors to formulate agreed definitions and meanings, identify network
representativities, and co-operate in the pursuit of individual and collective

objectives.

3.6.2 Inscription
Inscription refers to what may be described as the patterns of use but is relatively

flexible in the nature of use, for example, computer applications. In order to stabilise
a network and establish social order, actors engage in continuous negotiation to
align particular interests (interpretation, representation, or self-interests) to mobilise
support as part of the translation process. Inscription translates specific interests
within technical objects, for example, text, software, user requirements, or
regulations, which typically impacts on actors’ roles. This process varies
substantially as there are many factors which impact on its success, for example:

1. What is the desired outcome from the inscription?

2. What medium is utilised for the inscription process?

3. Which actors inscribe the particular interests;
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4. How strong are the inscriptions (what level of resistance could oppose the

inscriptions)?

Consequently, the design of the translation process is realised to align with users’
needs to provide a particular solution. The solution is then translated to complete a
task, while actions are translated to specific outcomes. Inscriptions are typically
provided with more concrete content to record actors’ interests within a material
which vary in their flexibility, for example, policy and regulations. Therefore, the
strength of the inscription may be determined by the possibility of irreversibility.
Translation and inscription play a fundamental role in the formation approach of an
actor network. In addition to understanding the theory of ANT, one can also adopt

ANT as an approach to examine service systems.

3.7 Actor-Network Theory - The Approach
Technology is impacted and consequently shaped by a number of factors including,

for example, social interests, existing networks or network formation, power
structures within a network, influence structures, political nature of the network, and
attitudes. In order to understand how social actions shapes technology and
technological innovations shape social action there are a number of phases one can
adopt as a roadmap which is significant to the research methodology. The phases
listed in Table 3.2 (adapted from McBride, 2000) outlines the research methodology
which complements the research methodology in this study.

According to Latour (1993), ANT's theoretical ability rests in its refusal to reduce
network explanations to natural, social, or discursive categorisations although
identifying the importance of each one (p. 91). In addition, to support this logic,
Law (1990; p. 113) suggests that “the stability and form of artifacts should be seen
as a function of the interaction of heterogeneous elements as these are shaped and
assimilated into a network”. The phases listed in Table 3.2 provide a roadmap on
how to employ ANT to explore the nature of a service network. This is important as
Latour (2005) denies that sociology can ever attain an objective viewpoint and look
beyond its participants (i.e. to develop a meta-language). In addition, Mitchell

(2002) suggests that with the continuous pursuit social abstraction, there is a
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growing division of our social world “into image and object, representation and

reality” (p 93).

Phase

Description

Identify the
stakeholders

Comprise of human or non-human actors which influence or
becomes influenced by other actor’s policies and practices.

Investigate the
stakeholders

Understanding the character of the stakeholders through, surveys, or
interviews with network representatives, accessing documentation,
understanding their attitudes, interactions, interests, etc.

Identify
stakeholder
interactions

Tracing interactions between stakeholders to explore the level of
influence between stakeholders (e.g. trust and control).

Construct an actor-
network model

Construct an actor-network model to determine for example, the
networks complexity, cohesion, strength, and influence.

Examine
irreversibility

Determine to what degree it is difficult to make a change, e.g.
through understanding the culture and the nature of acceptance in
the network.

Source of inhibitors
and enablers

Determine who enables and inhibits actions to shape technology and
the network under investigation, e.g. technology, attitudes,
resistance, or network infrastructure.

Tracing actions

Identify what activities led to the alignment of the actor network, for
example, training.

Reporting on the
actor-network

Report on the overall nature of the network and explain how social
actions shapes technology and technological innovations shape
social action within the network.

Table 3.2 Phases of Adopting the ANT Approach (adapted from McBride, 2000)

Social abstraction also takes into account the performance of the actor-network. For
example, Knox et al. (2007) discuss performances of ‘calculability’ (or the ‘effects’
of calculability) which accounts for social practices in terms of the abstract workings
of a ‘locationless logic’. In addition, Knox et al. (2007) draws on Callon and Law
(2005; p. 25) to suggests that ‘calculation’ is, “a process in which entities are, so to
speak, released from local entanglements and detached from specific contexts so
that they can be reworked, displayed, related, manipulated, transformed and

summed up in a single space”. But the question remains: how is this accomplished?

Figure 3.1 provides an overview of ANT and illustrates what | conceptualise as to
how the main concepts operate and intertwine with one another. Networks are
created through aligned interests upon which actants enrol. When they enrol, they
accept allies’ interests through a process of translation which effectively states their
agreement with their participation and efforts to stabilise the network. These
processes form the network into what becomes known as the actor-network with

which is irreversible and cannot explore alternative opportunities at this point (i.e.
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the actor-network becomes a black box). The process of translation and inscription

are illustrated as follows (Figure 3. 2).
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Figure 3.2 Process of Translation and Inscription

74



Traditionally, organisations would implement technology to mediate complex or
laborious tasks. This would essentially disentangle knowledge from one actant (e.g.
a department) and transfer the knowledge and repackage it in various other locations
for other people to benefit from the records. Therefore, one should consider how
technology often ‘replaces’ methods of process execution and relocates knowledge
which alters the socio-technical world through a representative view. Adopting this
approach, places emphasis on ‘how’ actants form service networks which directs my

attention towards the application of ANT.

3.8 Applying Actor-Network Theory
It is important to gain an understanding the problematic relationship between IS and

organisational development (van den Hooff and Winter, 2011). This is critical when
applied within the Irish public sector considering the unsatisfactory application and
culture of IS in public administration. Latour (2005) discusses the “division of
labour” which suggests that one can only create sub-projects after a project succeeds
which is often determined by whether it is of a continuous compromise nature.
Interestingly, Latour suggests that the more a technological project advances, the
more likely the impact of technology diminishes in relative terms (p.126). ANT
prescribes two main methodological approaches:

1. Follow the actor (i.e. using interviews and ethnographic research);

2. Examine inscriptions (i.e. text sources which are also central to credibility,

e.g. the strategy of enrolling others).

Although traditional research approaches have guided researchers to gain insights on
various demographics of the social world, there appears to be a void in our ability to
truly understand how technology continues to shape our world. Latour’s
expressions of “follow the actors” suggest that I can examine what actors do, why
they do it, and their interests or beliefs in doing so through their interactions which
support their existence. The focus of the theory is to trace and explain where
stabilising networks are the result of aligned interests, or in some cases, fail to
establish themselves (Walsham, 1997). This, it is suggested, provides us with
insight as to what shapes network infrastructures which is significant when applied
to the public sector (Ali and Green, 2007; Feller et al. 2008; Cordella and lannaccin,
2010; Davis, 2010). Within an IS perspective, there are several key studies which

develop ANT concepts, in particular the IS-related studies.
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3.9 Actor-Network Theory Studies
In the past, there have been a wide range of applications of ANT to examine socio-

technical factors. Some of the more traditional or classic ANT studies are quite
varied and examine socio-technical factors across various environments. For
example, Callon (1986) examines the electric car in which encompasses technical,
economic, social, and cultural factors. He examines the various components to
analyse the “‘co-evolution’ of ‘society’, technological artefacts and the knowledge of

nature” (p. 20).

This research explains how the process of ‘translation’ is appropriate to describe the
mechanisms which constructed as a result of the actor-network. This goes beyond
social science since it isolates social elements to examine the interrelationship of
actors. He examines Renault’s assembly of a car engine and transmission with
particular attention on how electrical charge drives the motor through a black-box
viewpoint. Callon (1986b) also provides an ANT account of scallops and fishermen.
He examines the concept of power through translation through three principles:
agnosticism, generalised symmetry, and free association. His work uncovers the
causes for the decline on scallop populations in St. Brieuc Bay and supports
strategies to remove these causes. Callon focuses on four main processes using
ANT, namely, problematisation (defining the problem), interessement (align actors
with specific roles), enrolment (define roles for actors), and mobilisation (ensure
actors represent actors interests), and explains that translation is a process which is

never a completed accomplishment which may also fail.

Law (1986) explores the spice trade through the use of ANT, providing an
interesting insight on the trading networks of the fifteenth and sixteenth century
Portuguese mobility. He explains that trade was only made possible through the
mobility and durability of their vessels. He argues that it was only through the
innovation of the vessels which made it possible for the expansion of the Portuguese
trading network. He explains how ‘documents, devices and drilled people’ were
important resources to exercise long-distance control. Latour (1992) offers an
interesting contribution on a socio-technical view of technology. He offers a number
of interesting views of how technology failed actors failed to sustain it through

negotiation and adaptation to a changing social situation through various interviews.

76



One of these technologies includes the use of seatbelts, and later discusses the socio-
technical nature of car park barriers. While he examines the power of “mundane
artifacts” such as seatbelts and hotel keys he explains how these artifacts influence
human behaviour. In 1996, Latour also examines the socio-technical view of public
transport systems (Latour, 1996). He examines ‘Aramis’, which was a public
transport system, proposed for the French between the 1970s and later 1980s but
never materialised. This work examines the reasons why the project never
materialised (“who Killed Aramis?”) discussing various approaches towards Aramis
project management. He examines how additional people become involved in the
project and how requirements change based on various interest groups. Latour
(1996) argues that technology is always embedded in a social and cultural context
and that it is only realised through the human investment (emotional, financial,

knowledge, etc.).

Technological-centric ANT studies have quenched many assumptions of
technology-entangled environments on users and on society. Technology may be
described as a social or cultural product which reflects the behaviour of a particular
environment. More recently, there have been continued efforts to examine the socio-
technical factors of people and technology within the IS fields. Recently, Ngosi et al.
(2011) examine how ANT vocabulary provides a radical insight on the behavioural
aspects of design science and present an understanding of how specific roles
contribute to certain achievements. They describe a content management
development through a translation model to interpret the principles of a critical
process. Mitev (2009) provides an ANT account for the implementation of
technology within a transport company and explains some of the difficulties

encountered in merging ANT with IS research.

Ramiller and Wagner (2009), also examine the importance of ‘surprise’ in
qualitative research on IS-related topics. In their study, they explore the element of
surprise through ANT within social theory. Navarra and Cornford (2009), examine
the interplay of globalisation, networks, and governance, and suggest that
technology is defined as universal methods of organising policy, institutions,
business interests, and managerial developments. While adopting ANT, Navarra and
Cornford (2009) discuss how ANT offers a new theoretical lens to understand the

influence of IT across the world. In addition, Darking and Whitley (2007), present
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empirical research which examines the various “engagement practices” of a large
technological (FLOSS") project which highlights multiplicity and its impact on the
technological infrastructure (i.e., objects they both change and stay the same). The
ANT method often gains interests to understand how it fits with the seemingly tried
and tested traditional research ontology. For example, Cordella and Shaikh (2006),
discuss ANT as an interpretive research method in IS and considers this to be a
disadvantage since it prevents ANT from remaining faithful to its own ontology.
They argue that while adopting interpretivism, reality exists within, although within
ANT literature, reality exists ‘out there’. Additionally, Introna (2006) discusses the
application of phenomenology to understand technology and examine the “morality
of our machines”. ANT has also received much research attention within the
business domain. For example, Sarker et al. (2006) discuss how they interpret
business process change and a telecommunications organisation failure through an
ANT lens which they suggest, allows organisations to better prepare for change and

accommodate its complexities.

Tatnall and Burgess (2006), also examine a business environment with particular
attention on e-commerce and understanding its interaction with people and
technology from a socio-technical context. They suggest that ANT offers them a
more concrete view to investigate the strength of networks and technological
innovation and examining what ‘aspects’ of innovation organisations are more
interested in through the process of translation. Gao (2005) explores the socio-
technological construction of China’s strategy for the telecommunications market
transformation. They examine how actors’ interests are influenced by the situation
of technology advancement and policy developments within telecommunications
reform. Levy and Powell (2005; p. 355), also offer a discussion on small and
medium-sized business (SMEs), examining how strategic management of IS is
practiced through substantial case studies while adopting ANT to discuss the
significance of SME practice. Within an organisation, Linderoth and Pellegrino
(2005), examine “frames and inscriptions” across IT projects. They examine how
technology can be explored a much deeper analytics level to explore the
implications of IT change through ANT. Tatnall (2005) suggests that ANT provides

a suitable lens to understand user requirements in developing IS by examining how

! Free/Libre Open Source Software (http://www.flossproject.org/)
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IS brings about change through technological innovation. This is important as Braa
et al. (2004), examine the importance of networks (within the health sector in this
study) within action research and efforts which share experience through local
intervention which they consider is necessary to sustain an action research. In
addition, Hanseth et al. (2004), examine research efforts on IS which take a social
stance, a technological stance, or a socio-technical stance.

Emphasis is placed on the how ANT can be employed to provide a powerful tool
which develops improved understanding within IS research. This is supported by
Mutch (2002), who also examines the popularity of ANT in IS research from a
realism perspective. He suggests that its ‘flat’ ontology is suitable when exploring
human behaviour through IS. Tatnall and Gilding (1999) explain how ANT may be
applied to qualitative research traditions for IS studies, in particular, to examine the
implementation of IS and other technological innovations. Finally, for the initial
ANT literature review, Hanseth and Monteiro (1998) focus on IT-enabled
information infrastructures and explore how they are shaped by a large user
community across large geographical areas.

3.10 Criticism of Actor-Network Theory
While ANT offers significant benefits to the Service Science community, there exist

several criticisms of ANT, mainly because of its denial to accept a pre-existing
paradigm within social sciences. For example, one criticism includes the fact that
ANT addresses human and non-human factors equally and traditionally while social
science suggests that interaction differs between these. Law (2008) acknowledges
these criticisms which suggest that ANT attempts to dehumanise the human, but
provides an example where Charis Cussins (1998) asks what is so bad about being
treated like an object and suggests that this is not necessarily ‘inhumane’, but vital to
remain subjective for research purposes. Infrastructure may be described as a
relational concept considering it enables something else (Star and Ruhleder, 1996).
For example, technology is often enabled by humans. The four main criticisms of
ANT are captured by Walsham (1997):

1. Limited analysis of social structures: ANT fails to capture the importance

of the ‘broader social structures’ which inherently influences the local social

structures. However, Latour’s (1993; p. 119) defends this criticism when he

79



states that: “the macro-structure of society is made up of the same stuff as the
micro-structure”. Callon and Latour (1992) ‘refuse’ to consider them as
priori and hierarchy and prefer to treat them with equal importance. To
combat this criticism Walsham (1997) suggests that “one approach for IS
researchers is to combine the methodological approach and conceptual
ideas of actor-network theory with insights and analysis drawn from theories
of social structures” (p. 473).

. An amoral stance: Concerns emerged regarding the ‘equal’ treatment of
human and non-human actors. However, the introduction of the term ‘actant’
was considered by Collins and Yearley (1992) in an attempt to alleviate this.
One can interpret ANT as a method to view actants rather than complete
acceptance that there is no ‘difference’ in human and non-human. One may
adopt ANT to understand how actants operate simultaneously across a
heterogeneous service network to remove any bias of hierarchy.

. The problem of generalised symmetry: Criticism arose with regard to the
moral and political stance which ANT reportedly disregards (Winner, 1993).
However, Latour (1991) suggests that ANT offers a method to firstly
‘describe’ the network and removes any such bias. For example, “follow the
actors” allows actants tell the story.

Problems of description: There have been some concerns with regard to
ANT as a methodology for network descriptions although there is little
debate on this criticism. Walsham (1997) identifies this as a criticism since
there is often a lack of discussion on the actual method of description. When
there is, it often varies, for example, to lengthy accounts of detail (Latour,
1996). Latour (1996) suggest that one should trace and describe how an
infinite number of entities form within a limited number of ways and draws
our attention on ‘how’ to present the findings while describing specific

entities in great detail.

Although this list summarises the four main criticisms of ANT, | have managed to

address these criticisms through a carefully executed and triangulation of the

research methodology and the application of SNA which are discussed in the next

chapter.
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3.11 Conclusion
Exploring the co-existence of man and machine has been well documented

throughout literature across various research fields (business, engineering, law,
social science, and medicine for example). However, one interesting angle to
examine which emerged as a significant research gap in their co-existence is to
investigate the underlying relational interplay which exists between the social and
the technological systems which influence our everyday lives. This research argues
that ANT provides an analytical lens to examine service networks and supports the
research question: how does the introduction of IT impact on service relationships

within a public service network?

This chapter discusses the importance of developing a socio-technical understanding
of the service network and tracing how networks establish themselves while aligning
interests or, in some cases, failing to establish a network. Service comprise of socio-
technical (human and technological) factors which exchange various resources and
competencies. Although the emerging paradigm of Service Science calls for more
theoretical focus on understanding complex service systems, few efforts have
surfaced which apply a new theoretical lens on understanding the underlying
trajectories of socio-technical dynamics within a service system. This chapter
presents a discussion on how ANT may be employed to examine the socio-technical
nature of service networks. ANT offers a rich vocabulary to describe the interplay of
socio-technical dynamics which influence the service system reconfiguration and the
complexity of service systems and service innovation. This chapter supports the use
of ANT to explore service networks and to develop an understanding of service
network formations and complexities. | also provide an overview of some of the
most influential studies in ANT, particularly within the IS field. Thus, ANT
addresses the challenge of exploring reality as transitional in its becoming, and as
trajectories of network creation which offers an alternative method to uncover the
‘truths’ of service network formation. This presents us with the opportunity to gain

valuable insights on service networks within the domain of Service Science.
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Chapter 4
Research Methodology

4.1 Introduction
The research methodology presented in this chapter is discussed in view of

traditional empirical methods which supports my ability to address the research
gaps. The research methodology also complements ANT and SNA techniques to
achieve the research objectives. The adoption of ANT to guide the research findings
and their explanations is one of the main contributions of this research since it
adopts a different lens to that of traditional IS research approaches. In addition, this
chapter describes the methods employed which allowed me to follow the action in
an investigator role, analysing the data and identify how it adds to existing theories
in Service Science. | discuss the application of ANT as a methodology to explain the
socio-technical impact of technology on a University service network. This chapter
outlines the conceptual model and the various methods of investigation. It also
compares the various philosophical assumptions and justifies a particular selection
to support the research undertaking. The chapter discusses the application of SNA to
model service relational structures and explains the various research methods
(secondary data analysis, observation, online survey, semi-structured, and mapping
the service network through SNA to compare the impact of technology on the

service structure) employed in the single embedded case study.

4.2 Actor-Network Theory as a Methodology
ANT is often considered to provide a dual approach: a theory and a methodology.

Although much of ANT literature does not provide a methodological framework or
strict approach, Latour (2005) provides some guidelines which are often cited
through ANT research developments. For example, one of the most cited phrases is
to ‘follow the actors’, which proposes that every action leaves some evidence or
‘trace’. This suggests that each trace has a story to tell since they exchange
competencies and resources, and making associations to stabilise the service
network. It was therefore my task to record the data and refrain from ‘making sense’

of it on the participants behalf which provided me with the freedom to allow the data
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tell the story. The actors lead the direction of the research which includes both
human and non-human (e.g. documents) to describe the service network. There are
few efforts to guide ANT methods to record actors’ accounts. However, Latour
(2005) offers good advice in adding the participants ‘voice’ to the writing-up efforts.
Although Latour (2005) cautions that ANT cannot be applied to various research
domains, the principles which support ANT can be deployed. The format in which
the findings are produced, i.e. the thesis, should not alter the results but should
merely act as a vehicle to transport the findings to the reader. The findings explain
how reality is assembled as ‘practice’ and moves away from the abstract and general
ideals of the practice since there are “specific sites and their practices, and then the
specificities of those practices” (Law, 2009, p. 2). However, the question emerges
as to where | begin. Latour (2005) suggests that we jump right in and start in the
middle to discover the entanglements of associations and ‘follow the action’.
Therefore, it is worth noting that ANT comprises a methodology, or as Law (1999)
has frequently explained it as, “a loose assemblage of methods” which are attentive
to network formation but in a multimode, heterogeneous way. Latour (2005; p. 135),
explains how ANT may be used within research:

“To deploy simply means that through the report concluding the
enquiry the number of actors might be increased; the range of
agencies making the actors act might be expanded; the number of
objects active in stabilizing groups and agencies might be
multiplied; and the controversies about matters of concern might be
mapped.”

One methodological implication of using ANT is very clear: to think of realities as
assemblages, as effects of practices, is to get in amongst the practices quickly as a
researcher. This means plunging in, to begin, as Latour (2005) says, in the middle,
because no matter where one starts, they quickly find themselves in a tangle of

associations.

4.2.1 Employing ANT as a Theory of Explanation
The general purpose of a research methodology is to employ tried and tested means

by which a researcher can draw conclusions to explain a specific phenomenon and
describe how certain factors may influence other phenomenon in a generalised

discussion. Gregor (2006) discusses five ways in which to use theory in IS research:
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Theory for analysing;

Theory for explaining;

Theory for predicting;

Theory for explaining and predicting;
Theory for design and action.

ok~ wn e

The list presents the different views of theory which are appropriate to various
circumstances explored in a research methodology and develop theory. Gregor
(2006; p. 7) explains that the “abstraction and generalisation about phenomenon,
interactions and causation are thought to be at the core of a theory”. Therefore, the
use of theory as an “explanation” allows me to adopt ANT to explain how, why, and
when certain events happen. This approach presents scientifically supported
explanations. Gregor (2006; p. 12) suggests that explanation is linked to human
experience:

“The theory provides an explanation of how, why and when things
happened, relying on varying views of casuality and methods for
argumentation. This explanation will usually be intended to promote
greater understanding or insights by others into the phenomena of
interest.”

This is also summarised in Table 4.1 which outlines how | employ ANT to examine

and explain the service network phenomenon (Gregor, 2006; p. 20).

| use ANT as the theory to explain (Law, 2003; Gregor, 2006) the changeover from
a paper-based service system to an Web-based service system, while adopting the
standard qualitative analysis techniques — tried and trusted throughout literature
(Yin, 1984; Miles and Huberman, 1984). The initial broad themes extracted from the
qualitative analysis, relate back to ANT concepts (see appendix F). ANT describes
how actor-networks come into existence through complex interactions. The notion
of service interaction suggests that recording human experience is essential to this
research which is then translated through their assemblages with other actors, which
consequently forms the network. It may be argued that the actor, the service, and
indeed the working environment is no longer the same after each interaction and is
in a state of constant evolution and change — although through cyclical service

processes.
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Theory Instantiation
component
Means of ¢ Words, diagrams, tables
representation
Primary e Technology, with various conceptions in terms of both its
constructs scope and role.
e Structural features of organisation, including rules and
resources.
Statements of e An example:
relationship e Technology is an outcome of such human action as design,
developments, appropriation, and modification.
Scope e The statements of relationships include no modal qualifiers. A
very high level of generality is suggested.
¢ No boundaries to the theory are stated.
Casual e The statements of relationships include casual explanations,
explanations for example:
¢ Technology facilitates and constrains human action through
the provision of interpretative schemes, facilities and norms.
Testable ¢ Not present. It is stated that the model should not be applied
propositions deterministically.
Prescriptive ¢ Not present
statements

Table 4.1 Employing a Theory for Explanation (Gregor, 2006)

ANT has part of its roots in anthropology so questions like “what is going on
here?”, “how did it get to be like this? ” tend to be the typical nature of research
questions throughout ANT studies. ANT can be seen as a form of nominalism rather
than contextualism. Therefore, much of the focus of research questions examine how
actants relate to one another rather than questions about a particular ‘context’. Other
valid questions often take the form of, “how did this network come to be stabilised”,
and of course “how did this network fail”” — they are “how” questions rather than
“why” questions. Research questions under an ANT approach can take an open or

closed format.

4.3 Choosing the Research Site
Choosing the research site proved to be a significant learning task during this

research. It required significant collaboration and patience to avail of the unique
opportunity (Yin, 2009) to examine an actor-network which were implementing an
IS across a service network. The main criteria for the research site included:

1. Public service network;
2. Critical end-to-end process;
3. Time dependent process;

85



Service governed by regulations;

Dynamic interactive environment;

Introducing technological innovations;

Access to the service key stakeholder;

Need to understand the service relational structure.

© N Ok

In the process of this research, I initially explored a number of options to examine
service network actions and the stabilisation of service networks. The chosen
research site was to examine the socio-technical environment of an academic
environment. The academic service environment meets all eight criteria and was
deemed a unique opportunity and therefore suitable for this research undertaking.
The academic service network allowed me to compare two ‘cases’ (pre- and post-IS
implementation) with particular attention on performativity and material data on the
service ‘translation’ process. The case study allows me to explain how the
introduction of an IT system impacts the structure of a service network within a
University environment. In addition, | benefited from their close proximity to seek

actors’ participation in this research.

4.3.1 The University Grading Actor-Network
The University grading actor-network is comprised of an array of socio-technical

objects which act harmoniously through predefined patterns of behaviour to deliver
a grading service and establishes the social structure. The social structure is the
product of those that occupy the actor-network and that which is shaped by
technological innovations. Thus, recognition of its physical form is a complex task,
yet not a crucial factor in determining how routine is established. In analysing the
case study however, | established both the structure and the routine. This was
necessary since both literature and practitioners suggest that it would be extremely
beneficial if managers could visualise the service network to gain an understanding
of service interactions. The University actor-network is an extremely complex
service system which requires the interaction of several key actors to stabilise the
grading service network, including:

e Academic Council: responsible for academic policy and standards;
e Academic Council Grading Committee: reviews and approves submitted
grades;
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e Academic Council Examination Board: makes recommendations on final
awards for ratification by the Academic Council,

e Faculty Board: under the chair of its respective Dean, is responsible for the
academic affairs of that Faculty and are sub-committees of the Academic
Council;

e Faculty Examination Board: to review student performance and make
appropriate arrangements as are necessary for the processing of its students;

e The Exam Administration Service Department (EASD): maintain student
records;

e Lecturers: engage students in learning content and grade students
progression;

e Heads of Department (HoD): approve of grades assigned to students;

e Departmental administrators: oversee the grading process and that lecturers
comply with EASD requirements;

e Regulation, policies, and procedures: govern the service network;

e Outsourcing IS: development through UniRecords Inc.? vendor;

e Grading sheets: transcribe students’ results;

e Central Students Record System: store students’ results.

4.3.2 Conceptual Model
The conceptual design supports my enquiry and provides a model to which |

benefited from some level of structure or consistency in answering the research
questions and reach new conclusions. However, it is worth noting that a certain level
of flexibility is necessary in order for the research to comply with the underlying
anthropological/ethnographic strategy or philosophy which this research supports.
Therefore the conceptual design plays a central role in framing the research since
theory building relies on the general construct of concepts which emerge from the
findings. Miles and Huberman (1984) discuss how they identify terms and store
them in labelled bins which come from theory, experience and the objectives of the
study. The bins contain many discrete events or behaviours although one may not
fully understand at the initial stage how they relate to one another. The conceptual
model (Figure 4.1) acted as the initial framework which “...explains, either

graphically or in narrative form, the main things to be studied—the key factors,

? UniRecords Inc. is a pseudonym given for the outsourced software vendor of the electronic grading
system.
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construct or variables, and the presumed relationships among them” (Miles and
Huberman, 1994; p. 19).

Value Realisation

How do socio-
enabled processes
influence service

formation?

How doT-enabled
processes
influence service
formation?

Service Network
Interactions

Inhibitor

Inhibitor

Figure 4.1 Conceptual Model of the Research

The framework illustrates and specifies which concepts were identified in the initial
literature review are used to examine service networks and supported the decisions
of the initial inductive process. The framework assumes some relationship exists
between the constructs as indicated by the arrows which are illustrated for logical
reasons, for example, how the social and technical factors influence the service
network interactions. From the conceptual model, Miles and Huberman (1984),
suggests that we can extract “bins” which form as general labels for events, settings,
processes and theoretical constructs. It is also suggested that the conceptual
framework may change during the research process due to continuous revisions
(Miles and Huberman, 1984) as the direction of the research follows ANT (i.e.
‘follow the actors’). The model illustrates how the socio-technical dynamics play a
vital role in value realisation. Value is sustained through continuous service network
interactions at both a micro and macro level. The model also highlights the need to
examine what enables or inhibits value in managers’ efforts to improve service
performance. The model directs me to provide an explanation of the research
findings through ANT.
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4.4 Method of Investigation
Myers and Avison, (2002) define a research methodology as:

“...a strategy of enquiry which moves from the underlying
philosophical assumptions to research design and data collection.’

1

It is important to examine the theoretical and conceptual considerations influencing
this research design implementation. It is critical that research is based on
underlying assumptions about what constitutes valid research and what research
methods are most appropriate. Several authors (Miles and Huberman, 1984;
Easterby-Smith et al. 1991; Walsham, 1995a) claim that to allow the reader to
understand the research issue, | must also explain my philosophical preferences.
Therefore, a research methodology must align with the ontological and
epistemological positioning of the research, and suitable to the community being
studied (Galliers and Land, 1987). Ontology is the image or worldview we have of
social reality upon which a theory is based. Guba (1990) refers to this worldview as
“a basic set of beliefs that guide action” (p. 17). Therefore, ontology refers to beliefs
concerning the state and nature of the world as we see it — is ‘reality’ objective and
what can be observed as an entity external to the individual (realism) or is it
subjective and dependent on individual cognition. Ontological research may be
described as evolutionary because it represents shifting ontological assumptions,
concerned with what we believe constitutes as social reality and this may change

over time.

Epistemology is one of the core branches of philosophy which is concerned with the
theory of knowledge. It is especially concerned with regard to its methods,
validation and the possible method of gaining knowledge of social reality, whatever
it is understood to be. Epistemological assumptions suggest an appropriate approach
to the construction and evaluation of valid information about a certain phenomenon
(Orlikowski and Baroudi, 1991). Two distinct epistemological categories have been
identified in the literature: knowledge can be acquired by measuring hard facts
(positivism), or knowledge needs to be experienced and interpreted (nominalism)
(Mingers, 2001; Bryman, 2004). However, Law et al. (2011) suggests that we
should break away from methodological habit if we are to develop greater insight on
the social life of research study since some practices both “inhabit and help to

reproduce a complex ecology of representations, realities and advocacies,
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arrangements and circuits” (p. 13). Following is a brief discussion on the general
philosophical assumptions or epistemologies underlying research enquiry. The most
appropriate philosophical assumptions is identified and subsequently used to guide

the choice of a research methodology for this research.

4.5 Underlying Philosophical Assumptions
While undertaking this study, it was crucial that | had become clear about the

philosophical assumptions and approaches to the phenomena under investigation
(Falconer and Mackay, 1999). Although, as suggested by Creswell (2009), the
philosophical view often remains in the background of research, it plays a
fundamental role on the influence of the research undertaking. The underlying
philosophical assumptions influence the adoption of particular research
methodologies and techniques (Orlikowski and Baroudi, 1991). Simply put, the
philosophical assumptions determine the nature of the study and how one undertakes
a piece of research. Several authors have proposed different classifications of the
paradigms across various research fields. Our view of the world may be categorised
into two main research paradigms: traditional (focuses on quantitative) and
interpretative (focuses on qualitative). My stance on these brings us to a discussion

on positivism, critical research, phenomenology, and interpretivism.

4.5.1 Positivism
Positivism is a belief that reality is separate from the researcher, i.e. the subject and

object are considered separate. Positivists reportedly believe that the objects
comprise of certain qualities which exist independent of the researcher. Positivism
suggests that there are casual realities which may predict a certain phenomenon on
social reality, such as cause-and-effect (Walsham, 1993). Positivistically-based
quantitative researchers employ the language of objectivity, distance and control
because they believe these are the keys to the conduct of social research (Denzin and
Lincoln, 2000). Positivist research approaches are generally premise on the idea that
the social world exists externally. The properties of the social world being observed
may be measured through objective methods rather than being inferred subjectively
through sensation, reflection and intuition. It is assumed that the observer is
independent of what is being observed and that the choice of what to study and how
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to study it can be determined objectively (Chen and Hirschheim, 2004). Positivists
generally attempt to test theory in order to enhance our predictive understanding of
phenomena (Fitzgerald and Howcroft, 1998).

Postpositivism challenges the notion of ‘absolute truth’, and holds a deterministic
viewpoint to identify outcomes (Creswell, 2003). While positivism is a ‘natural
science’ epistemology, it can be argued that it underpins an approach which is not
suitable for the social sciences. ANT rejects the notion that there is a ‘casual reality’
which explains social phenomenon (Latour, 2005). Positivist assumes that social
phenomena can be broken down into quantifiable variables, studied independent of
each other variable and predict future observations through casual analysis and
hypothesis testing. In doing so, there is a tendency to reduce human action to a
‘response’ by external stimuli, while overlooking the complex dimensions of human
or indeed socio-technical environments, removing internal logic and the insight to
which interpretation can provide of such actions. As a result, there continues to be
some concern placed over the positivist approach in recent years, particularly with
the deductive approach within the study of social phenomena since there is a denial
over the significance of human subjectivity and understanding the motivations for
human actions. In response to this issue, there are increasing efforts to examine
more subjective approaches to examine social phenomena. However, as | adopt
ANT, I do not believe that reality is separate from the researcher. In addition, as |
consider the hybrid of social and technology, | consider it to be extremely difficult

to predict a certain phenomenon on social reality.

4.5.2 Critical Research
Critical research assumes that social reality is historically represented and is

produced and reproduced by people (Myers, 1997). Critical researchers focus on the
identification of mechanisms that can produce an effect, and change the status quo
(Warren and Karner, 2004). The focus of critical research is often on conflicts and
contradictions in modern society. It attempts to eliminate the causes of isolation and
control within the research population (Myers, 1997). The purpose of critical
research is to evaluate conflicts that exist in social practice in order to prescribe a
method to ‘replace or transform’ the current social structure. It also sets out to

reduce the restrictive social conditions resulting from research findings. It therefore
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focuses on oppositions, conflicts and contradictions in modern society (Guba and
Lincoln 1994). Perceived reality is shaped over time by a series of social, political,
cultural and economic factors that have preserved in structures that we now perceive
as real. Researchers attempt to evaluate the imbalances within their findings and
recommend some transformations to promote social harmony within the researched

target population.

4.5.3 Phenomenology
The phenomenological approach is employed to shed light on particular phenomena

from actor’s perceptions through inductive methods such as observations and
interviews. In short, phenomenology is concerned with understanding individual
experiences. Epistemologically, it is examines human knowledge with emphasis on
perception and interpretation. According to Patton (2002), the discipline of
phenomenology may be defined initially as the study of structures of experience, or
consciousness and social life of a phenomenon for a person or group of people. As
an approach within sociology, Orleans (2002) cites Natanson, (1970) explaining that
phenomenology seeks to reveal how human awareness is implicated in the
production of social action, social situations and social worlds. Phenomenological
research deals with how the social world is made meaningful, and attempts to
understand behavioural patterns within certain groups — from their perspective.
Thus, adopting the phenomenological approach seeks to describe rather than explain
(Husserl, 1970) and provides insights as to the motivations for human actions while
removing any preconceived notions of traditional understandings. Groenewald
(2004), states that a researcher applying phenomenology is concerned with the lived
experiences of the people involved, or who were involved, with the issue that is
being researched. Phenomenology seeks to secure absolute insights into whatever is
given instinctively in experience. Thus, this requires methodologically, carefully,
and thoroughly capturing and describing how people experience some phenomena —
‘how they perceive it, describe it, feel about it, judge it, remember it, make sense of
it, and talk about it to others’ (Patton, 2002).

The phenomenology research approach also examines the strength of inference
through multiple research respondents agreed participation in the study which

focuses on their experiences with reoccurring factors rather than statistical analysis
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within a single case. To achieve a considerable depth with participants to allow them
‘open up and tell their story’ (as suggested using ANT), it is critical that the
researcher establishes a good rapport and empathy with the participants while
interviewing them. Although I initially considered phenomenology to be a close
match to my research, | felt that I relied on how actors interpreted their world within
the public service network.

4.5.4 Interpretivism
The adoption of interpretive research implies that the researcher assumes

participants can provide an account for their own ‘realities’ and the meanings they
attach to their views (Orlikowski and Baroudi, 1991; Latour, 2005). From an
intrepretivist point of view, what distinguishes human (social) action from the
movement of physical objects (technical) is that the former is inherently meaningful
(Denzin and Lincoln, 2000). Therefore, to understand a particular social action, a
researcher must grasp the meanings that constitute the action. Interpretive studies
start from the assumptions that our only access to reality (whether given or socially
constructed) is through social constructs such as language, consciousness, shared
meanings, documents, and tools. Williams (2000), applies interpretivism to indicate:

‘...those strategies in sociology which interpret the meanings and
actions of actors according to their own frame of reference.’

This frame of reference suggests a different research procedure to positivism, one
that recognises human distinctions between humans and the natural world. The
researcher is considered part of what is being observed, and science as being driven
by human interest. The focus or central theme of research is on the meaning that
people assign to socio-technical phenomena rather than on facts and understanding
processes and evolution. Interpretive research does not predefine dependent and
independent variables, but focuses on the full complexity of human sense making as
the situation emerges (Kaplan and Maxwell, 1994). Crotty (1998) identifies three
main assumptions within this approach:

1 People construct and interpret meaning of the world they engage in allowing

researchers to extract and report the meanings;
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2 Human engagement is mainly based on historical and social viewpoints, i.e.
impact of certain cultures, and researchers need to understand this cultural
background;

3 The researcher’s position is largely inductive, i.e. generate meaning for human

social interaction.

Adopting this approach, my objective was to interpret the meanings and experiences
of people about their world. Adopting this view, interpretivism suggests that |
cannot remain objective since it is, for example, from the research conceptual model,
that explanations originate in this research. In addition, IS research may be regarded
as interpretive “if it is assumed that our knowledge of reality is gained only through
social constructions such as language, consciousness, shared meanings, documents,
tools, and other artifacts” (Klein and Myers, 1999; p.69) supported through critical
reflections on the research environment (Galliers, 1993).

4.5.5 Philosophical Assumption Selection
While employing ANT as a research lens on public service networks, | decided to

select the intrepretivist research paradigm since it relied on participants” willingness
to share their understanding of their ‘reality’. In addition, the accumulation of
various views of reality allowed me to critically reflect and form a theory on the
impact of technological innovation on service networks. The intrepretivist approach
also addresses the research questions through its exploratory nature which made it

an appropriate philosophical selection for this research.

4.6 Research Design Approaches
There are three main research design approaches:

1. Qualitative research
2. Quantitative research

3. Mixed methods research

The distinction between qualitative and quantitative research is often framed on the
method of analysis, i.e. qualitative is concerned with using words, while quantitative is
more numeric by nature (Creswell, 2009). According to Hoepfl (1997), quantitative

researchers draw “causal determination, prediction, and generalisation of
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findings”, whereas qualitative researchers seek “illumination, understanding, and
extrapolation to similar situations”. Qualitative research studies (exploratory or
interpretive) require naturalistic environments in order to make sense of a specific

situation.

According to Creswell (2003), the goal of a research method is to rely on the
participants views of the situation being studied. The process is largely inductive, as
the researcher generates meaning from the data collected. These research designs are
explained as follows:

1. Qualitative research: sets out to develop an understanding on a social or human
problem which involves emerging questions and inductive data analysis to
formalise themes during the interpretation of data. Caswell (2009) suggests
that the presentation of the research findings has a flexible structure and
follows individual meaning.

2. Quantitative research: requires the research to test existing theories by
examining or experimenting with certain variables through a deductive
inquiry. The variables are typically numeric in nature and allows for
measurement through statistical analysis. Caswell (2009) explains that the
final report follows a specific logic, for example, introduction, literature
review, methodology, findings, and discussion.

3. Mixed methods research: combines both quantitative and qualitative research
methods and benefits from both research data analysis. It is often adopted so
that the research can enjoy both approaches to examine social and technical

aspects of the research field.

Considering the intrepretivist nature of this thesis, | position this research in the
qualitative since it relies on peoples accounts of their experience with the social
world and adopts an ANT lens of the service network. From these accounts |
develop an understanding on the nature of service network formation and problems
through inductive data analysis to formalise themes during the interpretation of data to
construct a theory.
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4.6.1 Justification for a Qualitative Approach
The exploratory nature of qualitative research suggests the need to examine a

particular research field since little research exists to explain a certain phenomena
(Miles and Huberman, 1994). Miles and Huberman (1994), expand on this to
suggest that qualitative research is concerned with:

“...social phenomena...well suited for locating the meanings people
place on the events, processes, and structures of their lives...”

In addition, Denzin and Lincoln (2000) offer a definition of qualitative research as a:

“...the studied use and collection of a variety of empirical materials
case study, personal experience, introspective, life story interview,
observational, historical, interactional, and visual texts-that
describe routine and problematic moments and meaning in
individuals' lives.”

Examining this definition, it is evident that qualitative data is the source to which |
can develop theories as it adopts the following characteristics:

e Explanatory and descriptive in nature;

e The research design becomes emergent;

e Data collection is achieved in a natural setting;

e Inductive analysis.

| employ a qualitative research strategy since it relies on peoples’ accounts of their
experiences and views of service change and seeks to understand and explain the
socio-technical nature of implementing technological innovation in a University
public service network. Thus, as Miles and Huberman (1984), explain, qualitative
research allows me to address the question of how one can “draw valid meaning
from qualitative data”...as it is...“sourced in well-grounded, rich descriptions, and
explanations of processes occurring in local contexts” (p. 15). Collecting
qualitative data allows me to derive fruitful explanations of the environment under
study. This assists me to contribute findings to new theoretical developments and go
beyond initial preconceptions and frameworks. Words, especially when organised,
provide a meaningful flavour with a sense of ‘undeniability’ for readers and often

provide more meaning than ‘pages of numbers’ (Miles and Huberman, 1984; p. 15).

There are also questions with qualitative research regarding the sampling involved,

e.g., a single or multiple case study approach, and their generalisability to a larger
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universe, and to the researchers bias with their interpretation of qualitative analysis
which will are discussed in this section. To guide the qualitative analysis, | found
Miles and Huberman’s (1984) account to be useful using three interwoven data
collection phases. This may be summarised as follows (p. 21-23):
1. The data must appear in words rather than numbers.
2. The data should be collected in a variety of ways (observation, interviews,
extracts from documents).
3. Data is processed in some way before it is used.
4. Analysis consists of three concurrent flows of activity (data reduction, data
display, and conclusion drawing/verification).

Figure 4.3 illustrates the interactive nature of each phase as the three types of
analysis activities are cyclical processes throughout the data collection and indeed,
the duration of the entire research process. From the list above, | began to piece parts
of the puzzle together while coding what each piece represents and how it
contributes to certain classes, patterns, processes and the overall research findings
(see appendix F and G).

Data Collection

Data Display

Data Reduction .
Conclusions:

drawing/verifying

Figure 4.2 Components of Data Analysis (Miles and Huberman, 1984; p. 23)

The exploratory nature of this study aligns with the adaptation of an ANT lens to
examine (explore, describe, and analyse) the socio-technical nature of service

networks.

4.7 Social Network Analysis
In this research I also employed SNA as a technique to graphically represent and

visualise service relational structures. This allowed me to answer:
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RQ 2. How does IT impact the relational ties between service actants within a
service network?

SNA is an approach and set of techniques which assisted me to study the exchange
of resources and competencies (for example, information) among actors. There is a
large body of literature which suggests that SNA can present us with a unique
method to model and monitor the contributory value of actants and infrastructure
within many network environments (for example, Berkowitz, 1982; Wellman and
Berkowitz, 1988; Scott, 1991; Wasserman and Faust, 1994; Tichy, et al. 1979;
Hansen, 1999; Watts, 2004; Hassan, 2009). It is claimed that managers have ignored
the ‘dynamic characteristics of networks and the ways that dynamic qualities of
networks affect organisations’ flexibility and change’ (Cross and Parker, 2004; p.
133). This has unavoidably led to organisations failing to capture the ‘health’ of
their service networks performance (for example, behavioural, functional,
compositional, and structural) and the overall contributory value of service linkages
(i.e., relational structures). SNA is a technique which can therefore assists me to
examine the relational structures of public service socio-technical entities and

compliments the empirical data collected during this research.

The application of SNA is appropriate as Wasserman et al. (2005) discusses how we
can identify the formal representation and modelling of networks through SNA. This
approach also compliments what Spohrer and Maglio (2009) describes as the
importance of implementing new modelling methods in Service Science. However,
there are many difficulties in modelling the intertwining complexity and dynamic
configuration (IfM & IBM, 2008) of people, knowledge, activities, interactions, and
intentions which creates and delivers value. In this section, | explain the suitability
of SNA to examine service network nodes and relationships which constitute as the

relational infrastructure of a service network.

4.7.1 Combining Actor-Network Theory and Social Network
Analysis
Understanding actor-network assemblage is closely linked to examining social

network relational structures by which actors (or actants) are linked to human and
non-human materials. In this sense, I could adopt Callon and Law’s (1997; p. 170)

description of assemblage as:
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“Entities — human, non-human, and textual — aren 't solid...Instead,

they are sets of relations, for instance in the form of networks. And

they are co-extensive with those networks.”
Therefore, to follow on for this logic, “people, machines, and texts constitute and
are constituted by a ‘heterogeneous network’ of allies” (Besel, 2011). I suggest that
describing the heterogeneous nature of a service network is not enough and requires
a method to model these abstract representations of a socio-technical network. SNA
software allows me to represent the impact actor-network inscriptions through
assemblages throughout the network. In essence, this is a starting point in which |
examined the concept of translation to build descriptions, facts, and theory on the
service network. | have examined the impact of IS on the service relational structure
which sheds light on the enrolment process. It also reveals how actors’ interests are

represented and how their actions are altered as a result of the IS.

-
S o
ga.u
B2
e
Z €
83
v
<
o]
v

Figure 4.3 Combining ANT and SNA

The significant contribution of adopting this approach is that it bridges ANT and
SNA (Figure 4.4) to understand service management and service computing
dynamics which influence the socio-technical dynamics of service networks. ANT
offers me an approach to explain and SNA offers me a technique to visualise service
network assemblages. Thus, | can define the structure of a system in terms of
abstract mathematical objects called vertices (nodes) and edges (links) to represent a
‘real world’ research environment. In addition, Lewis (2009; p. 6) suggests that the
best way to describe a network is by what it does:

“...the study of the structure of the collection of nodes and the links
that represent something real’, and the ‘study of dynamic behaviour of
the aggregation of nodes and links”.
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This presents a starting point upon which the research explores how to model a

service system.

4.7.2 Analysing Service Networks through SNA
The major characteristics of service analysis are that the unit of analysis is the

individual actor and the variable describes the behaviour or relationship of the
network actors. Normann (2001), suggests that co-ordinating efforts by different
actors towards a common whole is not new, for example, he explains how
economics describes the logic leading to complementary specialisation as that of
‘competitive advantage’. Normann (2001) adds that what is new is not co-
production but the way it is now expresses itself in terms of role patterns and modes
of interactivity and organically reshapes co-productive roles and patterns especially
within service networks. The new roles which result in service interaction defy what
was once understood as the ‘value chain’ within the G-D mindset and moves into a
paradigm of service value networks or ‘service value webs’ (Chesbrough, 2011). |
focus on the S-D era and apply Lewis‘s (Lewis, 2009; p. 20-21) list of the key
characteristics of network science which are applicable in the modern service era
which extend the concepts to incorporate ANT which complements my quest to
understand service networks through SNA and ANT (Table 4.2).

SNA may be simply described as an x-ray of a service network structure which
highlights the importance of relational structures to support service performance.
According to Tichy et al. (1979), network analysis is concerned with the structure
and pattern of these relationships and seeks to identify both their causes and
consequences (p. 507). Therefore, service networks can be viewed on an abstract
level as social groupings with relatively stable patterns of interactions over time
through an ANT lens. The co-application of ANT and SNA allows me to explore
techniques to model the system relational structures though a coherent framework
and methods of analysis to capture both emergent process patterns between a
specific set of linkages and their properties among a defined set of actors. Tichy et
al. (1979) provides an overview of network concepts and network properties as
listed in Table 4.3. These are considered fundamental to service network dynamics
and | expand on them to include a reference to ANT and introduce new terminology

to Service Science.
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Characteristic

Description

ANT References

Structure A collection of nodes and links that have a distinct Association and
format or topology which suggests that function follows | assemblage
form.

Emergence Network properties are emergent as a consequence of a Performativity
dynamic network achieving stability.

Dynamism Dynamic behaviour is often the result of emergence ora | Interessement
series of small evolutionary steps leading to a fixed-
point final state of the system.

Autonomy A network forms by the autonomous and spontaneous Enrolment
action of interdependent nodes that “volunteer” to come
together (link), rather than central control or central
planning.

Bottom-up Networks grow for the bottom or local level up to the Performativity/

Evolution top or global level. They are not designed and Obligatory
implemented from the top down. passage point/

Irreversibility

Topology The architecture or topology of a network is a property Actor-network/
that emerges over time as a consequence of distributed — | Black box
and often subtle — forces or autonomous behaviours of
its nodes.

Power The power of a node is proportional to its degree Interessement/
(number of link connecting to the network), influence Obligatory
(link values), and betweenness or closeness; the power Passage Point
of a network is proportional to the number and strengths
of its nodes and links.

Stability A dynamic network is stable if the rate of change inthe | Irreversibility

state of its nodes/links or its topology either diminishes
as time passes or is bounded by dampened alternations
within finite limits.

Table 4.2 General Principles of a Network

The properties of a network may be examined in three broad categories:

transactional, nature of links, and structural characteristics. The transactional content

explores what is exchanged by actors (e.g. information) during the formation of the

network. The nature of the links considers the strength and qualitative nature of the

relation between two or more nodes, while the structural characteristics examine the

overall pattern of relationships between the actors, e.g. clustering, network density,

and special nodes on the network are all structural characteristics.
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Property

Explanation

Transactional Content

Four types of exchanges:

1. Expression of effect (e.g. initiate a transaction)

2. Influence attempt (e.g. negotiating a SLA)

3. Exchange of information (e.g. terms and conditions)
4. Exchange of goods and services (e.g. payment)

Nature of links
1. Intensity

2. Reciprocity

The strength of the relations between individuals (i.e. intensity of
service interactions)

The degree to which a relation is commonly perceived and agreed on by
all parties to the relation (i.e. the degree of symmetry)

3. Clarity of The degree to which every pair of individuals has clearly defined
Expression expectations about each other’s behaviour in the relation, i.e. they agree
about appropriate behaviour between one another (i.e. SLA)

4. Multiplexity The degree to which pairs of individuals are linked by multiple
relations. Multiple roles of each member (e.g. consumer, supplier,
negotiator, etc.) and identifies how individuals are linked by multiple
roles (the more roles, the stronger the link).

Structural

Characteristics

1. Size The number of individuals participating in the network (i.e. service eco-
system)

2. Density The number of actual links in the network as a ratio of the number of

(Correctedness) possible links

3. Clustering The number of dense regions in the network (i.e. network positioning,
structural holes)

4. Openness The number of actual external links of a social unit as a ratio of the
number possible external links

5. Stability The degree to which a network pattern changes over time (i.e. level of

6. Reachability

7. Centrality
8. Star

9. Liaison

10.Bridge

11. Gatekeeper

12.1solate

innovation)

The average number of links between any two individuals in the
network.

The degree to which relations are guided by the formal hierarchy
The service with the highest number of nominations

A service which is not a member of a cluster but links two or more
clusters

A service which is a member of multiple clusters in the network (i.e. a
linking pin)

A star who also links the social unit with external domains (i.e.
knowledge diffusion and service network analyst)

A service which has uncoupled from the network.

Table 4.3 Social network analysis concepts and network properties (adapted from Tichy et al. 1979)
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Watts and Strogatz (1998), report that real-world networks are neither completely
ordered nor completely random, but rather exhibit properties of both. In addition,
they claim that the structure of network can have dramatic implications for the
collective dynamics of a system, whose connectivity the network represents, and
that large changes in dynamic behaviour could be driven by even subtle
modifications to the network structure. Therefore, the orchestration of structural
relations (emergent property of the connection, e.g. the exchange process) or
attributes (intrinsic characteristics, e.g. value of an exchange) become a central
concept to analyse a networks structural properties. SNA, similar to ANT’s outlook,
assumes that actors are interconnected, with real consequences for behaviour and
dynamics. Structures may be altered to optimise the networks outcomes which
present an opportunity to develop service network analytics. UCINET? is one of the
most commonly used software packages to analyse social networks. It supports a
range of various imported files including Excel. UCINET can deal with large data
sets and offers a range of analysis techniques. NetDraw is also integrated with
UCINET. NetDraw is a 2D visualisation program which provides various analysis
formatted maps through different algorithms. The maps may be displayed in
different colours, sizes, and shapes. NetDraw is integrated with UCINET to read and
display network maps. There are numerous built-in algorithms to generate
coordinates based on similarity (i.e., metric and non-metric two-dimensional scaling,

and principle components analysis).

4.7.3 Social Network Analysis Technique
Marsden (2005) explains that, as a technique, SNA data collection practices

throughout literature typically involve survey methods. A common method in
analysis has been on implicit or explicit snowball sampling. To develop an
understanding of social networks, | had to undertake a rigorous description of the
relationship patterns of the research population as the starting point of analysis.
Investigating the relationships which exist within a social network is a tedious task,
for example, data gathering, analysis, manipulation, and calculation using matrices
to record data. SNA software was vital to support these tasks and to provide a

visualisation which represents the relational descriptions. This allowed me to

* UCINET is a social network analysis program available from: http://www.analytictech.com/ucinet/
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mathematically represent the network data and learn of structural characteristics of

the service network environment.

The majority of social network studies apply either “whole-network™ (set of
interrelated actors which are considered for analytical purposes) or “egocentric”
(focus on a focal actor and the relationships in their loyalty) research designs
(Marsden, 2005). Freeman (1989) defines how whole-network data in set-theoretic,
graph-theoretic, and matrix terms. In matrix terms, a study may examine one set of
actors which are linked through one set of relationships at a specific period of time
which provides a sociomatrix (i.e., one-mode data). Data which examines more than
one set of relationships at various periods of time (i.e. to examine change) is
described as two-mode (Wasserman and Faust, 1994). Therefore it was important to

gain a sufficient sample size to examine the service network.

4.8 Sampling: Bounding the Collection of Data
The qualitative research approach allowed me to make gradual sense of a service

network phenomenon, through activities such as contrasting, comparing, replicating,
cataloguing, and classifying the objects of the study. The selection of valid and
efficient samples was crucial to the quality and success of this research. The greater
the sample size, the more accurate my sample estimated the true population mean
(Kumar, 2005). Therefore, the accuracy of this research depended on the quality of

the sampling itself.

Sampling not only involves decisions about which people to observe or interview,
but also about settings, events, and social processes. To get a sense of a minimal set
of initial sampling choices (Miles and Huberman, 1984) within the research, Table
4.4 lists some of the decisions outcomes | made.

The sampling decisions were determined by the questions being asked and the
framework — implicit or explicit — that determines why certain questions are being
asked as opposed to other possibilities. While adopting ANT as a research lens, I
initially stated an ‘open’ research question which allowed me to ‘follow the actors’,
with few constraints per se. This suggested that | remain open to as many sampling
parameters as possible which broadened the decisions in my sample, i.e. to include

all factors which influenced the service network.
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Sampling Possible Decisions

Parameters
Settings University, Office, Meeting Room, Staff Office Space, Board
Room, Telephone.
Actors Heads of Departments, Service Management, Academic Council,

Lecturers, University Management, Administrators, IT support,
Policy Documentation, Quality Reports, Regulation Handbook,
Emails, Manuals, Websites.
Events Meetings, Prompting, Training Sessions, Grading, Checking,
Requesting, Reporting, Communicating, Pilot studies,
Outsourcing, Defending.
Processes Decisions, Change, Manage, Supervise, Support, Instruct, Input
data, Exchange, Interact, Remove.

Table 4.4 Examples of Sampling Decisions

4.8.1 Removing Research Bias
Using a qualitative research strategy, it was important to remove bias since it distorts

the validity and reliability of the research findings. For example, | removed bias in
my observations, in the survey questions, in the interview questions, and in my
research analysis and presentation of findings. There are various qualitative research
strategies to protect against bias which enhance the reliability of the findings. The
‘integrity’ of this research is protected through the multiple and rigorous research
methods within this research process to defend its validity, reliability, and
generalisability. Patton (2002) explains that the sampling method is one approach
towards reducing research bias. Mays and Pope (1995) explain how representative
sampling approach is one of the best approaches to understand a social process. This
was also achieved through the correct application of ANT. ANT provides a research
method which is guided by the research question and the research begins to explore
and unravel actants and the human and non-human actants that relate to it, i.e.
“follow the actor”. Therefore, as a research, I must ‘hear’ and record what the
informants describe to me. Sampling is considered an important step within
qualitative research which can influence research findings (Mays and Pope, 1995).
For this research | took a representative sample from a specific group of people (i.e.,
University employees who engage in the grading process) who “possesses
characteristics or live in circumstances relevant to the social phenomenon being
studied” (Mays and Pope, 1995; p. 110). In addition, Mays and Pope (1995) explain
that the informants are identified to enable exploration of a certain aspect of
behaviour which addresses the research question, while allowing me to include a
wide range of informants as important sources of knowledge. The sample had to be
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representative of the population. | obtained a representative sample through the
random selection of campus-wide email from the staff directory. Within my research
sample | ensured that | had a proportional representation of the actors within the
academic service network (for example, gender, role, and department). This also
removed selection bias. The sample size was also directed by a representative
sample approach which complements ANT and the data analysis process which was
on-going to a point of theoretical saturation. The precision of research is expressed
as validity and reliability.

The first phase of the sampling procedure resulted from the literature review to
target a specific theoretical target population. The second stage focuses on the
empirical target population within a University environment through the use of
various research methods (see Section 4.9). As part of the third phase, the original
sample was obtained through survey and interview methods. The final phase
presented me with the data as the final sample which is presented in this thesis.
Validity represents how well the research variables measure what it sets out to
achieve, for example, the descriptive nature of this study. The reliability of this
study determines how reliable the findings and approaches are to other studies. From
this research perspective there are many dependent and independent variables. For
example, the descriptive nature of this study adopts a wide focus on a public service
network and my main interests were examining the effect of service innovation on
the nature and relational structure of the service network. This ultimately lead to
theoretical development which tried to explained each process and gradually became
more refined (for example, coding) through further data sampling and collection.
Therefore, the relation between sampling and explanation is iterative and
theoretically led (Mays and Pope, 1995).

4.9 Research Methods
Researchers in IS face the problem of how to handle complexities due to the

intertwining nature of computers, procedures, programming languages, software —
how they relate to humans and organisations, and how humans relate to them.
Miles and Huberman (1984), caution that we should remember that qualitative
research can be outright “confirmatory”, to explore how a specific event/action

occurs within existing and established theories. One must make the case as to which
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they follow, although in many cases today, researchers lie in between both extremes,
i.e., Miles and Huberman, (1984; p. 27) suggest that:

“Something is known conceptually about the phenomenon, but not

enough to house a theory. The researcher has a fairly good idea of

the parts of the phenomenon that are not well understood, and

knows where to look for those things — in which settings, among

which actors, within which processes or during what class of event.

Finally, the researcher usually has some initial ideas about how to

gather the information — through interviews, observations, document

collection...”
This research examines how ideas, resistance, emails, regulation, pilot studies,
requirements, culture, and job descriptions, among many other factors, all form as
part of the entangled enrolment process of the academic service network. These
factors also formed part of the interview strategy (see sample of questions in
appendix A) in order to shed light on staff members experiences within the service.
ANT studies are generally concerned with providing small narratives rather than
large ones since it does not seek to provide universal explanations. The focus is
centred on empirical analysis to examine and trace actants to understand how
networks are stabilised or dissolved. Latour (2005; p. 128) offers some advise on
undertaking ANT research and suggest that:

“A good ANT account is a narrative or a description or a proposition where
all the actors do something and don’t just sit there. Instead of simply
transporting effects without transforming them, each of the points in the text
may become a bifurcation, an event, or the origin of a new translation. As soon
as actors are not treated as intermediaries but as mediators, they render the
movement of the social visible to the reader”.

| examined performative functions of socio-material inscription devices through the
various research methods and their tools to explore service network formation.

Research instruments allow me to categorise data (Bowker and Star, 2000).

4.9.1 Single vs. Multiple Case Studies
A case study may be described as “a research strategy which focuses on

understanding the dynamics present within single settings” (Eisenhardt, 1989a;
p.534). Case studies are considered a useful tool to offer more ‘structure’ for
exploratory research (Yin, 1984; Walsham, 1995b; Rowley, 2002). For example,
Eisenhardt (1989a; p. 548-549) suggests that a case study is:

“...particularly well suited to new research areas or research areas
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for which existing theory seems inadequate. This type of work is
highly complementary to incremental theory building...”

Yin (1994), explains that case studies are typically employed as an empirical inquiry
to answer “how” or “why” questions and act as an observant to gain an
understanding of the circumstances which contribute to a particular phenomena in a
real-life context. A case study may comprise of single- or multiple-case studies.
This study employs a single case study which comprises of a pre- and post-IS
implementation and is considered a unique opportunity and not repeatable in the
same context although the results prove to be generalisable in the IS discipline (Yin,
2009). Although multiple case studies are typically employed to test existing
theories and to compare specific instances or the role of technology, this study is
exploratory in nature, and sets out to establish theories of the socio-technical nature
of service network dynamics. Figure 4.7 illustrates the main differences in a single
and multiple case study and the designs associated with each method of analysis.
Yin (2009) provides an explanation of the rationale of choosing a between a single-
and a multiple case-study. In this research, this decision was made prior to the data
collection. This research adopted a single case study and there are several conditions
which justify this decision (Yin, 2009). The University grading system presented me
with an opportunity to extend theoretical developments in Service Science. The case
study was a rare opportunity which was worth documenting to establish new
patterns on the impact of service innovation on public service dynamics.
Considering the nature of the University environment, the single case study captures
circumstances and conditions which are applicable to other public service
environments. The implementation of an IS system allowed me to examine the
effects and the process of the change on the service environment. Therefore | could
examine the change over time and develop a theoretical account of the events which

led to the evolution of the public service network.

Within a single case study, | had to decide between a holistic case study and an
embedded case study. Since this research was concerned with several units of
analysis, it was considered more appropriate to adopt an embedded case study
approach where at each level of analysis different data collection techniques were

employed ranging from secondary documentation to semi-structured interviews.
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Figure 4.4 Basic Types of Designs for Case Studies (Yin, 2009; p. 46)

To offer insight on how IS implementation re-shapes an actor-network and how the
context shapes and is changed by the technology, a single case study allowed me to
“retain the holistic and meaningful characteristics of real-life events” (Yin 2003,
p.14) as in the case of public service network formation.

4.9.2 Data Collection
As part of the data collection strategy, | had to examine some of the existing studies

which successfully collected data for ANT research (for example, Walsham, 1997,
Tatnall and Gilding, 1999; Latour, 2005; Hanseth, 2005; Cordella and Shaikh, 2006;
Rodon, 2007; Kraal, 2007). Thus, the decision of what constitutes as ANT-related

data was a critical choice. | employed several empirical data gathering methods
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varied from observation, online surveys, semi-structured interviews, reports and

regulatory document analysis, and attending departmental board meetings. While

adopting these methods, | was mindful of Yin’s (2009; p. 102), description of the

strengths and weakness associated with the main sources of evidence for cases

studies (Table 4.5).

Source of Strengths Weaknesses
Evidence
Documentation e Stable — can be viewed Retrievability — can be difficult to
e Policy and repeatedly. find.
Regulation e Unobtrusive — not created as a Biased selectivity, if collection is

¢ Deloitte Report
e Quality Reports

result of a case study.

Exact — contains exact names,
references, and details of an
event.

incomplete.
Reporting ideas — reflects
(unknown) bias of author.

Archival records
e Departmental

e Similar to documentation.

Precise and usually quantitative.

e Similar to documentation
e Accessibility due to privacy issues

reports
e Grading

documentation
Interviews e Targeted — focuses directly on Bias due to poorly articulated
e Semi-structured the case study topics. questions.

interviews ¢ Insightful — provides perceived Response bias.

casual inferences and
explanations.

Reflexivity — interviewee gives
what interviewer wants to hear.

Direct observations

Reality — covers events in real
time.

Contextual — covers context of
“case”.

Time-consuming.

Reflexivity — event may precede
difficulty because it is being
observed.

Cost — hours needed by human
observers.

Physical artifacts

Insightful into cultural features.
Insightful into technical
operations.

Selectivity.
Availability.

Table 4.5 Five Sources of Evidence (Yin, 2009; p. 102)

The case study adopted in this research examines the impact of automating of a

grading service network within an academic environment. What is of interests here,

is the changeover process from a paper-based grading service to an electronic

grading process and understanding how that service network dynamics changed as a

result. The changeover process was extremely complex which relied on the

interrelation of several heterogeneous socio-technical factors. Finding suitable

candidates for this research was not necessarily a difficult task since the exam

grading network is considered one of the central University processes in which

academic and administration staff would have interaction within the process. In
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addition, considering the nature of the academic environment and their interests in

this change, many participants were freely willing to participate in this study. Ethical

issues were considered in light of the research objectives and the implementation of

the research.

During this research | was drawn to an anthropological/ethnographic strategy, by

which I imply that the research findings are presented through an ethnographic

description (e.g. by choosing a representative event, case, or object) which

demonstrates both the findings and the contribution to existing knowledge. To

elaborate on the various research steps which | undertook, Table 4.6 provides an

overview of the eight phases involved in this research. These phases formed the

research strategy to explore the socio-technical dynamics of a service network and

examine the implications of IT-enabled relational structures on service dynamics.

Figure 4.8 illustrates the case study model which provides an overview of how the

research was conducted. A discussion is presented on each the main categories:

define and design, prepare, collect, and analyse, and analyse and conclude through

traditional empirical methods. To validate the research findings from each method, I

employed a process called ‘triangulation’. Results from each phase of this research

were cross-checked to examine the complex issue, events, and actions which

emerged within the findings to generate a complete ‘story’ of the service network.

Each phase is discussed in light of ANT with an attempt to dissolve the hybrid

representation of natural science and the bureaucratic politics within the service

network to produce scientific facts.
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Phase

Description

Objective

Phase 1 | Observation Interactions and service environment: | observed service
activities for two hours per day for the duration of one week to
understand how the service was managed and delivered within
the service network.

Archival records: | reviewed secondary data, e.g. manuals,
reports, or other documentation on student services to
minimise any disturbance to staff members.

Phase 2 | Online Survey | | Free choice and open ended questions: | distributed a short
(100 online survey to understand how actors interacted to deliver a
participants) service under the paper-based system.

Phase 3 | Mapping UCINET and NetDraw: Results from the online survey
Service | (SNA) | allowed me to map service interaction using SNA. The online

questionnaire facilitated easy access to the survey and
encouraged rapid response. The results were statistically
analysed using SNA concepts and allowed me to identify
bottlenecks and opportunities in the service.

Phase 4 | Interviews | Semi-structured Interviews and NVivo: The survey also
(30 provided me with a method to secure interviewees and devised
interviewees) guestions on service operations based on the results of the

SNA map. Survey respondents were asked whether they would
participate in an interview. The network map allowed me to
identify key academic and service staff for a representative
sample across the academic network.

Phase 5 | Online Survey | Free choice and open ended questions: I distributed a short
Il online survey (similar to phase 2 structure) to understand how
(100 actors interacted to deliver a service under the new electronic-
participants) based system.

Phase 6 | Mapping UCINET and NetDraw: Results from the online survey
Service Il allowed me to map service interaction using SNA and
(SNA) visualised the change which occurred within the academic

network relational structure as a result of the electronic
system.

Phase 7 | Interviews Il Semi-structured Interviews and NVivo: | interviewed academic
(30 and service staff members to discuss the impact of the
interviewees) electronic grading system and developed insights of why the

service network changed. This interview approach adopted
ANT to report on the service environment.
Phase 8 | Comparison (I I compared the pre- and post-implementation of the electronic

and 1)

grading system and explored what change has occurred and
how this impacted on service structure and service
performance.

Table 4.6 Overview of Case Study Research Phases

The following sections offer a discussion on how each of these phases interrelates

with one another in the chronological order listed in Table 4.6. In essence, the

literature shaped the research gap. The observation and secondary documentation

analysis phase allowed me to gain an understanding of the main issues within the

‘real world’ service environment (i.e. the paper-based grading system). My

preliminary findings supported the online survey design to model service
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interactions and identify service issues. The survey and SNA findings assisted in the
construction of the semi-structured interview script. These processes were repeated
to compare the findings with the electronic-based grading system. The comparisons
led me to develop theoretical and empirical contributions in the area of Public

Service Science.

4.9.3 Documents
The primary source of secondary data for most research undertakings lies within the

literature review to inform or direct a research enquiry. However, there were many
additional sources to secondary data ‘within’ the University. Service network
documents, for example, policy documents, regulation, email exchanges, Website
information, quality reports, and an internal Deloitte audit report back in 2008,
provided me with a rich source for secondary data analysis. This approach provided
me with a sense of the service network and the main practices which existed within
the network. It also highlighted the main service beliefs and norms upon which
certain service practices were executed. As part of the initial research phases (i.e.
observation), the secondary data provided me with the opportunity to identify
specific patterns of action and behaviour within the service. As part of the
triangulation process, this informed and complemented primary data collection
which proved to be important in the process of verification and validation. The
development of these documents reflects the assemblages and development of ideas
which stabilise the service network. The documents may be considered as
inscriptions of action and ‘obligatory passage points’ during cyclical service
demands. The data is presented in a manner which facilitates an easy method of
comparison between the paper-based and IS system. Other inscriptions which
prescribed obligatory passage points included the academic calendar which
highlights key events at specific time periods which actions must be successfully

completed.

49.4 Observation
Observation is simply concerned with looking and listening to people’s behaviour to

gain an understanding of a certain phenomenon. | observed the EASD office
environment for two weeks during the grading process to gain insight as to where
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problems occurred. | recorded the typical issues that arose within the grading
process over the observation phase. | was also given the opportunity to observe three
main board meetings which consisted of devising various strategies to implement
the online grading system. | was also granted access to various workshops to
observe lecturers interactions and reactions to the online service system. Observation
is one of the most common methods in social science which allowed me to observe
behaviour of people within a particular setting and the explicit meanings they
attribute to their environments (Bryman, 2008). | opted for the direct observation
technique within the service network since it tends to be more focused and
consumes less time than participant observation. Observation allowed me to
investigate actors in their natural working environment within the service network
while maintaining distance from the participants. During the process | gathered
detailed information on the socio-technical operations of the service network to gain
a richer understanding of the service environment. | recorded information
immediately on a notepad and on a digital camera as evidence for specific actions or
events. This data was used to extrapolate further interpretative analysis, for example,
to examine what survey and interview questions may be most relevant in this
particular service environment, which groups or situations may be relevant for the
initial interview stages, and it also gave me a sense of the main problems
experienced by the research participants. Considering that observation may be
viewed as an intrusive process, | first requested permission of the participants within
the service network and scheduled specific days/events to which he could gain
significant insights on the service behaviour. On all occasions, | tried to remain
hidden, or in the background while remaining open and honest to participant queries.
After each observation phase, | carefully analysed the empirical data by writing up
the observation notes and explored emerging themes which related to the research.
This was carried out for the two cases; (1) the paper-based grading service network
and (2) the IS grading service network for comparative analysis. During both
observation phases I examined how the EASD orders the ‘outside world’ through
instruction, regulation, and experience. | recorded the data through socio-material
inscription, for example, written (notepad) and visual (digital camera) means in

order to record the actions and describe the service network environment.
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4.9.5 Survey
The second phase of this research employed a short online survey to facilitate

gathering data on actors’ interactions within the service network as required through
SNA (see appendix B). Surveys assist to gather data on respondent’s perceptions,
attitudes, opinions, and experience. Information is collected from a population
sample which is a fraction of the predefined population and formed the sample
boundary or service system boundary of this study. SNA requires the use of a
survey to gather information on actor interaction. Thus, surveys play a fundamental
role in the execution of SNA. Considering a network could consist of a finite set of
actors; the research can only benefit from the level of access to the network which
also facilitates the sampling process. One of the best methods to achieve this is
through an online survey. The level of respondent allowed me to compile the service
structure and in this sense formed as the research service boundary. This survey
sample provided a representative sample for analytical and mapping requirements
(see appendix B). An online survey was distributed through a campus-wide email
(see appendix C) contacts list which reaches all management, academic,
administrative, and IT support staff. Individual emails and online surveys were
designed and distributed to each category of staff, tailored to examine their
objective-specific views. The online survey was also a strategy to facilitate SNA
mapping by examining how respondents interacted with other service actors. As part
of Phase 2, five emails were distributed through the University Webmail which
allowed me reach all (1) Academic Council and Faculty Deans, (2) Academic staff,
(3) EASD staff, (4) IT Support staff, (5) Department Administration staff which
requested them to participate in an online survey. Distributing an online survey
facilitated six main objectives:

1. Easily reach a wide sample of the University population;

Encourage a fast response;

Map service interaction by adopting a SNA approach to questions (phase 3);
Investigate issues that arose during the observation phase (phase 1);

Secure respondent permission to conduct an interview (phase 4);

Allow respondents to provide additional comments on their perception of the
paper-based grading system.

ok~ wnN

There were 100 valid responses both the pre- and post-1S implementation online

survey (i.e. 200 valid responses in total). Deciding on what actors lie within the
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network is a difficult task for whole-network studies (Marsden, 2005) but while
adopting ANT, it allowed me to survey actors through free choice and snowballing.

4.9.6 Interviewing
Qualitative interviews are considered one of the most important gathering tools in IS

research for case studies (Rubin and Rubin, 2005; Myers and Newman, 2007). The
qualitative research interview allowed me to determine the central themes of the
service network world by uncovering factual information on their perceptions,
experiences, and views to build a story. To ‘follow the actors’, I had to conduct an
interview which explored a number of topics, including, demographics, behaviours,
opinions, feelings, knowledge, and sensory. There are three primary types of
interviews. | employed a semi-structured interview which allowed me to partially
follow an incomplete script to act as a roadmap during the interview. The questions
used within the interview script were largely influence by a combination of literature
gaps, secondary data issues, observation notes, and the online survey findings. In
addition, this research adopts an interview model introduced by Goffman (1959,
1961), and more recently discussed by Myers and Newman (2007), as the
“Dramaturgical Model” which offered an excellent guideline for me on conducting

a qualitative interview (see Table 4.7).

The dramaturgical model is typically applied to qualitative research interviews by
which the interview is treated as if it were a drama (i.e. a stage, props, actors, an
audience, a script, an entry and an exit), all of which affect the overall quality of the
performance. The model’s guidelines encourage more openness, improvisation, and
assist to ensure that I did not close down the discussion (i.e. semi-structured
interview) impulsively. Myers and Newman (2007), suggest that the model should
not be used as a checklist which supported my ability to structure and prepare the
interview data gathering techniques. Actors who interacted with the grading service
were requested to participate in this research and respond to the online survey and
allowed them to indicate if they would participate in an interview.
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Concepts Description

Drama The interview is a drama with a stage, props, actors, an audience, a
script, and a performance.
Stage A variety of organisational settings and social situations although in

business settings the stage is normally an office. Various props might
be used such as pens, notes, and a tape recorder.

Actor Both the interviewer and the interviewee can be seen as actors. The
researcher has to play the part of an interested interviewer; the
interviewee has to play the part of a knowledgeable person in the
organisation.

Audience Both the interviewer and interviewee can be seen as the audience. The
researcher should listen intently while interviewing; the interviewee(s)
should listen to the question and answer them appropriately. The
audience can also be seen more broadly as the readers of the research
paper(s) produced.

Script The interviewer has a more or less partially developed script with
questions to be put to the interviewee to guide the conversation. The
interviewee normally has no script and has to improvise.

Entry Impression management is very important, particularly first
impressions. It is important to dress up or dress down depending on
the situation.

Exit Leaving the stage, possibly preparing the way for the next
performance (finding another actor — snowballing) or another
performance at a later date (e.g. perhaps as part of a longitudinal
study).

Performance | All of the above together produce a good and bad performance. The
quality of the performance affects the quality of the disclosure which
in turn affects the quality of the data.

Table 4.7 The qualitative interview as a drama (Myers and Newman, 2007; p. 11)

4.9.7 Gathering and Analysing Data
Interviews provided stories and insights on actors experience and views on service

actions, logic, and behaviour which presented me with themes to support the
development of theory regarding particular instantiations. Each instantiation was
referenced to their associations to other actors, milestones, and influential material.
For example, one interviewee discussed the importance of an audit to highlight the
dangers which lurked regarding data quality. Another interviewee directed me to the
significance of service regulation documents, while other actors suggested
influential actors with whom I should ‘get their story’. I also attended the electronic
grading workshops to learn of academics interactions, reactions, and issues which

were raised within the workshop.

In total there were 60 interviewees (30 pre- and 30 post-1S implementation). The

semi-structured interviews provided in-depth views of their unique understandings
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of the service network which ranged from 60 minutes to 100 minutes. As the stories
were gathered and analysed they also provided some useful prompts to facilitate a
consistent flow of conversation through the interview phases. This also allowed the
interviewee to lead the conversation while | followed general guidelines (i.e. a
‘script” which did not constrain the process) and allowed the interviewee to describe
their associations. The impact of the IS on various roles highlighted the emergence
of priorities and the evolution of new service dynamics from actors understandings
of the service network. On some occasions, interviewees directed me to other actors
or documentation which confirmed their points of discussion. Many of the
interviewees opened up by sharing personal experiences and opinions regarding the
service network and were happy to collaborate on any additional points | may have

raised. All of the interviews were successfully recorded and transcribed for analysis.

The interviews took place over a number of months. The initial interviews were
sought to provide insights on the paper-based grading service network to and inform
questions for subsequent interviewees and to tease out other interviewees comments
(while remaining faithful to not revealing interviewee identities). Although the
initial research questions were used to guide the direction following ANT, the
interviewee data began to refine the research approach. Analysing the interviewee
data was a difficult task than initially expected and allowed me to explore and
critically analyse the best possible method through empirical explorations to present
the data. This was a valuable experience for me since | was exposed to several
research processes, practices, and possibilities. For example, although the research
employs NVivo9 to analyse the data, the software package appeared to have its
limitations to examine the data for various themes and code clouds (see appendix
H). I added comment notes in Microsoft Word throughout the interview scripts. |
then extracted notes which were tracked in the comments (see appendix D) and
summarised in table format (for example, see appendix E). The notes were then
summarised and categorised into various themes. The notes offered greater
explanation for me in order to remain in control of a huge volume of interview data.
The interviews were coded initially with vague ideas which evolved into concrete
themes supported through ANT. This task was carried out on four occasions for each
individual transcript, minimising the content, and drilling down to various themes.

Initially, there were 50 spreadsheets of codes which emerged from the findings,
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which were eventually categorised using ANT concepts (see sample in appendix F
and G). The themes were eventually whittled down to a number of central themes
which were then analysed for various associations to form theoretical developments
on service network formations. 1 also followed Eisenhardt’s (1989a) advice that
closure is achieved through theoretical saturation when improvements become very
small to have any theoretical significance through the establishment of various

themes. These themes are presented in the next chapter.

4.10 Conclusion
This chapter discusses the methodology and the various decisions taken throughout

this research, highlighting the importance | placed on the research strategy. It offers
insight on my ‘worldview’ of a service network which examines both the conceptual
model and framework adopted in this study. This chapter also examines the various
philosophical assumptions which were considered in this study and why an
intrepretivist and qualitative research approach was deemed the more suitable in this
case. | provide a discussion on the multiple research methods which were employed
in the single embedded case study through eight phases.
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Part Three: Findings and Conclusion
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Chapter 5

The Case Study: Translating Service Interests within a
Service Network System

5.1 Introduction
The purpose of this case study was to explore the socio-technical dynamics of the

translation process during the implementing of IT innovation within a public service
network. The chapter presents a background of the academic service network, its
paper-based exam grading activities, and the changeover to a Web-based grading
service. The chapter is divided up into two main sections: (1) pre-1S implementation
and, (2) post-1S implementation. I discuss the traditional grading service network
and identify the various factors which brought about the need for change and the
actions which supported the service evolution. Through the implementation and
evolution of the service network, | could examine the shift in norms of a
bureaucratic nature. In doing so, | had to embrace the unexpected conduits of
information which appear on the discovery for the truth, which often raised more
questions as to the motivations of public service innovation. Sections 5.4 and 5.5 are
structured in accordance with the timing of events unfolding throughout the eight
research phases and explained through the application of ANT. The interview quotes
are selected to support various key points throughout the chapter. The research
findings highlight that there was a “them and us” attitude towards the public service

network which indicates that some tensions exist in the network.

5.2 The EASD
The main purpose of the EASD is best described by their mission statement which

suggests that:

“The [EASD] maintains, controls and develops the University's student
records, including all personal information, grant records, student
registrations, facilitates [grading], performance reports and student results,
the issuing of all University graduate parchments and the publication of all
class and examination schedules for the University. The office also develops
and administers procedures for the compliance by all students and staff in
support of the University's Academic Regulations and Marks and
Standards.”
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This mission statement provides an overview of the EASD responsibilities,
competences, and capabilities within the academic service network and makes
reference to service ‘customers’. The mission statement may be described as a
technical object which acts as an inscription of their performativity to describe the
EASD interests within the service network. It also outlines EASD actions, goals,
stakeholders, team cohesion, quest for continual improvement, and support towards
policy and regulations. This material source also provides a sense of engagement
with actors, stakeholders, and knowledge which are translated in terms of
behaviours and strengthen through various relationships which stabilise the actor-
network. In short, the EASD is considered the ‘engine’ of the academic service
network which supports various complex functions which facilitate the smooth
operation of the academic environment:

“...We are kind of like the little engine room which keeps the system going.
Now it works differently in different universities. Not all universities would
have a central engine like we have here. Other universities would have a
small pool of central administration attached to the faculty...”
Interviewee 2 — EASD Administrator

However, this view is not shared with actors outside of EASD which introduces a
tension on the realisation of service value and their view of EASD’s role:

[Laughs]... “We would have got the sense that we were doing the grading
for them. And that is wrong. They are there to support what we do. I see
lecturers as the front line workers, and I don’t see it as an engine room
and I don’t see it as a service. What we do is more than a service. It is an
engagement with the student. They have to do a good bit of the work..... In
order to support our mission, there are a lot of support departments
around. And they should see it that way. But they probably don’t?”
Interviewee 15 — Lecturer

Interestingly, the concepts of a service and actor ‘engagement’ are separated here
where support is considered a separate entity of a service. | examined the end-to-end
service process and identified the various control mechanisms which were in place
to support the stability of the service network (i.e. completeness, timeliness and

accuracy of data). This was also explored in an audit on the grading service.

Back in 2008, a Deloitte team were hired to carry out an audit to examine and

highlight the threats to the University if the EASD continued to adopt a paper-based
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grading system. Deloitte concluded that under the paper-based system, the key risks
to data entry and process errors could result in grades being calculated incorrectly.
The risks were categorise as both ‘academic’ and ‘reputational’, which could have a
significant impact on students’ careers and on the reputation of the University due to
the lack of control. This report may be described as an inscription for change. A
Web-based system was proposed by Deloitte which proposed to allow the EASD
gain more control over the grading process. Therefore, this proposed Web-based
application may be described as a method to make available and accessible the
functionality and improved performativity of one of the core functions of EASD
staff. In addition, the functionality of the Web-based system is a mobility of service
innovation. This was considered necessary to improve the quality of the grading
process. For example, the Deloitte audit examined the high frequency of faculty
initiated grade alterations and explained that:

“There were 527 faculty initiated grade alterations in semester 1 of the
academic year 2007/2008. 44% of those grade alterations reviewed in our
sample were due to transcription errors and the incorrect calculation of
grades.”

This raised some concerns of unacceptable risks in the service control areas.
Recording grades was a manual task which was hand-written onto a grading sheet
for submission to EASD. Across all departments, the method of recording and
storing grading information varies from a paper-based system to using spreadsheets
to calculate grades. One of the main concerns with the paper-based system was the
volume of paper and risks associated with storage and retention of grades. There was
a sense that there was an increased risk of transcription errors with the manual
process. Another risk which became evident lied within the ‘approval system’
regarding the exam grading. Seeking approval of HoDs acts as a quality control

mechanism.

5.3 University Service Quality
To understand the actor-network, a starting point for me was to examine university

quality reports which were generated by EASD and other groups. These documents
provide significant insights on some of the problems experienced by EASD. For
example, the Irish Universities Quality Board (IUQB) was established in 2003 to
increase the level of inter-university co-operation in developing quality of service. A
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quality review was last carried out on support departments in 2006 and examined
whether departments were working towards the development of a quality
management system (QMS) and 1ISO9000:2000 (previously identified as a suitable
target). The review describes how performance is considered to be typically a top-
down management issue and employs a more traditional hierarchical approach.
Within the report, the University committee have established a frame of reference
for service provision. Extracts from the review are listed here to support the
rationale that EASD is a dynamic service network whose relational structures have
significant implications on service dynamics. The quality report proved invaluable
and the following extracts provide an overview of the main concerns within the
service network and how these factors are also prevalent in Service Science

literature:

Section 5.1.5: “Members of [EASD] staff are aware that there are many areas in
which they can continue to improve their processes and level of service
provision....however, they feel that some improvements will depend on the support
of senior management together with greater IT support”.

Section 5.1.6: “[EASD] currently considers itself to be a service provider and not a
decision-maker, because it is highly dependent on others as suppliers, and it has
limited control over its own destiny and decision-making.”

Section 5.2.7: “It is essential for further improvement of quality, throughout the
university and specifically in the work of [EASD], that other supporting
administrative departments and offices are encouraged and given the same
opportunity to develop their own quality systems by senior management. This is also
important with respect to a successful co-operation between offices”.

Section 5.3.8: “Staff may wish to consider additional ways of encouraging students
to use web-based services, ticketing systems, and/or online payment by credit card
in order to reduce queuing at the service counter”.

Section 5.7.6: “In order to ensure further improvement [EASD] staff need to collect
evidence of inadequate processes or delivery of poor data by other departments
which affect the working processes performed by [EASD]”.
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Section 5.7.8: “The University should consider ways in which to develop a more
holistic overview of the interrelationships between the work of various departments
in order to monitor and address interdependencies and share best practice”.

The extracts listed above describe the nature of some service issues experienced by
EASD. In a separate report by IUQB (IUQB, 2004; p. 50), they suggest that in
respect to the national university grading system, a major concern is:

“The grading structures for staff which, in some instances, are viewed as
inadequate in respect of the levels of work undertaken...[and] coupled with
heightened demands and growing student numbers, lead to increased waiting
lists, long queues, excess workloads, inadequate support, inadequate
student/staff ratio, not using internal expertise to its optimum, and possible
staff turnover and loss of expertise”.

Thus, the grading process plays a critical role within a university environment. This
suggests that while undertaking this research and employing a single case study, the
findings may be generalised and applied to many university environments.

The complex assemblages’ of the actor-network highlighted that there are several
phases of document exchanges within the service which impact on the risk of grade
errors. In addition, grade alterations were initiated at various stages, for example
errors may be discovered by the student, the module coordinator, within the EASD,
after exam boards, or after Academic Council ratification. However, since grade
alterations may occur at various stages during the grading process, many of the
academic department records of exam results were not kept up-to-date subsequent to
grade alterations. For example, the Deloitte audit in 2008 revealed that 15 of 52
grade alterations reviewed were inconsistent to department records. Thus, this
created a high risk of transcription error due to the manual nature of the recording of
grades. In addition, data was difficult to retrieve and recheck considering the nature
of the paper-based system and the lack of up-to-date or reliable information. For
example, one of the EASD staff members informs me that they are:

“...very dependent on faculty accommodating us with a deadline. So from
our prospective there is ample time. It's about how people manage their
own time... That’s where we would have the quality control problem,
you 're seeing that there is potential error, there is tiredness, and there is
always that kind of stuff that goes on...”
Interviewee 2 — EASD Administrator
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One solution to these issues which was proposed over 30 years ago, and was
recently encouraged by Deloitte, was to implement an online grading system. One
academic suggested that:

“..this is 33 years of missed opportunity and we must ask why couldn’t we
assembly our technical competence through that over 20 years”
Interviewee 33 — Academic

5.4 Pre-IS Implementation

5.4.1 EASD Assemblages and Association
The EASD comprises of 15 actors who are also supported through a wider actor-

network of senior managers, various administration and academic departments and
personnel. The EASD are responsible for various service processes to stabilise the
actor-network (see Figure 5.1). The complexity of process orchestration and
execution requires the co-operation of all University staff that are associated with
the grading process. This forms the workflow infrastructure of the service
composition. Academic and managerial staff members are reliant on EASD’s
administrative ability to coordinate service management and service computing
tasks in an effective manner to progress students to their chosen path. However, over
the past few years, there has been a continued increase in student enrolments (Figure
5.2), which places greater pressures on the EASD service systems to deliver a higher
quality and more efficient service. In order to manage student records, EASD are
involved in a complex network of interactions across several departments (for
example, internally within EASD, and cross-university of academics, department
administrators, Academic Council members, and senior management). However,
the EASD service structure did not evolve with these external demands, which
results in greater pressures being exerted on the service network. The complexity of
the network approach ultimately makes service innovations, or change to the service,
more difficult to implement. The nature of the institution (i.e. academic) also makes
it more difficult to implement change since, as one of the academic interviewee’s

state: “people are paid for their opinions” and change can encounter resistance.
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One interviewee within EASD suggests that the increasing demands of service
operations impacts on service delivery. They explain that service change is constant
which encourages a ‘learning’ service environment that they have become
accustomed to:

“I think because there is so much change — it is constant, you must learn
to be adaptable. | think that we have learned to be very adaptable.”
Interviewee 4 — Academic

To successfully meet the grading process objectives, EASD are dependent on
academics’ to adhere to academic regulation and to co-operate with the academic
calendar submission deadlines. However, traditionally, EASD must factor in the
lack of academic co-operation and the inevitable surge of submission on the day of
the deadline and hours (sometimes days) after the deadline. It is suggested by
academics’ that the deadline is viewed as a ‘guideline’ for academic grade
submissions and that EASD do not cater for academics’ additional commitments, for
example, conferences, which often makes it difficult to adhere to EASD deadlines.
For example, one academic explains their frustration with the service deadline logic:

“...It is so unrealistic, you would laugh. It doesn’t take into account that
you have two modules and the exams were on one after another ... if they
wanted to come back, they could “blame” you for not having in within 48
hours, or 24 hours, or 96 hours or whatever it is. But in reality, the
grading period is weeks. So they say one thing but they mean another....
[Confused expression].”

Interviewee 15 — Academic

This demonstrates a sense of tension which exists in the service logic, i.e. EASD
administrative requirements vs. academic attention to detail and quality of student
grades within short timeframes. This, along with other factors discussed throughout
this chapter, prompted the need to introduce an automated system to support EASD
requirements. These requirements include the need to increase academic co-
operation, remove time barriers, remove the need to print grading sheets, reduce
overtime, and reduce transcription errors for grade submissions by allowing
academics to directly input grade data. In doing so, this partially removes the EASD
from the grading process and alleviates the need for task duplication. However,

automating the grading process presented some concerns within the EASD,
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especially how it may impact their sense of ‘control’ and ‘power’. For example, one
EASD actor explains that:

“I suppose in terms of grading, when we move to [online grade

submission] it is a big devolution of our power because we are dependent

on other people putting in the grades for us to hit the grading deadline. ”
Interviewee 2 — Academic

This presents an interesting insight on the anticipated impact of technology on
service dynamics, i.e. the devolution of service control and power. A material
semiotic view of EASD allowed me to map the relations which are simultaneously

material and concepts.

5.4.2 Examining the Grading Process through an Online Survey
From the feedback provided through the online questionnaire, academics’

acknowledge the work rate within the EASD to successfully deliver the grading
service. Many academics welcome the change towards an automated system for
grading which eliminated the need for paper and reduce the risk of error and time
required to complete the process. However, some academics’ reported that their
requirements had been overlooked and reduced to being described as a ‘wish lists’
since it did not support EASD’s vision of a new service system. Academics also
reported since their requirements were not addressed, it represented a sense of
‘transfer of responsibility’, or ‘accountability”’ onto academics, as academics’ now
saw themselves adopting one of EASD’s primary tasks. For simplicity, Figure 5.3
illustrates an abstract view or a black box model of the manual paper grading service
network. It illustrates how the process worked before the IT service innovation was
introduced.

Compiles
Class list

Academics

Provides Exam
& Grades

Figure 5.3 Black Box Model of Paper-based Grading Service Network
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Through the paper-based service network, students must register for their selected
courses and within the course they elect certain modules. The lecturers are
employed to teach and test students on their knowledge and ability within a module
through exams. EASD (acting as the central agent of the grading service)
administers the exam process through scheduling, exam requirements, distribution
of exam papers and scripts, amongst other administrative activities. The lecturer
grades each student’s efforts and assigns a grade to indicate students’ capability
within that specific module which the HoD must approve. The lecturer or
department administrator returns the grading sheets to EASD who then administers
and collates each module grade for individual students. After a number of meetings
within EASD, academics, and exam boards, the EASD distributes grades to
students. Students’ are given an opportunity to request a recheck of grades and a
similar process occurs to a lesser extent until the grade recheck issues are resolved.
Therefore, EASD were considered a vital administrative central hub to the wider
academic network, and were core to the successful delivery of an effective critical

paper-based grading service.

To explore how academics interacted with EASD, respondents provided insights on
their interaction with the paper-based system and the 1S-based system through the
online survey. The mode of communication examined the way in which EASD and

academics interacted during the grading process (Figure 5.4).

Mode of EASD Interaction

M Face-to-face

M Telephone

M Email

W Staff Meetings

M Another Dept staff Member

M Never interect with EASD

Figure 5.4 Academics method of communicating with EASD
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It is interesting to note that almost half (49%) of the respondents report not to
interact with, or do not directly interact with the EASD,; i.e., never interact with
EASD (16%) and through their department administrator (33%). In addition, there
appears to be little direct face-to-face communication with academics and EASD, as
only 11% of respondents’ reports face-to-face meetings, while only one percent
reports that they participate in EASD meetings. The majority of communication is
achieved through the telephone (21%) and email (18%). Staff interaction places
additional strains on EASD resources, i.e. meeting academics, answering telephones,
answering emails, or replying to post correspondents. For a service such as EASD to
be truly efficient, an EASD interviewee (interviewee 2) suggested that “there should
be no need for interaction” between academics and EASD staff members. Often
however, communication is necessary to clarify issues, correct problems, or advise
faculty. Theses interactions are typically problematic by nature, since interaction

usually occurs to address problems.

The survey also allowed respondents to comment on their views of the system as
part of an open-ended question. These are summarised as follows:

1. The paper-based system worked reasonably well as a process but appeared to
become increasingly problematic as the number of students enrolled in a
module increases. This suggested that the paper-based process was
cumbersome and extremely time consuming as the workload for student

grading increased.

2. Many academics’ considered the paper-based system to be very ‘old-
fashioned’ as it required handwriting the grades with little opportunity to
implement error checking and reporting mechanisms. There was also a
presumption that technology implies ‘improvement’ or ‘progress’ amongst

service actors.

3. Grading transcription errors were reported as one of the main concerns with
the paper-based submission process and there was a reluctant acceptance that
there was a probability of errors within the process of using the ‘awkward
green sheets’. In many cases, academics, department administration, and
EASD went through a manual double checking process to identify where

errors may be present. This was viewed as duplicating efforts which
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generated errors within the process at each stage of the process. As each
grading sheet was exchanged through a number of people within the network

this also increased the likelihood of errors occurring.

4. There was considerable support for the paper-based grading process as it
gave people the sense of ‘control’ of the process and provided a centralised
paper trail. Although the majority of academics’ maintain an electronic
record of exam grading (including continuous assessments) through the use
of Excel spreadsheets, many lecturers believed that there would be no

additional benefit to them by introducing an electronic grading system.

5. Academics reported that although they moved from a paper-based system,
the online system merely replicates the paper-based process by requesting
academics to ‘type’ instead of ‘write’ in the grades. Many academics
reported that this method introduced nothing new from their perspective

which is considered and labelled “a missed opportunity”.

6. Academics reported that there was no meaningful consultation with the end-
users i.e. academic requirements. They also reported that there was a sense
that it demonstrates various levels of incompetence, likely starting with a
very poor specification and the need to outsource they system development,

although expertise lies within the University.

7. Although academics’ acknowledged that a new system would somewhat
improve EASD service operations, there was a sense that the online system
was introduced to solely benefit the EASD and not the academic network.
This created a “them and us” environment where academics’ perceive that
they were adopting the responsibility for EASD’s administrative tasks —
grade data entry. Many academics’ viewed this as a ‘waste of academic
resources’ (money and time) as they adopted an academic-administrative

role.

There are many issues raised in the list above for the pros and cons of the paper-

based and the move towards an electronic grading system which required a balance
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of addressing academic requirements while improving the service efficiency and

dynamics.

5.4.3 Academic Service Network: A Bureaucratic Epistemology
The EASD fosters a bureaucratic nature towards its organisational structure. Their

focus is to successfully implement, prompt, execute, and govern specific service
cyclical actions across the academic network to achieve its goals in an efficient and
cost-effective manner. The EASD service was originally supported through a hybrid
of a paper-based system and an IS to stabilise the service. However, the grading
process was predominately paper-based up to the point of storing student grades

within the central IS.

Figure 5.5 illustrates my interpretation of the bureaucratic view of service
operations. This illustrates a top-down approach which generally dictates how the
service was operated within the public sector through the allocation of resources
which are governed by regulations. The bottom-up approach is driven by the actors
which comply with service rules and co-create service through their capabilities
which define the required processes and stabilise the service actor-network. Due to
increasing student demands on the EASD service structure, the EASD network
identified the need to enhance the overall operations at specific cyclical periods of
grading events without jeopardising quality. As the level of interaction continues to
grow, so too does the utilisation of resources, and consequently the service becomes

more inefficient.

For the EASD to be an effective and efficient service, academic departments should
have minimal or no direct interaction with the EASD department. Service
inefficiency was addressed through increased overtime and increased levels of stress
amongst EASD employees which increases the probability of data entry errors. |
provide an overview of other ‘cause and effect’ events which impact on service
performance in Figure 5.6. It is worth noting that as time passes (approaching and
exceeding the deadline) the level of risk to quality and reputation increases (i.e. from
left to right).
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Figure 5.6 EASD Network - Cause and Effect Overview
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Academics set exams, co-operate with exam schedules, and grade exams in
accordance with academic regulations and the academic calendar. The regulations
and calendar of events are available to academics which outline deadlines although
EASD must prompt academics to initiate specific tasks. Individual attitudes
influence academics co-operation within the process which ultimately impacts on
service operations. There seems to be a since of uncertainty within EASD as to the
level of co-operation from academics to meet the deadline. Therefore, EASD had to
monitor the grades submitted to remain in control of their ability to progress. The
level of co-operation had a direct impact on EASD’s ability to operate efficiently
during this process. The number of grade exchanges along the chain of events
impacted both on quality and performance of the service. When problems occurred,
EASD had to determine who was responsible or accountable for errors which were
also time-consuming. EASD consumed additional resources to accommodate for
delays in grade submissions, for example, overtime. Additional time also increased
the likelihood of errors and challenges EASD’s ability to meet additional deadlines
as set out in the academic calendar. Failure to address these issues also impacted on
student expectations (i.e. correct grades) and ultimately, on the Universities
reputation.

However, in more recent years, due to increasing student demands on the EASD
service structure, the EASD network identified the need to enhance the overall
operations at specific cyclical periods of grading events without jeopardising
quality. As the level of interaction continues to grow, so too does the utilisation of
resources, and consequently the service becomes more inefficient:

“...if this service is to be effective, there should be minimal or no

interaction with other staff. Interaction requires time and time costs. It

also takes us away from our main duties as we have to deal with issues.

Interaction is usually negative since it is concerned with problems

experienced by academics or students which they want us to correct....”
Interviewee 3 — EASD

For the EASD to be an effective and efficient service, academic departments should
have minimal or no direct interaction with the EASD department. Service
inefficiency was addressed through increased overtime and reportedly increased
levels of stress amongst EASD employees which increases the probability of data

entry errors. Interestingly, within a service support environment, interaction is
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considered negative in nature, i.e. it is typically a request to address a problem. This
is also the case with transcription errors. Transcriptions errors have a significant

impact on service efficiency and the need to utilise additional resources for rechecks.

Academic Year 2009/2010 Autumn Changes Total
Total requests made by students to: Yes Yes% No No % | by Dept.
Faculty of Business 19 13.67 | 120 86.33 139
Faculty of Education and Health 23 44.23 43 82.69 52
Sciences

Faculty of Science and Engineering 24 22.64 82 77.36 106
Faculty of Arts, Humanities and 7 13.46 45 86.54 52
Social Sciences

Total Requests 73 290 349

Table 5.1 Grade Recheck Academic Year 2009/2010 Autumn (paper-based system)

Table 5.1 summarises the grade rechecks which suggests how transcription errors
lead to EASD resource consumption and impacts on service delivery efficiency. In
addition, this highlights issues which surround data quality. Thus, there is an

apparent correlation between quality and consumption of resources.

Interestingly, all actors within the service network share common goals, i.e.,
optimise quality of grades through minimum resource consumption (i.e. time, cost,
and people). However, how this is achieved creates some tensions between actors.
The question emerges; how does an actor-network protects its interests while
achieving its objectives through the stabilisation of an actor network? One of the
central themes which emerge from the findings is the concept of “standardisation”
i.e. specific service standards realised through mutual gains and consistent process
decisions governed by inscribed rules and regulations. Here in-lies the primary
contributor to stabilising actor networks. For example, consider how academics set
exams, co-operate with exam schedules, and grade exams in accordance with
academic regulations and the academic calendar. Therefore, regulations play a vital
actant role which may be described as ‘immutable mobile’ (Walsham, 1997) since

they comprise of strong properties which established irreversibility.

Regulations guide actions of what ‘behaviour’ is acceptable, while the academic
calendar inscribes when events should be executed and are made available to
academics which prompts specific tasks. Both of these actants are considered critical
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components of the grading service which choreographs the service logic, cyclical
demands, and the need to prioritise certain tasks:

“It depends...at the time there are different things, different peaks for
different things that take over. For the time of grading we just do that and
leave everything else and just get that out.”
Interviewee 9 — EASD

The co-operation of all actors influences the ability of service delivery, i.e.
assemblages and associations gel the actual service infrastructure. Once grading is
complete, department administrators collect grades from academics and deliver
grades to EASD. However, there is a since of uncertainty within EASD as to the
level of co-operation from academics to meet the deadline.

“We are very dependent on faculty people giving us the grades on paper
S0 We can schedule the workflow here...the paper process was always that
we had to enter them twice so you 're talking around 83,000 grades
entered twice which is phenomenal amount of grades but you are also very
dependent on getting all on the last day... A lot of the faculty don't see that
side of it....”"
Interviewee 2 — EASD

Service tensions emerge as a result of some actors’ failure to co-operate with service
regulations. Failing to co-operate with service rules challenges EASD’s ability to
control the service network. Control is a significant factor of service stabilisation.
Therefore, EASD must monitor the grades submitted to remain in control of their
ability to progress. This suggests that control is attached to process ownership and
power of compliance or service disorder. The level of co-operation has a direct
impact on EASD’s ability to operate efficiently during this process. The number of
grade exchanges along the chain of events impacts both on quality and performance
of the service. When problems occurred, this required the need to determine who is
responsible or accountable for errors which is also time-consuming for EASD. The
notion that actors are accountable for specific service behaviour is interesting in
light of Service Science. Service Science literature places significant emphasis on
‘co-creation’ and ‘co-production’ which emphasises the collective act of developing
an approach to meet a specific objective in through agreement in service relations.
This is evident within the private sector service literature which essentially examines
how behaviours generate profits. However, as this research discovers, there are no

literature explanations of how one may examine negative associations with non-

137



compliance, for example, co-destruction, co-destabilisation, or co-dismantlation. In
this case, EASD must consume additional resources to accommodate for delays in

grade submissions, i.e. overtime. Therefore, this warrants the need to examine how
negative association in actor-network assemblages and associations impact service

delivery.

| examined what caused service tensions in the paper-based system. The core reason
which attributed to these issues is rooted in a minority of academics’ inability to co-
operate with academic calendar deadlines, i.e. grade submission dates. Blame also
emerges as another significant theme. On further investigation, it appeared that the
EASD published blame in what became known as a “name and shame strategy”.
One EASD actor (interviewee 2) describes this as the “wooden spoon” to encourage
academics to co-operate, while another EASD actor suggested that:

“[ think it feeds into their ego. It’s an email that is sent out to all staff,
including the staff that did not co-operate, and allows everyone to see who
didn’t co-operate. I know it sounds like it’s going back to play school but
you got to feed back into what they do. So if that is the way that they work,
that is the way that we have to work.”

Interviewee 1 - EASD

Therefore communication within a service network can serve as a negative action
and association to initiate desired behaviour to gain a greater sense of control and
ultimately, a greater sense of power. However, the lack of communication can also
challenge the stabilisation of a service network. This is especially true as there
appeared to be a breakdown in communication regarding EASD requirements, i.e.
submission deadline implies that lectures should be encouraged to submit before the
deadline and not on the date of the deadline as this manifested into a service
bottleneck within the EASD:

“If everyone was to adhere to deadlines — we’d be laughing. Originally
there was this guideline we had which was a memo. It details how many
days you have to grade your students. If people met that deadline, we
wouldn’t have the big backlog we have on the day of the grading
deadline.”
Interviewee 9 — EASD

However, academics’ did not see an issue with ‘last minute’ grade submissions as it

complies with regulations, i.c. ‘the deadline is a guideline’. Some explanations for
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this may include the lack of reward, the need for student grade analysis, or

academics being accustomed to ‘flexible’ deadlines such as conferences. For

example, one academic provides a lengthy comment to explain their experience:

“Well we have overtime to do when we mark them yet we aren’t paid for
it. If you set the deadline — that’s how it works. So it doesn’t work their
way (trickle effect) and I know from colleagues if you are grading 100 —
150 sheets and you are entering grades into a spreadsheet; as you go
along you might ask on question 7, why do students get this do wrong?
Was it something that | presented in class? So you ask, what is the
problem here? So you try to understand what went wrong. You go into

analytic mode to understand what is the issue....’

’

Interviewee 23 — Academic

The evidence suggests that there were some considerable tensions between actors

interests within the service network. Some of the initial findings indicate that

academics’ had no insights as to the impact of this on EASD operations which is

illustrated in Figure 5.7.
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Figure 5.7 Issues with the Manual Paper-based Grading Process

service delivery, quality, and efficiencies. For example, the concept of

‘responsibility’ appears to be a transferred property from academics’ to EASD and

vice-versa as EASD prompt academics and academics’ submit grading sheets for the

grading deadline. The structure of Figure 5.7 is divided up into ‘academic

responsibility’ and ‘EASD responsibility’ in which the ‘deadline’ separates both.

Therefore, the deadline acts as the service obligatory passage point. Prior to meeting

the deadline, academics’ were typically in control of the grading process and often
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received EASD emails as reminders and prompts regarding the upcoming deadline.
As co-operation increases, so too does EASD power within the actor-network. Co-

operation was often encouraged through email prompts (Figure 5.8).

Dear All,

As you are aware the grading deadline is 12 noon on May 25th 2010.
Once you have completed your grading sheets please return to [EASD]
immediately, as this will avoid a backlog of grading sheets returned to

[EASD] on the grading deadline. Your co-operation in this matter will aid
the timely delivery of progression reports to all departments.

Regards,

[EASD Staff Member]

Figure 5.8 Example of Paper-based System Prompts

Although emails such as the one exhibited in Figure 5.8 were distributed to
encourage co-operation, an issue which emerged from the findings was the ‘use of
authoritarian language and tone’ which ‘commands’ rather than ‘instructs’ or
‘informs’ (the latter being the most preferred). The majority of academics report that
they try to avoid the tone of EASD emails which encourages them to delete EASD
emails to avoid ‘reading this use of language’ and the predictable nature of the
email content:

“It’s very authoritarian and sort of makes you wonder why they bothered
sending this as an attachment. Why didn’t they just send it as an ordinary
email and just sent out to blanket everybody?”

Interviewee 27 — Academic

“We have had total authoritarian attitudes. They really need to do
something about this”.

Interviewee 35 — Academic

Traditionally, a minority of academics’ co-operated towards the end of the deadline,
on the day, and on some occasions, after the deadline which results in a surge of
grade submissions and an increase in EASD workload. After the deadline, EASD
gained a greater sense of control as all grades are submitted and physically
accounted for. This is interesting since it aligns a sense of ‘control’ with
‘physicality’ and when explored a little further, EASD and academics had a greater

sense of control with physical documents, for example:
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“I suppose the one thing having worked for many years with that while it’s
intensive and its overtime for everyone here you're in control of it. [ worry
about the lack of control now as this is one of the first processes that are
out of my hands even though we are still ultimately responsible for trying
to produce the performance reports on time.”

Interviewee 2 — EASD

“There would be more control with the paper-based system. You see, this
is it! You know what papers are in. [Persons name] can go in and check
and say such a person isn’t in, or such a person isn’t in. We need to ring
them. We need to chase them up. The control is gone with that now
really.”
Interviewee 14 — EASD

“With the paper sheets, I remember having that feeling of control — having
it all done and dusted and the paper was gone.
Interviewee 23 — Academic

The concept of ‘control” also emerged in discussion about the service system and
one interviewee reported that service control is a product of process ownership:

Well, [EASD] are operating the system. So the question then is ‘who owns
the system?’ So [EASD] are users as they are operating the system. My
view is that | am trying to get them to take ownership of the system. Their
view is that the Academic Council makes all of these rules and regulations
and we are charged with implementing them. So their view is probably the
Academic Council owns the systems as opposed to [EASD] owning the
system. Part of the issues in terms of how we manage the system, how we
manage processes is coming from that — and who is actually responsible
for changing that. | guess we need to make it more clear that it is the
managing director of the [EASD] that is in charge of that part or aspects
of it they should be driving the change across academics and departments
telling them how the record system is going to operate. Whereas, the way
it is at the moment is considering every remit on just telling how they will
operate, telling academics how they will operate”.

Interviewee 17 — Academic Council

This interviewee suggests that EASD should take greater ownership of the delivery
and management of the service system. However, as indicated above, there are some
concerns with EASD’s management of service operations considering the lack of co-
operation which disrupts the service. Dealing with the volume of grading sheets
placed immense stress on EASD staff and typically required overtime to

accommaodate for this volume of submission. | investigated the level of overtime
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which took place over the years 2007-2010. The results of 11 EASD staff are

summarised in Table 5.2 and illustrated in Figure 5.9.

Overtime in Days - Time in Lieu accrued

2007 2008 2009 2010
No Days | No Days | No Days | No Days
Staff 1 4.92 4 11.71 11.48
Staff 2 2.34 10 15 1.7
Staff 3 0.5 0 1.5 9.19
Staff 4 55 5 9.5 6.56
Staff 5 5.37 13 4.5 2.34
Staff 6 11.21 3 5.68 3.4
Staff 7 23.27 3 3 3
Staff 8 2.34 1
Staff 9 15 3
Staff 10 7.55
Staff 11 8.5
Total 73 42 37.39 37.67

Table 5.2 Overview of EASD Overtime
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Figure 5.9 Overtime (days) for EASD (2007-2010)

Although overtime has continued to reduce in recent years, there still remains a

significant number of overtime days. As a result, this placed increased and

unnecessary costs on University resources:

“Basically, overtime is guaranteed because grading sheets are not given

to us on time, or they all come in on the last minute....Well, there was
always guaranteed overtime for grading...But I suppose with budget
constraints with what they are now, it probably will mean a lot.”
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Considering the volume of grade entry within the paper-based process was
significant immediately after the deadline, there was a higher probability of
transcription errors due to the workload (and the possibility of losing concentration)
on the EASD staff. Needless to say, this had a negative impact on EASD service
performance and ultimately on EASD responsibility to deliver the service by
distributing results to students in accordance to University regulations. EASD
acknowledged that there is a need to improve the current manual paper-based system
by reducing the possibility of academic staff failing to meet grade submission

deadlines and thereby reducing the pressure on EASD operations.

5.4.4 EASD: Problematisation and the Need for Change
Problematisation is concerned with defining actors identities and interests to align

them with the ‘power possessors’ interests. EASD expressed their continued interest
to enhance their service delivery, but explored how they could promote what faculty
want EASD to facilitate (without the ‘bells and whistles’). They suggested that if
one was to ask academic staff members if EASD needs improvement, they will list
several personal wish-lists. EASD reports that they have called for the need to
change and become more flexible but the system is too “structured” and lacks
flexibility. This is particularly true considering the bureaucratic nature of the service
system. In addition, there are limited resources to facilitate many of the required
changes or provide various services. In the case study, change was required in order
to facilitate a more efficient and higher quality service which could cope with
cyclical demands for service delivery. This translated into a strategy to changeover

from a paper-based grading system to an automated grading system.

5.4.5 Examining the EASD through Observation
Some of the key points noted during the observation phase of the manual paper-

based grading process highlighted the lack of efficiency of huge volumes of paper
entering the service system. Overall, it became evident that the exam grading
process created a service bottleneck which consumed substantial resources as EASD
became responsible for grading sheets and data quality. In addition, I could identify
that the department administrators often played a more active role in the process

rather than academics’ especially physically transmitting grade information. From
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the data | collected, EASD staff members shared their concerns of how overtime is
considered a significant burden on the EASD which reflects an issue with
academics’ lack of co-operation with the service network. This consumes additional
resources (for example, labour cost and time). It is apparent from EASD discussions
that academics’ should be held more responsible for grading sheets and delivering
grading sheets. Figure 5.10 provides a photographic snapshot of the first phase of

the grading process and their reliance on the exchange of physical documents during

the paper-based approach.

Figure 5.10 Sample of photographs during paper-based grading process

The ‘cluttered’ paper-based environment presented risks of misplacing data sources
or slow and inaccurate grading information. In addition, it placed significant strain
on service network actors across the campus. | was interested to learn what service
actors thought of the service paper-based infrastructure, i.e. its operations. | asked a
number of EASD and academic interviewees to draw their interpretation of the
service network as they understood it to be. One EASD staff member (Figure 5.11)
and an academic staff member (Figure 5.12) provided a typical visual of service
environments using a process flow-like image. Interestingly both images offer little
insight on the dynamics of service networks, yet both interviewees had a sense that
that there was a disruption within the actor-network ‘somewhere’. Thus the question
emerged, how can we model service interactions to identify potential bottlenecks

and consequently, model the impact of technological innovation of service
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dynamics. In particular, the EASD manager expressed real interest in the notion of

developing a relational view of service operations to examine actor interaction.

Figure 5.11 EASD staff member interpretation of service interactions

Figure 5.12 Academic staff member interpretation of service interactions

5.4.6 Mapping the EASD Service through SNA
I present a visualisation of the paper-based system (see Figure 5.13) through a graph

which represents the information about the grading process relations and the service
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structure. This information was gathered through the online survey. The visual
representations of data that the graph or sociogram presents allows me to uncover

patterns which might otherwise go undetected.

EASD — Exam Administration Service
Department

HoD — Head of Department

FA — Faculty Administration

FM — Faculty Management

IT — Technology Support

Fel A — Fellow Academics

TA — Teaching Assistant

Figure 5.13 SNA of Paper-Based Grading Service Network

| identified that there was a number of visible bottlenecks within the paper-based
grading service network. This graph illustrates staff members and interactions with
the EASD and other supporting departments. These interactions involve many
groups or departments including; the EASD [EASD], Heads of Departments
[HoDs], faculty managers [FM], faculty administration [FA], IT support [IT], fellow
academics [FEL A] (i.e. staff colleagues), teaching assistance [TA], and students
[S]. This was mainly due to what is reported as ‘the surge’ of grade sheet

submissions on the day of the deadline and the hours leading up to and after the
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deadline (i.e. after 12:00). For example, Table 5.3 summarised the grading sheets
which were returned and outstanding after the deadline (12:00pm on 25/05/2010).

Exam Logs May
2010

Count 1 Count 2 Count 3
Returned 621 1139 1239
Outstanding 624 112 13
Total % Complete 49.88% 91.05% 98.96%
Time interval 24/05/2010 25/05/2010 26/05/2010

12:57 13:20 10:26

Table 5.3 Paper-based Exam Grading Deadline Co-operation

The service bottlenecks which seek support (i.e., HoD, seeking advice of colleagues,
teaching assistants, and the EASD) places huge pressures (e.g. time, labour, stress)
on EASD to successfully deliver an effective and efficient grading service.
Interestingly, the service network presents two large clusters of nodes, which |
highlight in Figure 5.14. There are two categories of service management within the
exam grading process: micro or local (internal or departmental) and macro or global
(cross campus, i.e. EASD). There are 13 triangular nodes which appear to be
dominant within the network (8, 10, 14, 15, 17, 47, 49, 52, 53, 56, and 65) but upon
further inspection, these were academics who dealt directly with the EASD. Unlike
the majority of academics who acted through departmental administration, these

interacted with fellow academics, teaching assistants, and HoDs.
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Macro Management: Faculty
Administration and EASD

Micro Management:
Academics and Faculty
Administration

Figure 5.14 EASD network (micro and macro service view)

It became evident that there was a lack of cohesion across the service network. On
further inspection, it appears that each cluster is interested in satisfying local
objectives (e.g. departmental) rather than campus wide, which suggest that there is

evidence of departmental cliques and culturism within the actor-network.

5.5 Post-IS Implementation

5.5.1 The Web-based Grading System
The software being used is part of UniRecords Inc. who developed the Student

Records System that the University operates. The Web-based grading system
facility is widely used by their UK customers and therefore the functionality or
interface was not custom built for the University in this case study. EASD had
incorporated some development work based on feedback from the pilot study and
from the roll out in Autumn 2010 but EASD reported that they also recognise that
there will be further development work required in the next version (description of

Web-based system in appendix I).
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5.5.2 Mapping the Impact of Technological Innovation on the

EASD
The preference among EASD was to implement an electronic grading system to

avoid the bottleneck in the service system and introduce a Web-based system to
support academic staff with the grading process. This was proposed to allow
lecturers to submit grades and reviews at anytime, and in addition, to hold
academics’ accountable for their own grade submissions. This increases the
importance of the Web-based application, which now must be always available
‘24/7’ and have extended functionality to perform the tasks of EASD staff. In
addition, the data input method facilitates EASDs ability to enforce data consistency
to achieve their ‘interests’. The change introduced by the electronic grading system
also introduces change across the whole service network, as illustrated in Figure
5.15.

There has been a dramatic transformation of the grading service network with
particular attention placed on the improved cohesion across the network, while
eliminating the clusters of academics and EASD. One can clearly identify how the
triangular nodes which once occupied a central position and contributing to the
bottleneck in the paper-based service has now been removed from their central
position to a more distributed position within the service structure. What is
interesting from this viewpoint, is the powerful or centred position of the electronic
grading system (EGS) which partially ‘replaces’ the role of EASD to manage
grading activities. In addition, although EASD are the primary beneficiaries of the
EGS, they are positioned to the edges or peripheries of the service network, which
suggests a sense of remote power, i.e. managing the network from distance. In
addition, the HoDs’ seems to be less of a bottleneck due to the introduction of HoD
electronic approvals via email. However, this presents an element of risk since there

is no guarantee that HoD have in fact approved of grade distributions.
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Figure 5.15 Electronic Grading Service Network

One concern which I identified was the emergence of the IT department [IT] within
the network which becomes an essential support link (or reliance) for the EGS. This
suggests that the grading network has grown as it adopts an automated service. The
IT department continues to support systems development at the cost of additional
resources (human and financial) being used up for other departmental issues. The
outsourced company, UniRecords Inc. also becomes a vital support link to EASD
which suggests that automation adds to the growth of a service network. This also
adds a ‘technological’ layer of bureaucracy to the service network. One of the more
obvious benefits of the EGS is the removal of department administrators from the

service. Initially there was a slow uptake on grade submission due to the ‘learning
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curve’ of a new system but EASD reported that all grades were submitted by the

deadline.

5.5.3

Benefits of Web-based System

Although it was proposed that one of the main reasons for the implementation of

EGS was to place greater onus on academic staff to co-operate with service
deadlines, EASD felt it was still necessary to distribute service prompts.
Summarising the benefits of the EGS may be summarised through three categories;

the user (academics), management (EASD and senior management), and outsource

(UniRecords Inc.) as illustrated in Figure 5.16.
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The various issues which impact on the ability to provide a service and how self-

interest requirements skewed the benefits which were described as ‘missed

opportunity’. I have identified two broad themes which are summarised as
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‘experience’ vs. ‘power’. The lecturers’ (i.e., users) experience allowed them to
highlight where improvements in the service would meet their needs, i.e. service
requirements. Since their requirements have not been met to any level of
satisfaction, there is no significant improvement (no reward), although they adopt a
new role of ‘data entry’ tasks. Contrary to this, service management and computing
requirements are based on department-specific needs, for example, increase
performance, reduce workload, reduce cost, and increase quality. Therefore the
EASD benefit from these requirements. The outsourced organisation, UniRecords
Inc. met the requirements based on their software engineering capability, although it
was not tailored due to limited capabilities. They delivered the desired functionality
and design with a financial reward to securing the contract. Relations could have
been improved between EASD and academics by exploring greater technical
capabilities to facilitate the option of uploading template spreadsheets which would
further minimise data entry errors and alleviate the tedious of data entry on

academics.

5.5.4 Employing SNA Concepts as Service Metrics
Considering the greatest beneficiaries of the new system were the EASD, |

examined the change in the nature of EASD relational structures which identified
how the reconfiguration of the actor-network results in the bureaucratic dynamics in
play. Table 5.4 summarises how some SNA concepts may be introduced as service
network analytics to examine change to service dynamics within the service
network. This demonstrates how SNA may be employed as service network
performance analytics to examine technological innovation. The findings
summarised in Table 5.4 demonstrate how power of social ties are the driving force
of service value co-creation and value realisation within a bureaucratic service
environment. The relational structure also indicates the change in relations (for
example, a brokerage) and processes which examine the sequences of mechanisms

(for example, the diffusion of knowledge).
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Concept

Paper-based process

Electronic-based

Difference explained

process

No. of Ties 254 208 Reduced number of
structural ties to deliver a
service.

Density 0.061 0.072 Increased density of
network making the
network more connected.

Distance Average: 1.97 Average: 1.13 Distance reduced as a

Cohesion: 0.514 Cohesion: 0.73 result of technological

Fragmentation: 0.49 Fragmentation: 0.28 innovation and improved
the cohesiveness of the
actor-network.

Krackhardt GTD | Connectedness: 1.00 Connectedness: 1.00 The “horizontal

Measures Hierarchy: 0.00 Hierarchy: 0.38 differentiation” of the

Efficiency: 0.97 Efficiency: 0.10 service structure have
LUB* 1.00 LUB: 0.95 reduces to improve
‘connectivity’.

Hybrid 0.0031 0.00 The reciprocity of ties has

Reciprocity: reduced which suggests
greater service efficiency.

Degree Outdegree: 0.54% Outdegree: 5.48% IT service innovation

(Centralisation)

Indegree: 25.34%

Indegree: 94.88%

introduces greater
cohesion and efficiency
and is less dependent on
other individuals.

Eigenvector 55.02% 8.31% IT innovation provides
Centrality more equal service
structures as it adopts the
central position.
Distance- 0.486 0.28 Reduces the distance
Weighted between all nodes of a
Fragmentation service through increased
cohesion.
2-Mode Cohesion | Density: 0.03 Density: 0.68 Service IT innovation
Measures Avg Dist: 2.48 Avg Dist: 1.62 increases the service
Radius: 3.00 Radius: 2.00 density, and transitivity,
Diameter: 4.00 Diameter: 4.00 while it reduces the
Fragmenta: 0.00 Fragmenta:0.23 average distance, radius,

Transitiv: 0.56
Norm Dist: 0.60

Transitiv: 0.98
Norm Dist; 1.18

diameter, fragmentation,
and normalised distance
across the network.
Interestingly, the diameter
remains the same in both
networks suggesting that
there was no significant
impact on the actor-
network boundary.

Table 5.4 Service Network Analytics Metrics

The network analysis listed in Table 5.4 provides significant insights on the change

within the service network due to IT-enabled innovation. To explore this data even

* Least Upper Bound
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further, 1 applied techniques of descriptive and inferential statistical analysis to test
the findings. Comparing the relational infrastructure examines network composition,
relational algebra, roles and positions, and the complexity of the service
environment. The descriptive statistics summarise the main facts of the relational
infrastructure change of the service network. The inferential statistics examines the
confidence I place on these findings (i.e. whether they are applicable to a larger
population). Within SNA, | can employ two main types of statistics:

1. Univariate (i.e., an expression to examine a distribution of one variable from

a distribution of numerous variables);

2. Bivariate (examines the relationship between two variables) descriptive and
inferential statistics to describe the service network.

One of the most important starting points is to develop an understanding of the
relations among actants and describe the distributions of relations among actors.
Therefore, | have examined the number of ties, the average strength of relations. The
statistics applied to the network data are applied to symmetric data. | examine some
of the more important observations and summarise their significance. Table 5.5
summarises the univariate descriptive statistics of the actor-network pre-1S

implementation (“before”) and post-IS implementation (“after”).

Before After
Descriptive Statistics Descriptive Statistics

1 1

1 Mean 0.016 1 Mean 1.000
2 std Dev 0.124 2 std pev  0.000
3 Sum 181.000 3 Sum 188.000
4 wvariance 0.015 4 variance 0.000
5 ssq  181.000 5 ssq  188.000
b MCS5Q 178.157 6 MCS50 0.000
7 Euc Norm 13.454 7 Euc Norm 13.711
8  Minimum 0.000 8  Minimum 1.000
9 Maximum 1.000 9  Maximum  1.000
10 N of obs 11523.000 10 N of Obs 188.000
11 N missing 0.000 11 N Missing ~ 0.000

Table 5.5 Service Network Descriptive Statistics

For the information sharing relation in the ‘before’ column, we see that we have
11523 observations which range from a minimum score of zero to a maximum of
one. For the information sharing relation in the ‘after’ column, we see that we have

188 observations which range from a minimum score of one to a maximum of
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one. In the ‘before’ column, the sum of the ties is 181 and the average value of the

ties is 181/11523 = .016. To compare this with the ‘after’ column, the sum of the

ties is 188 and the average value of the ties is 188/188 = 1. Therefore, the mean is

the proportion of possible ties that are present (or the density), or the probability that

any given tie between two random actors is present (1.6% before; 100% after). In

addition, the sums of squared deviations from the mean, variance, and standard

deviation are computed. The Euclidean norm (i.e., the square root of the sum of

squared values) is also provided. The coefficient of variation (standard deviation /
mean*100): ‘before’ (.124 / 0.016*100) equals 20% and ‘after’ (0 / 1*100) equals
0% which suggest a low variation as a percentage of the average score.

In adopting the use of statistics to describe network data, | also describe properties

of the distribution of relations rather than properties of the distribution of attributes

across actors (see Table 5.6).

Before

After

COMPARE DENSITY W/ HYPOTHESTZED VALUE

Parameter value 1s: 1.0000

Density of Academic Network Interactions 1 is: 0.0157
Difference 1s: -0.9843

Variance of ties for Academic Network Interactions 1: 0,015
(lassical estinate of SE: 0.0018

Nunber of bootstrap samples: 5000

Estinated standard error for density of Academic Network Interactions 1: 0.0031
z-score: -192.5126

Average bootstrap density: 0.0176

Proportion of ahsolute differences as Targe as observed: 1.0000

Proportion of differences as Targe as observed: 1.0000

Proportion of differences as small as observed: 0.0002

COMPARE DENSITY W/ HYPOTHESIZED VALUE

Parameter value is: 1.0000
Density is: 1.0000

Difference 1s: 0.0000

Variance of ties: 0.0000
(lassical estimate of SE: 0.0000

Number of bootstrap samples: 5000

Estimated standard error for density: 0.0000

Average bootstrap density: 1.0000

Proportion of absolute differences as Targe as observed: 1.0000
Proportion of differences as large as observed: 1.0000
Proportion of differences as small as observed: 1.0000

Table 5.6 Compared Density of Service Network

Examining the distribution of relations among actants within a service network and

the tie-strength, the mean or central tendency is proportion of all ties that are present

is the “density.” I can also examine the distribution of relations among actors in a

network, and central tendency which is indicated by the average strength of the tie

across all the service relations.

| can be confident that there are ties present (null hypothesis: network density is

zero, and any deviation observed is a random variation). | tested the hypothesis that

the proportion of binary ties present differs from 1. This suggests that the service
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network has a tendency to distribute information to all actors. The sampling
distribution of a statistic is the distribution of the values of that statistic on repeated

sampling. The standard deviation of the sampling distribution is the standard error.

The test before the IT-enabled innovation suggests that a difference as large as one
and as small as zero calculates a value of 0.015 and the difference is -0.984.
Employing the bootstrap method of constructing 5,000 networks by sampling
random sub-sets of nodes each time, and calculating the density for each sample, the
mean of the sampling distribution equals 0.017 (before) and 1 (after). Its standard
deviation (or the standard error) is .005 (before) and 0 (after). Using this alternative
standard error which based on random samples results in -192.5 (before) and one
(after). This test is significant for both before the IT implementation (p = 0.0002)
and after the IT implementation (p = 1.0). Since the ties are created by the same
actors the bootstrap method works best. In this section, | examine some of the actors
relational attributes embedded in the service networks. Such approaches assisted in
developing an understanding of how IT-enabled technology influences various

patterns of behaviour within a service environment.

5.5.5 Service Interessement through Regulation Governance
While understanding the actions of human actors, it was also necessary to examine

the non-human actors which influence socio-technical behaviour. One of the most
dominant and influential non-human actor was service regulations which provided a
rich source of secondary data. Indeed one of the methods which allowed me to gain
an understanding of the service actions was through the examination of various
policy and regulation documents. Considering that the EASD network is viewed as a
bureaucratic top-down structure which is largely time dependent on important event
periods or ‘windows’, regulation plays a critical part in orchestrating these events.
One example which inscribed how actors’ must comply with regulation was
presented in the handbook of academic and procedures. For example, consider the
following extracts of the academic regulations:

o “The provisional schedule of end-of-semester assessments shall be
circulated by [EASD] to members of faculty by Monday week 9 of
each semester”.

o  “The faculty member responsible for the module shall ensure that
the final grade each student has achieved in the module is inserted
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clearly in ink or in type in the spaces provided on the grading list

o  “Should a faculty member wish to compile grades electronically,
s/he should contact the [EASD] before week 12 of the semester.
The faculty member shall ensure that the completed grading list
shall retain the precise order of the list that was sent to her/him by
[EASD].

o “The faculty member responsible for the module shall sign the
completed grading list and shall submit it to his/her Head of
Department or to the head’s nominee or, if unavailable, to the
Dean, in accordance with procedures notified to faculty by the
relevant Head of Department.”

o  “Faculty members are encouraged to submit grades at the earliest
opportunity following the completion of assessments in a module.
Heads of department shall make every effort to support faculty in
so doing.”

o  “The grades that may be awarded are listed in the Marks and
Standards document. Faculty members should refer to their Head
of Department for more detailed guidance on the standard of
performance required for the award of each grade.”

The regulation extracts from the 2011 Handbook of Academic and Procedures
provide an insight of how service interests are protected to achieve specific
objectives. The regulatory documents which transcribe the policies and procedures
are mediators to allow EASD staff initiate and complete specific processes within
the grading process. Thus, service regulations are inscriptions of service dynamics
and performance. However, although academics are aware that regulations ‘exist’, it
is evident that academics do not perceive regulations as a critical factor to
successfully complete the grading process. For example, one academic suggests that
they were unaware of the various regulations due to the lack of visibility:

“I don’t really know what quality documents they have in place. I hope
they are there to assist, but I don’t know. There isn’t enough visibility in
the system to know what documents are there.”

Interviewee 5 — Academic

However, one EASD staff member reports that they have an important role in the
diffusion of regulatory knowledge:

“It’s something I can’t see ever being changed in here as it does work well
because, as [the manager] would say, we are the gatekeepers of the
regulations and all of that, so at least we are very focused here in this
office when it comes to that.”

Interviewee 7 — EASD
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Considering that, EASD may be viewed as gatekeepers of regulation one academic
explains the tensions in regulatory logic and suggests that academics must interpret
the ‘actual’ meaning of regulations although it may challenge EASD interests:

“They [regulations] are the ones that they don’t mean and there are a few
that they do mean? | mean, are you aware of the regulation about how
soon we should submit after an exam? They are insane. They are never
adopted to suit us. There was no way you could comply with grading
procedures and I don’t think it takes into account if you have two back-to-
back. So people just laugh at those and ask, when to they ‘really’ have to
be in. And we all go for that.”

Interviewee 15 — Academic

Another academic interviewee explains that they are unfamiliar with regulations but
raises concerns about how regulation is a mechanism of control:

“I've never read their quality documents, I'm not aware of them but I'm
sure they are there. We all have quality lying around the place. | think in
any organisation like this you are going to have a split between the
administrative side and the other side whatever it is. There is a persistent,
Iwouldn’t go as far as to say hostility, but I think each side doesn’t quite
understand how the other side works.”

Interviewee 20 — Academic

This academic interviewee voices their concerns about regulations and questions
both the logic which supports them and the authority which develops them. This
quote reflects the general consensus of academic attitudes towards regulation. For
example, | asked academics if they refer to regulation and the following interviewee
suggests that regulations are useful as a reference guide:

“Sometime when we are trying to clarify what rights the students have and
if we are putting in our own policy does it match what the [EASD] say but
really | have to be honest — no! I think it might be a timing thing and an
issue in their prioritisation but if 1 had to choose between doing my work
and reading through a whole folder of policies. | find when an issue arises
at that particular moment and I need to clarify something then I say, ‘ok I
got to go and know this’. Some of the [EASD] things | found are so woolly
that it would say something but it wouldn’t say something and they always
come back and say that we allow departments to make their own rules and
their own regulations around things. Sometimes there is no consistence
across different departments. ”

Interviewee 22 — Academic
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Here the interviewee suggests that although department procedures often vary across
the University, regulatory documents are often used as a reference guide when issues
arise during specific events and processes. In addition, the interviewee proposes the
need for a faster referencing mechanism for various regulations. The following
extract is taken from am EASD staff member whom shares their view that the role
of regulation is a mediator to instil greater responsibility:

“I suppose that it is in the since that the regulations clearly indicate the
module leader is responsible for the grades and that is set out in the
regulation. | suppose, where | see them lack is do they know that they are
required to do it, as apposed, own it as in the responsibility of it.
...Faculty don’t like to see administration telling them what to do, so it has

to come under the guides of the regulation.”
Interviewee 2 — EASD

Interestingly, it becomes clear that there is a tension in actors’ interests in regulation
since the EASD actor views regulation as a means to control behaviour and the
academics views regulation as a reference to rights of actors. In addition, this
suggests that regulation acts as an inscription for instruction. This appears to be a
shared view from Academic Council whom states that:

“I’d say it is just in the expectations and responsibility that people have. It
just probably needs to be spelled out more. They [EASD] have more
power, more authority than what they are using. Maybe that is the issue.
Or maybe we should be looking for more resources instead of operating
the system?

Interviewee 17 — Academic Council

Considering the reliance placed upon service regulation, | wanted to find out
whether regulation may prevent or deter an innovative environment within the
service and one interviewee suggested:

“Not really. Our policies and procedures have progressed and evolved to
services that we are providing so | think that they have helped us improve
the service...I think it’s a good thing as it makes people Co-Operate more —

weve come an awful long way.”
Interviewee 1 — EASD

The comments extracted above highlight the lack of consistency in actors’ views
towards the role of service regulation and its significance within a service
environment. One of the central themes which emerged from this topic of discussion

is the notion that regulations are technical inscription of desired service behaviour.
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They state specified assemblages, associations, and actions which must be executed
at obligatory passage points in order for a service network to stabilise. However, it is
evident that regulation does not directly influence the socio-technical service
environment although it acts as an immutable mobile. Service regulation are
regarded to as lacking in ‘real’ consequence and treated in a casual manner. In
essence, co-operation was a central factor to service operations. Co-operation
stabilises the service network through service interactions. Failure to act efficiently
jeopardises quality which can have a major impact on the entire grading process.
Quality practice protects the integrity of the service and the actors administrating the
service. Quality is considered to be a controlled measure of service performance
and service excellence. The paper-based system allowed EASD to gain greater
control of the process by physically monitoring the grading process while
monitoring academics co-operation (or lack of). EASD report that the volume of
grades had risen each year (83,000+ in 2011) and the complexity of the service
process had become increasingly more difficult to manage. At specific periods of
time, the EASD network was extremely labour intensive and requires staff members
committing to overtime. The overtime suggests a lack of control or ‘ownership’ of
the grading process as academic staff submits grades in bulk across all departments

rather than a preferred ‘trickle effect’.

5.5.6 The EASD Network Performativity Problem
The inability of academic actors to supply EASD with student grades in a consistent

flow or to meet specific deadlines was a significant service problem. Although the
exam grading process was governed by regulation, this presented a problem which
evolved into a cyclical process bottleneck within the exam grading process. The
preference among EASD interests was to implement a system to prevent this
bottleneck in the service system by introducing a Web-based system to support
academic staff with the exam grading process. Although the benefits of examining
performance are more evident in a G-D environment, | have learned that within the
service public environment, there is a lack of performance analysis since
management often relied on traditional ‘know-how’ and experience to judge
performance. In fact, EASD suggested that there may be an over-emphasis on

performance within the S-D logic which consumes additional resources to analyse
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(i.e. ‘analysis-paralysis’). However, | have identified that service performance ought
to be systematically integrated as a service activity in a coherent fashion across the
entire service network and service eco-system to foster uniformity of service

operations. This is discussed in the next chapter.

5.5.7 Obligatory Passage Points of the Web-based Grading
System
The introduction of a Web-based grading system promised many benefits to the

grading service, albeit largely EASD benefits. Each benefit was designed to serve
specific interests to improve various elements of the grading process. The process of
serving various interests may be described as an obligatory passage point since they
are specific actions that had to occur, executed, and realised in order to align all
actors’ interests within the actor-network. The process of alignment would suggest a
sense of convincing or choice, but regulation was put in place to make it ‘obligatory’
to comply with interests. This created some tensions and pockets of resistance across
the University. Satisfying actors’ interests is similar to satisfying users’
requirements. However, as | have learned, there was significant tension between
various interest groups and their requirements. This source of tension creates some
resistance towards IT innovations across the University. Academic staff were
relatively satisfied with the paper-based system since it functioned well from their
perspective. However, it emerged that should a Web-based system be introduced,
academics’ primary requirement was to include the functionality of uploading an
Excel sheet which contained all student grades. Facilitating this requirement would
streamline the process since it would automatically upload data on the students’
records which may have been matched by student ID numbers. For the EASD staff,
they anticipated that the Web-based grading system presents the following benefits
or obligatory passage points:

1. Increase the level of control of the grading process;

2. Reduce or eliminate the need for overtime;

3. Reduce the cost associated with the grading process (paper and labour);

4. Greater freedom to prioritise other tasks, for example, quality checks and

system checks;

o

Reduce the margin of errors and the number of times to check data;

6. Provide academics with a greater sense of ownership and responsibility.
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It became evident doing the research that there was a direct tension between service
management (operations) and service computing (functionality). However, although
some academics report that the Web-based grading system did introduce some
benefits for the University in general, there were no ‘direct benefits’ of the new
system for them. A number of academics suggest that there would be no benefit and
in fact can only be viewed as lost opportunity, for example:

“What benefits? This is 30 plus years of lost opportunity”
Interviewee 58 — Academic

“This is only a lost opportunity. You mention benefits, if you were to tally
the benefits of this you would have to multiply their benefits for the past 20
plus years we missed out on that chance years ago”

Interviewee 33 — Academic

These interviewees suggest that the IS should have been implemented at a much
earlier stage when opportunity presented many years ago. Another academic
explains how there is an expectation that new innovations will not meet service
requirements as it is part of the service culture and suggests that:

“I would say that [University] is finally coming in to the modern era about
having the new IS but I'm sure there are going to be issues with it but it
just that they are trying it to cut down in errors. Another thing seemed to
be a missed opportunity but that seems to be how things are.... [Laughs]
Interviewee 19 — Academic

Failing to understand how academics benefited from the service innovation was the
sentiment expressed across the majority of academics. | asked interviewees to
express in their opinion, what was the motivation to implement I1T-enabled
innovation at that particular period of time, and not within the past 30 years. The
responses varied but all of them lack insight as to the real motivation for change and
expressed some sentiments of suspicion towards the need for change. For example,
one academic captures this suspicious attitude and suggests that:

“I have no idea why it is. If anything it seems like a rush. I don’t know
how you would have beta-trialled it without going through the grading
system...So | don 't know why now — and there hasn’t been an awful lot of
notice! I don’t know if the motivation is to shift tasks over to us? But [
don’t know if the electronic system will help. I think at the heart of it the
main idea was to be more efficient. | think there was good thought behind
it but what they picked and decided on just won'’t help us .

Interviewee 6 — Academic
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The interviewee highlighted their concerns with the speed of implementation and the
lack of competence in developing a more efficient grading system. Another
academic expressed a similar concern and suggests that it may benefit the university
but not people individually.

“I can’t see how we would benefit. The system benefits the university and
it should benefit [EASD] in time-saving. The grading system should show
more transparency while lectures become more responsible for the task. |
suppose it is about time that we exploited the benefits of technology...”
Interviewee 41 — Academic

This interviewee expresses their view on the relationships between technology,
benefits, and progress which highlights the assumption that technology is a positive
characteristic of a service. However, when | explore the concept of technology and
progress for the individual, 1 also asked interviewee whether they would consider it
to be an advantage to avail of the process online. However, the majority did not
report this to be advantageous. For example, one interviewee explains:

“It’s interesting, because for something like that I would always come into
work for that. I suppose that one of the reasons is that at home | work from
a laptop and at doing something like grading it is easier to work from the
big screens. And | would probably be doing it with somebody as somebody
would be calling it out to me. So | would normally do it in the office”.
Interviewee 52 — Academic

Interestingly, to examine this presumption of technology and progress in a service,
eight academics reported that they felt a sense of intrusion with the availability or
accessibility of the grading process online. They reported that there is a greater
‘expectancy’ that there should co-operate even though it ‘invades’ their personal
lives at home, for example grading at weekends. The online system was viewed as
an ‘extension’ of the academics office and the academic environment. This suggests
that there is a much wider actor-network which creates a fuzzy service network
boundary outside of the academic environment. From this point of view, it is
interesting to examine the actor-network translation process. This drew me back to
probe the question of what motivates the need for change at that particular point in
time. | asked some of the senior Academic Council members about the benefits of
the system and how the cost of running the same process will change as a result of
the Web-based system. They suggested that change was largely influenced by the
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availability of resources and the competence and capabilities of UniRecords Inc. For
example, one academic council member who closely worked with the project
explained:

“In this case here, for this particular project, [EASD] were told there was
a certain budget available, we said we have this budget here — what will
you deliver for that? But if you look at PPARS, why did PPARS fail? The
main premise was that nobody’s terms and conditions would change on a
computer-based system what you could manually do for years. And then
when you ask the benefits of the paper over the electronic system then that
equation probably goes out the window because the cost of actually
developing a system to replicate each individual’s terms and conditions in
each locality is too significant. That wouldn’t happen in the commercial
world. They would say you need to rationalise the groupings you have in
terms of terms and conditions.....Well, it will reduce in terms of the
additional data entry in terms of [EASD]. They have lost staff so they
won't be getting replacement staff....”

Interviewee 17 — Academic Council

The interviewee expresses a significant interest which is motivated to implement the
system and partially remove the workload associated with grading and data entry.
The interviewee (interviewee 17) also suggests that the system is implemented to
replace the need to hire EASD staff in the future. Many of the EASD actors
anticipated that the acceptance of the Web-based grading system would be
influenced by the academic demographics, i.e. their background, faculty, age,
personality, and IT proficiency. Therefore, it was clear that communication played
an important role to engage staff on the system developments and align service
interests. Support was publically encouraged by senior management, for example,
through the use of a pilot study, email updates, and training workshops. EASD
decided to outsource the development and implementation of the Web-based system
to the UK vendor UniRecords Inc. It was anticipated that the University would
benefit from the same success that other Universities had with a similar solution to
their ‘major records-management projects’ across the UK. However, outsourcing
technical competencies for the project development meant that the actor-network
was to become much bigger since the service now relied on increased technological
support. The findings suggest that there was some resentment from academics for
EASDs decision to outsource the project as many academics expressed the ability to
develop the project in-house through science, engineering, and business faculties.

UniRecords Inc. had also previously developed the Student Records System that the
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University operates to store student records suggesting that the University’s
relationship with UniRecords was an important factor in outsourcing the project.
Although the Web-based grading system was not custom built from the University,
the same process was considered to be widely embraced across the UK and was
therefore considered to be a good solution to meet EASD interests. However the
EASD and the IT Department did modify the system to adopt a more user friendly
University interface and terminology. The first phase of the Web-based grading
system was tested in a pilot test. In essence, the pilot test was the first phase of

irreversibility of the actor-network.

5.5.8 The Irreversibility of Innovation in Public Service

Networks
Irreversibility refers to a process which cannot be reversed or undone even though

an opportunity may present itself in the future. In this case study, reversing the
system would imply that the actors resort back to a paper-based system. However,
one EASD staff member explains that:

“The expectation is that people will engage and it will have been
successful and that we can actually improve it and go again in May. |
really don’t expect that we have to go back the other way. ”

Interviewee 2 — EASD

As the interviewee suggests, stabilising an actor-network is a complex task and
required EASD to tease out various service interests. For example, the pilot test
acted as an obligatory passage point to highlight the change and test actors’
reactions to the new system. Therefore, strategising the process of enrolment was a

critical task.

5.5.9 Strategising Enrolment: Web-based Grading System Pilot

Test
The Web-based grading system was initially tested in 2009. The main objective of

the pilot test was to experiment with online data entry for the grading process with a
small group of academics during exam periods. These exam periods did not pose
high risks to student records and was considered an opportune period to test the

technology. In essence this was a strategy to test the actor-network enrolment
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process and to examine actors’ reactions to the new associations and assemblages of
a reconfigured service network. The pilot group’s collective agreement was an
obligatory passage point to initiate the translation process. This would replace the
green paper grading sheets and reduce risk of error and double data entry. A
Governing Authority Internal Audit for EASD also carried out an investigation into
how the University could successfully change the paper grading system to an
electronic grading system. As a result of the investigation EASD and the Technical
Support Department conducted a pilot test of the new online grade submission
system for Spring Grading in 2008-2009. The EASD identified particular modules
and module leaders across four faculties so that the pilot would involve a good
cross-section of users and subsequently elicit extensive feedback. The pilot test
comprised of the following actants:

e 37 faculty members from all faculties and departments;

e 80 modules belonging to all faculty members (ranged from 1 to 496

students);

e 3840 students (132 various groups);

e A portal for faculty to enter their grades online;

e Training sessions;

e User manual;

e Contact with EASD support staff.
Each participating academic was requested to complete the paper-based grading
process as a precautionary that errors would emerge with the live data and in case
the pilot was unsuccessful. This presented a point of reversibility and to return to
alternative opportunities or suggestions presented by within the pilot test. The results
of the pilot are summarised as follows:

e 31 faculty members successfully completed the online grading;

e 1 member completed 50% of their modules online;

e 5 members did not participate in the online grading;

e 10 data entry errors occurred,;

e Feedback was received from 24/32 members involved in the pilot.

The feedback presented EASD with an opportunity to address academic concerns

and examine academics requirements or interests in the actor-network.
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5.5.10 The Notion of ‘Reversibility’ of a Pilot Test
The feedback from the pilot test participants varied and may be categorised as

follows: general feedback, presentation and display comments, and process
comments. This presented EASD with an opportunity to reverse the translation
process and re-align interests. A summary of comments in these categories is as
follows:

1. General Feedback Comments:

o Positive feedback on the usability of the system.

o Concern with the lack of ability to log information for grading payments.

o Concern regarding security and staffs ID number were considered easy to
obtain.

o Requested training to be provided for department co-ordinators and HoDs.

o Accessibility presented a problem when a server went down for a
weekend during the test.

2. Presentation & Display Comments:
o Provided minor comments on the pilot’s general display.
o Suggested the need to develop a user manual to address potential issues.

3. Process Comments:
o Suggested a more suitable facility to electronically upload the grading
sheet (e.g. Excel spreadsheets) directly into the student records system.
o The pilot test did not allow for the HoD to review the grades before their
submission online.
o The online system did not allow academics to add the names of other
faculty members involved in the correction of exam scripts.

Incorrect grades which were entered and confirmed could not be changed.

Lack of a facility to add students who had not registered.

Expressed the need include a Grade Summary Report.

Faculty members commented on the need to change some terminology

displayed on the screen.

o Faculty members suggested the need to implement alerts to highlight
incomplete actions, i.e., a flag to alert user of incomplete tasks.

o A faculty member proposed the need for an email to be sent to staff which
would advise that the grades had been entered / confirmed, and that the
email could also include the grade distribution.

o Suggestions that the system should automatically email faculty members
to advise them of the approaching grading submission deadline.

o O O O

EASD expressed their continued interest to enhance the actor-network service
delivery, but question how they could promote what faculty members want EASD to

facilitate (without the ‘bells and whistles’):
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“If you ask academics what they want they will give a long list of bell and
whistles which will meet individual needs..... We found with the workshops
that for every one person that is efficient with Excel with their computer,
they want bells and whistles in it..... I'm not comfortable with PCs and this
may be very simple, but I think it’s important to have something there fOr
the general population.”

Interviewee 3 — EASD

This highlights how EASD protect interests through systems requirements yet
suggests that they may lack some of the technical logic and insights of realising
service technical requirements. EASD staff members suggest that if one was to ask
academic staff members whether EASD needs improvement, they will list several
personal wish-lists. This raises some concerns regarding whose interests one should
protect through service innovation, i.e. the service management or the end-users.
This is articulated in the next comment from an academic interviewee:

“... that seems to me that they are making the call on what is a nice
aspiration and what do people really want. Who determines what we
really want? What is really important to us? What is a wish to you could
be essential to me. And what is essential to you could be pretty peripheral
tome...”

Interviewee 9 — Academic

EASD reports that they have called for the need to change and become more flexible
but the service system is too “structured” and lacks flexibility. In addition, there are
limited resources to facilitate many of the required changes or to provide various
‘additional’ services. This suggests that public service networks are defensive in
nature and protect a hierarchy of interests through traditional and structured

processes, 1.e. remaining defensive to the ‘threat’ of opportunity.

5.5.11 Actor-Network Inscription: Implementing the Online

Grading System
Inscription is a critical concept in the emergence of this actor-network. It is

concerned with creating technical objects which ensure an actor’s interests are
protected. A typical example of this is a piece of software as in the case of the online
grading system. However, there are incremental inscription developments which
increase the likelihood of protecting actors’ interests. These developments may be

described as territorial achievements of interest alignments. After testing and
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aligning actor interests, the first step for EASD was to outsource the software
development.

5.5.12 Need for Change and Service Network Requirements
EASD were an existing client of UniRecords Inc. EASD provided UniRecords Inc.

with their requirements specification which they released as a software upgrade to
include an online grading facility that was customised for the University. One of the
central interests to adopt this initiative was to remove (for the majority of cases) the
current requirement to compile, print, circulate, and process paper-based grading
sheets by academic staff, administrators and EASD. One EASD actor reveals that
change should improve the service although it challenges their level of control:

“It [the paper-based system] worked well, it’s just | suppose because as
the number of modules increased over time the more that leave it to the
deadline which becomes a problem... | suppose the one thing having
worked for many years with that while it’s intensive and it’s overtime for
everyone here, you are in control of it. [Pause]...I worry about the lack of
control now as this is one of the first processes that are out of my hands
even though we are still ultimately responsible for trying to produce the
performance reports on time.”

Interviewee 3 — EASD

However, what comes to light, having explored the need for change, is that from an
academic perspective, the majority of interviewees suggested that the paper-based
system functioned to their satisfaction:

“The paper-based system, I think, works alright; there isn’t any major
problem with it — except that in terms of...I guess what you are looking at
is whether it is optimised globally or locally. From a local point of view,
the local paper-based system works fine for us. Globally, it is obviously
not very good.”

Interviewee 5 — Academic

This is an interesting comment as it views the service network at a global level and a
local level and explains that the service operates more effectively and adaptable at a
local level. This was also identified in the SNA mapping of the paper-based system
which demonstrated macro management and micromanagement clusters. The
interviewee also suggests that the service system works to a satisfactory level at a

local level, but issues begin to arise at a global level. Another interviewee highlights
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that the only problem they envisage with the paper-based system is the correctness
of data rather that the medium of submission:

“I don’t really have any problem with it to be honest with you. I would
have modules of about 180 students — it is tedious filling them in, but |
don’t see how they would be any less tedious filling them in electronically.
The problem is just to make sure that you do it correctly. That is the only
problem [ would have with it.”

Interviewee 16 — Academic

This is also highlighted by another interviewee who explains that the paper-based
system offered a method of traceability and one of their main concerns was the
correctness of data:

“Well, it’s ok. | mean the advantage of it is that it is a paper trail... So
from that point of view it is good for record-keeping and a paper trail. |
mean there is a possibility of error in just copying but | check and double
check everything. “

Interviewee 53 — Academic

The process of grading was not considered the main problem within the system, but
rather the exchange of data and the threats which were attached to information due
to the dematerialisation of grading sheet resources, for example:

“The paper-based was good and it was a way of getting grades from one
point to another but there are all these external factors and changing
hands and misinterpretation”

Interviewee 22 — Academic

Therefore, to examine how the technology affects the actor-network, the ultimate
concern was to explore how technology has improved the system as one interviewee
highlights:

“I guess when you look at the grading process, it is a stressful activity that
you take seriously and the question did the IS help people in this?”
Interviewee 46 — Academic

These comments opened up a number of questions surrounding the ‘need’ or
‘motivation’ for change within a service system. For example, academics expressed
that the new system did not meet their requirements which sheds some light on how
bureaucratic powers can influence certain interests and how both academic

management and regulation protect specific interests. Although the procedure for
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submission of grades was documented in the Regulations and Procedures Handbook,
they made reference to paper-based grading sheets and the responsibilities attached
to various actors. The digitisation of the service network ultimately means that the
EGS introduces electronic submission and email notification of student grades to the
HoD. Following consultation with the senior academic actors, the academic
regulations were therefore modified to include this EGS facility. To support their
interests, EASD also ran information and training sessions for all groups to explain
and demonstrate what these changes meant for the service network and its

operations.

5.5.13 Outsourcing Grading Service Technology
Outsourcing is generally concerned with ‘contracting out’ a service function to an

external service provider. Several academics expressed their frustrations with the
notion of outsourcing systems development outside of an ‘academic environment’.
A member of the IT support division suggests that there may be no alternative to
outsourcing system development since:

“The main motivation for outsourcing projects may be due to the fact that
expertise may be lacking in our department... Maybe the system now has
to fit the technology instead of the technology being built around the
grading process. This is always a concern....”

Interviewee 11 — IT Department

This suggests that the service system may be altered to match technological
capabilities and regulations may be modified to enforce this change. One academic
in particular, goes a little further and informed me of their attempt to develop a
system for grading:

Some years ago, when | had the big group of students, the final component
for them was a multiple choice exam, which was marked by [IT support
department] and generated a spreadsheet. | also had a spreadsheet with
other marks from another assessment on it and | merged the two to give
me the final grade. The guy who was in [IT support department] then
wrote some code and actually generated the grading sheet with the
students 1D, name, and with everything on it including the grade they got
and printed it out and gave a hard copy to the head of department to use.
It generated the grading sheet. It lasted for one year. [EASD] refused to
deal with it in the future because he could only do it on A4 landscape and
they wanted it on A3 size grading sheets so therefore they weren’t
prepared to enlarge it with a photocopy and after one year, this automated
system — which | spent a year developing, was dumped. So, this entire
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system at the moment, because he had the functionality to add the final
component which was to then to take this output and input it straight into
the [university] system. Had that been done, there would have been no
need for this system, especially for this large set of data. The reason | was
given is because the grading sheets introduced by this were A4 size and
they only dealt with A3 size. | got no other reason even when | explained
that you could photocopy it and enlarge it if that was necessary. And then
| was told that — ‘no that would be a cost that they were not prepared to
entertain’, even though it save the cost of actually printing out the grading
sheets to start with....”

Interviewee 12 — Academic

This interviewee highlights the struggle they encountered to introduce service
innovation. This suggests that the innovation did not protect EASD interests and as a
result the proposed actor-network dissolved before the process of translation at a
global level. It also highlights that innovation is a top-down activity. The act of
outsourcing extends the service network to grow it relational infrastructure through
increased assemblages and associations of ‘outside’ actors. These associations are
typically governed through contractual inscriptions on the agreed and expected value
of service exchanges. In this case, the exchanges were executed to provide an online
grading service environment in exchange for payment (approximately €15, 000).
The outsourcing process was carried out in the UK which also extends the actor-
network geographical service and supportive logistics. Logistics is a science of
movement through the supply and maintenance of material flows. Here, | am
reminded of how Normann (2001) describes this as the dematerialisation of
resources. Outsourcing of a service network across electronic channels may be view
as the dematerialisation of resources. However, within the public sector, a central
theme surrounding outsourcing was the notion of “off-loading”. In this regard, there
was a sense that outsourcing technological developments was an attempt to avoid
risk of accountability, responsibility, and blame, if the project was not a success. For
example, a number of academics expressed their concern with the notion of
outsourcing a relatively simple technological development task. One lecturer
captures the essence of this argument and suggests:

“You see, in an organisation like this, there is a tendency that if you
outsource something, you have paid money and the people who got the
money are to blame if anything goes wrong. The people who decided what
to do will put their hands up and say, ‘well, we paid those people a lot of

money and looked at what happened’.
Interviewee 15 — Academic
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Another lecturer reduced the notion of service innovation to a change in service
roles and explains how:

“It is just a change in person now. The system has not changed at all
except that there is no safety check, there is no quality check. The only
thing is that rather than somebody in [EASD] inputting, we are inputting
it.”

Interviewee 6 — Academic

There appears to be a relationship between the perceived view of outsourcing and
offloading responsibility within the public sector. The notion of ‘accountability’ and
‘responsibility’ within the public sector is prevalent across all public sectors
services. Accountability and responsibility appear as two of the central themes
which initiate specific interests in the need for service change and essentially
motivate how change is initially governed. However, there appears to be a
continuous interchange between the meaning of accountability and responsibility.
Accountability is concerned with being held to account while responsibility
prescribes specific duties and requirements of a particular role. The findings also
suggest that there is almost a ‘cultural acceptance’ for the lack of accountability or
responsibility within a public service network. Understanding the failures of
accountability and responsibility experienced across the Irish public sector spectrum
are far beyond the scope of this research. However, it is worth noting that the nature
of accountability and responsibility are closely linked with performance (or lack of).
Performance within the academic service network is considered to be achieved
through traditional means and suggests that numeric analysis, such as key
performance indicators (KPI) are not considered to be a critical factor of service

performance.

5.5.14 Introducing Service Change Implies Translation Success
The change process from a paper-based system to a Web-based system indicated the

successful execution of the translation process. Interests were aligned with senior
management and resource availability which controlled the innovation enrolment
within the service network. The change process was considered relatively fast with
little room for negotiation or an opportunity to voice issues experienced by the
academic staff. Many academics described the continuous nature and expectation of
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change during interviews. For example one lecturer explains that ‘change’ is almost
expected or demanded of people nowadays:

“Life here in this era kind of has a constant implicit demand that we
change and there is a demand that we are flexible continuously and that
can be quiet unnerving.”

Interviewee 16 — Academic

Another lecturer explains the sudden expectation of service change through an
email:

“It was essentially ‘this is it’. I can’t remember the email but it was
essentially ‘we are changing the system. Go to training session’. I know
plenty of people who didn’t go. It wasn’t sold to us. It was ‘this is the new
system. From this year there will be no grading sheets’. That was it. There
was no selling.”

Interviewee 6 — Academic

Another lecturer explains that change should remove laborious tasks and integrate
data on the grading process:

“Well I suppose it was harmful on resources. I mean it’s always better to
do things electronically than on paper. Paper was more laborious and
there was always a chance that your grade might be misread because it
was all done by hand.”

Interviewee 25 — Academic

One lecturer expresses their frustration with the pace of change which they suggest,
risked the quality of data, although they explained that it is the people (i.e. end-
users) that make a system function at its best so that it will benefit the student:

“People will always solve the problem because people will do that or
whatever needs to be done because the job needs to be done. They want
the students to graduate because you want them to be successful so people
will always go that extra mile which actually lets people down mentally. |
would suspect that you would have a wide since of feeling of this
disempowerment as in, not yet another system slapped in your face.’
Interviewee 29 — Academic

)

Interestingly, this suggests that there is a tension between risk and responsibility and
the motivation for success. It also suggests that technological innovations
disempowered actors. Therefore, following this logic, | examined how change was

managed, and as one lecturer puts it:
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“The question here is to examine who was the instigator of change here
after the Deloitte audit. Is it outside consultants or intel in academics?”
Interviewee 41 — Academic

This is an interesting question as | examined the success of translation within the
digitised service network. One of the main drivers for rapid change roots within
senior managements powers to influence change. Interviewees point to one source of
inscription which directs actors towards change through an e-mail which serves a
number of key purposes. For example, the email highlights the success of the
translation process and the benefits of aligning with EASD interests. It inscribes the
change process and training allocation. It also highlights the irreversibility of the
reconfigured actor-network. Therefore, the acceptance of this email acts as one of
the most critical obligatory passage points in the success of the translation process.
The inscription formed a technical object which ensures all actors’ interests were
protected which used regulatory and authoritarian language to ensure performativity.
When lecturers were asked about how EASD managed to enrol all service actors
successfully, the following response captures this:

| have had a few emails being sent around saying it is available and have
a look at it, and I think there was a period where we were told that there is
a system here and you can give us your feedback. But | have become, over
the 14 years here in [the University], less interested in providing feedback
in [the University] as | never actually had any of my feedback taken on
board in relation to this.”

Interviewee 12 — Academic

5.5.15 The EASD Workshop
The Online Grading System workshop provided a learning environment for actors to

enrol (learn, realign, and accept) and develop an understanding of the reformed
actor-network. Time slots were allocated to each department although there was also
some flexibility to allow actors freely attend available times. The workshop
comprised of an extension of service to enrol actors to a workshop actor-network to
distribute information on the systems functionality. To initiate this process, an email
was distributed to all actors whom participate in the grading process. The email
inscribed the workshop performativity as a semi-obligatory passage point (i.e. not
essential) in the translation process. There were a total of 219 participants at the
workshop event which was considered a good result by EASD. EASD explained
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some of the main reasons for academics lack of attendance, include, the simplicity of
the system, the availability of an online manual, and the possibility of clashing with
other academic engagements. Another reason which emerged from the findings is

academics tendency to ignore EASD emails which is discussed in the next section.

5.5.16 The Inscription of Authoritarian Language
The notion of ‘authoritarian language’ emerged on numerous occasions from the

findings which generated a negative reaction to EASD emails. For example, as
discussed earlier in this chapter, EASD must prompt academic staff to initiate the
grading processes (typically by email) and submit within a specific time period. For
example, Figure 5.17 captures two emails which demonstrate this. Defined within
the Collins English dictionary, “authoritarian” is concerned with ‘favouring,
denoting, or characterised by strict obedience to authority; favouring, denoting, or
relating to government by a small elite with wide powers; despotic; dictorial;
domineering; a person who favours or practices authoritarian policies’.

A number of academics highlighted their issues with such a tone expressed by
EASD. For example, one academic explains how their method of communication
via email:

“The green memo came out and then a couple of day’s later people were
emailed if they didn’t have results in to be told that they were late. And
that probably seemed like a great idea but the tone of the email was really
unhelpful and people got very cross. The use of language is absolutely
crucial.... Well I ignore them now because it’s more important for me to
put in the right result then to put in a result on the deadline on those two
day deadlines. I would prefer to be late and absolutely sure that | have the
right result in then to keep the deadline.”

Interviewee 20 — Academic
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EXAMPLE 1:

RE: Grading Deadline

From: [EASD]

To: Academic Staff

As you are aware the grading deadline is 12 noon on May 25th 2010.

Once you have completed your grading sheets please return to [EASD] immediately, as this will avoid a

backlog of grading sheets returned to [EASD] on the grading deadline. Your co-operation in this matter will
aid the timely delivery of progression reports to all departments.

Regards,

[EASD]

EXAMPLE 2:

RE: Data collection, Autumn 2011-12 class schedule
From: EASD
To: Academic Staff

For the attention of all Academic Staff,

The data collection process for the Autumn 2011/12 class schedule has now commenced. Heads of
Department are required to complete scheduling submissions by Wednesday 16 March 2011.

Please advise your Head of Department/Scheduling Co-ordinator of any special requirements you may have
for the delivery of your module(s) well in advance of this deadline. Please do not respond to this email.

PLEASE DO NOT ASSUME THAT SCHEDULING REQUESTS SUBMITTED IN
PREVIOUS YEARS WILL APPLY.

Regards,

[EASD]

Figure 5.17 Use of Authotitian Language

An example of the submission instructions from this ‘green memo’ is illustrated in

Figure 5.18.

Academic Council grading guidelines for the submission of grades:
e 2 days following the final assessment for classes of less than 50
e 4 days following the final assessment for classes of less than 50 — 150
e 6 days following the final assessment for classes of less than 150 — 250
e 8 days following the final assessment for classes of less than 250 — 350

e 9 days following the final assessment for classes more than 350

Figure 5.18 Extract from Grading Instructions Memo
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Although the memo inscribes the allocated number of days to comply with grading
regulations, one lecturer explains that they rely on their own experiences and operate
on the basis that grades must be submitted promptly:

“To be honest I don’t really read them if I have it done.”
Interviewee 22 — Academic

However, there was a general sense that communication does impact on the
relationship between various actors within the service. For example, three academics
explain that communication mediums and tone play a significant factor:

“Well, it can be a bit short, but that is probably just because they are
busy...S0 the tone creates a breakdown in communication along the way
somewhere and they don’t understand that everyone is working on the
same end. | am not asking for these things, or sending in constraints
fibrously — it’s just how it is. And then sometimes when you talk to them on
the phone they are nice. So | think the communication medium leads to
this thing such as email leads you to be much ruder than you would be
face-to-face.

Interviewee 4 — Academic

“It’s very authoritarian and sort of makes you wonder why did they bother
sending this... Why didn 't they just send it as an ordinary email and just
sent out to blanket everybody?”

Interviewee 23 — Academic

“..I guess I have a problem with use of language in the emails from
[EASD]...they sort of annoy me to some extent and it seems to be very
much a one-way communication channel”

Interviewee 56 — Academic

A department administrator voiced their frustrations at the use of language and
demonstrated it through physical policy documents and invited me to read one of
their emails. They explain:

“Look! ...Authoritarian language used again! ‘If you don’t hand me this
information in time and in order, there will be trouble!” Awful attitude.
Speak to us like children. Appalling relations. ‘Do it now. If you don’t do
it properly, it’ll be thrown back at you!’ The tone of the message is hard
hitting. Pushing the problem back onto us. I just ignored them, learnt not
to take it personally at this stage... They have a huge attitude problem.”
Interviewee 59 — Department Administrator
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An EASD actor acknowledges that the uses of language is ‘formal’, but suggests
that language does not play a significant role in the process since it does not improve
academics co-operation efforts:

“The language would be formal when the message goes out and it will
always come from me but | think really, that this is only a prompt. | really
don’t think it matters who sends it out. I do remember at one stage, we had
only something like one quarter of the grading sheets in. It doesn’t matter
who the communication comes from because it is not going to make the
lecturers grade any faster.”

Interviewee 2 — EASD

These interview extracts highlight the importance of language to stabilise a service
network and how it influences actors’ attitudes towards service providers.
Consequently, it becomes evident that authoritarian language lends itself to the
formation of a defensive service system, often controlled by regulation and tensions

between actors.

5.5.17 Initial Reaction to the Online Grading System
The findings indicate that although there were many issues raised in the

transformation of the actor-network, actors were relatively pleased with the
reconfigured actor-network. Some of the advantages discussed by interviewees
include for example:

“I think that this is really going to solve a lot of problems. The paper-
based system had far too much chance for error, it was messy. Having to
sign pieces of paper — the Head of Department must have been going nuts.
So I think this new system is an improvement. It will reduce the number of
steps in the process. It will reinforce where the responsibility is and where
it always has been really. It seems simple enough to use and if we are not
all on our computers by midnight by whatever date it will be ok.”
Interviewee 16 — Academic

The interviewees were asked to discuss some of the main advantages and

disadvantages they would associate with the digitisation of a service network. These

are summarised in Table 5.7.
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Advantages Disadvantages
1. Greater efficiency 1. Lack of information and access from
2. Improved data quality system
3. Academics taking greater 2. Losing control with lack of ability to do
responsibility for inputting data checks
4. Reduced overtime 3. Loss of control from the physical
5. Reduction in time document and having information available
6. Reduction in cost 4. Increased workload on IT support
7. Environmentally friendly department
8. Modern service method 5. Lost opportunity
9. Changing of roles and workloads 6. Not being fully integrated into existing
10. Reduction in errors university systems.
11. More secure 7. Changing of roles and workloads
12. Less paper 8. Intrusion on personal life (off-campus
13. Less printing accessibility)
14. Less pressure on administration staff | 9.  Process replication (no improvement)
15. Less photocopying 10. EASD interests/needs are met (not the
16. Online access (for academics) wider network)
17. Flexibility 11. Double entry (from Excel to Online
18. Reduces grading rechecks Grading System)
19. Improves the universities reputation | 12. Creates some resistance within the actor-
and quality standards. network
13. Value of system realised by EASD but not
for academics

Table 5.7 Advantages and Disadvantages of the Electronic Grading System

Overall, there was a positive reaction to the functionality of the online system
although many expresses concern regarding their issues surrounding systems
requirements. In some respects, the findings challenge systems requirements logic or
service requirements logic and their application to service value. For example, the
realisation of the actor-network value was not hampered by EASD’s failure to
materialise academics service requirements. Thus, the translation process played a

key role in enrolling actors to stabilise the service network.

5.6 Conclusion
The case study discussed in this chapter explored an end-to-end critical grading

process and examines the impact of an IS on service dynamics across a University’s
grading service network. In addition to the primary data gathered, data was also
gathered and examined from secondary sources to minimise disturbance within the
various departments and to gain an understanding of the grading process and the
regulations which govern service behaviour. The case study examines some of the
main assemblages and associations within the actor network, while discussing the

bureaucratic nature of the service environment. The chapter also highlights the need
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for change which is centred on the need to improve administration logistics and
explains how ANT can be applied to view the service translation process. The
chapter also discusses the changeover process from a paper-based system to an
electronic grading system with particular emphasis on the EASD’s ability to secure
their interests and successfully complete the translation process. | have also
summarises the main advantages and disadvantages which emerged from the

findings in automating the service.
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Chapter 6

Case Study Reflection and Interpretations

6.1 Introduction
The chapter reflects on the data collected and examines how ANT contributes

towards the research findings in the discipline of Service Science. | also examined
how the findings trace back to the literature while it explains how they contribute
towards a material semiotic rationality of a public service network. This is critical to
the research contribution since ANT is descriptive rather than foundational in
exploratory terms which tell stories about how relations assemble or do not.
Material semiotics allows for more openness, uncertainty, revisability and diversity
of the findings (Law, 2007) which attempts to further shape service network
theoretical developments. Thus, this chapter provides an overview of how ANT
uncovered specific themes while the following chapter (Chapter 7) encapsulates
these themes with the theory to explain the socio-technical nature of public service

innovation.

6.2 Reflection on Findings
The findings may be described as inscriptions which record EASD’s ability to meet

specific interests. These interests act as mediators for the service ecology to examine
the dynamic nature of service networks and the impact of technology on service-
networks. These may be summarised as follows:

1. Service is an abstract representation of socio-technical interaction to achieve
various interests;

2. Micro and macro service network cliques influence the service innovation
translation process;

3. The ‘invisibility’ of service networks inhibits the realisation of innovation
value;

4. Initiating the need for change is an important factor of the translation process
of a ‘power processor’;

5. The bureaucratic nature of power is altered but not dissolved through public
service innovation;

6. The concept of irreversibility may be challenged by the evolution of service
innovation;
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10.

11.

12.

13.

14.

15.

16.

Technology is embraced with a sense of suspicion but actors presume it will
improve service efficiency and performance (i.e. a perceived relationship
between technology and progress);

Public service innovation shifts responsibility and accountability depending
on the initiator of change and their alignment of interests;

The bureaucratic nature of public service introduces the notion of ‘missed
opportunity’ in meeting service requirements;

Public service requirements are prioritised by senior management and the
availability of budgetary resources;

Outsourcing technological service capabilities and accountability is viewed
as offloading accountability or ‘blame’ for service failures in public service;
Service control invites managers to maintain service replication instead of
improvement though technological innovations within public service;

There are significant tensions between local and global management service
interests which threatens the up-rise of technological resistance;

Service regulation plays a significant role in shaping a service and
dampening possible risks;

Public service value is ‘co-enacted’ rather than ‘co-created’ since there is an
obligation to comply with service policy;

The use of authoritarian language provokes a sense of tensions between
service management and service users.

The value of public service network innovation is realised through the availability of

opportunity and the level of resistance to innovation. To realise service value, one

must take into account public interests and protect various interests through service

regulation. The strength of the service value may be determined by the strength of

its “irreversibility’. Thus, the findings presented in this research highlight a number

of key lessons learnt about public service networks and technological innovation.

6.3

Case Study Interpretations: Lessons Learnt

This section explores the main findings and their implications of the existing

literature.

6.3.1

Need for an Alternative View of Service Networks

After an initial extensive literature review to examine various methods of

understanding and visualising the socio-technical nature of service networks, I

identified a significant gap in the ability to explore and visualise service network

infrastructures. This was particularly true while exploring the value of IT-enabled

innovation across public service networks. This was a significant finding which
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launched the research in the quest to develop a method to examine the socio-
technical nature of technological innovations in public service networks.
Additionally, this research introduces a novel approach to visualise service relational
infrastructure and the impact of technology on the service structure. As identified in
the literature review, much of the focus is directed to ‘modelling practices’ such as
BPMN, rather than examining methods to capture the underlying relational
structures which support dynamic service network environments. The findings
demonstrate how a service comprises of a relational infrastructure which supports
the exchange of resources and/or competencies through network interaction or
assemblages.

There is an apparent presumption that technological innovations support service
operations with little regard as to how technology impacts on relational structures
and service network formation. What is interesting from this research perspective is
that while the literature indicates that ‘requirements’ plays a significant role in
technological implementation. This is achieved by enrolling people within
irreversible service networks, which are inscribed by regulation and challenges some
of the underlying logic of service requirements. The hierarchy of interest addressed
(top-down) supports that there is a strong relationship between service interest and

service control at both a micro and macro management level.

It is also interesting to note that there is a strong sense of ‘evolutionary’
developments implied in technological innovations of a service network. Innovation
is not considered a ‘once off” implementation, but rather an incremental process of
‘streamlining’ a service network while addressing service requirements. Service
evolution is strongly linked to service innovation which influences the structure of
the service network and the dematerialisation of service actants. Service innovation
also impacts on the distribution of service responsibility and accountability which is
a ‘transferable concept” with workflow, although a traceable one when issues arise.
This is considered to be one of the main motivations for outsourcing service
innovations, in the hope to remove ‘blame’ for technological inadequacies
internally. In addition, increasing the level of innovation must imply increasing the
levels of system integration to support technical and cultural expectations. What has
come to light is that internal cultural experiences influence the attitudes of people

towards the concept of ‘innovation’ and considering innovation is a slow and
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incremental process, technological developments are implemented to address
departmental/self-interests. This has a negative impact on the ability to improve
greater system integration as many departments have conflicting objectives.
Separate service systems increase the complexity of heterogeneous operations which
often cloud manager’s ability to truly identify how a service network interacts.
Managers often rely on experience, tradition, regulations, and friendship to gain an
understanding of service performance. It is also apparent that there is a lack of
adequate reporting mechanisms to understand public service operations. Thus,
service actants are dependent upon one another to stabilise the service network
through self-interest and trust.

6.3.2 Public Services: From Co-Create to Co-Enact
The case study revealed much insight on the translation process which was

motivated by the need to control service interactions and behaviour to meet specific
interests. The concept of inscription came in many forms, for example, job
descriptions, grading sheets, software, and policy and regulation. Thus, it became
evident that the notion of ‘creation” was not as obvious within the public sector, but
rather, behaviour in a forced action which suggests that actions were ‘enacted’ to
comply with service regulations. The literature suggests that services are co-created
which implies a sense of voluntary enrolment in a service network. This is more
applicable within the private sector since there is a reward to ‘co-create’. However,
within the public sector, services are stabilised through actions governed by
regulations. This suggests that enrolment is not voluntary per se, but rather, actions

are mandatory to comply with service governance to stabilise service networks.

The inscription of an online grading system was mobilised to an external actor-
network (i.e. outsourced). In doing so, it also served specific self-interests and acted
as a representative to understand the University service logic. This led to the
formation of some tensions within the University actor-network and was viewed as a
sense of betrayal of the problematisation phase which highlighted key requirements
and concerns through a pilot test. Betrayal in this context refers to a situation where
actors do not abide by the agreements arising from the enrolment of their
representatives (Callon, 1986; Sarker et al. 2006). This sense of betrayal was

protected through updating inscriptions of service regulations. In addition, additional
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senior actors were enrolled to support the fast implementation of the IS which was
mobilised through email inscriptions highlighting the need to reassemble a
technological-enabled actor-network. The introduction of the IS was not a single
cohesive movement, i.e. it did not have a simple start nor a simple finish. The
requirement for inscripting the need for change and discussion of the
problematisation dates back for 30 years which was reported by several actors, yet it
was not considered important to entertain this notion. The motivation for change
highlights other ‘interests’. Thus, the evolution of a service network stems from the
evolution of interests which generates the need for innovation associations and
assemblages. For example, when one considers the core ideals of Service Science, it
is not necessarily a historical process but rather an evolving process that shaped the
emergence and translation of service values, norms, culture which (re)framed an IS
reputation through a hybrid of socio-technical evolutionary developments. Thus,
service is an evolving entity. For example, although ANT provided the research lens
to examine service networks, the notion of service evolution challenges the concept
of actor-network irreversibility. Therefore, | would argue that to have a state of
irreversibility, one must conclude that a service network is viewed as a fixed state,
I.e. a static service. However a service is an entity which reacts and is influenced by
the relational structure which stabilises and alters its defining structure, behaviour,
and composition. As this research demonstrates, in order for a service network to
function and stabilise, it must remain dynamic through continuous interaction (i.e.
associations and assemblages”) albeit cyclical processes. This suggests that service
actions are complex and evolve through the influence of service eco-system factors
and demands. In this regard, the research delves into to what has ‘shaped’ the
collective concept of the ‘service” actor-network and the ‘acceptable’ actions which
deliver the modern service. Thus, a service reacts to many uncertainties which allow
action or regulations to be reversed and supports the evolution of policy formation to
reduce service uncertainties. This enabled me to explore specific actions and
examine what was involved in service provision. The findings also explore how
service norms are shaped to support the academic service network considering the

challenges they continue to face.

What is of considerable interest throughout the findings lies within the translation

process. The translation process reconfigures an actor-network and influences how
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the service ‘architects’ enrols all participants. Technological innovation in this
context altered a service network and highlighted some concerns regarding
‘backward innovation’ — depending upon whose interests were best served. The
reach or accessibility of virtual methods to port service information may be
embraced as an innovative asset, or rejected as an intrusive extension of working
practices outside of the working day. For example, email implies that actors are
accessible anywhere, at any-time through PC, laptop, or increasingly through mobile
phones. Understanding this view, allows me to see services from a new perspective
as the notion of service has no clear boundaries. While developing theoretical
insights on service networks, | also examined concepts such as bureaucracy, politics,
power, influence, and methods of control which is formed into a theoretical view of

the bureaucracy of IT-enabled service networks.

Insights on human experiences provided true ‘explanations’ on what constitutes as a
service and the delivery of a service. Service behaviour may be viewed as the socio-
technical interaction of actants within a service environment often dictated by
decision-makers who act as actor-network representatives. In this sense, it is the
actual interaction (social, technical, or socio-technical) which generated the network
linkage that I refer to as ‘service’. Therefore, it is more natural to view a service as
being connected to the social and technical world, rather than separate autonomous
entity which the traditional view of services once adopted. The research argues that
the 21% century public service network supports self-interests, self-referencing, self-
aware, self-validating, socially embedded model of service autonomy, whose
interactions or associations recognises not only service strengths and opportunities,
but also its limitations, weaknesses, and even threats. This is later discussed through
the theoretical development which extends Service Science (see Chapter 7). The
theory supports the notion that public service networks are protected by the
inscription of self-made service policy and regulation by which quality acts as the
‘trust’ obligatory passage point which actors must comply with. The findings
suggest that one must pay particular attention towards the ‘collective’ ability to
shape a service network. It is through the reflection of the findings, that | can
understand how actors generate certain behaviour to facilitate service requirements
or how behaviour becomes controlled. To elaborate, actors must therefore have

direct relations with their actions rather than be captive of them, which suggest
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relationships have both a direct and in-direct impact on service environments
(Brynjolfsson, 1993). In this regard, there is an obvious need for greater process
ownership, rather than offloading process which fosters a defensive service
environment (Normann, 2001). Considering the nature of IT-enabled service
structures, accountability or responsibility appears to have become ‘liquidised’ and
in some cases ‘unbundled’ within a virtual environment. It is worth noting that the
literature suggests that the bureaucratic model is the best approach to get work
complete since “it deals with size, complexity, and the need for accountability”
(Thompson and Alvesson, 2005; p. 91). Within the bureaucratic nature of the
academic service network, technology introduces the notion of virtual bureaucracy

(summarised in Table 6.1).

Main theme

1
and IT-enabled innovation

Shift from co-create to co-enact

Need to visualise service relational structures

Unpredictable nature of public service innovation

The role of ‘language’ in service network evolution

o O B~ W DN

Need to explain the material-semiotic relationality of service
networks

7 | Refocus attention on the need to examine service foundations

Table 6.1 Summary of the Emergence of Virtual Bureaucracy

Some of the initial findings steered the research theoretical developments towards
the emergence of virtual bureaucracy and later redefined to address the socio-
technical nature of public service networks. While software plays an increasingly
critical supportive role on service provisions, the concept of service co-creation or
co-production appears to be less evident in the implementation of IS in the public
service network. For example, co-creation appears to become evident after the IS
implementation phase and only adopts a role which participates act through
predefined actions, i.e. less evident in decision-making tasks and policy formation.
This creates tensions in various interest groups, arguably reflecting a failure by
senior actors to balance the imperatives of Service Science with the ideals of service
management and computing. Tensions also arise from the emphatic capacity of the
groups most affected by the service network change. Service management evolves
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through their transition from obligatory passage points through enrolled agreement
of IS short-to-medium term strategy and departmental interests. However, the links
or associations which lead into interpersonal, departmental decisions on a micro and
macro scale are considerably complex. To protect these decisions, management
consume quiet a lot of time shaping regulations through the inscription process and
entering discussions to complete the translation process while consequently shaping

‘acceptable’ service behaviour.

Much focus nowadays is placed upon innovation and how this alludes to ‘progress’.
| would argue that fostering collaborative service capacity is just as important. This
would support the achievement of an efficient service environment with an
individualistic sense of participation, worth, ownership, whose requirements must be
discussed, debated, and decided upon. This would also remove the unhealthy sense
of service disparagement through the inscription of software and authoritarian
language. Adding software to the socio-technical layers of public service networks
increases the complexity of service while removing social factors in the strive
towards the more ‘modern’ technical factors. However, actors should be mindful as
to “what is progress” (Postman, 1992). This raises substantial ethical and

managerial questions which an actor-network must be more willing to examine and
debate before entering the process of translation. The idea that progress should be
theoretically designed to increase human happiness (or self-interests) but appears to
be turned into the assumption that pursuing progress is the same as improving
service welfare. This research demonstrates how this is not the case and examines
the implications of this and the so-called ‘general good’. This supports the concept
of bureaucracy and its tendency to put the rationality of rules above the rationality of
ends, therefore restricting behaviour and remaining open to self-promoting
opportunities. Adopting such a view only adds to the increasingly fragmented efforts
of public service networks making it extremely difficult to integrate a united service
network infrastructure. In addition, this introduces the concept of ‘missed
opportunity’ in public service innovation to what may be described as “closed
innovation”. I refer to closed innovation as a process of protecting and promoting

ones interests within a service network such as a bureaucratic service environment.
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While this section examines the shift in concept from co-create to co-enact, the
following section offers a discussion on the need to model service interaction which

supports and stabilises the actor-network.

6.3.3 SNA: Visualising an Actor-Network
The research findings demonstrate the application of SNA which introduces an

unconventional method to model and visualise the relational structure which
stabilised the actor-network. The sociogram demonstrated an abstract representation
of the service assemblages and associations through service interactions. This is
considered a significant contribution towards the theoretical developments of
Service Science since it offers a unique method to model an otherwise considered
invisible actor-network. | have argued through the use of ANT that a service is an
entity which is supported through actors’ interaction. | have explained that, from this
research perspective, what is of significant importance in a service eco-system is the
actual relationship or linkage which connects a service system since they stabilise
the service environment. The research also demonstrates how a service may be
modelled to examine the impact of innovation on service network relational
structures. This moves away from a traditional presumption that technology
improved service relational structures, and moves towards a more systematic
approach to ‘explain’ the improvements. I have described this as the first approach
towards establishing service network analytics of public service innovation. This is a
novel approach to model service interaction and visualise the service infrastructure
which sustains service practice and policy. This approach presents a blueprint of
service operations which examines the exchange of resources and competencies
through the service infrastructure. Ultimately, this provides a platform to develop an
audit framework with associated metrics which has a significant theoretical
contribution for Service Science performance analytics. This is necessary and the
notion of service evolution was described as being an unpredictable process, often

relying on the success of the translation process.

6.3.4 Unpredictable Service Evolution Process
Although service system implementation is adopted to address self-interests, it is

extremely difficult to predict with any degree of certainty as to the level of success
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of public service technologies. The implementation appears to be an ‘organic’
process, although a strategised process which is faced with several challenges. Some
of these challenges include departmental interests, user requirements,
implementation process, resistance, user’s egos, and regulatory logic. Service
innovation is not a ‘one size fits all " process but rather is an incremental translation
process amongst the various stakeholders. The central concepts of service evolution
are the realisation of value and value constellations. The realisation of service value
may be best described by referring to Chesbrough's (2011) description of ‘service
value webs’. Service value webs suggest there is no simple linear process of material
inputs being transformed to support KPIs. Rather, the realisation of service value
comprises of an iterative process that involves all actors in the whole experience.
However, within a public sector environment there is a clear tension between value
and resource availability, which suggests the optimum value, is compromised
through the prioritisation of public service resources. According to Vargo et al.
(2009), value depends on the capabilities of a system which has to survive and
accomplish other goals in its environment. It must take advantage of the service
from another system by incorporating improved capabilities. Therefore, value can be
defined as system improvement in an environment, otherwise known as value

constellation.

Value constellation focuses on the value-creating system, through the
reconfiguration of relationships and roles, the mobilisation of value in new forms,
while improving the fit between competencies and customer (Normann and
Ramirez, 1993). Therefore, as these findings demonstrate, it is important to model
value constellations of complex service systems since service interactions offer
insights on resource and competency exchanges. While adopting the ANT lens, it
allowed me to explore how service negotiations influenced certain adjustments and
redeployment of the service system which offers some insight on service change
management. Change within a system is brought about by a strategic approach to
public service value constellation. Change also drew my attention towards service
control and how control is dictated by two concepts: efficiency and workload. Being
in control of service efficiency and workload allocation was a delicate process and
required the support of senior academic actors, correct communication mediums,

and protected procedures with particular emphasis on the use of language to
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communicate service instructions. In this sense, language provided a representative
role of the service provider and therefore played a significant part in service
instruction. Instructions shaped communication and the relational patterns which
directly and indirectly influenced how actors embraced the new service system. For
example, the findings indicate that the use of authoritarian language encouraged the
likelihood of people to reject or remain uncooperative within the system.

6.3.5 The Role of ‘Language’ within a Service Network
Language acts as an inscription and mediator to transmit information across a

service network. Actors seek effective communication from language mediation
which informs or instructs action within a service network to stabilise an actor-
network. Therefore language plays a critical role during the translation process. The
interests within the service network and of the individual actors across the actor
network are aligned by the routine and habitual acts through the use of language.
Actors within public service networks have no ‘real’ incentive to move away far
from the habit in the direction of linguistic disorder through instructional language.
Thus, the concentrated collective development and modification of language to
facilitate shared activities and further shared interests, is ubiquitous or cyclical. In
fact, it was an academic calendar of predefined events which initiated the
distribution of instructive language. However, as | have discovered, the authoritarian
use of language stirs emotions of guilt, anger, and anxiety as well as frustration due
to the condescending tone of mediators (for example, emails or telephone calls),

often offending actors and “bruising egos”.

The actor network is also stabilised through language. This is framed by policies and
regulations with reference to ‘acceptable norms’. The routine use of language may
also be viewed as the routine use of knowledge. In addition, the use of language
offered me a mediator to trace knowledge generation within a service network
community. In this case, the possession of language and the possession of
knowledge are indistinguishable, for example, there can be no effective
communication channels without shared language. Although there are various
experiences from actors within a service network, only one of them is typically
sustained in its practical activity and transmitted to actors as authoritative. Language

can be therefore regarded as the most fundamental social institution underlying all
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other social institutions which support the socio-technical assemblage and
associations of actor-networks. The rule-conception of language makes meanings of
linguistic items depend on (conventional) constitutive rules, which people satisfy by
their linguistic practices. Thus, language supports some degree of socio-technical
‘“functionality’ for the service network. The findings also indicate how technological
innovations impact the effect of language. Since service technology removed the
necessity to communicate face-to-face, it silences the need to instruct although it
adopts an alternative approach though a Web-based interface. This suggests that
although a service network becomes more “connected” through the affordance of
technology, it also removes the personalised approach to sharing knowledge and the
exchange of language. Perhaps | could go as far to say that the more connected a
service network becomes through technology, the more disconnected it becomes as a

social institution.

6.3.6 Material-Semiotic Relationality of Service Networks
This research demonstrates the interwoven socio-technical nature of service

networks and examines how actors maintain service control through the mobilisation
of regulatory powers. However, although technology is considered an essential part
of the modern service environment, it appears that it is also misunderstood regarding
its infrastructural ability to co-enact a service. Moreover, a service network is
stabilised through many complex socio-technical actors, for example, staff, PCs,
regulations, departments, outsourced organisation, culture, attitudes, egos,
spreadsheets, and paper (etc.). All of these factors stabilise and shape the web of
public service and indeed are shaped by each individual component through various
interests which influence their formation. The overall result was a structure of
asymmetry. Asymmetry is achieved through the complex nature of various socio-
technical factors which shape the service network. For example, following Latour’s
discussion in the importance of ‘immutable mobiles’ (the important role of ships in
the Portuguese’s ability to conquer geographic networks), the circulation of emails
in this case study, were used to highlight regulatory inscriptions, which ultimately
shapes the service network. Regulation is crucial to the success of the system. Thus,
there is semiotic relationality since there are many factors which shape and define

one another and its heterogeneity since there nature of individual actors varies
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greatly. The materiality which links the semiotic relationality with heterogeneity
plays a vital role to stabilise the actor-network through vital social and technical
entities.

The strength of various socio-technical entities draws my attention to the concept of
‘power’. Power impacts or influences network reconfiguration and the creation of
immutable mobiles and how networks extend themselves and translate actions
through various inscriptions and mediators. The possession of power is not acquired
through actors’ approval, but rather it is typically attached to specific roles within a
service network. The network of senior actors initiated and managed the
implementation of the 1T-enabled service technology which served individual
interests. Thus, there is a clear relationship between power and the realisation of
individual interests. Connecting both of these two factors is achieved through

innovation (see Figure 6.1).

” Innovation

1l

Value Realisation

Figure 6.1 Relationship between Power and Interests

There is a clear relationship between power, innovation, interests, and value
realisation of innovation. Thus, the realisation of value is often determined by the
power possessor within a service network which suggests the need to re-examine

service foundations to explore opportunities in the creation of value.

6.3.7 Re-examining Service Foundations
Examining service from a relationality viewpoint allowed me to trace and document

relationships of the expected and unexpected emergence of actors across the service
eco-system. It sheds light on various practices surrounding public service innovation

while allowing me to remove traditional service ontologies. Therefore, ANT
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provided a unique toolkit to examine the mergence of bureaucracy with service
network theoretical developments which examines the implementation process of
technology in a public service network which is a significant contribution to Service
Science (further discussed in Chapter 7). This highlights the nature of power within
public service networks which results in the chorography success in the translation
process. While exploring relationality, there appears to be interesting
complementary dualisms between many service factors regardless of scale,

including (see Table 6.2):

Service Network Dualisms
Human Non-human
Social Technical
Meaning Materiality
Micro Macro
Nature Culture
Traditional Radical
Innovation Control
Relationship | Stabilisation
Power Interests
Regulation Bureaucracy
Requirements | Resources
Agency Structure
Context Content
Materiality Sociality
Hard fact Soft fact

Table 6.2 Complementary Dualisms of Rationality in Service Networks

Although the main benefit of ANT is the ability to remove priori and the distinction
between human and non-human entities, it becomes clearer that the human element
is entangled in the technical environment of a service web of social relations. Thus,
the semiotic logic of ANT enjoys the removal of ‘social categories’ to explain

empirical data.

The research explains that although my theoretical contribution may be applied to
generalise public service domains, there is no practical ‘one size fits all” framework
which can be applied to service networks. This is largely due to the social, natural,
and the technical components which grow and shrink organically through a complex

web of metrics. Service metrics are unique to individual service offering, events,
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practices, cultures across service eco-systems. However, actor-network theorists are
not bound or reliant on case-by-case explanations of service networks. One can
explain it as the performative influence of the various components which influence
and alters the state of a service network. Thus, | can explain the service network
architecture and how stability is achieved through durability. As demonstrated in the
case study, one must explain the social without examining the relational materiality.
| also provided an unconventional approach to visualise the relational infrastructure
of a service network through SNA. The foundations of the service network analytics
lies within the interests to initiate a connection between nodes and the motivation to
explain “how” actors stabilise service operations. These are summarised in Table

6.3.

Service network foundations Explanation

Interaction durability The adoption of SNA demonstrated that service
networks are the product of social arrangements for
a physical entity which is stabilised through
interactions (assemblages and associations) and
socio-technical reconfiguration patterns.

Design durability Exploring service innovation through various service
strategies identified how the success of service
change relies on the translation process and the
realisation of the value in particular interests.

Service stability The infusion of various service logics is shaped and
stabilised through service regulation to realise the
demands of predefined deadlines although it may
prevent the possibility of exploring other innovative
possibilities.

Table 6.3 Public Service Network Foundations

It is worth noting that actors within the network were not truly aware of the politics
which determine certain agendas to realise their interests which accumulated as a
series of translation and sub-processes to benefit from service innovations.
Therefore, the presumption that services are comprised of win-win, win-lose etc.,
(Spohrer et al. 2007) is not applicable within the public service. Value is enacted
rather than created within the public service environment (discussed in Chapter 7) in
the creation of a heterogeneous, material-semiotic reality (see Figure 6.2). Value is
predefined based on past experience, i.e., value is considered to be an improvement

in service operations and provisions. Therefore, value within a public service is
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predefined based on expectations and cannot be influenced through co-creation since
it lacks the freedom to respond to innovative opportunities.

Norms and

Regulation

\
A
\

[
—

4 A

Interests :;:: Translation :: Interests ‘

Figure 6.2 Co-enact service formations

Figure 6.2 illustrates an alternative view to the presumptuous service ‘co-creation’
appproach which is documented throughout Service Science literature. Within a
public service network, the importance of the translation process is to align interests
and co-enact service formations governed by service regulations and service norms.
A research approach often used to investigate IS innovation is to focus on the
technical aspects of change, and to treat ‘the social’ as the context in which its
development and adoption take place (Tatnall and Gilding, 1999). Approaches of
this type assume that outcomes of technological change are attributable to the
‘technological’ rather than the ‘social’ (Grint and Woolgar, 1988). At the other
extreme, social determinism holds that relatively stable social categories can be used
to explain technological change (Law and Callon, 1988) and concentrates on the
investigation of social interactions, relegating the technology context to something
that can be bundled up and forgotten. | will explore these developments further in
Chapter 7.

6.4 Conclusion
This chapter reflects on the findings of the case study with a view to explain how

ANT presents an alternative view to service networks and service formation. The

chapter examines how the findings challenge some of the existing literature and
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highlights the need to shift service theory towards a material semiotic rationality of

public service networks. These findings presented in this chapter may be

summarised as follows:

Summarises the main findings of the thesis which identifies 20 central
factors which supports the socio-technical nature of public service networks.

Delivers an alternative view (i.e. socio-technical) of public service networks
and examines the impact of innovation on the nature of a service system.

Discusses the need to bring public sector service into the discipline of
Service Science which addresses a significant research gap.

Highlights the difference in service co-creation (private sector and ‘for
profit’) and co-enactment (public sector and ‘obligatory actions”).

Discusses the applications of SNA to visualise an actor-network and
identifies how IT-enabled innovation impacts the service relational structures
(i.e., demonstrated through SNA measures).

Explains the unpredictability of IT innovation within a public service and its
evolutionary impact on service behaviour.

Highlights the significant role of language in the stabilisation of a public
service network.

Identifies the material-semiotic relationality of a public service network
through its interwoven socio-technical nature.

Examines the need to redefine the foundations of our conceptualisation of
the modern IT-enabled public service.

Although this chapter has identified these key factors which emerged from the case

study, I have placed these developments into a theoretical framework which is

discussed in the next chapter.
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Chapter 7

A Socio-technical View of Public Service Science

“ANT should be used “more like the name of a pencil or a brush than the
name of the name of an object to be drawn or painted....”
Latour, (2004)

7.1 Introduction
This chapter discusses the main contribution of this research — the development of a

theory to explain the socio-dynamic nature of Public Service Science. The aim of
this theory is to build on the notion of bureaucracy which is traditional focused on
the politics of office environments. My theoretical contribution extends this notion
to include the politics of serving interests through technological innovation within
public service networks. | will present a new theory on merging bureaucracy with
service network theoretical developments based on my findings from the case study.
It ‘explains’ (Gregor, 2006) the implementation process of technology in a public
service network which is a significant contribution to Service Science (discussed in
section 4.2.1). In essence, this theory explains how public service technological
innovations commands control over public sector behaviour and therefore acts as an
agent of bureaucracy which alters the relational dynamics of power, risk,
responsibility, and accountability. While the theoretical developments presented in
this research provide significant contributions in Service Science literature, this
research also presents practical implications. The theory focuses on how service

innovation is exploited to align specific interests through the process of translation.

This chapter builds on service evolution and reformation while referencing Service
Science literature and shifts the focus from being predominately on private sector
services to public service networks. This chapter will also draw on literature as
support for validity of my interpretation of data which forms a scaffold for this
theoretical contribution. The layout of this chapter is as follows: after section 7.1
offers some discussion on introducing the theory of a socio-technical view if public
sector science, section 7.2 examines the structural components to extend the

conceptual model. Section 7.3 presents a number of themes which emerged from the
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findings and supports the development of the theory (outlined in Table 7.1). Section

7.4 examines the implications of the theoretical developments, while section 7.5

discusses the validity and reliability of these research findings.

Theme

Theory Components

Performativity and patterns of public
service networks

Service, performance, dynamics, co-enact,
value, visual.

The bureaucratic nature of public
service networks

Bureaucracy, enable, inhibit, value
realisation, language, control, regulation.

Public service network inscriptions

Service, network, interaction, innovation,
power, regulation.

Public service network: abstract
representation of knowledge

Resource exchange, competence exchange,
workflow, interests, service value,
relational structure.

Self-reference and self-validation of a
public service network

Power, interests, value realisation, value
constellation, protection.

The role of policy and regulation
within public service networks

Translation, power, relations, regulation,
competencies, resources, language,
inscription.

The ideology of service machines and
innovation

Innovation, technology, Web-based,
progress, intrusion, modern, expectance,
accessibility, resistance, improvement,
trends.

The art of interessement in public
service network innovation

Policy, outsource, representative, top-down
initiation, interest, obligation, bottom-up
requirements.

The fluctuating public service demand:
source of innovation?

Unpredictability, efficiency, on-demand
pressure, cyclical processes, experience,
external influences, external pressures,
offload.

The invisibility of a public service
network

Visualisation, explanation, performativity,
managing service relational structures,
impact of innovation, SNA.

Re-evaluating public service network
criteria

Service Science, public vs. private,
obligation vs. profit, co-create vs. co-enact.

The nature of public service network
power dynamics

Behaviour, structure, service analytics,
performativity, power, influence, interests,
service positions.

The culture of public service network
dynamics

Bureaucracy, micro and macro
environment, socio-technical nature,
intertwined dynamics, expectation, culture,
norms.

IT-enabled service network: everything
changes; and everything stays the same

Service replication, self-interests, IT-
enabled innovation, requirements,
reputation, culture, expectations, lost
opportunity.

Public service ownership,
responsibility, and accountability

Quality, performance, risk vs.
responsibility, culture, “them and us”,
offload, IT innovation, process attachment,
blame, service tensions, control, co-
operation, service logic, attitudes.

Public service network governance,

Reputation, relational structure, service
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agency, and identity evolution, process flow, co-operation,
behaviour, value, regulations.

Public service norms as explanations Expectations, perception of innovation,
service behaviour, socio-technical
influence of service structure, trust, power.
Public service actors and system Tensions, expectations, frustrations,
requirements culture, reputation, prioritisation, IT
competencies and capabilities, outsourcing,
service management, service regulations.
Public service evolution is a translation | Interests, translation, alignment,

process technology, innovation vs. backward
innovation, senior management support,
technological acceptance, culture, value

realisation.
Public service network vs. private Profit, reward, Service Science, rules,
sector network formations regulations, obligation, lack of reward,
Public Service Science, socio-technical
dynamics.
The importance of relational structure | Service structures, service stabilisation,
in service relational structure, service network

analytics, service metrics.
Table 7.1 Central Research Themes

Table 7.1 summarises the main constructs which act as a scaffold to support the
development of Public Service Science theory. These are further explained in the

subsequent sections throughout this chapter.

7.2  Structural Components of Theory
Developing a theory on the socio-technical nature of public services allows me to

represent the research findings though an explanatory inscription. There are a
number of structural components which supports my ability to provide an
explanation of public service networks. This follows Gregor’s (2006) list of
structural components to support theoretical developments. These are summarised in
Table 7.2.

The remainder of this chapter discusses how some components are compulsory to
explain public service networks. Developing this theory reflects and represents the
complex socio-technical world and the experiences shared by the research
‘informants’. To begin with, I revisit the conceptual model (section 4.3.3) to extend

my understanding of service socio-technical factors (see Figure 7.1).
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Theory Components

Definition

Means of representation

The theory must be represented physically in some
way: in words, mathematically terms, symbolic
logic, diagrams, table or graphically. Additional
aids for representation could include pictures,
models or prototype systems.

Constructs

These refer to the phenomena of interests in the
theory. All the primary constructs in the theory
should be well defined. Many different kinds of
constructs are possible: for example, observational
(real) terms, theoretical (nominal) terms and
collective terms.

Statements of relationships

These show relationships among the constructs.
Again, these may be of many types: associative,
compositional, uni-directional, bi-directional,
conditional, or casual. The nature of the
relationship specified depends on the purpose of
the theory. Very simple relationships can be
specified: for example, “x is a member of class A”.

Scope

The scope is specified by the degree of generality
of the statements of relationships (signified by
modal qualifiers such as “some”, “many”, “all”,
“never”) and statements of boundaries showing the

limits of generalisations.

Theory component (components
contingent on theory purpose)

Definition

Casual explanations

The theory gives statements of relationships
among phenomena that show casual reasoning (not
covering law or probabilistic reasoning alone).

Testable propositions (hypotheses)

Statements of relationships between constructs are
stated in such a form that they can be tested
empirically.

Prescriptive statements

Statements in the theory specify how people can
accomplish something in practice, e.g., construct
an artifact or develop a strategy.

Table 7.2 Structural Components of Theory (Gregor, 2006; p. 14)

Figure 7.1 illustrates my revised understanding of a public service network which

led me to developing a model to represent the theoretical formation. It is divided

into six main phases; (i) explore, (ii) describe, (iii) analyse, (iv) record, (v) explain,

and (vi) contribute.
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Figure 7.1 The Public Service Science Conceptual Model

The first phase addresses research question 1.1 (how can | explain the impact of
technological innovation on the relational structures in a public service network?)

as it explores a public service network under the process of translation
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(problematisation, interessement, enrolment, and mobilisation). The second phase
examines the environment which I divide into ‘bureaucracy’ and the ‘service
network’. This allowed me to understand and describe the role of service innovation
in both a micro and macro environment which addressed research question 1.4
(what drives the assemblage of public service network evolution?). The third phase
examines how relational structures co-enact to stabilise a service and how value may
be realised by identifying what enabled and inhibits service value to serve particular
interests. This address research question 1.3 (how is the nature of power impacted by
technology during the reconfiguration of service relational structures?). The fourth
phase of the model is concerned with recording service network analytics through
visualisation (SNA) and description (ANT) which addressed research questions 1.2
and 1.4 (how can | visualise the relational structure change of a public service
network relational structure to compare pre- and post-technological
implementation; what drives the assemblage of public service network evolution).
Explaining how these components interrelate with one another, led to the theoretical
development which addressed the main research question (how does the introduction
of IT impact on service relationships in a public service network?). The final phase
illustrates how this work contributes on both a theoretical and practical level to
Service Science by examining the socio-technical nature of a public service network

and the impact of 1T-enabled innovation on the service structure.

7.3  Socio-technical View of Public Service Network
Public sector institutions continue to significantly invest in ICT as a solution to

many of their service provision challenges, for example, greater efficiency and
quality of services. However, what has come to light is that there is a lack of
research on understanding the contributory value or ‘success’ of technological
innovations. This research introduces a socio-technical view of public service
innovation. The aim of this theory is to extend on the notion of bureaucracy which is
traditional focused on the politics of service environments. Therefore, | offer an
extension of ANT since it provides a diagnostic approach to examine the socio-
technical nature of public service networks. This socio-technical view extends the
traditional view to include the dynamics of service networks, particularly focusing
on IT-enabled public service innovation. It focuses on how service innovation is

exploited to align specific interests through the process of translation which shifts
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the focus from value co-creation to value co-enactment. These theoretical
developments explain how public service technological innovations act as an agent
of bureaucracy which alters the relational dynamics of power, risk, responsibility,
and accountability through translation. It is therefore primarily concerned with
examining the translation of service interests through service technological
innovations. Thus, innovation acts as a mediator which aligns interests and
implements predefined and cyclical action which is governed by regulations to

achieve various fragmented public service objectives.

The theory arose from the notion of merging service and bureaucracy. In the
introduction of this thesis, | define a service as the act of assembling and exchanging
resources and competencies through the collection of actors. Upon further
investigation, I discovered that “-cracy” stems from the Greek literature which
implies ‘fo rule’, or ‘to govern’ and combined, conjures the notion of the governed
public service network through technological mediums. This is apt to explain an IT-
enabled public service network formation and the actions which are governed by
regulation. The findings indicate that the bureaucratic nature of public services calls
for new theoretical developments to explain IT-enabled service environments and
public service actors view of service reality. Reality is created through complex
actions and multiple modes of ordering and multiple realities which are irreducible
to one another. Although there are many arrangements of different versions of
service logics on how they perceive it ‘holds together’, they share many
commonalities. These commonalities provided me with a platform upon which |
could develop theory to explain the realities (Miles and Huberman, 1984; Gregor,
2006). One example of this includes the sense of ‘progress’ or ‘improvement’
through technological innovations, i.e. improve experiences and flexibility of a
process which reshapes the actor-network. However, the clash of various versions of
realities raises interesting questions. Thus, | was faced with a challenge of how to
explain all versions of reality which were gathered through empirical evidence and
provide a single representation of service reality. The findings provide a socio-
technical insight to understand service network patterns and the ontological nature
of bureaucratic interests which influence performativity of material semiotics.
Drawing on Service Science and the notion that a service is the entanglement of

resources and competencies, it appears that resources and capabilities are embedded
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in service networks but enacted through the governance of service regulation.
Regulation, from this research perspective, is described as inscribed innovation since
it is also concerned with optimising service co-operation and effectiveness.
Regulations may be also described as bureaucratic representatives to control actors’
behaviour. Service innovation has two primary viewpoints: embrace its promise and
possibilities, or distrust the intrusive nature of change which co-exists to generate
tensions or resistance between the social, the technical, the political, and the natural
worldviews. Table 7.3 summarises the main theoretical constructs and the various
components of the foundation of the theoretical developments. The formation of an
IT-enabled public service networks falls into three main management themes. These
are macro service management, service operations management, and micro service
management, all of which intertwine and who actions create what | describe as a
‘domino-effect’. The domino-effect captures the mechanics of how Public Service
Science explains the linked sequence of events, where change to one factor will have
a socio-technical effect in influencing another, albeit a positive or negative impact,

i.e. a knock-on effect.

Each theme is sub-divided into three service themes; service influence, service
dynamics, and service infrastructure. Micro management is concerned with the day-
to-day stability of the service network while macro management is focused on
broader issues such as reputation, culture, resource allocation and outsourcing
strategies. Service operations are largely concerned with service management and
managing service innovations and operations. The main factors include meeting
various stakeholders’ interests since there are self-motivations to meet specific
interests as opposed to others (i.e. a hierarchy of interests). There are various self-
interests which influence decision-making tasks at management level which

consequently influences the actor-network evolution and reformation.

Understandably, within a large service network, it is extremely difficult for
individuals to mobilise ideas and change practices on their own. Individuals need to
get around and be heard and to have forums through which they can attempt to
convince others. The power or influence of individuals is often associated with their
roles and dominance within the service relational structure. In most cases,
individuals seeks various means of communication to convince others of differing

interests, for example, in personal discussions, group debates, departmental forums,
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online discussions through email, memos, Academic Council meetings, or

managerial meetings.

Scope

Service Influence

Service Dynamics

Service Infrastructure

Macro View

External Environment

Service Criteria

Global network

Local network

External trends
Government & Policy

Stakeholders
Reputation
Risk
Resources
Power

Service Level Agreements
Value proposition
Competencies exchange
Resource exchange
Value co-enactment
Value outcomes
Value Proposition
Capabilities
Success criteria

Service Network
Structure
Emergence
Dynamism
Autonomy
Bottom-up Evolution
Topology
Power

Service

Senior Management

Operations View

Service strategy/goals

Success
Cost
Reputation
Quality
Responsibility
Accountability

Missed opportunity

Politics
Power
Risk
Interests
Evaluation

Service Tensions
Conflict
Level of co-operation
Personality
Regulations
Responsibility
Accountability
Control
Prompt
Errors
Bureaucracy
Resources
Influence
Visualisation
Enablers vs. inhibitors

Central Service Factors
Assemblages
Associations

Translation
Problematisation

Obligatory Passage Point

Interessement
Enrolment
Inscription

Performativity

Irreversibility

Tracing
Immutable mobile
Speaker/delegate/representative

Micro View

Service Execution

Workload
Quality
Control

Ownership

Regulations
Responsibility
Accountability
Data integrity

Politics
Power
Authority
Language
Attitude
Communication
Interests
Security

Service Relations
Transactional Content
Nature of links
Structural characteristics
Transaction
Communication
Boundary penetration
Instrumental
Sentiment
Authority/power
Experience
Requirements
Quality
Opportunity
Transparency
Collaboration
Document flow

Service Actors
Personality
Co-operation
Position
Workload
Respect
Opportunity
Service logic
Regulation
Ego
Detachment
Support
Blame
Acceptance
Reputation
Culture
Resistance
Consequence
Interests
Personalisation

Table 7.3 Theoretical Constructs of Public Service Science

There are various instances by which influence is exchanged to generate greater

support for specific interests who gather momentum while other views fall by the

wayside. Many efforts are exercised to examine imaginable actions and to

materialise interests. Documents which support various service regulations and
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procedures substitute human interests to record and translate these interests in
material form (Latour, 1992). Through these documents, it is hoped that they
establish the acceptable and expected service behaviour through a permanent (until
updated) format which distributes information that reaches all actors within the
actor-network. These material entities provide an integral part of the ‘collective’ in
the public service network civic epistemology. An actor-network begins to dissolve
if actors experience resistance within the translation process. Resistance is a
conflicting factor with change and as Latour (2005, p. 33) suggests:

“Every group formation will be accompanied by the digging out of a wide
range of features, mobilized to make the group boundary hold against the
contradictory pressures of all the competing anti-groups that threaten to
dissolve it. ”

This also creates tensions between innovative risks and responsibilities or
accountability. | explored the patterns of social interaction throughout the findings
and explain the emergence of key socio-technical theoretical developments. The
reformation of the network is attributable to several service influences, service
dynamics, and the service infrastructure at various managerial levels outlined in
Table 7.3. These are discussed in light of presenting the foundation of a theory on
the socio-technical nature of public service networks in the remaining sections of

this chapter.

7.3.1 Performativity and Patterns of Public Service Networks
Services rely on interaction in order to function and become stable. Therefore,

service interactions are determined by the relational infrastructure to support service
actions. Service actions leave a relational pattern which can be traced to uncover
socio-technical ‘truths’ on relational structures of service infrastructures and service
dynamics. Thus, each action must have a source, nature, and a particular order,
which | embody in semiotics of materiality through the dynamism of ANT. This is
the basic premise of a service network. Each action must affect or influence another
entity to generate some level of change (ideally positive) to enhance (or destroy) the
value of a service network in almost a ripple-like effect following an inscribed order
of events. Order is usually predefined by service architects but order cannot be
assigned to the socio-technical nature of actors. To achieve some level of order
requires the skill of service choreography. How this is achieved requires empirical
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investigations to understand how ‘things’ are performed. Actor’s performances are
generated by actions which are the basis of a service relationship and provide insight
on the relational infrastructure which gels or aligns service formation and evolution.
Within a public service, interests must be protected by ordering actors to follow a
systematic method of performance at local and global service levels (through a chain
consisting of various levels of power). Latour (2005) uses the term “valorimeter”
which refers to a measurement of a networks ability to meet actor’s requirements
and how it complies with order. Thus, the concepts used within SNA (for example,
see section 4.7.2) are borrowed to describe the nature of the relational effects of
service network properties to transform service behaviour. In addition, I explain
informant’s descriptions of action patterns and order as they experienced it through

the process of translation to enact service.

Most of the time, the majority of participants suggest that they do not detect network
complexities — they view them as one coherent object and do not become concerned
with the embedded factors which are orchestrated to deliver a service. In this
research, consider the multitude of factors which are reliant upon each other to
execute specific processes to deliver a so-called, ‘efficient’ service. Thus, service
efficiency relies on the execution of a process in a predefined and co-operative
manner within specific time intervals. Any challenge to this orchestration,
challenges the service efficiency and consequently tarnishes the service reputation.
Therefore, authority is placed upon the service operations to act as a representative
of service interests through the process of translation. The process of translation
alters service associations and reassembles the actor-network to deliver a service.
Introducing technological innovations is therefore a complex task to negotiate and
realign actors’ interests. The bureaucratic nature of public service environments
suggests that representatives make decisions for actors (human and non-human).
Decisions imply change which ultimately effects the roles of other actors at a macro
level while actors typically voice concerns at a micro level, for example a
department actor-network. This introduces a sense of service network tensions or
service resistance which is generally expected with regard to change. Actors
inherently try to defend existing norms, and remain in control of what they are (i.e.,
their present role) and their requirements, should change come about. This

ultimately impacts on the shape of the service network. Why should we care about

209



the shape of a network? By using ANT we can describe how the effects or
‘outcomes’ of technological innovation were arrived at relationally but not
necessarily resulting in ‘success’. Thus, further exploration of the various black
boxes or quasi-actants being translated in the service network is extremely useful.
Therefore, it could be argued that ANT has a ‘diagnostic value’ to examine the
socio-technical nature of service networks and their patterns to stabilise the service

translation process.

Translation threatens actors’ identities and roles in that it reconfigures service
interactions which readjust the distribution of resources. I initially compared service
shaping to a geographical map and how the terrain shapes the transportation of
people for A to B. A similar logic is applied in the translation process of
transporting, dematerialising, or liquidising service resources and competencies
across a service network. Thus, translation is the central process for reassembling
and stabilising a service network. Within the process of translation, problematisation
plays a critical role in strategising innovative solutions to address problems.
Aligning service interests to address the problem is described as an obligatory
passage point in the service strategy, i.e. an action or event that must be achieved in
order to progress towards a service solution (or interessement). Having aligned
service interests, gaining an understanding of requirements for the heterogeneity
service network, spokespersons emerge being knowledgeable mediators to establish
the interests of the network and black-box requirements. The formation of an actor-
network requires the support of materials which are often described as invisible
materiality. Thus, communication throughout the whole service network is critical to
inform actors of service developments. Representing service interests demonstrates a
shift in power to act on behalf of actors. Knowledge acts as a vital resource to
reshape an actor-network as agents of service interests. Overtime, service interests
are then simplified and standardised through service specifications and regulations,

often leaving little room to negotiate or refute undesirable service changes.

Therefore, the focus ought to be fundamentally concerned with managing the socio-
technical nature of service innovations within the public sector and understanding it
from both the service provider and service client perspective. This implies a shift in
focus from purely a technology-orientated or a service-orientated approach to

service management, to a combination of both. This shift changes the way we
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understand how IT and service interoperate together to define and deliver IT-enabled
services. This is critical as public sector services continue to invest and depend on
IT-enabled service solutions, while service network infrastructure has grown
increasingly complex, coupled with the demands to reduce cost and comply with
new regulations. It is important to identify the defensive nature of a public service
environment which impacts on innovation diffusion across various departments.
Throughout the findings it was evident that there is a significant tension between
service resources and service function. Resource-orientated service management
adopts top-down structures, while a function-orientated service management is more
open to bottom-up service operation patterns. However, the findings also indicate
that service process design should be a collaborative task which ought to include
negotiations during the translation process on:

e Establishing process ownership;

e Defining the scope of the process;

e Agreeing on process design;

e Developing process metrics;

e Designing a technical service infrastructure to support the process and
requirements;

e Deciding on process implementation priority and policy;

e Planning and executing processes implementation and associated
infrastructure.

It is through a collective and collaborative effort that best practice can be established
through Service Science, Management, and Engineering to examine the ‘value’ of

service innovation.

Question Explanation

Where do we want | Outline service objectives and define vision.

to be?

Where are we Determine the change that is required to move towards objectives and
now? vision of the service network.

How do we get Detailed plans should be implemented to bring about service change
there? which leverages service innovation design within the translation

process.

How did it bring Evaluate the impact of the change on service operations through
about change? standard and repeatable service analytics.

Table 7.4 Fundamental Questions of the Translation Process
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Thus, service innovation should address four fundamental questions (see Table 7.4)
to enhance performativity. This approach starts at the interface of the socio-technical
layers and relational infrastructure which stabilises service innovation. Depending
on the assessment methodology used, the plan may be developed through defining
the current and future state of different characteristics and capabilities of a specific
process. Regardless of the criteria for innovation success, it should have some direct
or inferred service value and reflect a continually supportive relationship between IT

and the service units.

7.3.2 The Bureaucratic Nature of Public Service Networks
This section provides a discussion on the bureaucratic nature of public service

networks as a means of theoretical representation. Interestingly, the opportunity
presented by service innovation presents tension with the bureaucracy of public
service networks. The research indicates that actors surrendered innovation to
protect risk although the so-called ‘missed opportunity’ implied a more predictable
and safer implementation of service technology. Service IT-enabled innovations also
protect interests. Darking and Whitley (2007) present empirical research which
examines the various “engagement practices” of a large technological (FLOSS)
project which highlights multiplicity and its impact on the technological
infrastructure (i.e., objects they both change and stay the same). Within this
research, the findings highlight a similar phenomenon as there is a change in the
service system medium, although the service innovation merely replicates the paper-
based system. This introduces what I initially described as ‘virtual bureaucracy’.
Virtual bureaucracy is not concerned with traditional views of bureaucracy per se,
but rather, the application of IT-enabled service innovation to replicate responsibility
for instrumentalism or to offload the hierarchy of accountability. So-called ‘post-
bureaucratic firms’ (i.e. network based and inter-organisational, rather than
hierarchy) actually constitute a more subtle and thoroughgoing expression of this
very same rationality precisely because of the way in which the further extension of
centralised command is concealed by new forms of operational decentralisation.
Thus, Public Service Science describes an alternative view of virtual bureaucracy
which reallocates scare resources across a service network to protect interests of

performativity. The academic service network in this study does not exist in some
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kind of contextual vacuum, rather it is situated within a matrix of departmental
interests, educational demands, and the self-governing entity in which its
effectiveness is fostered through the sustainability of service relationships to
stabilise the network. The findings also indicate that the bureaucratic model comes
under increasing attack from the spread of business-centric ideals and practice,
continued focus on new forms of audit and performance measurement, and cultural
transformations. Many public failures of a single minded strategy drew my attention
to the concept of “value” which suggests that there is also a connection with things
that cannot be priced. For example, Clarke (2005) describes this as a paradox in the
bureaucratic system of value and tangible metrics. | will revisit this while exploring

the implications of these theoretical developments.

7.4 Reflections: Theoretical Implications of Public Service

Network
| have introduced the application of ANT vocabulary to develop the theories on

public service networks which demonstrates how ANT can be applied to produce
results that are both specific and generalisable. The following subsections explain

the diagnostic value of ANT to support the theoretical developments.

7.4.1 Public Service Network Inscriptions
Inscription (Akrich 1992; Akrich and Latour 1992) refers to technical factors which

prescribe a particular pattern of use and may be used to conceptualise service
requirements and service behaviour. Inscription throughout this study is explained as
establishing the stability or social order of the service network through a continuous
cycle of negotiations to align actor’s interests. This process is known as translation
and it supports the establishment of the actor-network (Law, 1992). Therefore,
translation rests on the ability to interpret and realign interests of others. | have
described how this has led to the development of service co-enactment which
establishes service norms. Actor’s interests are generally translated into specific
needs or requirements. The requirements are unified and reduced through one
solution, i.e. a service system, or an innovative application of IT. The service
systems ability is then translated into user-specific tasks and situations, i.e. service

behaviour, by which behaviour is influenced through software inscriptions.
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Therefore, this research identified that public service inscription comes in several
forms, including:
1. Policy and regulation;
Self-interests;

Service system design;

2

3

4. Software coding;
5. Email notification and instruction;
6. Service requirements;

7

Pilot study and workshops.

In the case study, | have learned how the pilot study initiated the translation process,
i.e. a trial run of aligning service interests. Figure 7.2 illustrates the four key steps
required to identify the various inscriptions within the public service network. As a
starting point, the research uncovers the various materials which document the
inscriptions since they provide insight as to how interests are translated. Monteiro
(2000) lists four factors with the concepts of inscription and translation:
1. The identification of explicit anticipations (or scenarios) of use held by the
various actors during design (i.e., standardisation);
2. How these anticipations are translated and inscribed into the standards (i.e.,
the materials of the inscriptions);
3. Who inscribes them;
4. The strength of these inscriptions, that is, the effort it takes to oppose or

work around them.

A public service network is ultimately concerned with group-involving states and
processes that a group has at least partly (conceptually and ontologically)
constructed for itself, for example, the service network goal. Therefore, action
within a service involves acting for a collectively constructed group of reasons to act
in a certain manner (i.e., goals, values, and beliefs). This may also be subdivided by
personal and interpersonal reasons which facilitate self-interests. This is important
within the process of translation. Understanding whether inscriptions fully protect
actors is often difficult since performance analytics does not play an important role
to gauge action and performance in the public sector service (unlike the private

sector).
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Who inscribes them?

Strength of inscription

Figure 7.2 Steps towards Inscription and Translation

As Figure 7.2 illustrates, the first step required me to identify the explicit
anticipations of use from the actors perspectives (i.e. requirements) during the
service re-design which would become standardised. The second step required me to
record how these anticipations were translated and inscribed into the various
standards (for example, service regulation. The third step directed me to examine
‘who’ inscribes these new standards and examine their motivation for doing so. The
fourth and final step required me to examine the strength of the various inscriptions,

(i.e. the ability to reject the new inscriptions).

The pilot study allowed EASD to experiment with the IS design within a risk-free
environment. It allowed EASD to examine how the IS was used and receive
valuable feedback for end-users. The IS inscription process was outsourced to
UniRecords Inc., whose task was to provide a piece of software to successfully
automate the grading service network. The inscription process also relied on
academics interaction and use of the IS since UniRecords Inc. made some service
assumptions regarding components and functionality based on the budget made
available to them. Akrich (1992; p. 208) suggests that, “a large part of the work of
innovators is that of ‘inscribing’ this vision of (or prediction about) the world in the
technical content of the new object”. In this study, the inscription process is

determined by financial resources made available.

The inscribed patterns of service network interaction presented me with a critical
opportunity to examine a pre- and post-1S implementation on the service network.
The research employed SNA to visualise the inscriptions of service interaction

which allowed me to ‘follow the actors’ and provide a graphical representation of
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the service network. Although Monteiro (2000) suggests that the actual inscription
may not provide concrete content, they do represent the interests which are inscribed
through the relational structures (i.e. interactions). In this sense, | argue that each
interaction is an action that is motivated by some service or personal interest and

therefore, each interest is the source of inscription.

The patterns of inscription within the academic service network are quite rigid as the
patterns illustrate a strong path of exchange, which were relatively predictable and
governed by regulation. This is reinforced by what was described as the
irreversibility of the service network by which there was no opportunity to change
the actor-network which exists even when opportunities arose. Although Monteiro
(2000) suggests that “it is not possible to know beforehand, but by studying the
sequence of attempted inscriptions we learn more about exactly how and which
inscriptions were needed to achieve a given aim”, this is not apparent in the public
service. This research identified the importance of service regulations as inscription
which governs service interaction and service behaviour. It also explains how self-
interests replicate inscriptions to protect the translation of the service process. The
enforcement of service regulation determines the strength of inscriptions. Although
regulation exists, this does not necessary guarantee that regulation are known to all
participants, but rather suggests that experience plays a pivotal role in inscribing
particular behaviours. In most literature cases, such as Latour (1991) examining the
inscription strength of the hotel key to determine customer behaviour, the inscription
directly relates to ‘outside’ influence. However, this research examines how
inscription is applied internally, within an academic service, where ‘customers’ are

not a factor and in most cases restricts patterns of use.

A group thinking and acting as one agent versus some agents acting and interacting,
perhaps in concert, in pursuit of their (possibly shared) private goals draws my
attention to explore the “group's interest”. Thus, thinking, feeling, and acting
presupposes collective acceptance of the groups’ ethos for the benefit of the groups’
goals and interests as indicated within the translation process. The research explains

how the translation process comprises of three main phases (Callon, 1986):
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1. Problematisation: Defines identities and interests of other actors which align
with its own interests (i.e. obligatory passage point which describes the situation
that has to occur in order for all the actors to satisfy the interests).

2. Interessement: Convince other actors to agree on and accept the definition of the
focal actor.

3. Enrolment: An actor accepts the interests defined by the focal actor and sets out

to achieve them through actant allies which align with the actor network.

Thus, the process of translation often goes unnoticed within public service evolution
and reformation. ANT provides an illuminating unique vocabulary to develop
theories on Public Service Science and to support a different view of service
network relational structures. In the case study, it assisted me to describe how,
where, and to which extent the IS influences human behaviour and how human
behaviour influences 1S which is extremely valuable for its contribution towards

Service Science developments.

There appears to be a significant challenge within public administration to
strategically integrate IS systems to support service network formation especially
from a structural perspective, i.e. each department concerned with self-interests.
This combination of differing departmental service objectives, budget restrictions,
lack of IS skills and competencies, poor IS culture and, often silo and ageing
systems, are central challenges which emerge from the findings towards public
service management. Although these obstacles present significant service delivery
obstacles, this highlights the need to introduce a new way to view IT-enabled service

logic within public administration.

In order to deliver effective services, service providers are being advised to
‘innovate’ their actor network service delivery systems. Innovation in this context
often refers to the translation of technology, technique or restructuring
improvements within the service infrastructure. Improvements in this case focus on
the need to reconfigure the assemblages (i.e. the relational infrastructure) and
associations which supports the delivery of a service. Restructuring is related to the
process of disaggregation that transforms loose coupling into decoupling, for
example, outsourcing specific function of the service. It should be recognised that

some of these decoupling actions leads to tensions within the service network,
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especially when it challenges actors’ competence. Enrolment is often considered to
be an unstable process and as a result, requires constant monitoring and maintenance

so that the links between actors in the network are sustained.

7.4.2 Public Service Network: Abstract Representation of

Knowledge
The research findings suggest that the linkages which stabilise service networks are

abstract representations of knowledge exchanges. While actors are interacting to
stabilise an actor-network through various norms and rules, their associations and
assemblages can be conceptualised as a service network, i.e. sharing knowledge and
competencies. A service exists when there is some order and boundary to what the
service represents. Norms are defined and enforce actors to stabilise the service
network. Service actors have a range of depositions and capabilities which are
relevant to understanding how they act: knowing, memorising, reflecting, inferring,
and calculating for example. If actors do possess certain depositions and capabilities,
they cannot remain unaffected by the patterns of their own actions. They develop an
awareness of the norms which surround them. Therefore, if actors act on the basis
of what they know, | characterise the service network as a persisting distribution of
knowledge instead of as a persisting set of routines. Actors know what the routines
are within the public service cyclical demands. Service actors know that such norms
and regularities emerge from the calculative, knowledgeable actions of ‘other’
people. Therefore, a service can be described as a distribution of knowledge or a
physical entity whose relational infrastructure represents an assembly of knowledge
which acts as a mediator for sharing knowledge. Thus, knowledge plays a critical
role in exchanging interests and forming associations to (re)assemble an actor-
network. Knowledge also brings some ‘order’ to the actor-network and to the
treatment of technical and material matters to stabilise the network. To some extent,
this research confirms what Barnes (1988) describes as a loss of knowledge is a loss
in power. A collection of actors in a service environment possess general
capabilities for action, and hence possess power separately. The totality of the power
possessed separately is roughly the sum of all the separate capabilities for action of
the different actors, although there is little point in referring to such a total since it is

never exercised coherently, especially within a bureaucratic service environment.
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7.4.3 The Paradox of Self-Reference and Self-Validation within a

Public Service Network
The public service system controls its own operations and ‘its own destiny’ since it

lacks validation from a higher system but is self-validated through internally
designed layering of hierarchical and bureaucratic interests. To self-validate the
service it also adopts a self-reference approach to performance management through
a traditional sense of control towards service provision. When an existing power-
holder of authority delegates some of their capacity for action to a subordinate, they
still remain more powerful than that subordinate and exert a sense of control over
them. The power-holder simplifies their activities and increases their efficiencies;
they save time and direct more routines. They obtain more benefits from a given
effort in the use of power. However, to delegate power is to risk the loss of power.
As identified in Section 7.4.2, a service network is a representation of participants’
knowledge. The body of knowledge is also used by its possessors to make reference
to each other, and to make reference to each other as possessors of knowledge. The
service norms are something that is referred to as using the knowledge itself. The
use of knowledge involves the specification of policy content supported through
knowledge diffusion as its referents. Knowledge constitutes as self-referencing. If a
service is a distribution of knowledge, then it is a self-referring distribution of
knowledge since it develops various regulations to protect service behaviour. Where
knowledge is self-referring, it must also be self-validating as the system learns and
evolves to meet changing needs and interests. Actors’ belief in the system acts as a
self-validating mechanism to acknowledge the systems ‘correctness’ of service
provision and enrol in the proposed changes to a system. To come to believe
something about the status of the system is to do two things at once: it is to accept a
claim about the service, and at the same time it is to contribute to the constitution of
the service. This is an interesting finding as | would posit that only public service
enjoys this benefit of self-referencing and self-validation, while private service
networks must remain agile and responsive to external environmental influences, i.e.
validated and referenced through external influences. Therefore, the development of

service policy and regulation plays a critical role in self-validated and self-reference.
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7.4.4 The Role of Policy and Regulation within Public Service

Networks
The findings indicate that service policy and regulation play a significant role as

mediators of service behaviour and compliance. The research participants provided
me with their view of living in an ordered social institution (i.e. the University
environment). Considering that activity in the institution is routinised, and stays
routinised to the extent that it can be described as conforming to publically
recognised norms, it provided a sense of familiarity and a common understanding of
service expectations. Change to a service environment heightened the threat of
actors’ inability to understand and comply with service norms. As a result, this
generated pockets of resistance amongst service actors. Resistance to change is
expected from a technological perspective, but one interviewee made reference to
compare the change in the grading service to economic changes being forcefully
introduced by government in 2009-2010. They explain how change is ‘expected’ yet
people have only tolerance for so much change to their lives that they become
frustrated by any additional changes in their daily lives. Thus, change to a routine
challenges the stabilisation of a service network and the establishment of ‘fixed’ set
of policies and regulations. Routines persist not of themselves, but by being
continually reconstituted in the course of calculative action. It is the calculation itself
which carries and sustains routine. Routine action is a form of calculative action and
defined through policy and regulation. Establishing routine requires the successful
implementation of the translation process. Thus, one can describe the group
functioning in appropriate ways as agents of performativity. Service network policy
and regulations are also agents of performativity. In order for a group member to
contribute towards a group, each actor must be committed (bound) to performing
actions that further the group’s ethos and other interests that the group are pursuing.
Although this may be the case for what can be described as day-to-day actions, this
IS not necessarily the case when management considers implementing innovative
technologies. Service policy and regulation are implemented to ensure consistency
in service behaviour and to establish the boundaries of service offerings. However,
the concern here is whose interests are being served by innovation and how will it

impact on the actor-network.
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7.4.5 The Ideology of Service Machines and Innovation
Innovation can be described as the product of an opportunity or problematisation.

The promise of service technology fosters an assumption that technology and
innovation create an enabling relationship for service effectiveness, i.e. create value.
However, within the public sector, attitudes towards technological implementations
are more cautious and less optimistic towards innovation and service
‘improvement’. To investigate this, | explored the relationship between service and
Rogers (1962) diffusion of innovation which presents an overlap with ANT (Table
7.5).

Innovation ANT Description

Knowledge Problematisation | Identifies how innovation will support interests and
align others interests.

Persuasion Interessement Convince other actors to learn and agree on a certain
innovation to support public service operations.

Decision Enrolment Weights up the advantages and disadvantages of
innovation and decides to adopt the defined interests
represented via the innovation.

Implementation | Inscription Creating technical objects such a piece of software
to demonstrate the usefulness of the innovation.

Confirmation Irreversibility Making a final decision to implement or continue
using an innovation to a point to which it is
impossible to return to another point where
alternative opportunities may exist.

Table 7.5 Overlap between Innovation and ANT

The findings identify that there is a significant overlap between the concept of
innovation and actor-network translation. The promise of innovation is only realised
if management adopt a successful interessement process to convince other actors to
learn and agree on a specific innovative solution to support public service

operations.

7.4.6 The Art of Interessement in Public Service Network

Innovation
This section examines service innovation and how it applies to the process of

interessement. Akrich et al. (2002a) discuss the importance of interessement in
innovation and how uncertainty must be overcome from introducing new inventions

and passing judgement. The uncertainty in the case study is that there was concern
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regarding the functionality of the service IT-enabled innovation and how it would
impact and alter the actor-network. Given that service actors often have something
to gain and loose by deviance or compliance with innovation in a pre-structured
service eco-system, attempts to advance self-interests can adversely affect others and
prompt retaliation from others as it impacts on their understandings of the norms.
Therefore, as the findings indicate, the value proposition of service innovations must

be realised and communicated to participating actors within the service network.

Service value can therefore be described as a subjective (individual value
realisation) or an objective (network value realisation) entity. Thus, a proposition
expresses the collective value of innovation within a social institution or an actor-
network. The value of innovation is realised through the competencies of socio-
technical interactions which must be collectively accepted by the social group or by
a representative of the group who is viewed as the power processor. There were
some suggestion that policy and procedure ‘protects’ service innovations.

The literature suggests that public sector innovations are largely concerned with
objectives that institutions do not really know how to achieve, finding long term
solutions that cut across departmental boundaries (Newman, 2005). This is also
supported through these findings as they suggest that innovation presents
authoritative transformations. The bureaucratic principle of the separation of ‘office’
from ‘personal’ calls for the absence of personal enthusiasms since it removes the
identification of people and roles. The findings suggest that the individual is integral
to, and a key resource in, the service environment. An example of such authoritative
transformations is suggested with the means of interaction, for example (for

demonstrative purposes), support@university.ie; where support becomes both the

function and the actor which is charged with this service. However, in adopting this
approach, it removes the sense of individualistic accountability or ownership, and

instead directs ones focus to a function or a department, rather than an actor.

Innovation is initiated through motivated interests for change to address a specific
problem perceived by the initiator. The solution of innovation may be directed at
external actors who have the capabilities or power to address the problem (i.e.
outsourcing). In this case, innovation can be described as the ability to collaborate

on a solution to a problem while identifying a party which could provide a solution

222


mailto:support@university.ie

through outsourcing. Outsourcing is the act of contracting out a service function to
an external provider under a contractual agreement of exchanging resources (for
example, software for a financial payment). Therefore, the source of innovation may
stem from anywhere and often experiments are run through successive iterations,
such as a pilot test, which slowly becomes shaped through multiple socio-technical
negotiations. Many interviewees voiced their concerns with the lack of effort to
develop the system in-house and exploit academic competencies and capabilities.
This suggested that the opportunity presented by innovation was not fully realised
since a small number of actor represented service interests. However, the literature
suggests that innovation relies on (Akrich et al. 2002a; p. 189):

“...qualities of insight, intuition, sense of anticipation, quick reactions,
skilfulness, must all be reinvented and reformulated in the language of the
organisation. They are no longer the property of an individual, but
become collective virtues, during the emergence of which the art of
governing and managing play a key role.”

This did not prove to be the case in a public service network. Innovation relies on
interaction and negotiations to encourage greater agility or adaptation. However, this
view challenges the bureaucratic nature of the service network and dissolves power
structures which prohibit the diffusion of innovation authority in the service
network. Interestingly, in a commercial sense, innovation is viewed as a positive
action which generates wealth within the private sector service network. However,
within the public sector, actors seem more hesitant due to the reputation of ‘benefit
vs. cost’ of technological innovation. For example, a number of interviewees
referred to public innovations as a negative factor and make reference to government
attempts at public service innovations, such as PPARS. Although other interviewees
shared a similar view, some cautioned that there was little option but to outsource
since there is a lack of systems development and support competencies and
capabilities. Innovation value in this context may be unrealised since there is a belief
that the service initiators are somewhat blinded by their interests or that management
are ill-advised due to the lack of understanding of technical capabilities and user
requirements. Yet, it becomes evident that service innovation must be defended.
Obstacles are identified and responsibility is assigned to actors within the actor-
network. This notion generates some tension and resistance to accept the service

change. The question emerges as to what justifies the need for the new IS and who
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benefits for this innovation? Many of the responses to justify change were
unconvincing and rather presumptuous of the ‘promise’ of technology. This suggests
that trust and suspicions play an important role on the translation process to realise
service expectations (i.e. match requirements with interests). In the case of the pilot
study, there was a large element of trust that stakeholders would represent the
interests of all users. This is applicable as Akrich et al. (2002b) suggest:

“..doubt, trust, then gratitude and admiration, or on the contrary,
suspicion, defiance and even hate, are at the heart of innovation...[and]
this is why it is pointless to try to separate the human factors and the
technical factors”.

Although Akrich et al. (2002a) discuss how innovation resembles a coupling process
of the market and technology in an unpredictable way, there is a sense that the
market dictates the form of innovation and that innovation determines or influences
service operations as opposed to the service dictating innovations. However, the
public sector service challenges this assumption, since service requirements places
greater focus on serving service interests, usually that of the innovation ‘initiator’. In
addition, the lack of innovative flexibility prevents actors from seizing additional
service opportunities (i.e. irreversibility). This is dues to the bureaucratic nature of
the service network and what may be described as “rigid and mechanical models,
overly precise task and role definitions, constraining programmes... (Akrich et al.
2002a; p. 189). They suggest that this “...must all be avoided in order to innovate”
(Akrich et al. 2002a; p. 189). The findings also indicate that service innovation is
hampered by job description and management expectations or lack of insights. The
findings demonstrate that innovation in this context must generate some benefit for
the entire group, especially the hierarchy of bureaucratic power structures (i.e.
bottom-up). In this case, one can examine service innovation as the service network
formation since innovation “...is created by instability, by unpredictability which no
Method, however refined, will manage to master entirely” (Akrich et al. 2002a; p.
195). This also suggests that innovation is a mechanism to remain in control of

unpredictable service behaviour and fluctuating service demands.

7.4.7 The Fluctuating Public Service Demand: Source of Innovation?
The dynamic behaviour of the public service network implies a level of uncertainty

regarding to the service demand. To explore the effects of such uncertainty, ANT
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suggests that to understand the service and their actants, one must ‘follow’ the users,
I.e. to gain an understanding of their experience, requirements and concerns. As
identified in Chapter 2, the nature of innovation implies that there is a relational
structural change on the service network, i.e. an alteration in associations and
assemblages. From a managerial perspective, the questions emerge; what is the
impact of service innovation, what does the service network look like, and what can
the visualisation of service network tell us about service innovation? The evaluation
of the advantages and disadvantages of innovation is entirely in the hands of the
users: it depends on their expectations, their interests, and on the problems which
arise (Akrich et al. 2002a). Adopting ANT to provide a socio-technical analysis,
positions the findings on service innovation where technology and the social
environment simultaneously shape each other through service innovations. The
findings suggest that innovation is a ‘response’ to external demands on the service
network. For example, the growth in student enrolments was a significant external
pressure on EASD to change. Therefore, innovation in the public sector is initiated
by actors enrolling in an actor-network to avail of a service. Innovation is a response
to the incapacity to efficiently deliver a quality service creating some level of
uncertainty. Another issue regarding innovation is the inability to examine ‘how’ or
‘where’ the IT-enabled innovation improved the service network, thus introducing

the theme of ‘invisibility’ to service systems.

7.4.8 The Invisibility of a Public Service Network
Examining the demand of service operations requires the visualisation of service

bottlenecks. However, one of the most significant findings from this research is the
lack of insight managers and seniors staff members have of service networks and
service operations. A theme of ‘invisibility’ in service networks quickly emerged as
| asked interviewees to describe, demonstrate, or draw what they perceive as the
service network structure of the service network. In addition, the interviewees were
asked to explain what impact an 1S would have on the image they presented and to
explain what that meant in terms of service operations. However, the majority of the
informants failed to provide an illustration of the service dynamics. In fact,
management suggested that network visibility would be a much welcomed approach
and an excellent technique to examine service dynamics. The majority of

participants had a rather presumptuous attitude towards service operations,
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traditional approaches, and the ‘promise’ of IT-enabled innovation with little
knowledge of how services operate or can be improved. Yet, as indicated throughout
other public sector literature, managers insist to invest in technology with little

regard as to measuring success.

Invisible refers to something that may have ‘withdrawn from’, something that is ‘out
of sight’, or ‘hidden’ (Oxford Dictionary, 2011). Therefore, it became evident that
‘invisibility’ is a characteristic of service networks. This is apparent in both the
paper-based system and Web-based system. However, while | examined the change
which occurred in both networks, there are two main premise of the modern service
network regarding the transformation of 1T-enabled service networks:

1. Promote more routine actions while and separating management does not
have a negative impact on service delivery although it creates tensions
amongst actors if management offload tasks and responsibility.

2. End-users needs must be addressed through the provision of standardised

methods which allows them to function more efficiently and effortlessly.

Collins dictionary defines invisible as “not visible; not able to be perceived by the
eye; concealed from sight; hidden; not easily seen or notices; hidden from public
view; not easily seen or noticed; secret; clandestine; economics of or relating to
services rather than goods in relation to the invisible balance; economics are
invisible items of trade; service”. The notion of ‘invisibility’ draws my attention
towards Normann’s (2001) concepts of ‘liquidification” and ‘dematerialisation’ of
processes which describe how processes are unbundled and transmitted through
digitised information channels. While | examined the visibility of service networks
through SNA, it is important to recognise that the service network does not make a
strong and explicit divide between its conceptions of the social (as described in the
mediator materials) and the technical order. On one hand, social order is concerned
with how humans construct order and how order is used to make sense of their
natural world, for example how they interact through friendship, bureaucratic
hierarchy, self-interest, ambition, or through values and norms. On the other hand,
technical order has traces of social order in its ability to form sequences of technical
developments and deliver technical output, for example, policy formation,
technological implementation, and knowledge distribution. The socio-technical

nature of a service network comprises of many factors. Participating in a collective
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commitment such as EASD implies that there are several variables some of which

are nonexclusive values which share a similar view to that of ‘sociality’ (Tuomela,

2007; p. 41), for example a service network comprises of:

1.

Actors or agents: these can take the form of a single actor, or a group of
actors committed to a series of actions to achieve a certain outcome. One can
visualise these identities in a physical form, i.e. a human, physical content, or
technology.

Content: plays a significant role in our ability to visualise or gain an
understanding of how a service operates. One can examine the propositional
content i.e., rules and regulations, or its non-propositional elements, i.e.
service ethos or departmental beliefs.

Action: is a sequence of behavioural movements which may be traced to
understand the relational structure of how action generates an outcome, for
example, single, joint, or group.

Authority: is a concept which is discussed throughout this thesis. From a
visual perspective it is similar to the first point on actors or agents since it
can adopt a single or private stance or a group of actors may take on an
authoritarian role. The concept of power is closely aligned with authority.
Source of commitment: this is a vital factor which stabilises the actor-
network with an actor or group of actors desire to attain specific goals.
Client: each service must have a client to justify the existence and actions of
a service.

Purpose: is closely related to client since it gives the service a sense of
purpose of existence. The purpose generally aligns with the demand for the

service, i.e. the co-enactment of a service.
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Figure 7.3 Innovation from a Public Service Science Viewpoint

Figure 7.3 illustrates a model which encapsulates the main concepts of public
service innovation. The concept of service ‘invisibility’ allows actors to overcome
distractions of the pervasive technologies which facilitate service interactions. The
emphasis here is to build on abstract representations of services such as SNA
sociograms and implement socio-technical analytics of service environments.
However, invisibility of the service network inevitably creates difficulties for actors
to understand, manage, reconfigure, and monitor the behaviour of the service.
Although service network technology is considered complex and advances the
accessibility of service functions, which are often invisible to service providers and
designer, there seems to be a paradox between its widespread adaptation and the
need to remain invisible. This is apt when one considers the sudden uptake of cloud
computing advancements to support and deliver services. One explanation may be
that technology is simply an enabler and efforts should be made to reduce it
visibility or presence to provide seamless action within the service network.
Therefore, one can argue that although the behaviour of service networks becomes
truly invisible, by examining the socio-technical actions involved in each process,
we can develop an understanding of the service ecology and model service
behaviour. This suggests the need to revisit and re-evaluate what is mean by a public

service network.
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7.4.9 Re-evaluating Public Service Network Criteria
A service consists of processes, actions, performance, regulation, and/or experience

that are offered from one entity to benefit another. As the number of services and

variety of services continue to increase, so too will their complex environments.

However, the problem here is that understanding the dynamics and complexity of

Service Science as “powerful dynamics are in play around the world when it comes

to applying resources effectively to solve problems and create value” (Spohrer et al.

2007; p. 10). Therefore, understanding the complexity of network structures,

process patterns, and methods to improve network performance is critical to the

success of service eco-systems, for both the public service provider and client.

While Spohrer et al. (2007) identify five main criteria within a service, | expand on

these criteria in relation to service network value within the public sector

(summarised in Table 7.6). This demonstrates the shift in my view of a public

service and how it provides value. This can be summarised as being an intangible

relational resource which stabilises value through interaction and the exchange of

resources and competencies to generate public service value.

Criteria Explanation Public Service Network:
Translation Criteria

Resource Value of resources and how does service interaction Actor interaction and
behaviour influence value negotiations generates value

through aligned interests.

Entity The service system (or an actor; person, organisation, Establish a socio-technical
information and technology or the configuration of all | view of service value co-
four). It must dynamically adapt the value proposition | enactment through service
and change over time. associations, assemblages, and

value constellations.

Service One or more entities must perform the application of Service co-enacts value
competencies and one or more entities must receive through interaction across a
the benefit. Must understand what resources are service system which provides
transmitted over certain time and space which interact | a socio-technical abstract
and co-create value. representation of value

through its relational
infrastructure.

Interaction | Value Outcome | Interactions generate an Value must be assigned to a

outcome. Value is determined
whether it has been added or
destroyed through unique frames
of reference. Four main
outcomes from interaction:
1.Win-win value co-creation;
2.Lose-lose value co-
destruction;
3.0ne entity judges that value
is created;
4.0ne entity judges that value
is destroyed.
Assessment of value depends on

particular outcome in order to
establish and record what
value was attained. Value is
protected through service
regulation to enforce the
ability to realise innovation
value.
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the frame of reference of the
service system which may judge
on historical performance as
well as expectations (goals),
quality, satisfaction of customer
experience, improved value, and

agility.

Value
Proposition

Designing value propositions

and realising the potential in

interaction is what service

systems must embrace in order

to exist. The design of a

successful value proposition

requires knowledge of:

1. The provider‘s capabilities
and needs;

2. The customers® capabilities
and needs;

3. What authority (legal
system) will allow.

Failing to understand any one of

these factors can destroy value

opportunities within the system.

Value propositions are closely
linked with service interaction
and service resources,
competencies and capabilities.
Competencies and capabilities
are realised through value
constellations and innovation
inscriptions.

Success
criteria

What constitutes success? There are calls for a
rigorous theory of service systems to explore how
entities interact, how they persist, and what value they
co-create. This will require integrating theories.

Examining the success of
public service IT-enabled
innovation. Success criteria
determine the value of service
operations in achieving the
service objectives. It also
provides insight on service
design and its ability to
achieve a desired value return
or actor-network change
through service innovation.

Table 7.6 Main Criteria within a Service to Provide Value

7.4.10 The Nature of Power within Public Service Network

Dynamics

Power is often treated as an entity or an attribute which all manner of things,

processes, or agents may have (Barnes, 1988). Power exists in a service-political

system, like money exists in an economic system. Just as money is the circulating

medium that facilitates economic transactions, power is a circulating medium that

facilitates political transactions such as the prioritisation and realisation of service

interests. In addition, just as money gives some generalised capacity to secure goods

and services, the possession of service power gives one the generalised capacity to

secure the desired performance from a service eco-system. As discussed throughout

this chapter, service capacity is protected through the inscription of regulation.
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Regulation may be therefore described as symbolic inscriptions of power which they
act a mobilised actant to distribute power.

There is a deep significance in the distribution of power in various actor-network
clusters. The power structures offer insight on the driving force of IT-enabled
service systems within a public service environment. | argue that the various
statuses of actants across the actor-network assert a certain level of power. Power
possessors project an uncompromising realism involving the metaphysical
‘commitment’ to an instrumental position in which they form the ecology or
constructs of socio-technical view of a public service. | interpret this as the power
structures within the network. Actors have power in a number of ways. For
example, Barnes (1988) describes three of these which describe social arrangements:
1. The human body may be considered a repository of power, for example, the
physique;
2. The spiritual analogue of physical power, for example, powerful
personalities and charismatic figures;
3. People possessing or seeking to possess the power of office or a particular

position.

Although the list above suggests that there is a wide range of interpretations of
power concepts, there is a considerable pattern and a realistic view of power, i.e.
power is a capacity, something tangible (for example, electricity or a car engine), it
exists, yet — its remains a deeply theoretical (or invisible) concept in service
structures. Thus, the value of power resides in the ‘labels’ attached to its capability.
In a service network context, power may be taken in the first instance as a
theoretical term referring to the distribution of capacities, potentials, and capabilities
while controlling the behaviour of others. I consider this to be an important finding
as service networks comprises of a persisting pattern of interaction in an effort to
stabilise the network. In this sense, power may be described as an invariable
capacity to work and exchange scarce resources (for example, strategic knowledge)
and competence (for example, management skills). Within a public service network,
power may be associated with the individual who is capable of getting tasks done
within a short timeframe, or from their position within the service environment.
Power may also have destructive effects, for example, resistance to service

innovation. From a service perspective, power may therefore be considered from an
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actor’s ability or capacity to generate (or not to generate) action and consequently,
service value. This notion is interesting as it suggests that there must be a
motivation to ‘generate action’, for example, the performative outcome of a series of
actions. However, if power relies on action, power is therefore given to an
individual, that is, power is co-enacted from the bottom-up, as opposed to assigned
from the top-down. For example, consider how political power is assigned through

voters selections during the Irish presidential campaign.

Behaviour defines power while power is manifested in behaviour which indicates
the existence of power and are signs that power ‘exists’. However the capacity of
power should not be consider in light of the effects of behaviour. As humans, we
have the capacity to effect the actions of others, for example social power and social
interaction within public service. This was demonstrated by adopting SNA to model
the effects of digitising the grading service on the relational service infrastructure.
There is a presumption that there is a relationship with power and action although
power can be also maintained through electronic formats, Website, email, IS
implementation, or service requirements. Power is also inscribed and protected
through the distribution of service policy and regulation which bundles the interests
of the service provider. Service power shapes the service norms while the
distribution of knowledge confers a generalised capacity for action upon those actors
who carry and constitute it, and the capacity for action is their social power, the
power of the service they constitute by bearing and sharing the knowledge in
question. Therefore, service power is the added capacity for action that accumulates
to actors through their constituting a distribution of knowledge and thereby

stabilising a service.

It is extremely difficult to identify indicators of powers which are often considered
less tangible. For example, one can establish power indicators of electrical power or
temperature gauges. However, examining power indicators of intangible attributes,
one may borrow the concept of reliability, where people may rank others in a
community to which they assign power. This may be described as a reputational
approach to measure power and considered the most trustworthy and/or source of
knowledge. These factors also underpin the credibility of discussing power within a
service network. In this sense, power may be viewed as a specific mechanism

operating to bring about changes through the process of translation in the actions of

232



other units, individual or collective, in the processes of social interaction. It must be
remembered that such approaches is often considered difficult to appraise in terms
of the implications of visible phenomenon. However, | borrowed techniques from
SNA to demonstrate the power structures of the service network and the

implications of implementing the 1S on network dynamics.

7.4.11 The Culture of Public Service Network Dynamics
Throughout the findings there is a sense that service network structures and power

dynamics exist independently of culture, knowledge, or meaning and their
distinction is only a ‘theoretical’ one. However, ANT suggests that these concepts
must exist interchangeably since it is often the service culture which shapes the
service structure, and the service structure shapes the service culture. The interaction
which exists between them should not be considered as a separate entity, but instead,
is the action which gels the socio-technical nature of the service network. Thus,
culture and social structure become inseparable, and in a sense, shape one another to
evolve a service network. The existence of a visible and stable distribution of norms
and values in a service network is the product of stable contexts of action, not the
stable individual value-orientations or personalities. As actors move from one
context to another, they may be observed shedding old values and adopting new
ones, more situationally appropriate ones, i.e. through the introduction on IT-
enabled innovation. To have content, a norm must be learned in conjunction with
actual examples of its application. Within the academic service network, new
‘acceptable’ norms were demonstrated through the representation of workshops.
Human experience and human activity is richly detailed, endlessly complex,
elaborately embedded into a similarly rich and complex context. Further actions
designed to conform to a norm are modelled through workflow experiences within
the service environment to establish how actors ought to conform to norms to
establish the service culture. Existing practice guides future evolving practices but
guidance may not be ‘logically determination’. Typically, a norm exists as
agreement in practice not as an instruction for actors. However, within the academic
service network, there is little room for negotiations regarding service cultural norms
as this would significantly disrupt the service system operations and the balance of
power. Therefore, regulations assist to act as mediators for acceptable norms. The

normative order becomes a distribution of knowledge and it continues as a
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distribution of knowledge so long as service actors remain in agreement of what
norms routinely imply. Unfortunately, agreement at that level of understanding does
not imply harmony and stability at every level of action. This impacts on the level of
co-operation which consequently challenges the nature of power. Therefore, trust
and co-operation are manifest to support the quest for standing as a competent

member in the relevant service context.

Social actions have to be understood and explained by reference to the actors who
generate them, and not in terms of their functions or alleged function to stabilise the
service network. Another interesting finding within this research is that all of the
actors adopt a role of decision-makers although the significance of the decision may
vary on different hierarchical levels. Ordering groups of decision-makers in
possession of power highlights their capacity to call upon service obligations and
secure service performance and influence the service culture. For example, actors’
positions or job descriptions suggest that they may be called upon for specific duties,
such as the HoD or the Academic Council. The social actions discussed by the
EASD are often determined by the EASD, and they are perceived to be in-charge of
their ‘own destiny’. The introduction of technology to deliver service processes
removes the sense of control from service providers and they are required to entrust
actors to co-operate and complete tasks, suggesting that there is a cultural challenge
with the relationship between technology and trust. Thus, technology has a direct
impact on the service culture which presents unpredictable change to service

behaviour while service logic remains unchanged.

7.4.12 IT-enabled Public Service Network: Everything Changes; and
Everything Stays the Same.
Although the notion that everything changes yet everything stay the same seems, at

first, contradictory, actors expectations within the findings suggest that there would
be no change in the improvement of the system although the service system will
change. In short, the service innovation simply replicates the paper-based system
and did not improve the service logic. Thus, this changes the mere logistics of the
service system and the medium used to port service information. Academics
requirements were gathered through a pilot test which represented their experience

and opinions for improvement, yet many of them were not implemented. As the
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SNA mapping demonstrated, although there was a significant change to the service
structure and practice (i.e. service actions); there were no significant benefits
presented to academics. However, there were significant changes and benefits which
were enjoyed within EASD. This created some tensions in what was envisaged as
change, in improvement and progress, and in addressing various groups’ interests.
Therefore, | could allude to the presence of two representations of an ‘improved
service network’, the realisation of which was determined by the power of the
bureaucratic interest-holders. Although this angered many of the interviewees, what
was of significant interest here was the ‘acceptance’ for what was argued to be a
‘flawed’ system. Therefore, by removing ‘choice’ within a public service system,
service providers only present one option to actors during the translations process

which they must accept.

Every conceivable system of routines is unstable under reflective awareness; some
individuals at least will always be impelled by their egoistic desires to reject it,
whatever the constituent routines may be. However, the basic claim that conflicting
ends imply conflicting actions has no inherent plausibility. There is the problem of
developing the means to deter opportunism within public service networks. It may
be that routinised systems of action are always vulnerable in the abstract to
concerted action by subsets of participants, and yet that they continue to exist
because concerted action does not materialise. Routines may persist without
internalisation because they can be destabilised only by large scale concerted
activities which have a low probability of emerging within any given time. An
argumentative nature of exchanges should be viewed as a collective commitment
rather than a threat to authority. | can describe this as ‘collective intentionality’
which expresses the actor network perspective or views. Thus, the findings suggest
that although the nature of the service network has changed, the service logic is not
altered by IT-enabled innovation but alters the benefit and value realisation of

achieving various interests.

7.4.13 Public Service Ownership, Responsibility, and Accountability
A public service environment is centred on the declaration of authoritarian self-

interests or the subordination of actors’ willingness towards procedurality. This is

achieved in the exercise of discretion and the use of judgement in the application of
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policies to particular cases. However, considering the complexity of public service
environments and operationalisation of rule-governed systems, it is apparent that no
public service system can ever provide guidance for every eventuality. However,
the service logic does influence the assemblage and association of various service
relationships. Thus, making choices on a services strategic direction through
technological innovations alters the nature of process ownership, responsibility, and
accountability. This draws some parallels between interests and ethics within public
service environments. The findings suggest that ownership, responsibility, and
accountability are difficult to identify within the case study. For example, consider
the following actions which offload ownership, responsibility, and accountability:
1. External audit — removes responsibility to initiate change, removes
accountability for impact of service change, and offloads process ownership

to external auditors (i.e. Deloitte audit report).

2. Outsourcing technology — removes responsibility to develop system,
removes accountability to comply with requirements if outsourcing
capabilities did not meet requirements, and offloads process ownership to
external company although expertise exist within the University (i.e.

UniRecords Inc.).

3. Service process change — removes responsibility of EASD to enter grades
for student records, removes accountability for errors which may occur
during data entry tasks and shifts accountability back to lecturers, and
offloads process ownership from EASD to lecturers (i.e. academics input

data into electronic system).

The three examples list some of the main shifts in responsibility, accountability and
process ownership and highlight the impact of innovation on service operation and
activity. One may consider activity as being subject to the control and the direction
of the people who perform it. Indeed, action can be considered as the product of
calculative humans while power structures are the outcome of calculative action.
What actors do must be understood with non-rational attachment to (functional)
rules and customs, or a rational calculation of self-interests. In addition, one must
note that humans are creatures of habit. Habit facilitates calculation, and calculation

sustains habit (Barnes, 1988; p. xiii). A service network is constantly vulnerable to
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adjustment and revision in light of calculative appraisal and reappraisal therefore
altering the nature of ownership, responsibility, and accountability.

The bureaucratic nature of the service provides an essential social instrument
through the quest for control and exercise control on the basis of knowledge
generation. This control dismantles social ties and distances the service actors to re-
establish responsibility, accountability, and ultimately, process ownership. However,
there appears to be an endemic tendency of the service network to acquire
unaccountable departmental power and influence with little regards towards the
dynamics of bureaucratic power, control, risk and responsibility, often dampening
the opportunity and risk associated with innovation. In terms of responsibility,
accountability, and process ownership, actors should be collectively committed as a
group to participate in service activities. The collective commitment involves them
as being as “socially” committed (i.e. committed to group members) which glues
members around an ethos, and through intertwining roles. Each group member is
accountable not only for themselves, but for their participatory action to other
members, demonstrating group unity. For example, Barnes (1988) explains that:

I.  Xis our goal, where “our goal” satisfies the collective condition,
ii.  We (you and I together) are collectively committed to goal G as our goal.

Here (ii) is part and parcel of (i) and can be regarded as entailed by it. The
participants being collectively committed to goal X involves that they are committed
to doing their parts of their joint action concerned with achieving X. The elements of
(i) and (i) may be viewed as partial translations of group-level descriptions.
Responsibility, accountability, and process ownership should not be viewed as a
‘blame game’, but rather the collective assemblage of resources and competence to
support the ability to achieve service goals. Actors have to set aside their own
particular values because of a commitment to a higher purpose of office. Thus,
service competences can be identified as four clusters which tie in a sense of
ownership, responsibility, and accountability:

1. Interpersonal: leadership, communication skills, and team membership;

2. Visionary: strategic vision, flexibility and adaptability, and managing

change;

3. Information: analytical skills, external focus, and student-staff orientation;
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4. Results Orientation: motivation and drive, service awareness, and

technological awareness.

Each competence listed above may be interpreted with both positive and negative
implementations on actor behaviour. They also impact on actors' contributory

behaviour to a service network.

7.4.14 Public Service Network Governance, Agency, and Identity
Where policy studies have attempted to theorise the possibility of agency or

negotiations in the process of implementation, the dominant role of the ‘street
bureaucrat’ is exercising discretion at the ‘frontline’ (Newman, 2005). Such work
has contributed to explore new ways of thinking about the relationship between
policy and practice by raising questions about where, and under what conditions and
constraints, decision-making takes place. This places greater focus on frontline
actors and the relative autonomy exercised within the service and how discretion
may be exercised, and its impact on policy compliance. The findings suggest that
the frontline actors exercise discretion through their agency of power which directs
an upward sense of accountability. Therefore, governance is co-sustained through
agreed terms, while identity is threatened though the challenge of fragmenting
service agency. For example, as this research indicates, the more EASD are
orientated towards policy development and outcomes, rather than individual
departmental outcomes, the less it is able to exercise control through hierarchical
channels flowing down through the bureaucratic service network. Policies involve
more room for agency on the part of policy makers and managerial staff operating
across the system. However, the nature of an academic environment presents
several goals, multiple stakeholders, and conflicting values and aspirations. Thus,
there are significant tensions exerted within a public service network between
various interest groups which often resort to technological innovation as a ‘solution’
to merge and address requirements. However, as this research demonstrates there is
a hierarchy of prioritised requirements typically identified from the top-down. This
gives preference on managerial service strategy requirements over end-users
experiential requirements which ultimately hampers the exploitation of innovation

and introduces missed opportunity.
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7.4.15 Public Service Norms as Explanations
Public service networks norms support individual calculation of interest through

harmonious socio-technical interactions. Of the infinite ways which individuals
might manifest there is a subset, still infinite but bounded, number of ways which
are recognisable and precisely patterned and orderly — i.e. service policies and
regulations which govern (enable/inhibit) actions. Values, rules, and norms are
imparted as being right, proper, appropriate and legitimate through daily service
actions. These define the stable harmonious interactions and are internalised to
become part of the very self so that actors act in a predictable manner. Therefore, in
most cases, the natural inclination and individual calculative reasoning may be
outweighed by normatively specified inclinations and normatively constrained
modes of inference. Human nature may be reconstructed from without so that the
clashing of natural proclivities and isolate egoistic individuals cease to be the cause
of service anxiety. Where patterns of actions are stable, it is said to become the
‘norm’ and where actions change, it is because the ‘norms’ are changing. However,
change creates tension since actors are unfamiliar with what is ‘expected’ from
them. Since actors are inclined to depart from the norms they have internalised, the
social is reinforced by sanctions and rewards serving as a supplementary source of
pressure to conformity. For example, the ‘name and shame’ initiative within the
grading process was supported to highlight non-compliant actors within the service.
Therefore, it became a norm to publically shame actors of their failure to act in a
specified manner. However, since there was no real sense of ‘consequence’, the
name and shame strategy was considered ineffective. Another pressure towards
rewards includes the promise of technological innovation to improve the service ‘for

the good of the University’ (and not necessarily the individual).

The question emerges, what motivates actors to stabilise service norms. Consider,
for example, the notion of ‘action determines reward’ within both the private and
public sector. If action determined some level of reward for achievement, for
example, a financial reward in the private sector, actors are motivated to comply
with norms. However, within this study of a public service network, action often
goes unaccounted for or unappreciated. Within the private sector, if actors are
deprived of reward, there is significant interest to discover who is accountable. In
the public sector however, the sense of a lack of reward, actors fail to engage or
develop an understanding for the system operations and their actions, which
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fragments the norms into micro or departmental norms. This was demonstrated in
the micro and macro cluster view of the SNA mapping. One could identify that the
social norms may be divided into two main types: authority-base norms (EASD
view) and mutual-belief-based norms (departmental or individual interests).
Although departments must adhere to University-wide norms and its reflective
awareness of service policy, there is a sense that certain ‘cliques’ support individual
associations and micro interests. Every individuals calculations leads to actions
which, in total, are the calculative frame for the service eco-system. Clearly a public
service system has a strong tendency to self-sustain, even when all participants are
highly reflective, self-conscious, and calculative. But in fact, it appears that actors
are never fully reflective and consciously calculative at every single instant although
they are able to calculate that the strategy is less than optimal. Typically, they
operate much more effectively, remaining most of the time in habituated, routinised
mode, switching out of the mode in special circumstances arise. Occasionally they
review and take stock of the service situation. They examine whether a threat
presents itself and often prompt the need to switch back again as the special
circumstances occur or the situation proves satisfactory. In addition, enrolling
interests in opportunity plays a central role to establishing or transforming actor-
network norms. Thus, an actor may be knowledgeable and calculative, yet the
knowledge they possess and the scheme of calculation they employ will be those of
the service eco-system. The calculations they make are social actions and the actions
of someone who typically accepts and trusts a given system of routines. Such
calculations itself represents a kind of conformity, and is simply unintelligible as the
outcome of a purely egoistic orientation. The knowledgeable actor chooses between
socially available actions according to the socially shaped judgement. They trust
socially acceptable knowledge which best serves their interests as was the case with
the pilot study for the IS. Actions should not necessarily be considered in isolation
but rather what they impact on the service orchestration. Service norms also provide
a platform upon which actors identify specific requirements to enhance service

norms and operations.
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7.4.16 Public Service Actors and System Requirements
The findings indicate that although public service innovations impact on a wide (and

often extended) actor-network, end-users of technological innovations have
relatively little influence on system requirements. Interestingly, the end-users have
an insignificant role in determining the opportunity presented in service
requirements. Within the public services, shaping service innovation is heavily
influenced by management interests, availability of resources, and the competence
and capabilities of the outsourced organisation. Some of the main reasons for this
include the complication (rather than complexity) of integrating service
requirements which were described as a “wish list”. It becomes apparent that it is a
much ‘safer’ task to align service technology functionality with service regulation,
although the technological innovation is surrendered to service regulation.
Interestingly, when compared to the private sector, customers’ requirements must be
addressed as a matter of organisational survival. However, upon further exploration,
it is evident that private sector customer requirements are less predictable when
compared to public sector service requirements. Therefore, there is a significant

contrast in service requirements within the public sector and private sector.

Private Public

Open Closed

Customer-orientated | Resource-orientated

Learn Dictate
Profit Control
People Regulation

Table 7.7 Comparisons on Private vs. Public Service System Requirements

Table 7.7 provides an overview of the tensions which exist between service
requirements in the private and public service networks. Although public services
adopt many ‘commercial’ practices, it appears to be a closed environment to service
requirements and is dependent upon the availability of resources. Thus, resources
influence the shape of innovation which may, as in this case study, hamper the

ability to fully realise innovative potential. Within the public service, service
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requirements are dictated and controlled through the alignment of service
regulations which consequently influence the evolution of a public service network.

7.4.17 Public Service Evolution is a Translation Process
ANT was successfully employed in this research to explore the emergence of the

themes documented throughout this chapter during the translation of the service
network. The translation process identified by Callon (1989) offers a four step
procedural view towards service evolutionary formation, i.e. a black box. It may be
suggested that translation is an attempt to address a problem or an opportunity
through innovation but it is not guaranteed to succeed at each individual stage. In
this study, it was interesting to examine how regulations are updated to support the
translation process enforcing the need for all actants to inscribe in the service system
and comply with the changes, therefore ensuring its success. In addition, the
translation process impacts on many other sub-translation processes which suggest
that the black box is comprised of numerous sub-components, each one influencing

the overall service eco-system, creating tensions between actors individual interests.

Irreversibility may be examined in two phases: (i) development and (ii)
implementation stages. The concept of irreversibility is not as strict as ANT theory
would suggest. It is influenced by many factors, such as, finance, resources
availability, time, risk, reputation, quality, co-operation, attitudes, and
personalities/egos. Irreversibility during the development stages is a negotiated
process and is less rigid. This is largely due to the fact that as the project progress,
more cost, time, and planning is invested in the process right up to the
implementation phase. The concept of irreversibility becomes stronger as the project
progresses making decisions and action more difficult to reverse. In fact, the less

likely it is that a decision is reversed, the more powerful a manger becomes.

The complex interaction and relational infrastructure which supports the evolution
of service networks is inscribed on many heterogeneous actants, for example,
people, technology, documents, decisions, governmental environment, regulations,
and audits. One can view a service network as the product or end result of these
complex interactions. The performance of a service indicates the stability of these
actants. As a further step, service performance analytics would allow managers to

examine their ability to secure co-operation by identifying their interests which may
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be considered the obligatory passage point. The obligatory passage point in this case
was inscribed through a pilot project which allowed actors to voice their interests
through a translation process and meet specific objectives or what may be deemed as
self-interests. However, interests are weighted up against a priority list, i.e., “a
requirement vs. a wish list” which counteracts the translation process. This suggests
there is more emphasis on the enrolment and interessement steps since management
accept that it is impossible to address the diverse interests of the group. This created
significant tension and ultimately threatened the emergence of resistance within the

actor-network which could destabilise a service.

7.4.18 Digitising a Public Service Network
Although IS literature promotes the benefits of automating a process through the

implementation of IS innovation, it is worth noting that these findings suggest that
technology implies actor-network growth and an increase in IS support. In addition,
the findings indicate that although service technological innovation presents change
to address specific service interests, it also shifts service dynamics to address
bureaucratic interests. Since the network became increasingly more complex due to
the addition of actants, it places greater stress on IT support resources which
offloads the service manager’s responsibility to maintain service operations. In
doing so, it ignites some conflict regarding the expectation of support, the
availability of support, the cost of support, and end-users dissatisfaction with the
reputation of IT support and IT culture across the University. This is emphasised
with the emergence of a micro and macro service structure which exist in the service
network and the diversity of departmental and self-interests which are assigned to
each action. The variance in actor interests is the root of the service tension and the
realisation of interests are dictated by the availability of finance and the conflict
between managements own interests and decisions (i.e. irreversibility). The shift

from institutional to technological interests is illustrated in Figure 7.4.

The translation process shifts service processes to technical-orientated processes
through public service innovation. Service management is influenced by the
‘proximity’ of service actants to service authority and the level of insight on service

operations, for example senior management vs. departmental management.
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Institution ANT Technology

Service process Interests L IT-enabled process

Creation of ideology [ Prohlematisation '\/ Service goals

Personal networks, [ Interessement "L Service criteria and
—l/ -

values, and norms quality

Face-to-face contact | Enrolment >>Rules and regulations

Charisma [ Problematisation”—-Conflict resolution

Ideals and structures | Inscription >>Routinised practice

Irreversibility

Figure 7.4 Translating Service and Technical Processes

The proximity of service actants influences their involvement within the translation
process. For example, actors have the ability to convince one another which is
influenced and directed by senior management. This often requires frequent
reinvention, adaptation, flexibility on service actor’s behalf. I am reminded of what
Mintzberg describes as managers being dictated by and forcing the seizing of the
moment, through rigid interventions embedded in methods and plans, manoeuvres
are contingent actions that are meaningless outside the specific situation
(Mintzberg, 1994). Emergent strategies of service analytics include the need to
improve service anatomy, foster an evolving innovation environment, examine key
performance indicators, reduce physical dependence of physically exchanging
resources, encourage a co-operative service environment, and instil greater
responsibility for service actions. These are important factors to include in the
evolution of a service network. The findings indicate that there is a significant

difference in how a public sector service and a private sector service evolves.

7.4.19 Public Service Network vs. Private Sector Network Evolution
Within ANT and SNA developments, the literature suggests that there is an

expectation that there ought to be a ‘push’ towards the centre of the network, or a
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gravitational pull towards the centre of the network throughout the evolution of a
service network. A central network position represents, for example, power,
strength, influence, or wealth, which one would associate with reward (social,
economic, or self). However, much of the literature focuses on the private sector
where commercial interests are at heart. Within the public sector, these findings
indicate that there is a greater desire to shift or offload responsibility and move away
from a central position of a service network of responsibility and accountability, yet
maintaining a virtual centralised position of power. In this sense, technological
innovation relieves rather than replaces the power of a service department. It appears
that public service actors want to remain ‘members’ of the network but not to be
held responsible for the networks operations or functionality. Quality and policy
documents play a role in absorbing this responsibility. The academic calendar acts
as a prompting device which initiates the service, and this may be applied to other
public services (for example, education, tax, or licenses’). Responsibility also
implies a sense of accountability. However, there is no real sense of process
ownership within the public sector and the findings suggest that ‘technology’
becomes the object (actor) which becomes responsible, and not a person, or a
department. The notion of “them and us” highlights the tensions in various decision-
making tasks especially “outsourcing” (which suggests outside of the network
responsibility). Although the design of the service network is not fully understood
by external/outsourced parties, that did not appear to be an issue since the network is
viewed through a management lens (cost and quality) as opposed to a software lens
(requirements and functionality), which causes additional conflict in service

requirements.

Despite what literature suggests, requirements appear to be a product of
management. For example, what is required of the end-user is considered to be a
‘wish-list” which introduces different views of management (cost) vs. end-user
(functionality). What is a requirement to end-users is not necessarily a requirement
to management and it does not therefore become a priority. This indicates that there
is a lot of tension between service management (top-down approach) and service
computing (bottom-up approach). As a result, the top-down approach seems to be
the root of the problem, and is often a misguided, misinformed, and results in missed

opportunity. Thus, service bottlenecks are the result of management’s failure to
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understand service computing and there is a shift of stress across the network as
opposed to the alleviation of network stress. SNA concepts can also present
‘metrics’ of service network evolution and to demonstrate the impact of
technological innovations on service eco-systems while examining the benefits to

actors (discussed in Chapter 8).

A model of public service evolution is illustrated in Figure 7.5. This demonstrates
how ANT provides an explanation of service evolution. The innovation phase is
described as the realisation of an opportunity and a method to address a problem
experienced within the service environment. Service innovation is initiated through
the demands of service trends and the capabilities of service technology. Service
dynamics include various interests which emerge from both micro and macro service
environments. The opportunity within a service network presents actors with the
opportunity to negotiate and align various interests. When interests become more
objective and defined, the process shifts from innovation to implementation in which
it enters the translation process. The realisation of service innovation is secured as a
result of the translation process and subsequently protected through the inscription
of regulation. Therefore the service network becomes irreversible and a new service

or actor-network is formed.

Negotiations allow service networks to be configured by the enrolment of both
human and non-human allies, and would consider any supposed characteristics of
the system only as a network effects resulting from associations. From an actor-
network theorist perspective, interactions and associations between actors and
networks are extremely important. Actors are viewed simply as the sum of their
interactions with other actors and networks. | identified some of the ‘powerful’
actors, starting with management. The key was to follow the actors, both human and
non-human, searching out interactions, negotiations, alliances, and networks. Apart
from the obvious human-to-human kind of negotiation, human-to-non-human
interactions were also included such as people trying to work out how the IS
operates, and how to adapt technology to suit their own purposes. The process of
adopting and implementing the IS can now be viewed as a complex set of
instructions that it is, and not just the inevitable results of the innate characteristics
of technology. This becomes very complex and suggests that IS should be regarded
as complex socio-technical entities, begging the question of how this complexity
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should be handled. This is important since the results demonstrate how technology
had a significant impact of the service relational structures.
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7.4.20 The Importance of Relational Structure in Public Service
A common method of handling complexity in all subject areas lies in simplification.

The danger with simplification is that it risks the possibility of removing the various
things that constitute a useful description of the phenomenon under investigation by
concealing the parts played by many of the actors (Suchman, 1987) and why

technology was adopted (Tatnall, 2002). This places significant focus on the service

relational structure of ‘linkage’ between service actors.

Kilduff and Krackhardt (2008) explain that human beings are social creatures who
become dependent upon the relational linkage with other actors in order to
accomplish specific tasks. There is nothing novel about this viewpoint since the
notion of relational stabilisation is embedded in our society, for example, consider
the family, friendship networks, and work acquaintances. Thus, humans are
embedded in an ‘invisible’ (and often taken for granted) network to support many of
human activities, including personal and economic activities (e.g. Granovetter,
1974). | have explained how services are held together not only by formal relations
of authority but also by formal links that connect actants across departmental and
hierarchical boundaries. The compliance of supporting specific relations is governed
through service regulation. However, in recent years, research attention has focused
on actors’ perceptions of the structure of relations in their social settings and on how
actors’ individual differences may affect the network positions they occupy. Itis
suggested that perception of social networks plays a significant role in decision-
making tasks (Burt, 1982) which is also subject to bias (Krackhardt, 1987). Thus,
perception not only influences the acquisition of power (Krackhardt, 1990), but also
actors outlook on the network in which they are embedded (Kilduff and Krackhardt,
1994). However, it is an extremely difficult task to gain an understanding of who is
connected to whom (Kilduff and Krackhardt, 2008; p. 2) without implementing
some modelling technique. | employed SNA to demonstrate this within this
research. This study demonstrates that actors failed to conceptualise how the service

system is connected and stabilised.

The findings indicate that we often fail to understand the social structure of
networks and therefore fail to anticipate its consequence of service operations and
the impact of technology on the service structure. This places greater prominence on

the need to analyse the network relations that connect actors. These findings support
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that there are four key interrelated principles which generate network theories and
hypothesis (Kilduff and Krackhardt, 2008):
1. The importance of relations between actors:

The core belief underlying SNA is the importance of understanding the
interactions between actors rather than exclusively on the actor attributes.
Organisations may be viewed as a “system of objects...joined by a variety
of relationships...and relationships are defining elements of their identity
and creativeness” (p. 14).

2. Actors’ embeddedness in social fields:
Human behaviour is seen as embedded in networks of interpersonal
relationships while people are representations of organisations that enter
exchange relationships which acts as a reference of interaction within a
community.
3. The social utility of network connections:
The network constitutes as social capital which provides ‘value’ on
several levels including economic value.
4. The structural pattern of social life:
The emphasis is often on structural patterns as one explores the
underlying structural factors surrounding actors and their social position
within the social system.
Thus, understanding the social structure of a service environment is critical.
However, the social structure of a service is not within the control of any particular
actors and often, actors invest in relationships for a number of reasons including

self-interest and self-gain.

7.5 Theoretical Validity and Reliability
The fundamental characteristics of scientific research are namely validity and

reliability (Bryman, 2004; p. 70). Validity is largely concerned with that the research
measures what it sets out to measure, while reliability is concerned with the
consistency of results. To achieve both validity and reliability, this research
examined and implemented a number of research methods which best address the
research questions. The validity of research is considered one of the fundamental
concepts in qualitative research. Pyett (2003) discusses the importance of validity
and acknowledges the critical role of the researcher as an ‘instrument’ in the

process. The literature suggests that | had to engage in a number of validity steps
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which make a critical link with developing theory. For example, | engaged in
continuous reflexivity and self-scrutiny, some creativity, while maintaining some
standard of rigor, and dealing with unexpected findings. Yin (2003; p. 51) also
advises that a researcher must develop an understanding of the wider implication of
their work and gain a “sense of complexity of the realm of external validity”. In this
case, although the research is contextualised within an academic network, it is not
bound by the environment to which it examines and may be applied to other public
sector services and private sector services. What is of interests here are both the
theoretical and empirical contributions which are adopted in Service Science
literature. While adopting ANT, it was important that | provided detailed accounts of
individual situations which do not necessarily lend themselves to generalisations but
form the basis of developing theories. In addition, while remaining faithful to ANT,
I followed the actors’ accounts of reality which removed any bias and provides a
true research account of public service network evolution through innovation.
Although it may be considered that a researcher’s theoretical position has a
significant influence on the research design, execution, and analysis of data (Pyett,
2003), adopting ANT allowed me to remove the temptation of introducing bias
within the research. This is necessary as Ward-Schofield (1993; p. 202) suggests that
‘good research’ is:

“...not to produce a standard set of results that any other careful
researcher in the same situation or studying the same situation would have
produced. Rather it is to produce a coherent and illuminating description
of and perspective on a situation that is based on and consistent with
detailed study of the situation.”

Therefore, while adopting a qualitative research approach, | depended on the validity
of a number of factors, including ; skills, insights, and capability since, “the human
factor is the great strength and the fundamental weakness of qualitative inquiry and
analysis” (Patton, 1990; p. 372), of which Pyett (2003) sums up as a researchers
‘trustworthiness’. The implications and generalisability and discussed in the final

chapter.
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7.6 Conclusion
The theoretical and empirical components presented in this chapter examine the

socio-technical impact of public service technological innovations which provides a
foundation for Public Service Science. Throughout Service Science literature, much
of the focus remains on examining the promise of how technology can support a
service environment. The theoretical developments examine service evolution and
reformation developments within the public sector. In addition, | examine what
service technology can both do and undo as a result of innovation. This chapter
provides a significant insight on the need to introduce theoretical developments in
the modern era of the S-D world, with particular attention on the public sector. This
chapter also presents a discussion on the various theoretical components with the
aim to provide a platform for researchers to extend Service Science theory. ANT
provides an ontology of semiotics of materiality and performativity which |
employed as the basis for developing theory. The vocabulary borrowed from ANT
presents a neutral research lens to assess the heterogeneous entities which constitute
a public service network through the stabilisation of relationships and the
implementation of IT-enabled innovation. Thus, this chapter demonstrated that
while employing ANT as a research lens, ANT calls on researchers to abstain from
“frameworks altogether and just describe the state of affairs at hand” (Latour,
2004). The theoretical developments achieve this while removing any priori on
service dynamics while presenting an explanatory account of service formation and
the impact of service innovation on network dynamics. The next chapter concludes
this research and offers a discussion on the implications of the theoretical and

empirical developments on Service Science literature.
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Chapter 8

Conclusion and Implications

“All technological change is what I call a Faustian bargain. It gives you
something, but it also taketh away something”
Postman (1992)

8.1 Introduction
The final chapter discusses the significance of the findings and offers a concluding

discussion on the impact of technological innovation on public service dynamics. To
start, the research objective is revisited and the chosen research approach is
summarily explained. In addition, a brief discussion on the outcomes of this research
is presented and the framework which emerged to support the theoretical
developments. The value of the potential applications of this research is also
discussed in light of theoretical, practical, and educational contributions while areas

of future research are outlined.

8.2 Research Objective
The research objective was formulated through the identification of a significant

research gap in the ability to explain the socio-technical impact of IT-enabled
innovation on public service networks. The importance of addressing this gap was
supported alongside the emergence of Service Science. The paradigm of Service
Science calls for more theoretical focus on understanding complex service systems,
since few efforts have surfaced which applies a new theoretical lens on
understanding the underlying trajectories of socio-technical dynamics within a
service system. In addition, few efforts have surfaced which apply a new theoretical
lens on understanding the underlying relational structure of socio-technical
dynamics within a service system. Therefore, the objective of this research was to
contribute towards a richer, updated, and scientific ‘real-world’ context of IT-
innovation within a public sector service network with particular attention paid
towards the socio-technical influence of service evolution. This was achieved

through the formulation of the following research questions:
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1. How does the introduction of IT impact on service relationships in a
public service network?

2. How does a public service network evolve through the introduction of IT-
enabled innovation?

3. How does IT impact the relational ties between service actants within a
service network?

4. What are the main socio-technical factors which contribute towards service
network assemblages within the public sector?

5. How do relational ties between actants within a service network contribute
towards service socio-technical dynamics?

8.3 Summary of Research Approach
A number of qualitative research methods were adopted. The research methodology

consisted of eight phases for a pre- and post-IS implementation in the public service
network (see section 4.9.2). Figure 8.1 illustrates the research journey to address the

research questions while the eight phases are summarised in Table 8.1,

Phase | Description
Phase 1 | Observation
Phase 2 | Online Survey |
(100 participants)
Phase 3 | Mapping Service | (SNA)
Phase 4 | Interviews I
(30 interviewees)
Phase 5 | Online Survey Il
(100 participants)
Phase 6 | Mapping Service Il (SNA)
Phase 7 | Interviews Il
(30 interviewees)
Phase 8 | Comparison (I and 1)
Table 8.1 Summary of Research Phases

The eight phases adopted in this research were explained in greater detail in Chapter
4. While adopting these phases in chronological sequence (phase 1-8), data analysis
was an iterative and parallel activity involving both inductive and deductive
reasoning through a reflective process. Through the triangulation of these various
phases and methods, the inherent weaknesses of the various methods are reduced,
which strengthened the validity and reliability of the findings. Nonetheless, |
considered it to be important to be mindful of the various inherent weaknesses

which existed in the research methods.
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Figure 8.1 Overview of Research Journey

8.3.1 Limitations to Observation
Observation methods have a number of shortcomings which relate to the inherent

weakness of which are compensated for by the online survey and semi-structured
interviews. An observer’s presence may alter the participant’s behaviour. However,
| tried to remain in the background as much as possible to capture observational
notes and images to gain a general understanding of the public service network
environment. The literature (Patton, 2002) suggests that the observer’s recording of
the behaviour may be biased. However, | did not set out with any clear motivation as
instructed using ANT but rather went into the environment with the aim to ‘learn’

about service operations and where the main issues arose.

Data interpretation is considered another limitation of observation, i.e. how do |

decide what is a significant factor and what is not. | tried to make sense of the public
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service operations by collecting as much data as possible, even little trivial events
during the observations phase. Understanding service actor behaviour played a
significant part in my research, and | was prepared to allow the data take me in any
route possible. | decided to break the observation into a number of phases to allow
me gain a better understanding of quiet periods and busy periods in the service
department. A group that is being studied is altered to some degree by the very
presence of the researcher. This suggests that the data collect may be skewed in
some manner. Of course, as readers of this research are dependent on the accuracy
of my recording and interpretation, it requires a great deal of trust in my ability to
present a true account of the service behaviour. To provide some indication that |
observed what | claim to report, | also managed to include photographic evidence of
my observations during the paper-based system. The reliability of the observations is
also reflected in the interview transcripts and actors interpretation of the same

service environment.

8.3.2 Limitations of the Survey
The online survey (see appendix B) was used as a technique to support SNA by

gathering data on actor interactions. The survey has a number of shortcomings
which relate to the inherent weakness of surveys as a research method. The survey
was short and consisted of a closed question format and one open and optional
commentary question format. Although the closed format reduced the level of
insight from qualitative data, the survey followed a proven SNA approach to gather
data on service interaction. In addition, the survey also secured 60 interviews which

allowed me to follow-up on gathering additional qualitative data.

In general, the nature of a survey invites the possibility of skewed findings based on
actors’ recollection and interpretation of various research questions. Although the
guestionnaire was pre-tested within my department, there is always the possibility of
misinterpretation or the perception of people on their importance within a service
network. However, as outlined in section 4.8.1, several steps were taken to remove
bias although it may be extremely difficult to fully eradicate the possibility of bias.
In addition, the survey was conducted within a small geographical location and
therefore caution must be exercised about the generalisation of findings across an

international population. However, to test the possibility of location-bias, a similar
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research ought to be conducted in other sectors and in other parts of the world to
draw on similarities or where dissimilarities may exist. Under the various time and
resource constraints this is a piece of research which I plan to defer as a future

possibility.

8.3.3 Limitations to the Interviews
While this research adopted a semi-structured interview approach to gathering

insight on people’s experiences, there are a number of limitations associated with

the art of interviewing. For example, gathering in-depth detail consumes a
significant amount of time as was the case with this research. Interviewing generally
comprises of three phases; gathering data (audio recordings), transcribing data, and
analysing data. This presented me with a significant amount of time to engage in
interview processes. Transcribing the data allowed me to become familiar with the
interviewees and appreciate their insights on the public service network. I followed a
semi-structured script (see sample in appendix A) which allowed me to delve into
unforeseen research concepts. In some cases however, this challenged the quality
and usefulness of the information gathered. | had to direct an interviewee’s attention
towards the objective of the research in a subtle manner while allowing them express
their issues and appraisals of the system. During the interview phase, | became more
familiar with the research questions and | became more flexible with the format of
questions to allow interviewees ‘open-up’ and address more complex issues and
opinions. Although I could not identify any evidence for interviewees fear to express
their feelings towards certain issues, my presence in their office may have deterred
them from sharing information with, what may be described as, ‘a stranger seeking
insight’. However, considering the academic nature of the research population, I felt
that interviewees understood the principles of interviews and were assured of

anonymity through the research code of ethics (outlined in appendix C).

8.3.4 Limitations of SNA
SNA is a method that was used to collect, analyses, and graphically represent data

that describe the relationships between actors. | employed SNA to represent how
service actors interact with specific resources and competencies. Nevertheless, there

are some limitations to this technique. For example, to derive more in-depth
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analysis, it may require larger sample size. However, as | wanted to gain a
representative sample of service actors, | felt that 200 respondents (nodes) was a
significant sample size for this research. While graphing SNA, | was reliant on
UCINETS6 software to calculate and graph the various interactions and network
dynamics. It would be interesting to explore and compare all SNA software
packages to determine which software packages may be more suitable for including
additional research questions. While adopting SNA, | had to become familiar with
the basic understanding of social network mapping theory which often consumes
additional research resources. Although these limitations were considered and
debated, | adopted SNA to present me with a structure of the service networks (pre-
and post-IS implementation) and to compare network characteristics through the
exploration of service relationships within the service system. While | acknowledge
that there are various limitations traditionally associated with the research methods
employed in this study, | consider that the combination of various qualitative

methods did assist to redress the shortcomings as much as possible.

8.4 Overview of Conceptual Model
While this research introduces theoretical developments to build and extend existing

Service Science theories, it addresses the research gap in examining the impact of
IT-enabled innovation on public service networks. This is a fitting contribution as |
am reminded of what was discussed by Spohrer and Maglio, (2009; p.5) in Chapter
2; we need to introduce new methods to examine service complexity because:

“As the people, businesses, and nations of the world become more
interconnected and interdependent (globally integrated), the ecology
of interacting service systems and networks has become increasingly
complex and difficult to manage. Understanding service phenomena
and associated risks and rewards of different types systems and
networks, as well as their modes of interaction, is becoming
increasingly critical. The need to understand, manage, engineer, and
design/imagine better service systems and networks requires that a
more rigorous scientific foundation be established. Computer-aided
design (CAD) is routine practice in building bridges, buildings,
airplanes, cars, and computers, but everyday businesses and
governments invest billions to transform existing service systems
without the benefit of such tools and methods .
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Thus, introducing theoretical developments and the various research methods
adopted in this research to model service interactions is one step further to
introducing alternative approaches to understanding the socio-technical dynamics at
play. The initial conceptual framework was bound to become increasingly complex
as the data analysis unfolded rich insights on various influences in public service
reformation. This ultimately challenges many private sector concepts which were
applied to public sector services in a presumptions manner. Thus, the framework
was reshaped through the various iterations of this research undertaking. Through
the conceptual model, I have considered the various socio-technical factors which
interplay in public service networks such as between IT, social, and the organisation.
This view of ‘service’ is particularly important to shed light on the perceived
unaccountable public sector IT transformations. In Part 1, | presented a literature
review on service networks and the topics which supported the research objective to
examine the impact of IT-enabled service innovation on public service networks.
Part 2 offers a discussion on the methods of enquiry and argues that ANT and SNA
are complementary approaches to develop theories on service network formation.
Part 3 presents the main findings and supports the development of Public Service
Science. The significance of the findings are summarised in the following sub-
topics:

1. Viewing service innovation through ANT: ANT offered a unique
vocabulary to examine the socio-technical dynamics of implementing service
innovation. ANT presents a radical vocabulary to explain the formation of an
actor-network which is a significant contribution to Service Science
literature.

2. Visualising the impact of service innovation through SNA:
Demonstrating a visual abstract representation of the service relational
structures allowed me to examine the impact of service innovation on how
the service ‘holds itself together’. Thus, SNA presented a valuable technique
to compare the relational structure of a paper-based system and an IS which
is a significant contribution to modelling service structures. This is also a
significant contribution to the discipline of Service Science.

3. Examining how service interests are realised and stabilised:
Understanding what gels service relational structures is of critical importance
from a service engineering and service management perspective. In addition,
strategising how service innovation can influence a service network through
the process of translation was also important to realise the service value of
technology. Determining what factors impact on stabilising a network allows
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managers and service architects to identify opportunity and optimise the
value of service innovation.

The role of translation in service network formation: Translation in a
public service network is the ‘enactment’ process of an actor-network which
comprises of four phases; problematisation, interessement, enrolment, and
mobilisation. Translation is therefore a significant process to understand the
various factors which influence the ‘shape’ of service network.

Public services co-enact actions rather than co-create: Although the
literature suggests that service is ‘co-created’, this is not applicable within
public service. Public service behaviour is dominated by service regulation
and policy which suggest that action is enacted to comply with regulations.
This provides a sense of forceful action as opposed to the seemingly
voluntary nature of private service co-creation as the literature would
suggest.

The foundation of Public Service Science: This research establishes the
foundation of Public Service Science. This is a significant development since
it encapsulates the socio-technical nature of public service networks and the
influence of the process of translation on service innovation. Public Service
Science is concerned with examining the translation of service interests
through service technological innovations to align interests and implement
action which is governed by regulations to achieve fragmented public service
objectives. It examines how service innovation becomes an agent of
bureaucracy to deliver public service (see Figure 8.2).
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Figure 8.2 summarises the main constructs of Public Service Science. For
example, it demonstrates how a service requires interaction to stabilise a
service. Each action has a consequence (positive and/or negative) on the service
logic which realises the capabilities of service functions. The execution of
specific function is generated by certain interests which are achieved through
the translation process. In order to realise these interests there must be adequate
demand (and resources) for the process or change since it brings about some
tangible or intangible benefit. Each anticipated or realised benefit must present
some value to the actors. However, the realisation of “value” is influenced by
the dynamics of service powers, for example, the implementation of service
innovation to address opportunistic properties of service functions. The various
service actions and interests are finally protected through the modification of
service regulations.

Unpredictable nature of public service innovation: The nature of service
innovation generated a sense of uncertainty as to the affordance of technological
functionality on the public service. Thus, the value of innovation is extremely
difficult to predict since it largely depends in individualistic factors. Often, the
value of service innovation is a fragmented or individualistic result since
innovations are often introduced to address individual interests. However, |
posit that the realisation of service value can assist managers develop
mechanisms to examine the performance of service innovation. For example,
this research demonstrates how SNA may be employed as a valuable technique
to examine how service innovation alters the relational infrastructure of a
service network through service network analytics. Through the application of
SNA, one can examine whether the network has ‘improved’ as a result of
technological influence and learn why improvements have emerged or may be
optimised.

The role of regulations to protect interests: having established that the
process of translation is a critical stage in the implementation of public service
IT-enabled innovation, it is important that a service provider protects their
service interests through revised regulations. The act of revising service
regulations takes on the form of a service representative which represents the
interests of all actors within the network.

Chapter 7 provides a conceptual model of Public Service Science (i.e. Figure 7.1). It

illustrates how translation examines the implementation of innovation on public

service networks. Thus, the model rejects that service innovation is either a social or

a technical activity but rather a socio-technical assembly of service relations. It

examines how influence is exerted at both a micro and macro level which co-enacts

value propositions. It also examines how value is realised through the ability to meet
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certain service interests. The research has identified how ANT and SNA
complement one another as a research methodology to model public service

networks.

The empirical findings of this research derive various categories which form
constructs within the framework which are explained in greater length in Chapter 7.
The research highlights how service interests act as the driving force for
“innovative” actions to determine the ‘shaping’ of a renewed service infrastructure.
However, in doing so, this presents a paradox in innovation and regulation. The
findings suggest that the promise of innovation is dampened by service regulation
and bureaucracy. In addition, the empirical data followed the actors to examine how
actors were included or excluded within the translation process. The research
methods allowed me to document the social and technical factors which shape
service provisions. The findings discussed the main implications of altering service

relational structures on service network dynamics.

8.5 Discussion on Public Service Science
In the area of Service Science, there is an on-going call for researchers to explore

and introduce new approaches to develop more systematic and scientific insights on
the dynamics of service networks. Although there are some attempts among Service
Science practitioners to examine services in the private sector, few efforts
materialised within the public sector research domain. Nonetheless, while
introducing an alternative approach and framework to develop Public Service
Science, I must examine what is ‘different’ about it, and what contribution does it
make? It is worth bearing in mind that although this research adopts a single case
study. However, as the case study identifies, the topics investigated in this research
are similar to the phenomenon experienced in public sector services, particularly in
university environments (for example, see IUQB description in Section 5.3).
Therefore the empirical findings presented in these research findings may be
considered applicable to other populations or samples to explain similar situations of
socio-technical dynamics of public service innovation. | examine this under three

main categories: research, policy and practice, and education.
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8.5.1 Implications for Research
This research provides a critical platform to understand the socio-technical dynamics

of service networks within the field of Public Service Science and innovation.
Innovation is critical within public service because it is a driver for growth and it
provides many solutions to public sector changes and inefficiencies. Thus, it
becomes increasingly more important to learn what ‘types’ of innovation produces
the greatest value. Although technology-based innovation is important, the
realisation of the greatest value is achieved when technology innovation is mixed
with service innovation, business model innovation, and design innovation. The
rapid blurring of service and technological boundaries further facilitates this goal.
Therefore, one must pose the question; how do we unlock the potential of public
service innovation and the realisation of public service value. This research argues
that the need is to create an environment which is open and supportive of
innovations which facilitates co-operation and provides a platform to address the
challenges experienced with innovation. However, it is evident that innovation is
hampered by regulations and individualistic interests which influence the shape and
potential of service technology. Public services must become more agile and remain
focused on people and not become distracted by technology through collaboration
and clarity of purpose. Although an important factor in public finance, there may be
a need to remove the narrow focus on ‘performance metrics’ if one is to realise the
potential of service innovation. Some of the biggest rewards may come about
through a change in culture and greater accountability to realise service value. In
addition, service metrics ought to shift focus towards socio-technical analysis to
understand the impact of technology on service dynamics. This research introduces
the application of SNA to demonstrate the impact of technology on service relational
structures. Consequently, each actor must understand their role in service co-
enactment and service delivery. Innovation is an inevitable yet ‘slow’ and often an
uncertain process, but is required in order to remain effective in service delivery.
There is little evidence within the public service network how value proposition is
moved from a defined process of a realised and delivered process across the whole
network. The public service appears to lack empathy and intimacy towards service
needs and service technological requirements, thus creating a constant tension

between service interests.
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Ultimately, the research methodology directed me to explain how the bureaucratic
nature of public services is impacted by service innovation. Public Service Science
builds on the notion of bureaucracy but to extend towards the application of
technology as an agent of bureaucracy within the public sector. Thus, innovation
forms an essential element of the translation process within service network
transformation. Public Service Science is therefore centred on the process of
translation (problematisation, interessement, enrolment and mobilisation) to
influence and shape public service networks within bureaucratic service
environments. This alters the relational dynamics of power, risk, responsibility, and
accountability within the public sector. Similar research approaches are necessary
across all domains (both public and private) to examine the impact of innovation on
service relational structures. Within the S-D environment, organisations are faced
with increasing challenges to develop their capabilities in complex service models.
This is not just a phenomenon experienced within the private sector alone since the
public sector continues to come under scrutiny with its level of expenditure (‘the
public purse’) on implementing innovative applications of technology to improve
service delivery. However, although the emerging paradigm of ‘Service Science’
calls for more theoretical focus on understanding complex service systems, few
efforts have surfaced which apply a new theoretical lens on understanding the
underlying trajectories of socio-technical dynamics within a service system. Thus,
this research introduces Public Service Science to extend the contribution towards
the Service Science body of knowledge.

8.5.2 Implications for Policy and Practice
The relevance of this research to public service policy and practice was clearly

demonstrated through the participants’ willingness to engage in discussions
regarding their environments. This was also reaffirmed by managements request for
a copy of the research report summarising the findings presented in this research.
The bureaucratic nature of public service networks are often viewed as being
inefficient, governed by rules and ‘red tape’, and a barrier to the flexibility and
innovativeness required in the modern service environment. Within the case study, |
have learned of the several attempts of reform and modernisation of the service

environment. However, at the same time, there are concerns regarding the cultural
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acceptance for lack of accountability which continue to spark debates across several
public sector institutions, not alone the University environment. The research
demonstrates the promise of ANT as it considers that the “symbolic boundary
between people and information technology is in a constant state of flux across a
wide spectrum of contemporary work and leisure activities” (Walsham 1997, p.467).
Thus, while adopting Public Service Science, | present a theoretical bridge between
service management and service computing, with a view to understanding the socio-
technical blurring which continues to emerge through service technological
innovations. This has significant benefits for managers as it presents them with the
ability to understand the implications of implementing and managing technology to
support public service operations. Thus, while outside the scope of this research,
adopting this approach may also contribute to the development of service network
performance analytics (SNPA), both in the public and private sector. SNPA is
envisaged to allow managers gain greater insights on service operations, i.e. what
works well, what needs improvement, and what needs to be removed, through
Public Service Science and unites the two disciplines for two main reasons:

1. To enhance service management decision-making tasks (service management);

2. To feed performance information into service requirements engineering (service

computing).

The focus on service network relational structures acknowledges the fundamental
role that relational structures play on the generation of value through the
sustainability of service network relationships, interaction, exchange of resources
and competencies to enhance service performance. SNA provides a technique to
model and calculate the impact of innovation on the relational structure which
stabilises services. To explain relational structure change, ANT offers a new
vocabulary which challenges that there is no social order and that power lies in
common sense, moral attachment, and social norms which comprise of a service.
Social order rests in the ability to interlock interests. Indeed, the power of ANT is in
the ability to secure a sense of social order in the process of translation. | would
challenge the concept of irreversibility with the emergence of service evolution for a
technological evolutionary sense. For example, an actor-network remains the same
in terms of associations and assemblage, yet the service logic alters and evolves

which impacts on service delivery.

264



The complex entanglement of socio-technical phenomena that make up a service
environment is a fascinating study which has brought me through both expected and
unexpected alleys of discovery. Wherever human beings are found, in whatever
situation, some form of social order and social power are guaranteed to be present.
Actors are active agents linked together through shared knowledge and mutual
susceptibility. A service network is a distribution of self-referring knowledge
substantially confirmed by the practices it sustains, while power and its possession
may be treated as aspects of this distribution. Occasionally actors attempt to make
sense of their world but often their world becomes accepted as the norm. The fact
that service and knowledge are inseparable and requires some sense of order, is
relevant to service co-creation and co-enactment. Service success is supported by
appropriate socio-technical service structures and processes. Consequently, this
impacts on the service core values, logics, and assumptions often reflected in public
policy. Service networks may be (de)layering the promise and benefits of
automating a service network and the need for management-based ‘supervision’
through IS. However, within a bureaucratic environment, this may add to the
‘layering’ of service politics and hamper and attempt of enjoying the promise and
opportunity which innovation presents. Clearly, management is a system of power
and technology is a mechanism of control designed to make maximum use of

relevant knowledge within a regulated service environment.

| suggest that the tension does not exist between service providers and service
clients, but rather between requirements, culture, and the affordance of technology
often overlooked in service policy. Technology presents people with the sense of
opportunity, effectiveness, and efficiency and therefore innovation is often greeted
with an “expectation” of radical change. Nowadays, people have a relationship with
the culture of technology. However, service computing innovations also come with
an increasing expectation of the removal of risk, accountability, and responsibility. It
often undermines certain social relations which often go unnoticed within
managerial circles and consequently, innovation promotes a presumptuous attitude
towards service delivery. The beginning of this chapter quotes Postman (1992) for
his observation on technology which is relevant in service networks: “all
technological change is what I call a Faustian bargain. It gives you something, but

it also taketh away something”. Therefore, understanding the balance of gains and
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losses is of vital concern for service managers as service function follows form. It is
expected that the beneficiaries of innovation will encourage the end-users to be
enthusiastic about service technology, for example, for the benefit of the service and
the service eco-system. In essence, this tends to avoid disruptive questions such as,
who will gain power as a result of the technology, and ultimately, who benefits from
this technology (Postman, 1992).

Service providers advise service actors that their actions will be conducted more
efficiently, but discreetly they appear to neglect to explain from whose point of view
the efficiency is warranted or what might be its costs. It is evident that should the
end-user grow sceptical, managers describe the promise and benefits of innovation,
which in high-insight, has only marginal relevance to the practice of the end-users
experience. Eventually the end-user succumbs to the translation process by aligning
their interests with management. As a result, certain questions do not arise
(Postman, 1992), for example, to whom will the technology give greater power and
freedom? And whose power and freedom will be reduced by it? In service
environments, cultures which have a bureaucratic ethos, with relatively defined
traditions and structures, are highly receptivity to the promise of new technologies;
everyone is inclined to be enthusiastic about technological change and technological
‘innovation’ believing that the benefits will spread evenly through the bureaucratic
service network relational structures. Technological innovation is viewed as
progress. This notion is often exploited by software vendors who work hard to
infuse the population with a unity of improbable hope which unites actor’s interests
during the translation process. There is also a culture that it is economically unwise
to reveal the price to be paid for technological change within the public sector. For
example, the service vendor implemented similar ‘solutions’ across several
universities assuming innovation is a ‘one size fits all” approach. More important, it
appears the service computing fails to realise the intrusion of technology into a
certain cultural values since there is an acceptance that the influence of technology
on a socio-technical level is relatively unpredictable. Thus, technology reshapes our
service culture and how actors see the world and the ‘natural order of things’. How
does this undermine service traditions, service behaviours, and service culture? By
availing of technological service solutions, actors are granted access to a virtual

platform which extends their working environment to anywhere that has access to
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the Internet. Providing such openness of access also requires additional ‘control

mechanisms’.

For the service world to make sense of actors and their actions, they are conditioned
by regulation and numeric tools to understand performance and structure as a
concept of reality into numeric formats (e.g. percentages). The nature of service is
steering towards an ideological state that we continue to embed tools as an
ideological bias, a predisposition to construct the world as one thing rather than
another, to value one thing over another. This is our attempt of dealing with the
complexity of nature, of the socio-technical world through public service policy.
This also restricts our view of service networks. For example, if we use predefined
tools to measure the complexity of services we embed an acceptance of dissimilarity
(Carr, 2003) of the service network. To provide an analogy, the researcher adopts
Postman’s (1992; p. 14) view of:

“...to a man with a hammer, everything looks like a nail....To a man with a

camera, everything looks like an image. To a man with a computer,

everything looks like data. To a man with a grade sheet, everything looks

like a number.”
The point here is that from a service analysis perspective, the literature continues to
examine the same metrics of service delivery and performance. | would argue and
have demonstrated through this thesis that we must adopt an alternative view to the
service domain and incorporate a wider view of the service world, for example, a

socio-technical view of service dynamics.

Public Service Science demonstrates how ANT is also concerned with power,
providing insight as to the capacity to cause others (things or entities) to act, and to
do something. This research demonstrated how the individualisation of ‘break
points’ in networks or, conversely, strong connections stabilise public service
networks through innovation. How an actor-network is shaped is therefore crucial as
it allows us to see how action travels or, in other words, why things happen the way
they do or why they fail to happen. This is critical within public service policy. The
promise of Public Service Science is that it can direct the attention towards
unexpected ‘things’ as key ‘nodes’ or centres of calculation in a network. It presents

a mechanistic vision of reality which in fact is a key insight towards the shaping of
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networks while removing any priori as to what ‘ought’ to be presented in theory

thereby removing illusions or assumptions associated with service innovation.

8.5.3 Implications for Education
While reporting on the key research findings throughout this research, I am mindful

of the significant gap in the literature which this research addresses. This raises
important questions regarding the nature of ‘modern’ public services. Through the
influence of IT-enabled service processes, there is a greater sense of ‘openness’ as it
removes the need for localisation of service logic. However, digitising a service
network also impacts on risk, responsibility, and accountability where machine
bureaucracy is designed to dampen risks. ANT draws my attention towards the need
to examine the nature of ‘complicated’ (controlled) and ‘complexity’ (adaptation)
within services. Aligning the research findings within literature developments, it is
evident that our traditional view that a service is for ‘wealth creation’ is no longer
valid nowadays, particularly within public service networks. Today, service is
focused on the need to ‘create’, while research must examine the complexity within
the system to enact processes. However, the findings suggest that the concept of co-
creation is not suitable within the public service environment since it suggests a
sense of voluntary action to generate value or reward. The concept of co-enactment
is introduced in this research to capture a sense of obligatory actions to comply with
service regulation. The findings also suggest that there is a significant crisis of
understanding, for example, with the need to understand service evolution,
transition, and order versus chaos. This highlights the need for educational
developments to need for these research developments to:

e Evolve new service models;

e Strategise, design, and configure processes;

e Understand relational order/disorder;

e Extend methods to examine relational structures of service networks

e Understanding service descent and chaos;

e Improve competency of entities and foster a service learning environment;

e Examine where and how various types of innovation improves service.

Service Science is clearly a discipline which acts as an interface for business and IT

research developments. Service is a fundamental concept of exchange. Within the
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exchange process, value is either co-created or co-enacted in which actors are
resource integrators, yet value is always determined by the service beneficiary and
their satisfaction with service capabilities. However, the concept of ‘value’ is less
applicable within a public service where action is necessary to an act of duty (i.e. job
description and/or legal obligations). Setting performance targets creates a defensive
service system trying to meet certain ‘numbers’ rather than a learning system to
examine how the system is evolving. The emphasis here should be on localising
decisions to empower performance and exploit ‘local’ knowledge. One of the critical
problems appears to be the institutionalising of KPIs, forcing one vision of progress
although there is a lack of constant rebalances. Measurement appears to be
masquerading as meaning where service management must question whether more
measurements adds more meaning to service knowledge. Within a bureaucratic
service system, one must examine the benefits of drawing additional meanings on
service performance and introduce a greater sense of process ownership. For
example, much of Service Science literature highlights the importance of ‘co-
creation’ and ‘co-production’. Interestingly, the word ‘co” stems from the Latin for
‘together’ or ‘associations’ which introduces a sense of willingness, co-operation,
and a desire to achieve a particular goal. Although I accept the fundamental logic of
this within a service, it is difficult to apply this logic in a public service network. Co-
actions are governed by regulations which forces actors to comply with specific
actions where the value shifts from ‘value from production’ (transformation of
resources) to ‘value from use’ (application of resources to meet needs). This
suggests the need to refocus education and research efforts on the concept of service

value within service networks.

8.6 Recommendation of Future Research
Having conducted extensive research on the impact of IT-enabled innovation in a

public service network, | suggest that it would worth exploring factors on de-
bureaucratisation within service systems and developing theories on how innovation
may be optimised in a more open and agile service ethos. The very nature of the
bureaucratic service environment challenges causes tensions with the nature of a
networked service environment and the ability of IS to configure processes and

functions of a dynamic and open system. In addition, bureaucratisation appears to
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threaten the promise of innovation, flexibility, and adaptability (i.e. agile service
networks) with its culture of regulatory instruments of power. Consequently, this
also challenges the very nature of a service network in its exchange of resources and
competencies being fully realised and which would warrant further research. By
encouraging an adaptive and learning service system, the system allows the network
to control processes though the ability to monitoring, anticipate, and reshape
workflows and actions to address environmental changes. However, | am clear that
regardless of the efforts made to automate a service network, the actions,
expectations, and consequences of service behaviour is deeply rooted in regulatory
mediators, focusing on compliance, commitment, control, trust, process ownership,
and accountability. In turn, this may increase our dependency on technology, while
distancing human actors towards the network boundary peripheries, allowing

technology to become the most powerful actor to support service delivery.

There are a number of other potential research directions which I envisage as a result
of this research, particularly in the area socio-technical system of infrastructures,
technologies, and services within the discipline of Service Science. In addition,
service governance within the private sector warrants further investigation to
compare research findings and formulate additional theories on service formation.
Strategic innovation management would also provide significant insights on
technological governance and strategies of value realisation. For the interest in
balance, | believe that it would be beneficial if the service community would strike a
research balance on both the innovativeness of service technologies and the negative
implication of certain technological advancements to examine the consequences of

technology in shaping the social.

While this research provides a significant contribution for Service Science through
the adoption of ANT, | would suggest that a similar study using various theoretical
lenses such as the ones listed in Chapter 2 (Section 2.7). Additional theoretical lens
will assist to examine the process of translation which should lead to additional
contributions in Service Science. | also envisage that a study on the relational
infrastructure of cloud computing using ANT and SNA would generate very
interesting findings to provide greater visibility to service management (public and

private). This is particularly interesting if applied to public service as cloud
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computing may reduce the cost of government expenditure and improve the quality
and accessibility of public services.

8.7 C(Closing Remarks
This research provides valuable insights into the socio-technical nature of a public

service network. It introduced both theoretical and empirical developments on
Public Service Science. It appears that services are extremely complex
environments. Introducing change in the form of technological innovation requires a
bureaucratic strategy of translation (as supported within ANT). It is evident that
service regulation dampens the opportunities presented by innovation. Thus,
innovation should be cautiously investigated with particular interest on how
technology impacts the balance of power. Fostering an innovative environment
ought to be a culturally integrated endeavour and not a departmental task to drive
individual interests. The success of innovation relies on the methods used to
evaluate the realisation of co-enacted value. The research presents theoretical
developments on Public Service Science which encapsulates the application of ANT
and SNA to model service socio-technical dynamics. | would suggests that further
research efforts should adopt a similar line of research in order to establish service
network performance analytics (SNPA) and report methods to strategise public

service innovation investments.

In a more troubled and competitive world, business leaders and government know
that innovation and new methods of working are required is they are to succeed in
their service delivery plans. Tight budgets, high costs, higher expectations from the
public, and layoffs are among the reality for many public services, yet policy makers
are thinking long and hard about how to improve competitiveness, boost jobs, and
their respective economies. Thus the question emerges, how do we foster
innovation, how do we manage revolutionary developments in service innovation to
create service prosperity as opposed to the presumptuous attitude towards the
‘transformational power’ of innovation. While the increasing blurring of service
boundaries has created some tensions in service literature, | would view this as
opportunity to reframe what constitutes as modern public service within the domain
of Service Science. While service behaviour describes actions across a service

system, | have highlighted the need to examine the underlying socio-technical
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relational infrastructure while stabilise services (i.e. to ‘look under the bonnet”)
through Public Service Science. In doing so, we can learn not only about ‘how’
services truly operate, but how services may share similar commonalities or how
they may benefit from pooling resources. For example, this may be achieved
through the introduction of cloud computing initiatives within public sector service
which generates greater interoperability between service systems. Service innovation
should not be viewed solely as being technological, but rather, the intertwined socio-
technical factors (i.e. hybrid innovation) which allow the social shape the

technology and the technology shape the social.

The public and private sector services are working more closely together and in
some cases championing the interests of both through various umbrella services
although some alliances may be initially unpopular, for example, outsourcing.
However, with the increasing challenges faced by government in economic crisis
and public sector cut-backs which tickle down through public services, we need new
business models which incorporate greater agility and service analytics. These
models should have a greater sense of inclusion for ‘customers’ of services in areas
of decision-making and value realisation in a responsive and integrated manner. The
structure of the services plays a significant factor in influencing the implementation
of service innovation and innovative opportunity. There is a significant contrast
regarding power of decisions in the public and private sector, as public service
decisions are far more likely to impact on people’s lives. Thus, innovation is a driver
of service success. However, private sector services appear to be more ‘motivated’
to experiment with various innovation strategies to increase profits which may
hamper their willingness to ‘share knowledge’ on service innovation. This suggests
that there is a need to develop programmes which share knowledge and best practice
on service innovation and IT-enabled service initiatives through the right service
delivery models and change the default bureaucratic delivery model. This would
encourage service providers to become less risk averse and permit them to try

alternative approaches to optimise service delivery.
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Appendix A - Sample of Semi-Structured Interview Questions

[Note: these questions provided some structure on the interview process but did vary from
interviewee to interviewee based on various demographics and the unfolding of various
discussion directions]

Describe your role in the department

How would you describe the current paper-based system?

Who are the key stakeholders within the service?

Can you tell me about the [EASD] and its activities; general background.

Could you describe how the [EASD] provides a service, its main characteristics and its
core function?

How would you describe its effectiveness?

Has the current system ever let you down, i.e. prevented you from completing the
grading task?

What are the advantages/disadvantages to a paper based system?
Where would you carry out the grading process?
Who is responsible for the grading on the paper based system?

Looking at the paper based system what are the core factors which must work in order
for the system to be a success?

If you were in charge of the grading system what would you like to see changed?

Can you see any resistance to the new IS system? Why/Why not?

What does ‘control’ mean to you then over the process?

Does overtime reflect the strain on the system?

Is IT an important factor in the current process?

Do you think IT will have the same role or a greater role in the future?

Who is responsible for this change?

What is going to change as a result of the new electronic system?

How would you describe how the service is managed?

How would you describe the performance of the current paper-based system?

Would you say that there is an expectation that the service system will adapt to your
needs?

Do you think the electronic system will make them/you more responsible for the
process?

How would you describe the new IS?
What are the advantages/disadvantages of having the system online and available 24/7?

What are the main gains and losses of going with the 1S?
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Did you attend the workshops?

Have you been consulted about the new system?

Do you think the IS should be built in-house or outsourced?

Why do you think it’s being implemented now?

Is IT having a positive impact on the way things are done here...or worse overall?

In terms of policy and procedures, do you consider them to be a positive thing or a
negative thing for a service?

Does a person’s position impact on communication, e.g. the higher up the hierarchical
structure of the university, the more important it is to communicate with and the lower
down, the less important communication becomes?

How does the service structure accommodate for external demands and service strain?
Are you reliant on people to co-operate to prevent the system from halting or failing?

In terms of the relationships which exist between you (the EASD) and the department,
what are the main issues?

From your experience, what or who manages the service interaction?
Do you think service policy enables or inhibits the service? Explain.
What would you describe as the main barriers to managing the service system?

In terms of service information, what would you consider to be the most important
factors?

How would you describe the use of language in the way you communicate with service
staff?

If you were to improve the system, what results would you like to see ‘improved’?
How would you know if you have actually reached that desired improvement?

How would you examine that a change/improvement has occurred in the service system
in the future?

Would academics typically ask/enquire how the system operates, or do they care?

Is there a certain group of people who hold back from submitting grades before or on
the deadline?

From the survey | sent out, there is a mixed reaction on the new online system. What
are your views on the new system?

Who initiated the idea of this new system and the need for change and why now?
How can you claim that technology is going to improve the system?

To sum up — what are the key points of information | should walk away with regarding
this system?
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Appendix B - Sample of Online Survey

1. Research Overview

Please answer all six questions. The questionnaire should only take 3 minutes to
complete.

This survey is directed at Academic Staff (i.e. Module Leaders) who are responsible for
submitting student grades to the Exam Administration Service Department (EASD>).

The purpose of this study is to investigate the functionality of the current (paper-based)
exam grading system and this survey will partially evaluate the level of Academic-
EASD interaction within the exam grading process.

Your participation is very much appreciated for this study. Please be assured that all
information provided will be treated in absolute confidence and used solely for the
purpose of this research. All participants are guaranteed anonymity as results will be
presented in aggregate only. The Science and Engineering Research Ethics Committee
have also provided ethical approval to undertake this study (RE: S&E10/31).

Noel Carroll

PhD Researcher

Lero - the Irish Software Engineering Research Centre
Department of Computer Science & Information Systems
University of Limerick

Email: noel.carroll@lero.ie

2. Paper-Based Exam Grading Process

1. Department

2. Please specify who you interact with during the current (paper-based) exam grading process
to successfully submit student grades to Exam Service Administration Department (tick all that

apply)

> Edited here for confidentiality reasons to comply with resaerch ethics
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A N T e e [ I I [ (N I B B B

Faculty Dean

Assistant Dean Academic Affairs

Assistant Dean Research

Faculty Manager

Head of Department

Course Director

Faculty Administrator

Office Administrator

Fellow Academics

Exam Service Administration Department Manager
Exam Service Administration Department Staff
Information Technology Department (ITD)
Teaching Assistants

Faculty Technical Support Staff

Students

Other (please Specify)—"l—l 2

3. How would you typically interact with Exam Service Administration Department when you

submit the exam grading sheets?

r

I I I N -

Face-to-face

Telephone

Email

Staff Meetings

Through another member of staff within the department

Never interect with [EASD]

Other (please specify)l
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4. Are you willing to participate in a short interview regarding the current exam grading
process and the electronic grading process?

-
Yes

o
No

Other (please specify)l

5. If you are willing to participate in a short interview, please provide your email address
below:

[l »

6. Please provide any additional comments that you feel is important regarding the exam
grading process.

i of
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Appendix C - Online Survey Email (academic staff)

Dear Academic Staff Members,

I am studying the exam grading process and the changeover from a manual to an online
system. As part of the second phase of my PhD research, | wish to learn of your experience
using the electronic grading system through the short questionnaire (5 questions) which can
be accessed through the link below:

http://www.surveymonkey.com/s/7ZNPT2S

In the event that you do experience any difficulties in accessing the survey, can you please
copy and paste the link into your browser.

Your participation is very much appreciated for this study. All information provided will be
treated in absolute confidence and used solely for the purpose of this research. All
participants are guaranteed anonymity as results will be presented in aggregate only.
Approval has been received from the Science and Engineering Research Ethics Committee
(RE: S&E10/31).

If you have any queries, comments, or concerns regarding the questionnaire, please feel free
to contact Noel Carroll, Lero (noel.carroll@lero.ie), Ita Richardson (ita.richardson@Iero.ie),
Eoin Whelan (ecin.whelan@ul.ie).

Yours sincerely,
Noel Carroll

PhD Researcher

Lero - the Irish Software Engineering Research Centre
Department of Computer Science & Information Systems
University of Limerick

Tel: 061-203637

Email: noel.carroll@lero.ie

Website: www.lero.ie
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Appendix D - Interview Macro

Public Sub ExtractCommentsToNewDoc ()
‘Extract all interview notes from original document and summarise in
a table format

Dim oDoc As Document
Dim oNewDoc As Document
Dim oTable As Table

Dim nCount As Long

Dim n As Long

Dim Title As String

Title = "Extract All Comments to New Document"
Set oDoc = ActiveDocument
nCount = ActiveDocument.Comments.Count

If nCount = 0 Then
MsgBox "The Active Document Contains No Interview
Comments.", vbOKOnly, Title
GoTo ExitHere
Else
'Stop i1f user does not click Yes
If MsgBox ("Extract All Interview Comments to a New
Document?",
vbYesNo + vbQuestion, Title) <> vbYes Then
GoTo ExitHere
End If
End If

Application.ScreenUpdating = False
'Create a new document for the comments, base on Normal.dot
Set oNewDoc = Documents.Add
'Set to landscape
oNewDoc.PageSetup.Orientation = wdOrientLandscape
'Insert a 4-column table for the comments
With oNewDoc
.Content = ""
Set oTable = .Tables.Add _
(Range:=Selection.Range,
numrows :=nCount + 1,
NumColumns:=4)
End With

'Insert info in header - change date format as you wish
oNewDoc.Sections (1) .Headers (wdHeaderFooterPrimary) .Range.Text =

"Interview Comments Extracted From: " & oDoc.FullName & vbCr

"Created by: " & Application.UserName & vbCr & _
"Creation date: " & Format (Date, "MMMM d, yyyy")

'Adjust the Normal style and Header style
With oNewDoc.Styles (wdStyleNormal)
.Font.Name = "Arial"
.Font.Size = 10
.ParagraphFormat.LeftIndent = 0
.ParagraphFormat.SpaceAfter =
End With

|
o))
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With oNewDoc.Styles (wdStyleHeader)
.Font.Size = 8
.ParagraphFormat.SpaceAfter = 0

End With

'Format the table appropriately

With oTable
.Range.Style = wdStyleNormal
.AllowAutoFit = False
.PreferredWidthType = wdPreferredWidthPercent
.PreferredWidth = 100
.Columns (1) .PreferredWidth = 5

.Columns (2) .PreferredWidth = 25
.Columns (3) .PreferredWidth = 50
.Columns (4) .PreferredWidth = 20
.Rows (1) .HeadingFormat = True

End With

'Insert table headings

With oTable.Rows (1)
.Range.Font.Bold = True
.Cells (1) .Range.Text = "Page"
Cells (2) .Range.Text = "Comment scope"
.Cells (3) .Range.Text = "Comment text"
.Cells (4) .Range.Text = "Author"

End With

'Get info from each comment from oDoc and insert in table
For n = 1 To nCount
With oTable.Rows(n + 1)
'Page number
.Cells (1) .Range.Text =

oDoc.Comments (n) .Scope.Information (wdActiveEndPageNumber)
'The text marked by the comment
.Cells (2) .Range.Text = oDoc.Comments (n) .Scope
'The comment itself
.Cells (3) .Range.Text
'The comment author
.Cells (4) .Range.Text = oDoc.Comments (n) .Author

End With
Next n

oDoc.Comments (n) .Range.Text

Application.ScreenUpdating = True
Application.ScreenRefresh

oNewDoc.Activate

MsgBox nCount & " interview comments found. Finished creating
comments document.", vbOKOnly, Title
ExitHere:

Set oDoc = Nothing
Set oNewDoc = Nothing
Set oTable = Nothing

End Sub
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Appendix E - Sample of Macro Summary Table

Page | Comment scope Comment text Author
2 I thought that there was a high probability of error and you Paper: high probability of Noel
were depending on pieces of paper getting the right destination | error, risk of not delivering

at the right time. to destination, dependent
on pieces of paper.
7 You were hoping that the system wouldn’t crash because we [university] reputation Noel
had system crashes giving out results over the last 2 years so | Acceptance culture
am aiming to do things better this Christmas and get my results
in before Christmas if | can and giving that we have relatively
small numbers this should be possible.
12 | have taking grave exception to those memos historically. You Tend to ignore [EASD] Noel
see that presume that the only ingredient in your grade is the emails
exam that people just sat. [EASD] assume that grading
is just about grade
assigning.
Frustration with lack of
[EASD] insight on course
formation and grading
process
12 So | think it will be interesting to see how this works as it's the Caution as to the way Noel
first of it manifestation and the training session made it look system training is told IS is
really easy. That always gives me unease because you thing this | simple to use, but is
is really simple and idiot proof —is it going to be? doubtful
IS reputation in [university]
13 I think it's very praise-worthy. | think they are trying to cut out Purpose of IS: reduce Noel
paper and trying to cut all these journeys on foot from different | paper, reduce need to
buildings. | think they are hoping to cut out error and all of that | deliver grades, reduce
is fantastic. When we have the technology we might as well use | errors,
it. In fact a lot of the systems now are moving to electronic in
term of expense claims etc so this seems to be a big push.
14 There is no way of having any dialogue between that side of the | Lack of communication Noel
university and this side and because of the lack of across [university]
communication it’s not just exam results its across a lot of Lack of communication
things we do that there is unhelpful tension. It would be great if | causes tension
we could get rid of it. Would like to remove
tension in UL
14 | think one of the major problems that people on the admin Jealousy with freedom of Noel

side have is that we don’t have to be in a t a certain time as
people that side have said to me is “isn’t it well for you that you
don’t have to be in at 9” and one day somebody said this to me
and | had been in here till 11 translating a document for her in
to language X.

academic time schedules
and some resentment
thinking academia have
little to do.

304




Appendix F - Interview ANT Coding Concepts

Coding Concepts

Actant

Actor Network

Assemblages

Associations

Black box

Translation

Problematisation

Obligatory Passage Point

Interessement

Enrolment

Inscription

Performativity

Irreversibility

Immutable mobile

Speaker/delegate/ representative

Betrayal
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Appendix G - Summary of Interview Codes

24/7 availability

Absenteeism

Academic Commitments

Academic Requirements

Academic Roles

Acceptance

Access to information

Accessibility

Accessibility at specific periods

Accessibility no advantage

Accommodating

Accountability

Accuracy

Accustomed to change

Acknowledges

Acquaintances

Actions

Actions increases errors

Actor removal

Actor addition

Adapt to change

Adaptability

Adaptable service

Added level of bureaucracy

Administrators

Advantages

Alerts

Alleviate tasks

Alleviate workload

Analysis-paralysis

Analyst resources

Anonymous

Answerable

Application problem

Approval

Assistance

Attitudes

Authoritative language

Authority

Automate

Availability

Background
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Back-up plan

Basic functionality

Benefit

Blame

Bottlenecks

Breakdown in communication

Budget constraints

Build in-house

Bureaucratic system

Business analyst

Calendar

Cannot visualise service

Care for operations

Cause and effect

Central administration hub

Centralisation

Change encouraged internally

Change in medium

Change interactions

Change is constant

Changes in module

Chasing

Class size

Co-creation relationship

Collaboration

Collate information

Communicate benefits

Communication

Competence

Complete automation

Compliance

Complicates process

Concentration

Confidence

Confidence in ability

Confidentiality

Conflict

Conflicting objectives

Consequence

Consequence in Co-operation

Constant Relationships

Consultancy




Continuous Assessments

Continuous process

Control

Co-operate

Costs prevent change

Course structure changes

Courses addressing trends

Culture acceptance

Cumbersome information

Cyclical information

Cyclical process

Cyclical process demands

Cyclical process lifecycle

Cyclical relationships

Cyclical workflows

Daily work targets

Data checking

Data Consistency

Data entry

Data entry role switch

Data inconsistency

Data Input

Data Inputting problem

Data Integrity

Data integrity responsibility

Data reference

Data sensitivity

Deadline

Deadline measures performance

Deadline should match schedule

Deadline

Deadline vs. Guideline

Decentralisation would remove
uniform action

Decentralised system

Department Admin responsibility

Departmental evolution

Departmental interests

Departmental quality

Dependent on uptake

Dept Admin Responsibility

Dept. Admin responsibility

Design feedback

Destiny

Devolution of power
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Dictates functionality

Dictates requirements

Disadvantages

Disappointment

Distribute sources of task info;
email, newspaper, website,
calendar, etc

Do not outsource

Document flow

Documentation

Downtime determines IS
performance

Driving change

Dual data entry

Duplication

Duplication of work

Ease of use

Easy to operate

Educational channels

Effectiveness

Efficiency

Efficient

Ego-driven

Electronic record

Eliminate bottleneck

Email evidence

Email Excel Sheets

Email relations

End-user Frustrations

Error Checking Capabilities

Error checking facilities

Error location

Error prone

Errors require direct interaction

Essential vs. Peripheral
requirements

Evolving service system

Exam meetings

Excel

Excel functionality

Excel removes transcription

Existing technologies

Expectations

Expense of meeting requirements

External audit




External initiation

External pressures

Face-to-face (urgent)

Faith on Compliance

Familiar

Fast implementation

Fear

Fear of destabilising network

Fear of IT

Fear of resistance

Fear of responsibility

Fears of dept culturalism

Finance problem

Flexibility

Focus on students

Forced on Users

Fragmented efforts

Fragmented process

Free up resources

Friendly relationship

Frustrations

Functional local system

Functional vs. Effective

Functionality

Functionality driven by [EASD]

Functionality vs. Trends

Generate records

Global management

Globally: system breaks down

Governed by calendar

Grade alterations highlights errors

Grade bands

Grade reports

Grade transcriptions

Greater error checking capability

Greater importance placed on IS

Greater IT support required

Guidelines

Hacking

Handwriting interpretation

Harmful to service

HCI

HCI ambiguity

Hierarchy influence

Hierarchy influence
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HoD approval

HoD interaction

Human error

Illogical service operations

Impact

Impact of not co-operating with IS

Impact on roles

Implementation

Implications

Import

Improvement

Improve efficiency

Improve functionality

Improve operations

Improve service

Improves quality

Inaccessible information

Increased tasks

Individual Objectives

Individual deadlines

Individual requirements

Information exchanges loose
context

Information is to instruct

Information overload

Information value

In-house skills

Instruct Co-operation

Instruction

Interact when problem arises

Interaction

Interaction for IT support

Interaction impacts service
network

Interaction when problem affects

Interests

Internal problem-solving

Internal task delegation

Intuition

Involvement

Irreversible IS dues to
cost/resources

IS acceptance

IS accommodates for lack of
resources




IS Aspiration vs. Requirements

IS benefits

IS capabilities limit service
improvement

IS culture

IS design

IS documentation

IS faster

IS incapable of adopting to change

IS instruction (video)

IS is slower

IS Justification

IS means improvement

IS reaction

IS records

IS reputation

IS: stagger workload

IT culture

IT inadequacies

IT perception

IT proficiency

Job description

Job security

Just-in-Case Policy

Knock-on effect

Lack of Concern

Lack of Confidence

Lack of control

Lack of insight on co-operation

Lack of integration

Lack of IT skills in [EASD]

Lack of metrics/KPls

Language

Learning

Learning encounters problems

Less interaction implies better
service

Less workload

Likelihood of co-operation

Linking to finance

Little need for Macro
Management

Little need for Senior
Management

Local management
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Local regulations

Local vs. Global objective

Locally: system works fine

Location

Lose control

Loose paper trail

Loosing functionality

Manage

Manual visibility

Manually add missing data

Measurement is difficult

Meeting expectations

Micro Management

Minority disturbance

Missed Opportunity

Missing data

Modern

Name and Shame

Nervous

Network cohesion

Network growth

Network Power

Network shift

New roles

New staff

No advantage

No alternative system

No benefit

No change in process

No committed IS support

No consequence

No consultation with customer

No control

No focus on efficiency

No insight

No notice of change

No of courses

Not responsible for technical
failures

Offload responsibility

Offload tasks

Offloading

Old fashioned

Online communication (less
urgent)




Online support

Opportunity vs. Risk

Outdate Web information

Outsource Solution

Outstanding grades

Overtime

Overtime reflects service demand

Overtime tradition

Overworked

Painstaking data entry

Paper alterations

Paper is effective

Paper is inefficient

Paper is portable

Paper is reliable

Paper problems do not impact
academics

Paper references records

Paper supports better integration

Partial improvements

Paying academics for data entry

Performance

Performance Reporting
Mechanisms

Periodic Pressures

Personal agenda

Personal failure

Personal interaction

Personal relations

Personal requirements

Personalities

Personalities

Physical records

Policies restrict capabilities

Policy and boundaries

Policy creates understanding

Policy instructs

Policy protects

Poor management

Positive move

Power

Power dilution

Power possession

Presenting information

Pressure
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Prevent human intervention

Prevent human judgement

Printing capabilities

Printing costs

Printing errors

Prioritise Requirements

Probability of error

Problem is the system

Problem ownership

Problem ownership

Process completion

Process delegation

Process optimisation (Locally &
Globally)

Process transparency

Professionalism

Prompts

Printing paper

Protecting UL

Pushed on users

Quality

Quality assurance

Quality commitment

Quality department leaders

Quality documents

Quality documents improve
service

Quality documents train [EASD]

Quality governs actions

Quality mechanisms

Quantity impacts efficiency

Quantity impacts quality

Reallocation of resource
consumption

Reduce errors

Reduce labour

Reduce manual tasks

Reduce paper

Reduce stress

Reduce time

Regulation evolves

Regulation gatekeepers

Regulations

Regulations governs behaviour

Regulations lack visibility




Regulations protect service
provider

Relationship evolves

Reliance on technology

Remote access extend academic
workload

Remove burden

Remove paper

Remove paper

Remove responsibility

Removes interpretation

Removing paper

Repetitive information

Repetitive

Replicate accuracy

Replicates attitudes

Replication

Replication

Reporting mechanism

Reporting mechanism

Request IS change

Requirement vs. Wish List

Requirements

Requirements analysis

Requirements change

Requirements change annually

Requirements input

Resistance

Resistance impacts students

Resistance: Irish culture

Responsible for service reliability

Resource availability

Resource consumption to recover
information

Resource consumption

Responsibilities transfers with
document flow

Responsibility

Responsibility for IT support

Responsibility for someone else’s
mistakes

Responsibility ownership

Restructure

Reversibility

Reward to seek information

Risk
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Robust

Role change

Role description

Routine

[EASD] and Academics rely on
each other

[EASD] did not evolve with
university change

[EASD] Frustrations

[EASD] Requirements

[EASD]: Quality control role

Sabotage system

Seamless

Security

Self interest — micro-local
objectives

Self Interests

Self-motivated efficiency

Senior management decisions

Service analysis

Service Capabilities

Service characteristics

Service competence

Service confidence

Service Cycle

Service cyclical problems

Service demand

Service eco-system

Service Engine

Service evolution

Service fad trends precede
functionality

Service goal: provide student with
a grade

Service Integration

Service is management led (top-
down) but influenced bottom-up
(academics)

Service logic

Service process awareness

Service Pressure

Service reliability

Service relationship

Service supply chain

Share responsibility

Simple system




Speedy implementation

Timely

Static system

Top-down management

Streamline process

Tracking system required

Stress

Tradition

Stress test

Students identify errors

Traditional approach to
management

Submission rate

Training

Submit

Transcription errors

Sulis

Transfer interest

Supply grades

Transfer responsibility

Support medium

Transparency

Supportive relationship

Teamwork

Surge of supply

Trends

System acceptance

Trust

System development

Typing error

System failure

UL cannot develop IS

System flaws

Uncertainty

System is built around the
technology rather than the
technology built around the
service

Under Resourced

Understanding increases co-
operation

System robustness

Unpredictable

System uncertainty

Updating quality documents

Tacit knowledge to develop new
system — address new problems

Upload

Tailored deadline

Use Website to absorb support
requests

Task delegation

Useful vs. Practical

Task prioritising

User vs. Implementer

Task sharing

Violate design principles

Tedious task

Violate requirements principles

Template Spreadsheet

Volume impacts quality

Tension

Waste

Them and Us relationship

Waste Financial Resources

Time consuming

Wish list

Time lapse

Workflow

Time lapse

Workflow confusion

Workload




Appendix H - Visualisation of Code Cloud (NVivo 9)

academlc = ACCESS a ity sccurscy ACCUrate activities addiions
ddress admin admmlstranon ...... | acvaniage woms weme smemomh
apprcval automation availability vesed pecome DENEFit DEtter blame calendar capabilities cenv=
change checking . communication e CONtrOl
cooperation s culture oycical dAtA dEAANINEG wovne cove depencs
dept o == develop different aricut document due duwicaton sasier @ffICIENCY siectranic
email end-user entry EITOI'S ﬂ-c-~BXCB| « expectations external faiwve tear feedback focus
fun-::tltmalltyr .grades greater hOd ruman ienity ignored iIMmpact
.Hmprovement nsistency INCF@ASES individual info

|nf0rmat|0n sea INPUE msvuet megrry INTErACHION  imerest  invonvec

issues oo lack ... . local e management
nechanisms Meet missed ms: network & NUMbEF objectives ofice Offload onine

erations OPPOMUNILY ousis uscurce OVETLiME paper people performance
personal pyscs poicy poor POWEF pre problem DTOCGSS
quality - records reduce regulatlons elatio - FeMOVE replace

;reputation - requwements roSISIANGC resources
resp0n5|blllty role sector sy SEIVICE wras shoet shift o s
oot Staff  stress  svuoure students support

UNIVErSItY e ipioad eervew volun -ruswork «ion WOrKload

313



Appendix I - Description of Web-based System

The Web-based grading system is accessible through a web browser which requests

a username and password (see Figure 1)

g-in screen. Please use the form below to supply your log-in details and click the log-in” button to access the system

Please enter your username and password here:
Mate: This is not your computer account log in

IDfUsername: |

PIN/Password:

Log in ==

Figure 1 Grading Portal Login

Although academics presumed that they could use their campus-wide username and
password, they were disappointed to learn that they were provided with another
username and password to access this portal. Once academics gained access to the
system, they could enter grades for each module (see Figure 2). Academics who are
assigned as module leaders to individual modules within the central student records

system are listed on this system.
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Select Module

[This page allows you to select which module you wish to view within Module Grade Entry.

The record bar can be used to move between the pages of module occurrences.

Start Previous Showing page 1 of 1 @ 50 records per page Next End Goto

1
Module List

Shown below are all of the available modules. Select ene using the button to the right of the module you wish to view.

Module Occ  Year Period  Students Submitted Saved Name Status Select
Grades Grades
ACH051 A 2009/0 SEM1 18 0/18 1-9/18 FINANCIAL REPORTING Grading
BY4011 A 2009/0 SEM1 25 0/25 1-0/23 GENERAL BIOLOGY Grading
ER4507 A 2009/0  SEM1 16 16/16 1-16/16 CLEAN TECHNOLOGY 1 Grading
Fl6001 A 2008/0 SEM1 24 3/24 1-3/24 FINANCING INTERNATIONAL SMALL BUSINESSES Grading
FR4421 A 2008/0 SEM1 11 11/11 1-11/11 FRENCH FOR ENGIMEERS 1A Grading
LA4720 A 2009/0 SEM1 20 20/20 1-20/20 LAW OF EUROPEAN INSTITUTIONS Grading
ME4527 A 2009/0 SEM1 13 13/13 1-13/13 THERMODYNAMICS 3 Grading
N54228 A 2009/0 SEM1 38 3/38 1-3/38 PAIN MANAGEMENT Grading
PH4808 A 2009/0 SEM1 9 9/9 1-9/9 INDUSTRIAL PHYSICS A (CAD) Grading
PM4513 A 2008/0 SEM1 13 13/13 1-13/13 PERSONNEL MANAGEMENT 1 Grading
PM&061 A 2008/0 SEM1 18 18/18 1-18/18 ORGANISATIOMAL BEHAVIOUR Grading
P0O4108 A 2009/0 SEM1 24 0/24 1-1/24 MULTICULTURALISM AND POLITICAL THEQRY Grading

Figure 2 Interface of Web-based System

Academics selected the module which they were grading and the module would list
all of the students’ names and a textbox for grade entry to be submitted. The grades
are entered into the system and saved. Once the grades are submitted, academics can
review the grades and submit them into the central students’ records system. A
module is selected to grade and a list of students is provided to allow a lecturer enter
a grade for each student (Figure 3). When the grading is complete, lecturers are
presented with a summary of the grades or a grade distribution which calculates the
Quality Point VValue (QPV) of each module (see Figure 4)
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RTS Code (Registration type)

Walid Grades for this registration type

M, S, 52,1,0

A1, AZ,B1,B2,B3,C1,C2,C3,01,D2,F,NG, M

p

P = pass, N =fail

G

G = attendance, H = non-attendance

40 Students Listed

Enter Grades

Emter the grades in the boxes below and use the Store button to zave . When finizshed, Quit will retum you to the previows soreen .

1 - MODULE 100%

student Id Hame Grade

Figure 3 Grade Entry Interface

GRADE Distribution

Totzl 1=
Total A2=:
Total B1s:
Totzl B2=s:
Totz| B3=:
Total Cis:
Total C2s:
Total C3=:
Total Dis:
Total D2s:
Total Fs: 0
Total NG=s: 0
Total M=: 0

Total Ms: 0

TotzlP=: 0

Total Is: O

Total Exs: 0

[ S s R s e

Average QPV: 2.90 {calculated excluding I and NG grades)

Total Number of Students that took this module: 22

Figure 4 Grade Distribution Summary

In addition, after the grades for the modules have been submitted, an email
confirmation is sent to the Module leader, the Head of the Department and the
Department Co-ordinator detailing the grade distribution and average QPV for the

module (Figure 5).
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Faculty: AHEZ

Aoadewic year: 2010/1
Semester: SEM1

Below is the Grade distribution for all grades submitted for this module

Grade Distribution
Total Als:
Total Azs:
Total Bls:
Total Bis:
Total B3s:
Total Cls:
Total Cza:
Total C3=:
Total Dls:
Total D2s:
Total Fs:
Total NGa:
Total Is:
Total ExXs:
Total Ms:
Total N:

Total P:

Total G:

DooDooOOCOOODOODwOoONON

AVG QPV for this module: 3.42
Total Number of Grades Entered on this module: 10

Total Mumber of Grades Missing for this module: O

Total Mumber of Students registered for this module: 10

Notification to the Head of Department: Grades have been submitted to the 3tudent Records datsbase for this module. These grades are approved. You have
an opportunity to recall these grades should you be dissatisfied with the distribution of the grades at this time.

Please email ModuleGradeEntryful.ie with your reguest to recall these grades and indicating vhen the new grades will be re-submitted. On receipt of this

Figure 5 Sample of Email sent to Module Leader and HoD

The HoD is given the opportunity to disapprove the grades or if no action is taken, it
is presumed that the HoD has approved of this grade distribution. Once grades are
finally approved, students are issued with grade a report which lists their modules
and the grades awarded to each module they have completed.
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