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Abstract

Policies which have transformed legacy services to digital services in the public sector
have had considerable impact on both governments and service users. Research suggests that
as a result of digital transformation, public sector services are failing to meet user needs and
expectations, with a direct association between user ability to interact with public service
entities and digital services. This dissertation argues for the development of a practical tool that
can be used to identify, understand and assess relevant systems and their roles in digital
transformation processes, in order to develop a governance framework for effective digital
transformation in eGovernment. Evidence supporting this research is based on a case study of

the Australian Taxation Office.
Methodology

An interpretative and exploratory mixed method approach was adopted, using a
multimethod technique for data collection. Data included observations, focus groups, surveys
and existing data sources, used to profile eGovernment service users and users of legacy
systems. The aim was to understand the barriers to use, factors promoting their use and
assistance required from service providers. Subsequently, soft systems, Enterprise Architecture
and system of systems approaches were applied to provide a foundation for the exploration,
collection and analysis of the data. Gioia and thematic analysis was used to find meaning within
the qualitative data, while descriptive statistics, logistic regression and longitudinal analysis

were used to analyse the quantitative data.
Findings

This research identified a number of key factors influencing the long-term adoption of
public sector digital services. Within the public sector or eGovernment space, legacy systems
are still important to the community as they provide a safety net. Similarly, assistance should
be provided through multiple avenues, including online, in person and over the phone. Public
sector entities need to invest in educating the community on both the technical and digital
components of their services. For taxation, this includes an explanation of what taxation entails
and how to lodge returns depending on circumstances. The results of a quasi-randomised
control trial demonstrated that non-digital users were more inclined to shift to digital services



after receiving communication on their availability and effectiveness. There are numerous
factors which impact the adoption and use of digital services in the public sector. Looking at
each factor in isolation does not provide a holistic view of the various users. This research
identified the need to create a holistic view of the various systems affecting digital
transformation and adoption. The findings were used to inform and develop a framework for
effective digital transformation of eGovernment services, which has assisted in identifying the

relevant systems and assessing their roles and interactions in the process.
Research Limitations

This research provides a framework for the ongoing development of eGovernment
services. A limitation to this research is that it was based on a case study of a single entity.
Additional research was carried out on digital health platforms to demonstrate the
generalisability of the findings; however, further research is recommended to address the

limitations.
Practical Implications

This dissertation proposes a governance framework as a practical tool to guide public
sector organisations effective digital transformation to eGovernment. The proposed
governance framework provides a tool for the identification and assessment of the relevant

constituent systems and their roles and interactions within digital transformations.
Originality and Value

This research contributes to the body of knowledge through the development of a
governance framework which forms a practical tool to guide organisations through effective
digital transformations. The research argues that a more holistic understanding of the
constituent systems comprising the digital transformation system as a whole can aid with the
use or creation of effective digital services within the public sector. Through qualitative and
quantitative data analyses, the research was able to identify relevant systems influencing the
adoption or non-adoption of digital services in the public sector. The contribution to knowledge
within this research is the creation of a practical framework for the effective digital

transformation as it assists in the identification and assessment of the relevant systems and their



roles and interactions in the process, and which can be applied to private and public sector

entities.
Keywords

Effective Digital Transformation, Triangulated Systems Approach, Governance

Framework
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Glossary of Key Terms

Mandatory Environment: Public sector organisations who must by legislation provide
digital platforms for their services. Included in Paper’s 2, 3 and 4.

Mandatory Interactions: Users who meet certain characteristics and must by legislation
interact with the public sector service provider to meet these obligations. Included in Paper’s
2, 3and 4.

Assistance seeking: When individuals or groups search for guidance or support with using
digital services. Thisincludes practical and technical support for the use of taxation services,
how to use the system and how to complete annual taxation obligations.

Lodgement: Completion of annual interactions with the Australian Taxation Office,

resulting in the completion of the annual reporting obligations.

Digital Lodgement: Completion of the aforementioned annual reporting obligations

through online services (e.g., myTax platform).

Digital Services: Services (including eGovernment services) that utilise information and
communications technology and are run through online forums requiring access to computers

and internet.

Digital Literacy: Having the necessary skills, understanding and confidence to use digital

services provided by either public or private sector entities.

Public Sector: Organisations or agencies who act on behalf of the government (including

specific legidation) to provide services and information to citizens.
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Chapter 1. Introduction

1.1 Research Question

Current legislative changes which mandate that legacy services need to transformed into
digital/eGovernment services within short periods of time and with limited funding, are
impacting public sector organisations. The aim of this research is to explore and better
understand relevant systems and their roles in digital transformation and then develop a
governance framework for effective digital transformation in eGovernment. The digital
transformation process often fails toassess the roles, views and boundaries
of constituent systems and the system as a whole, and how these may influence the efficacy of
the transformation process. This research argues that a governance framework can be a useful
mechanism to determine how constituent systems and the overall system affect digital
transformation and consequently assist organisations with managing such a fundamental
change to their operations more successfully. An extensive review of the literature revealed
that no framework currently exists to help policymakers, digital service designers and
engineers to improve digital transformation projects. This research addresses this gap by
developing and presenting a governance framework which takes into account multidimensional
levels of integrated and autonomous constituent systems and the overarching complex system
to provide a more holistic representation of their interactions and roles in digital
transformation. This research further proposes the most pertinent constituent systems that can
be assessed through the governance framework to gain more knowledge about their roles in
and impact on digital transformation.

1.2 Research Objectives

This research presents a framework based on the application of a systems approach, that
identifies each constituent system within the system effecting digital transformation. The
aforementioned systems approach presented in this paper is supported by triangulation, this
approach refers to the use of multiple approaches to collect and analyse data in order to enhance the
research credibility. This systems triangulation approach utilises soft systems methodology, system
of systems and enterprise architecture. By combining three methods, the approach can leverage the

benefits of each method and overcome some potential limitations of each method. The proposed

1



framework allows an organisation to holistically identify stakeholders, goals, limitations and risks for
each system and the broader system as a whole. The presented framework allows organisations to
switch views between the various constituent systems and identify and mitigate risks, understand
who the stakeholders are and their points of view and goals at the constituent system and system.
This framework fills the gap in the literature and addresses the challenges associated with a lack of
management framework for organisational digital transformation. Specifically, a process for
addressing systemic risk. Systemic risk is based on the product of the manner in which the various
parts and systems act and interact across the broader system, to create the emergence of a risk or
breakdown of the entire system rather than just the individual part. This is similar to system of systems
methods, which states that whole system is more than the sum of its parts. Therefore a holistic

approach is needed to assess the situation.

Without a framework for the effective management of digital transformation, the reactions to
changes in the system are often slow and ineffective in the long-term. Within the current approach
equal attention to being both reactive and proactive given the situation, whereas what is needed is
greater flexibility to be able to integrate and be proactive and reactive at the same time. Understand
that proactive tasks are critical, however the future is not predictable, so organisations need to be
reactive as well. Organisations need a framework that is flexible. With changes within the
environment occurring rapidly, an adaptive framework is needed to help organisations to better adapt
to changing events in a dynamic manner. For governments, traditionally demands have been stable,
however due to the expansions of the scope of services offered by governments, they are more
exposed to unexpected events. This is a result of being more interconnected, therefore a framework
is both adaptive and flexible. Without understanding all of the constituent systems and the system as
a whole, it is difficult for planning for effective contingencies. Currently, there is no holistic view of the
constituent systems and the whole, a holistic view is needed to incorporate the systems within a

whole, specifically understanding that the whole is more than the sum of its parts.

1.3 Dissertation Structure

The dissertation follows a “dissertation by publication” structure. Chapter 1 introduces the
problem space and outlines the research to be undertaken, including the research objectives.

Chapter 2 presents the literature review, and the six published papers as follows:

- Paper 1: Conceptua paper: A Public Sector Approach to Digital Inclusion

2



- Paper 2: Digital Interactions Strategy: A Public Sector Case

- Paper 3: Digital Adoption Strategy: A Public Sector Ecosystem

- Paper 4: Digital Adoption: The Need for Truly Inclusive eGovernment Services

- Paper 5: eGovernment Digital Adoption: Can the Adoptive Behaviour of Individuals
be Predicted?

- Paper 6: A System of Systems Management Framework for Digital Transformation in
eGovernment

Chapter 3 outlines the methodology applied within this research. Chapter 4 outlines the
governance framework developed in the case study environment. Additionally, the results
chapter includes the findings of the validation and verification process for the governance
framework and guidelines for application. Chapter 5 summarises the key findings, outlines the
practical implications of the research, provides an explanation of the research limitations, and

proposes future research avenues:
1.3.1 Overview of Chapter 2 Literature Review

In Chapter 2, an extensive literature review is presented, which explores previous research
relating to effective digital transformation. The literature review demonstrates how digital
transformation is not being managed effectively and how this can be linked back to a lack of
governance framework. The literature also offers a greater understanding of the various
systems impacting users, policymakers and digital service designers involved in digital
transformations. Numerous barriers are also associated with eGovernment service provision,
including levels of trust, usability and perceived usefulness of services, and inaccessibility of
services (associated with lack of internet access or ownership of Information Communications
Technology (ICT)) (European Commission 2007; Gilbert, Balestrini and Littleboy 2004;
Hung, Chang and Yu 2006). Digital transformation is a complex process. The literature
suggests that holistic governance can provide organisations with a better understanding of their
environment, which then leads to improved decision-making and planning. This research
therefore seeks to identify barriers to digital adoption within the mandatory space and how that
relates to effective digital transformation, as well as develop a governance framework for
effective digital transformations. The proposed framework considers the multiple constituent

systems influencing digital transformations and provides guidelines for application.

3



Once the research gap was underpinned, the literature review was extended to assist in the
identification of the wvarious systems influencing digital service adoption, including
understanding the impacts of the potential constituent systems (involving views and goals) and
how they relate to the digital transformation system as a whole. The literature review revealed
a gap in the method of identifying and classifying stakeholders, specifically how current
stakeholder analysis techniques seem to identify stakeholders in isolation, without
understanding their interactions. A multidimensional stakeholder analysis tool needs to be
developed, to help view stakeholders holistically. This is especially relevant for understanding
the constituent systems impacting digital transformation processes, as the interactions between
systems and stakeholders are multidimensional in nature and by understanding this, the
environment can be better studied and issues can directly be addressed. A literature review on

systems approaches linked to the research argument was therefore required and developed.

An extensive literature review on soft systems methodology (SSM), system of systemsand
Enterprise Architecture (EA) was conducted. These three complimentary approaches were
combined in order to increase research validity and overcome potential weaknesses associated
with a single approach. To understand systems approaches generally, an in-depth analysis of
the various systems definitions, components of systems approaches and how systems
approaches are used was considered critical to gain aholistic picture of how systemsare applied
to different scenarios. Multiple systems theories were used to create an approach that was
holistic and enabled the identification and understanding of the various systems and elements
impacting digital transformation, within the literature and within the data collected. A lens for
the combination of multiple systems theories and methods was required to understand the
various systems impacting digital transformation.

1.3.2 Overview of Papers
Paper 1 Conceptual paper: A Public Sector Approach to Digital Inclusion

This conceptual paper contributes to the overall research by outlining the existing
literature, government research and expert opinions relating to the eGovernment space. In this
paper the problem space is also defined, and the Australian Taxation Office (ATO) case study

is introduced.



Paper 2 Digital Interactions Strategy: A Public Sector Case

This paper contributes to the dissertation by providing an observational study. The study
utilises qualitative data to understand the problem space and systems within the eGovernment
space. This data analysis was used to understand the factors and systems impacting
eGovernment service use within the ATO, and identifies links between digital adoption and
effective digital transformation.

Paper 3 Digital Adoption Strategy: A Public Sector Ecosystem

This paper contributes to the dissertation by using a different approach for data collection
and data analysis to provide validity and generalisability across the population. This study
validated the pilot results and demonstrated the link between digital adoption, high use of the
digital services, inclusive services with positive feedback and effective digital transformation.

This research utilised the soft systems method.
Paper 4 Digital Adoption: The Need for Truly Inclusive eGovernment Services

This paper contributes to the dissertation by outlining the need for a systemic approach to
digital adoption research and, in turn, digital transformation. This data analysis was used to test
how advice and guidance could impact digital adoption. Furthermore, the paper verifies that
the issues that occur whilst using eGovernment services and the assistance provided together

form a vital component of effective digital transformation.

Paper 5 eGovernment Digital Adoption: Can the Adoptive Behaviour of Individuals be
Predicted?

This paper contributes to the broader PhD research by demonstrating how big data can be
applied to verify who would respond best to messaging about digital services. Predictive
analytics is applied to determine who would shift from using legacy services to eGovernment
digital services with assistance. The paper explores the future research and limitations of

predictive data and analytics in eGovernment.

Paper 6 A System of Systems Management Framework for Digital Transformation in

eGovernment



Paper 6 is the culmination of the PhD research. It identifies relevant constituent systems
and assesses the systems roles impacting effective digital transformation. This paper introduces
the system of systems and EA approaches to compliment the soft systems methods applied
previously. Paper 6 adds to the existing body of knowledge by providing a practical tool for
identifying relevant systems, their roles and how they interact with one another, and how they
relate to effective digital transformation.

1.4.3 Overview of Chapter 3 Methodology

In Chapter 3, the research methodology is explained. This research used an exploratory
approach to investigate the problem space which is complex and not clearly defined, and
undertook both qualitative and quantitative data collection and analysis. An interpretative
approach was adopted to sense-make the complexities of the field under study. As Weick states,
“The basic idea of sensemaking is that reality is an ongoing accomplishment that emerges from
efforts to create order and make retrospective sense of what occurs” (1993, p. 635). As
sensemaking requires systems approaches (i.e., an interpretation of the system’s elements), a
triangulated systems approach was also used to support the analysis and adopted in the process
of data collection and analysis. Three systems approaches were applied: SSM, system of
systems, and EA. Figure 1 outlines the research structure and justification for each stage.



Identification of the problem space

Result: Identified that digital transformation processes are
inconsistent and not effective, this can be related to a lack of
framework.

Purpose: Systems impacting digital adoption and the relationship to
digital transformation, including issues of inclusiveness.

A 4

Multidimensional Stakeholder Analysis

Results: The results of the Multidimensional Stakeholder Analysis
Purpose: Issues identifying all of the stakeholders, including their concluded that multiple systems are part of the problem space,
roles, views and goals specifically the complexity in managing the digital transformation.

A 4

Conceptual model

Results: Based on the results of the identification of the problem

Purpose: Used as a staring point to identify various factors and space and multidimensional stakeholder analysis four key systems
systems impacting the goals, views, concepts, concerns and roles were identified. However the results of the data collection and
identified within the multidimensional stakeholder analysis analysis demonstrated that the conceptual model did not include

all relevant systems impacting effective digital transformation.

A 4

Data collection and surveys

Purpose: Determine the factors and systems outlined by the users
of digital services, what impacts there digital adoption and how it

relates to digital transformation processes

Results: Through the data collection and surveys, other systems not
outlined within the conceptual model were identified

Framework and Approach

Purpose: Results of the surveys and data collection identifying Results: Identified and tested the roles of the various systems
systems impacting digital adoption and how they relate to digital identified within the conceptual model and the data collection,
transformation. specifically as they relate to digital transformation

A 4

Validation and Verification

Purpose: Additional focus group including a take away survey Results: Respondents indicated that they believed that the
completed by individuals who have been part of a digital framework was complete and included all of the relevant
transformation in the last 12 months consitutent systems they had encounted in their experience

Figure 1 Research Stages and Justification
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1.3.4 Overview of Chapter 4 Results

This chapter discusses the findings not reported within the papers. The first section in
Chapter 4 outlines the application of the proposed governance framework for effective digital
transformation to the ATO Case Study. The second section in Chapter 4 outlines the results of
four focus groups seeking to validate and verify the key systems identified within the
governance framework, and the guidelines for application to assess the roles and interactions
of the systems. The purpose of the focus groups was to ask practitioners about whether they
believed the proposed governance framework was complete, valid and added value.

1.3.5 Overview of Chapter 5 Key Findings and Implications, Future Research and

Limitations

This chapter summaries the key findings of the research. First, it presents the practical
implications of this research, highlighting how clarifying relevant systems and their roles can
lead to effective digital transformation. It also explains how the proposed governance
framework can relate to other industries, government agencies and countries. Then, it outlines

three primary research limitations and recommendations for future research.

1.4 Motivation and Context

This research was motivated by an interest in understanding the digital transformation
processes within the public sector and how they relate to a client’s positive experience. The
researcher recognised the significant challenges facing public sector organisations undergoing
digital transformations, especially as they navigate new territory while managing their legal

requirements.

Digital transformation, automation and ongoing enhancements in technology are making
the world smaller and more interconnected, changing how industries, labour markets and the
global economy are managed. Digitalisation is causing ongoing disruptions, impacting leaders
in every industry and sector, whether private or public (Tabrizi, Lam, Girard and Irvin 2019).
In turn, digital disruption has had an impact on the provision of services in both the private and
public sectors, and how individuals interact with financial services, insurance companies,

governments, and education providers, to name just a few examples. Considerable literature
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has also explored digital inclusion and exclusion and the digital divide within and across
countries, indicating that a considerable number of individuals are unable to interact digitally
(Thomas, Barraket, Wilson, Cook, Louie, Holcombe-James, Ewing and MacDonald 2018).

A fundamental component of successful and effective digital transformation is
organisational culture change. The challenges organisations face in undertaking digital
transformation can be linked back to a lack of effective governance, which is an important
component of launching and executing digital transformation. This is of particular interest to
the researcher. Digital transformations should be comprehensive and holistic, covering
numerous processes, interactions, technological evolutions, and changes to and within
industries. This is an ongoing development, which requires the appropriate leadership and
people, and is a process that is clearly not solely based on technology (Cortellazzo, Bruni and
Zampieri 2019). This process of digital transformation is even more complex for governments
and public sector services, given the growing need to a) understand the variety of different
implications of digital transformations, b) ensure inclusiveness of all citizens and potential
users, and c) guarantee data security (Hamilton 2019). Within government, digital
transformation also involves creating and implementing good governance processes around,
for example, managing citizens and their experiences using real-time data (OECD 2016). To
be effective, government digital transformation processes need to understand users’ needs and

expectations which, in turn, will drive greater compliance with mandatory services.
1.5 Case Study

A case study was developed for this research, based on the ATO. The ATO is an Australian
Statutory agency responsible for acting on behalf of the Australian Government to administer
the federal taxation system, including superannuation and other taxation legislation. The office
is also Australia’s principal revenue collection agency. Every individual and organisation who
earns an income must, by legislation, lodge a tax return with the ATO. The ATO is impacted

by legislative and policy changes implemented by parliament and government.

In 2015, the Australian Public Sector implemented a considerable policy change,
overhauling how legacy services and platforms were provided, shifting from paper and in-
person to digital (NAA 2015). This is called the “Digital Continuity Policy”, originally the

“Digital First Policy 2020” (NAA 2015). As part of the Australian Public Sector Reform, the
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Digital Continuity Policy aims to optimise delivery of government services and programs and
simplify information sharing between government agencies, thereby providing greater security
for Australian citizens (NAA 2015). The policy requires all Australian Federal Government
departments or organisations to transition to a digital first service platform by the end of 2020
(NAA 2015). The Digital Continuity Policy outlines the changes needed based on Australian
Public Sector research, but does, however, also note the potential negative effects on
stakeholders and service users when they are required to use multiple systems or platforms to
interact with government departments (ATO 2015; NAA 2015).

The ATO was the first public sector agency to provide digital services to users (ATO 2015;
ATO 2017) and has been largely successful in its digital transformation process. By conducting
research prior to undergoing digitalisation, the ATO understood the basic needs of their users.
By 2019, already 95% of self-preparing lodgers (those who do not seek support from an
accountant or intermediary) are lodging through digital means (ATO 2019). Although a large
number were first time lodgers, the ATO has seen high long-term adoption rates which relates
to repeated use (ATO 2019). As the digital transformation process for the ATO has so far been
deemed a success (ATO 2019), it provides an excellent case study through which to evaluate
the effectiveness of digital transformation. Furthermore, the research obtained an industry
partnership with the ATO in order to understand what was done correctly, identify lessons
learnt, and determine how this approach can be applied more broadly.

1.6 Summary

This research aims to bridge the research gap associated with a lack of governance
framework to manage an effective digital transformation. Through the application of a
triangulated systems approach and the use of triangulated methods for data collection and
analysis, thisresearch explores the various constituent systems affecting digital transformation
in detail, including the assessment of their roles and interactions. This research contributes to
the existing body of knowledge by developing a governance framework which works as a

practical tool to guide organisations undergoing digital transformation.
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Chapter 2. Literature Review

2.1 Introduction

This chapter establishes the links and connections between digital services and digital
transformation in the public sector and the underlying theory applied to the development of the
framework. The literature review focuses on understanding the current research landscape,
identifying existing research gaps within this body of knowledge, and developing an

understanding of the whole problem space.

Services are shifting from physical locations to the digital space (OECD 2016; European
Commission 2015). This dissertation argues that there needs to be public sector investment
spent on understanding digital systems and providing a holistic view of the societal, economic
and technological influences impacting stakeholder environments (Briscoe and Marinos 2009;
Briscoe and DeWilde 2011). Digital services operate within a complex space, balancing both
a user’s needs and an organisation’s capability, whilst also fitting within the digital system
(Immonen, Ovaska and Passo 2017). Digital systems are driven by networks of social and
economic stakeholders, and reliant on technological architecture to spread information,
finances and services (Briscoe and DeWilde 2011). A digital system is an open community,
with no centralised control or fixed roles, defined as a combination of self-organising systems,
forming multiple architectural models (Briscoe and Marinos 2009; Razavi, Moschoyiannis and
Krause 2009). It is made up of numerous digital platforms which create a digital
environment; an understanding of this environment leads to greater collaboration between
providers and users, promoting innovation (Briscoe and DeWilde 2011; EY 2017). However,
strict regulations and legislation, budget constraints, ageing infrastructure and a growing

population are all slowing the uptake in public sector organisations (EY 2017).

Internal adoption of digital technologies, data and information, impact organisational
strategies regarding services and stakeholder engagement (Sivarajah, Irani and Weerakkody
2015). Organisations with high internal adoption often have skilled and adaptable leaders,
effective use of workplace skills, user-centric designs and workplace cultures conducive to

change (Sivarajah et al 2015). However, Wauters (2017) states that public sector organisations
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globally do not have sufficient knowledge and information management to keep pace with
technological advancements, causing complexity in strategic application of digital services
(Wauters 2017), thus emphasising how vital knowledge and information sharing is to the
success of public sector digital services (OECD 2016; Wauters 2017). Knowledge and
information sharing are critical to quality public sector services and policy, as users require
governments to utilise all information, knowledge and data available (OECD 2003; OECD
2016; Mullich 2013). Comprehensive data and information use improves efficiency,
effectiveness and transparency while providing informed policymaking which understands the
social climate (Janssen and Kuk 2016). However, the public sector has fallen behind user
expectations of data usage, especially when compared to private sector organisations (OECD
2016; Mullich 2013).

Analysed in a holistic manner, the integration of the various stakeholder’s views may assist
with shedding light on key elements that make for sustainable digital engagement, as well as
provide a unique underlying level of understanding. Even for complex digital products, the
adoption process is based on only five stages, illustrated in Figure 2 (Bourne 1959; Nakata and
Weider 2011; Reinders, Frambach and Schoormans 2010). The first stage, awareness, is the
user’s first exposure to the product. Interest is the second stage, as they seek additional
information. Thirdly, evaluation is where consumers determine if the product is worth using.
The fourth stage is where the product is trialled on a limited basis (Bourne 1959; Nakata and
Weider 2011; Reinders et al 2010). The fifth stage is adoption where the consumer decides
whether or not to use the product. Rejection can occur at any stage of the process (Bourne
1959; Nakata and Weider 2011; Reinders et al 2010). The adoption process links to the digital
system, as these factors relate back to the adoption of digital services and products (Barrett,
Davidson, Prabhu and Vargo 2015).
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Figure 2 Digital Adoption Process (source: Bourne 1959)

The product adoption process demonstrates why understanding the influence of user
expectations is necessary (Shaikh 2016). Increased access to information on digital products
and services has improved comparability of available options, causing difficulties for public
sector services which are meant to serve citizens (Shaikh 2016). This, however, only highlights
part of the complexity facing the public sector. Private sector organisations have greater
capacity to experiment, are more flexible in their adoption of digital platforms, with
progressive implementation techniques (Clark 2016; World Economic Forum 2014). In
contrast, public sector services require relevant solutions for the wider population, with less
available funding and resources (Clark 2016), and a unique stakeholder group. Utilising and
understanding digital systems for organisations providing public services is vital to the success
of their digital services (Boley and Chang 2007; West and Chang 2006). Greater reliance on
digital platforms has made digital services necessary for service provision in both public and
private sectors (Damiani, Uden and Trisnawty 2007; Boley and Chang 2007).

Looking specifically at services in the public sector, it is clear that creating completely
inclusive services is complex, especially with the transition towards the digitalisation of key
services. Digital inclusiveness is a complicated issue, involving many components of the digital
system and environment. By understanding digital inclusion and the systems which affect full
participation in the digital system, a deeper understanding of the interactions between systems
can be gained and documented, to guide the development of a governance framework for
effective digital transformation.
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2.2 Inclusion

The definition of inclusion is broad; it is based on using differences to benefit an
organisation and its community and stakeholders (Thompson 2017). Inclusion incorporates
numerous concepts, including awareness, acceptance, respect and understanding, and equal
participation opportunities (Thompson 2017; Wallace and Pillans 2016). Building
organisational inclusiveness requires adopting an environment which encourages people with
different characteristics, backgrounds and ways of thinking to work together to fulfil their
potentials (Thompson 2017; Wallace and Pillans 2016). Wallace and Pillans (2016) highlight
that inclusive cultures are achieved through all people feeling valued, listened to and respected,
regardless of differences. This is true for all organisations; however, it can be argued that
inclusiveness for public sector organisations goes beyond employees and the organisation
itself. Inclusive organisations take into consideration the perspectives of both internal and
external stakeholders, but the value placed on external stakeholders in particular varies
depending on the type of organisation (OECD 2015). The first priority is often to understand
and address internal stakeholders, commonly employees who are committed to serving the
organisation. External stakeholders, however, are not always addressed or understood in the
same manner, even though they are the clients or users of the goods or services (OECD 2015).

The features of social inclusion and exclusion indicate that it is a process, not a singular
outcome, and understanding the causes of exclusion and inclusion are important (Atkinson
1998; Saunders 2003). According to Atkinson (1998), social exclusion is based on three key
themes: relativity, agency and circumstances. Relativity is related to the norms and
expectations of the particular society at that point in time (Atkinson 1998). Agency relates to
exclusion as an outcome of an act of an individual, group or entity resulting in a person either
excluding themselves by choice or being excluded by other people, entities or groups (Atkinson
1998). Finally, current circumstances that do not currently cause social exclusion, could limit
the person’s prospects (Atkinson 1998). Furthermore, social exclusion is not limited to
individuals — it is possible for a group of individuals to be affected, exhibiting exclusion at a
community level (Atkinson 1998). Saunders (2003) goes further and states that social exclusion
and inclusion are multidimensional in nature, as they reflect combinations of multiple
interrelated factors. This indicates the need for research into the different users to be

multidimensional in nature, to understand the needs and issues associated with social as well
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as digital inclusiveness. Social inclusion and social citizenship are built through encouraging
full participation of all citizens in economic, social and political spheres (Weaver, Backhaus,
Pel and Rach 2017; Buckmaster and Thomas 2009). This is based on shifting from building
inclusive organisations to participatory organisations (Weaver et al 2017; Buckmaster and
Thomas 2009). To achieve social inclusion, governments and public sector organisations must
invest more in public services and citizens that boost sustainable growth and prevent groups
from being left behind (Weaver et al 2017; Buckmaster and Thomas 2009). Governments
(including public sector service providers) need to develop more robust and rigorous policies
that embed the principles of equal access to digital services for everyone (Weaver et al 2017;
Buckmaster and Thomas 2009).

There are practical concerns for achieving equitable levels of access between different
social groups and public services, and much research does not take into consideration
environmental factors that can help overcome the digital divide. Where public services are
placed effects different users (Pollitt 1990). The place directly affects how and even sometimes
which public services can be accessed (Pollitt 1990). As society is not homogenous, providing
basic accesses to the community is not sufficient. Research demonstrates that those who fall
behind or who, in fact, never get started, face ongoing and amplified issues of social and
economic exclusion moving forward (Pollitt 1990). If public sector organisations align with
community members, they can then engage them as agents who can effectively co-design
systems and not just be targets for services. This means engagement of all, as to not marginalise
or negatively impact any citizens or groups. This research identifies those who are disengaged
because their needs are not being met, and when and why they may be seeking assistance.

According to the UK Government’s Digital Inclusion Strategy, digital inclusion is defined
by digital skills, connectivity and accessibility (UK Government 2014). Digital skills include
the capacity to use the technology to connect with the services (internet and computer),
connectivity is having access to the internet (the infrastructure), and accessibility is having user
friendly digital services that assist in accessing the service (UK Government 2014). Similarly,
the Australian Digital Inclusion Index research states that digital inclusion is about accessing
information and communications technology (ICT), resulting in social and economic benefits
for the users (Thomas et al 2018). The digital divide is the gap between individuals or groups
with limited access to digital information and services, compared to those who have effective
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access (Thomas et al 2018). The digital divide in Australia is a significant issue, with more
than 2.5 million individuals still not online (Donaldson 2018). In general, a digital divide is the
result of digital services and information not being completely inclusive. For public sector
services this is increasingly difficult due to changes in service provisions to digital first
platforms, limiting access to those who have capacity to connect, access and use the

technologies to access the services.

According to the OECD (2016), going digital assists in building a new model of
government that is more transparent, simple, efficient, inclusive and user friendly.
Furthermore, the OECD (2016) and Australian Digital Transformation Agency (2018) both
state that there are numerous positives to transitioning services to digital platforms. These
include building new tools that translate into improvements in services and efficiency, and
detecting evasion. Inclusion in public sector services is multidimensional as it goes beyond
simply supplying services, requiring a closer relationship between the organisation and users
(OECD 2016; DTA 2018). To rethink how services are built and users are understood, a
different form of evidence-based research needs to be undertaken — one that involves co-
production and bringing the social components back into public sector services (OECD 2016;
DTA 2018). If inclusion is multidimensional, then so too should the stakeholder analysis and
environment analysis models used to study inclusion. This gap could be filled by creating a
multidimensional stakeholder analysis which assists in understanding the different elements
within the users’ digital systems and environments. This can assist with providing a vital
understanding of the users’ potential blockers, where assistance can be provided, and how the
incorporation of all stakeholders” goals and views can lead to highly effective services.

Digital inclusiveness is an area that requires ongoing discussion and research, especially
as it relates to physical systems or infrastructure-based access issues (Thomas et al 2018).
Without understanding how individuals are affected by digital inclusiveness issues outside of
their own control, organisations, especially public sector organisations, are not able to provide
accessible or effective digital services. This forms only a small component of digital inclusion
that requires understanding. There are practical concerns for achieving equitable levels of
access between different social groups and public services, as much research does not take into
consideration enough environmental factors to overcome the digital divide. As society is not

homogenous, providing basic accesses to the community is not sufficient. Government services
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provided to citizens need to be aligned in design and application with the needs of the
community, to encourage digital inclusiveness and begin to breakdown the digital divide.

2.3 eGovernment

Within the literature there are three channels for government access and services:
traditional, eGovernment and non-digital media. Traditional channels incorporate office visits,
face-to-face contact, voice phone calls and surface mail (Ebbers, Pieterson and Noordman
2008). Non-digital media includes text messaging, social media and various mobile apps which
comprise an emerging domain (being adopted progressively by governments) (Linders 2012).
Both of these channels have been challenged by the rise of eGovernment. The eGovernment
channel includes all digital options, including information provided on government websites,
emailing options and service portals. eGovernment services are growing. In the public sector,
technological communication devices and services, commonly referred to as eGovernment,
provide public services to citizens and other individuals and entities within a country, state or
local government region. eGovernment services promote the use of self-service through the
convenient access to technologies which connect citizens to governments on a 24/7 basis, with
minimal geographical constraints (Gilbert et al 2004). eGovernment services ensure less effort
is required by citizens to use and access government services, and as a result there are fewer
constraints on service time, location, and availability. This convenience factor increases
adoption of services, access to support or the use of convenient technology which also helps
minimise the need for support, thus contributing positively to perceptions of the services (Chen
2010).

According to Ndou (2004) there are three major components which characterise
eGovernment: (1) Transformation Areas, (2) Users, Stakeholders and Their Interrelationships,
and (3) eGovernment application domains.

eGovernment transformation areas

This includes Internal, External and Relational components. The internal transformational
components are based on the improvement of the efficiency of the various internal functions
and processes within government (this can be broadly across government or within a
department). As for the external transformational components, this includes the new

possibilities for the government to be more transparent to their citizens, businesses and
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individuals who interact with them. This includes the dissemination of and access to a greater
range of information collected and generated within the government sphere. Finally, the
relational transformational components may enable increased and fundamental change in the
relationships between government and their clients. This includes the implication for different

democratic processes and government structures.

eGovernment users, stakeholders and their interrelationships

This includes the four main groups of stakeholders: citizens, businesses, governments and
employees. Stakeholders interact with the government through multiple communication
channels, including electronic transactions, voting for government members and filing tax
returns, for example. These interactions between the government and each group often
constitute all four eGovernment webs of interrelationships (as highlighted in Table 1).

eGovernment Application domains

This component is based on three domains including: eAdministration, eSociety/eCitizens
and eServices. eAdministration is the electronic administration of some administrative tasks,
specifically their automation and computation including the realisation of the strategic
connections between the various internal processes, the various departments and their
functions. eCitizens and eSociety includes enabling all the various relationships and
interactions between and among the various public sector agencies, the citizens and the civil
community generally. Finally, eServices include the various connections and the
interrelationships between the government, citizens, businesses and other individuals who

interact with government to deliver and automate the various digital services.

Therefore, according to Ndou (2004), eGovernment provides considerable opportunities to
reduce costs, increase service scope and quality, promote ongoing transparency, and build a
network and community. It also has the potential to increase the quality of government
decision-making and policymaking and produce the use of digital/ICT services across different
industry sectors (including public and private sectors). Thus, the implementation of
eGovernment platforms has been used to help governments deliver services and transform
relationships with citizens, businesses and other parts of government (Gronlund and Horan

2005; Guida and Crow 2009). As part of the implementation of eGovernment platforms, there
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are four different levels of eGovernment interactions between stakeholders which are worth

noting. These are outlined in Table 1.

Table 1. Types of eGovernment Services

eGovernment Type

Public Service Type

Refer ences

Government to
Citizen (G2C)

The digital interactions between citizens and their
government (G2C), thisinvolves government
departments/agencies create websites and online
forms, platforms and information. The G2C
interactions are based on government
departments/agencies managing their relationships
with customers (citizens or service users) by
providing the necessary products and services used to
fulfil the needs of the service users.

Carter and Belanger 2005;
Hai 2007; Miller and
\Walling 2013

Government to
Business (G2B)

The interactions between government and businesses
(G2B), thisis smilar to G2C, whoever these are
tailored platforms to create online interaction portals
between government and the commercial or business
sector. The purpose of these servicesis to provide
information and advice to businesses, while aso
providing aforum for them to complete their
interaction requirements.

Carter and Belanger 2005;
Miller and Walling 2013

Government to
Employee (G2R)

The interaction between government and employees
(G2E), thisrelates to the relationship between the
employees of a government department and between
online tools, sources and information provided to
assist in the maintenance of communication between
government departments and citizens. eGovernment
platforms between government and employees
provides a central repository for the storage of data,
documents and learning technologies. The use of
within government online platforms increases the
likelihood of departments going paperless, increasing
the ease of data and document sharing across
departments both nationally and internationaly.

Carter and Belanger 2005;
Fang 2002; Miller and
\Walling 2013

Government to
Government (G2G)

The digital interactions between government and
various government agencies or organisations (G2G),
the purpose has been the introduction of new forms of
record keeping and data sharing, providing more
consistency in service provision and encouraging
participation within the system. eGovernance is a key
part of this, providing consistent government digital
services across departments within the same region
and countries.

Carter and Belanger 2005;
Miller and Walling 2013
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2.3.1 eGovernment Definitions

There has been a global movement towards public sector or government services being
provided through digital formats (Benjamin and Potts 2018). Furthermore, eGovernment has
become a driving force in governance and government service provision worldwide (Misra
2007). There are a number of definitions for eGovernment and digital services within
government; the majority outline the use of ICT (e.g., the internet) to improve the delivery of
government services to citizens, businesses and other government agencies (Jain Palvia and
Sharma 2007). eGovernment services are used in many cases to increase both operational
efficiency and effectiveness, enhance internal and external communications, and provide better
forms of transactional operations for users (Warkentin, Gefen, Pavlou and Rose 2002).
Therefore, in the majority of cases eGovernment also refers to eServices which are based on
the delivery of information and services through the internet or another form of digital means
(West 2001, p.1). eServices (also referred to as technology-based self-services) are causing
progressive changes in how services are provided and how interactions occur with
organisations (Kamar et al 2017). With the shift in government investment into electronic
services, there is a commonly perceived understanding of what citizens, businesses,
employees, and customers of Government need, without measuring the factors that increase

their willingness to adopt eGovernment services.

The majority of definitions of eGovernment include the concept of using ICT to better
serve citizens (Evans and Yen 2006; Muir and Oppenheim 2002; Norris, Fletcher and Holden
2001; Reddick 2006; Shareef, Archer, Kumar and Kumar 2010). Carter and Belanger (2005,
p.5) define eGovernment as the use of information technology to enable and improve the
efficiency with which government services are provided to citizens, employees, businesses and
agencies. A similar definition by Nica (2015) states that eGovernment is the use of ICTs to
enhance the services provided by public sector entities and increase participation of citizen
involvement in schemes and policymaking via high quality eservices. Alternatively, Gil-Garcia
(2005, p. 27) defines eGovernment as the use of ICT to provide public services to improve
managerial effectiveness and to promote democratic values and mechanisms, as well as being

a regulatory framework that facilitates information and fosters a knowledge society (Gil-Garcia
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2005, p. 27). West (2004) provides a simpler definition of eGovernment as the delivery of
information and services from government entities through digital means. eGovernment
services are defined as either transactional or informational. Transactional services are two-
way, between governments and citizens, whereas an informational service is based on the
delivery of government information to citizens (Norris and Moon 2005; Venkatesh, Chan and
Thong 2012). Research by Turbans, King, Lee, Warkentin and Chung (2002) indicates that
eGovernment encompasses applications of various technologies to provide citizens and entities
with more convenient access to government information and services. Each of these definitions
have one similar defining characteristic — eGovernment incorporates the use of ICT to provide
services to citizens, businesses or other government entities. For the purpose of this research,
eGovernment is regarded as the provision of digital services offered by public sector

organisations replacing or in conjunction with legacy systems.

Following on from these definitions, eGovernment can be characterised by five key
elements: 1) the extensive use of ICT, 2) the impersonal nature of the online environment, 3)
the ease by which the information can be collected and used across organisations, 4) the
implicit uncertainty of using open technological infrastructure for transactions, and 5) the
newness of the communication medium (Warkentin et al 2002). These five key elements have
been adopted in this research.

Rapid digitalisation across both public and private sector organisations has been causing
complexities and opportunities for organisations and society, including increasing access to
new forms of collaboration (Dellerman, Lipusch and Ebel 2017; Maedche, vom-Brocke and
Hevner 2017). Digitalisation of public sector services impacts both government administration
processes and government-to-citizen interactions. The current question is whether or not it is
for the public good (Bertot and Jaeger 2008; Chadwick and May 2003). Interestingly, one of
the key drivers to public sector digitalisation is the economic savings for citizens (Kernaghan
2013; Reddick and Anthopoulous 2014).

2.3.2 Public Value in eGovernment

Many citizens are now using internet searches to identify information and access and
government services, and are generally enjoying greater transparency (Belanger and Carter

2012A). Research suggests that citizens and organisations recognise the value of electronic
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information (Belanger and Carter 2012B), confirming the idea that eGovernment does translate
into positive impressions regarding government effectiveness and encourages rebuilding
citizen trust in government (West 2004; Lollar 2006), aseGovernment works to make
government services more responsive and easy to access (Gauld, Gray and McCom 2009;
Tolbert and Mossberger 2006). The eGovernment concept entails government institutions
making use of ICT to enhance their operational efficiency and effectiveness in meeting
citizens’ needs and service delivery (Chen 2010). eGovernment involves novel forms of
delivering and tailoring information and services, connecting communities and businesses

locally and globally, and reforming us towards digital democracy.

eGovernment is capable of providing considerable benefits to users of public sector
services when it works correctly. Public value is defined as citizens’ collective expectations
with respect to government and public services (Moore 1995). Creating public value needs to
be a primary goal of public sector entities, as they need to serve the wishes and needs of the
public (Harrison, Guerrero, Burke, Cook, Cresswell, Helbig and Pardo 2012; Jorgensen and
Bozeman 2007). Citizens are defined as the stakeholders, that is, as policymakers, public
servants, users or customers of public services, participants, taxpayers or entrepreneurs
(Castelnovo 2013). Therefore, in this definition, citizens are not defined as only individuals
who hold citizenship in the country providing the public service. Public value addresses
complex socio-political impacts of ICT adoption within the public sector (Cordella and Bonina
2012). The public value is composite outcomes of socially shared expectations of fairness, trust
and legitimacy, whose effects would depend on the social and political context in place
(Cordella and Bonina 2012). eGovernment policies should be evaluated against their ability to
increase public administration’s capacity to produce public value for citizens as users,

customers, policymakers and operators (Castelnovo and Simonetta 2008; Castelnovo 2013).

Government entities need to incorporate strategic goals for public value, outside of
economic gains, encouraging political and social objectives, including efficiency in public
services, equality of constituents, social inclusion, openness, community regeneration,
community well-being, stewardship and accountability (Chircu 2008; Chircu and Lee 2005;
Cordella and Bonina 2012; Grimsley and Meehan 2007; Moore 1995). Therefore,
eGovernment public value is defined as the ability of eGovernment systems to provide

enhanced efficiency for government, improved services for citizens, and social values such as
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inclusion, democracy, transparency and participation (Twizeyimana and Andersson 2019).
Even though both private and public sector organisations exist to serve people, they have
different concerns and issues. Private sector entities provide services for customers with the
aim of maximising profit. In contrast, government entities provide services for constituents.
Government entities need to provide public value on top of economic benefits and quality
services (Castelnovo 2013). Government entities’ actions rarely make direct impacts on
citizens/constituents, they instead impact stakeholder groups and the interests of groups and
individuals (Castelnovo 2013).

With the ongoing developments in the eGovernment space there is a considerable value
added to public sector services, resulting in improvements in public sector services,
accessibility of services, citizen engagement, dialogue and balancing interests of various
stakeholders (Rose, Persson and Heeager 2015; Karkin and Janssen 2014). Moving forward,
further improvements to eGovernment or public sector services should focus on increasing
levels of communications or interactions between governments and users and improving
accessibility to government information and services (Pirannejad 2011; Rose et al 2015).
eGovernment enables improvements to be made in responsiveness, effectiveness, efficiency,
cost-reduction and collaboration in the delivery of public services (Bannister and Connolly
2014; Castelnovo 2013; Karkin and Janssen 2014).

eGovernment also enables seamless two-way communications between governments,
citizens, and businesses (Susanto and Goodwin 2013), and improves the quality of public
service delivery (Nam 2014) and the transparency of public decision-making (Deng,
Karunasena and Xu 2018), while encouraging citizens’ involvement in public administration
(Heeks and Bailur 2007). It also enhances information sharing between government institutions
(Puspitasari and Ishii 2016) and streamlines processes in public organisations, therefore
improving their efficiency and effectiveness (Debjani, Umesh and Gupta 2012). These qualities
have led to numerous countries introducing various initiatives to develop eGovernment (United
Nations 2016).

It is fundamental for eGovernment policymakers to appraise the demand of citizens for
eGovernment services in order to better direct deployment and implementation of electronic
services. Reddick (2005) insists that governments may be investing in the provision of online
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information and services while the demand might not be real and present, and this is expected
to have an indirect effect on the acceptance and diffusion of those information systems.
Adoption of eGovernment by users is largely affected by social, human, organisational and
cultural factors (Carter and Belanger 2005). The ultimate goal of eGovernment is to pursue or
create increased public value that will provide utility for multiple stakeholders and increase
social equity (Siskos, Malafekas, Askounis and Psarras 2013; Machova and Lnenicka 2016).
There is a need for continuous monitoring and assessment of eGovernment progress which has
led to the development of relevant frameworks and models (Siskos et al 2013). However, there
are barriers to eGovernment which are important to consider for the creation of effective and

inclusive digital services.
2.3.3 Barriers to eGovernment

According to the European Commission (2007 p. 3), a barrier to eGovernment is defined
as, “characteristics within the contexts of legal, social, technological, or institutional which
negatively impact the development of eGovernment”. This can be caused by users’ lack of
demand and the obstacles preventing engagement with services, or disincentives for the
government to supply the eGovernment services, or prevalence of obstacles preventing its
supply (European Commission 2007, p. 3). The European Commission identified barriers and
compiled them into seven key categories: leadership failures, financial inhibitors, digital divide
and choice, poor coordination, workplace and organisational inflexibility, lack of trust, and
poor technical design (European Commission 2007).

The most commonly defined factors causing barriers to eGovernment services include:
digital divide (European Commission 2007; Van Ryzin 2006), lack of legal bases (Esteves and
Rhoda 2008; Fugini, Maggliolini, Krysnaia, Bosdlli, Cesarini and Mezzamanica 2008;
European Commission 2007; Van Ryzin 2006), lack of policy cycle management (Kunstelj
and Vintar 2009), lack of measurement and evaluation (Moon 2002; Esteves and Rhoda 2008;
Kunstelj and Vintar 2009; Van Ryzin 2006), and lack of citizen participation (Esteves and
Rhoda 2008; Fugini et al 2008). Accessibility in the online environment is a relatively new
development as a focus of research and is also highly complex, involving policy, technical and
user issues (Jacko and Hanson 2002; Stephanidis and Savidis 2001). There is considerable

research on barriers specific to eGovernment services, collated in Table 2 in three general
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categories. Additionally, a number of general barriers have been identified in the research, as

presented in Table 3.

Table 2. Themes Within Adoption of eGovernment Services

Themes

Incluson

References

Organisational —
strategy, procedures,
regulations, poor
leader ship and poor

policy

Law and public policy, accessibility, trust,
privacy, security, transparency, permanent
availability and preservation,
public/private competition/collaboration,
workforce issues, cost structures and
benchmarking, lack of internet access.

Alamarabeh and AbuAli 2010;
Dixon 2010;

Gao, Song and Zhu 2013; Thi,
Lim and Al-Zoubi 2014

Technological —
hardwar e, software,
interface, eservices,
email, eAdministration

Citizen privacy, the elimination for the
tendency of eGovernment to replicate
traditional government and services, ICT
development, interoperability, records
management.

Mache and McNiven 2003;
Davison, Wagner and Ma 2005;
Ebrahim and Irani 2005;

Ramli 2017; Raham, Naz and
Singh 2017

Human —low ICT
skills/capability, lack
of awareness, lack of
knowledge,
dissatisfaction

Adequately skilled citizens and
government employees, disparities on
computer knowledge, generational gap,
lack of awareness, language barrier,
security fears, lack of trust, non user-
friendly websites, digital divide, eliteracy,
education and marketing.

Chourdrie, Weerakkody and
Jones 2005;

Sharma, Shakya and Banepali
2015;

Dixon 2010; Abu-Shanab 2013

Table 3. Common Barriers ldentified in Previous Research on eGovernment

Barriers

Definition

References

Confidentiality

Personal data must be kept private and not used
for other purposes.

Van Riel, Liljander and Jurriens
2001; Zhu, Wyer and Chen 2002

experience.

Easy touse The delivery mechanism must be straightforward | Agarwal and Prasad 1998;
to use with minimum effort required. Dabholkar 1996; Lederer,
Maupin, Sena and Zhuang 2000;
Meuter et al 2000
Enjoyable Using the system must be an enjoyable Dabholkar 1996; Davies,

Bagozzi and Warshaw 1989;
Liao and Cheung 2001
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Reliable The website must have services that are required, | Berkley and Gupta 1994; Evans
and individuals must trust that a requested service | and Brown 1988; Hansen 1995;
will be delivered. Zhu, Wyer and Chen 2002
Safe The website must be secure with respect to Berkley and Gupta 1994; Evans
personal data. and Brown 1988; Szymanski
and Hyse 2000; Liao and
Cheung 2001
Visual Appeal | Website should be visually appealing. Lederer et al 2000; O’Cass and
Fenech 2003
Trust Trust is known to reduce the level of social Gefen 2000; Lewis and Weigert
complexity which is the result of people being 1985; Luhmann 1979
independent actors whose behaviours are not
always predictable and controlled.
Perceived Risk | Engagement through online transaction processes | Jarvenpapa and Tractinsky 1999
or online services, is commonly associated with a
certain level of risk (both perceived or observed)
by users.
Per celved Two components of the perceived behavioural Ajzen 1985; Triandis 1971
behavioural control: self-efficacy (confidence in one’s ability),
control and facilitating conditions which provide the
appropriate resources for interactions.

One of the most notable obstacles to user adoption is a lack of trust and confidence, with

security threats adversely affecting the level of confidence and trust felt towards a system
(Nikkhahan, Aghdam and Sohrabi 2009; Zhao and Hu 2008). Where there have been

improvements to policies with regard to information security, an increase in the confidence and

trust felt towards both government and their services has followed (West 2004; Wimmer and

Bredow 2002). Research suggests that, regardless of the platform, the impact of stakeholders

(internal and external) can negatively influence use (Angelopoulos, Kitios, Kofakis and

Papadopoulos 2010). Therefore, successful eGovernment platforms depend on understanding

the environments in which they operate (Yildiz 2007). These elements, including stakeholder

inclusiveness, should be considered more in-depth, considering their important relationship

with the multiple barriers preventing eGovernment/digital service adoption. Inclusiveness is

one of the main focuses of this research.
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2.3.4 Mandatory Systems Adoption

At this stage it is important to define mandatory systems and their process of adoption.
Governments and public sector services are in a unique position, as they are able to dictate the
rules and regulations, as well as create mandatory/legislative obligations to use services
provided online (Warkentin et al 2002). The use of such force/power can cause frustration for
citizens, creating a dependency on capabilities required to participate and causing a feeling of
lack of control over government actions (Warkentin et al 2002). Therefore, it is important for
public sector services and governments to facilitate citizens’ choices about how to access
services and participate in online service use (e.g., lodging tax returns online) (Warkentin et al
2002).

Considerable research into technology adoption has explored voluntary adoption, with a
lack of consistent and comprehensive research exploring mandatory environments (Chan,
Thong, Venkatesh, Brown, Hu and Tam 2010). Research suggests that the underlying
relationships between stakeholders and the systems impacting technology adoption could be
considerably different in the mandatory adoption context (Brown, Massey, Montoya-Weiss
and Burkmann 2002). Furthermore, when exploring mandatory adoption environments, user
satisfaction with the system or product has considerable impact on long term adoption rather
than behavioural intention (Brown et al 2002; Brown, Venkatesh, Kuruzovich and Massey
2008). The current measures used to assess willingness to adopt a service do not fully explore
the intention of users to use a technology or system within a mandatory environment (Brown
et al 2002). Therefore, the existing models exploring technology and system adoption do not
appropriately explain technology acceptance within the mandatory environments (Brown et al
2002). Interestingly, most research exploring adoption in mandatory environments often focus
on the core beliefs of general models, including perceived usefulness and perceived ease of use
(Brown et al 2002; Brown et al 2008). Literature demonstrates that further research is required

in this area.

The end users of mandated eGovernment platforms are members of the general public,
therefore strategies need to prepare potential users for the services (Hsieh, Rai and Keil 2008;
Ke and Wei 2004). For example, assistance should be provided to those who are socio-

economically disadvantaged in order to enhance the opportunities for overcoming barriers in
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terms of technical expertise and supporting resources (Hsieh et al 2008; Ke and Wei 2004). By
sharing the eGovernment platform, users are targets and more likely to adopt, and help
contribute to the wide acceptance and use of eGovernment (Rivera and Rogers 2004).

When it comes to technology adoption models and diffusion of information model, within
the mandatory context there are four core technology adoption beliefs: (1) performance
expectancy, (2) effort expectancy, (3) social influence, and (4) facilitating conditions (Brown
et al 2008; Thong 1999; Thong, Hong and Tam 2006; Venkatesh, Morris, Davis and Davis
2003). These four factors are all considered to be important and represent key aspects of the
user’s evaluation of the technology use that contributes to user satisfaction (Brown et al 2008;
Thong 1999; Thong et al 2006; Venkatesh et al 2003). Within the voluntary adoption sphere,
performance expectancy, effort expectancy and facilitating conditions have been known to
have more positive effects on users’ intentions and/or use of technology (Chen 2010).
However, these factors have different and less direct effects on citizens’ satisfaction in a

mandatory adoption context (Chen 2010).

Organisations who mandate particular technologies alter the basic relationships of
conventional technology acceptance factors (Brown et al 2002), because voluntary systems
imply voluntary behaviour. Researchers have traced recent implementation failures to a lack
of user commitment. Malhotra and Galetta (2005) found that user commitment plays a critical
role in the acceptance and usage of systems. In the case of eGovernment, most eServices to be
implemented will be on a mandatory basis and hence, it is justified to study the user perceptions
of voluntariness. In mandatory environments, attitude and social influence are found to be
strong predictors of adoption due to individuals’ tendencies to comply with pressure from a
higher authority (Venkatesh et al 2003; Brown et al 2002). Furthermore, self-efficacy
reinforces users’ beliefs about their capacity to use technology, which has been defined as a
key driver of intention to use within a mandatory setting (Brown et al 2002). Barriers to
adoption and use of eGovernment services is a complex phenomenon requiring additional

research and exploration.
2.3.5 Benefits of Adopting eGovernment Services

As the primary purpose of eGovernment is to improve public services quality, and to be

more efficient, effective and transparent (Astawa and Dewi 2017), the service provision should
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aim to improve the interactions between government and society. There is a considerable
amount of eGovernment literature focusing on increasing public trust as a factor to increase
adoption and use (Belanger and Carter 2008; Warkentin et al 2002; Carter and Belanger 2005).
This research indicates that through the creation of increased public trust, an increased level of
adoption of eGovernment services can be seen, bringing benefits to citizens including time,
availability and cost savings (Gasova and Sofkova 2017; Arduini and Zafei 2014; Abu Baka,
Talukder, Khan and Haque 2019). However, as trust as a measure is largely based on
perceptions, it is not easy to measure consistently and forms only a small component of factors
influencing whether or not an individual will adopt a government service. As outlined in Table

4, there is considerable research outlining the numerous benefits to adopting eGovernment

services.
Table 4. Benefits to Using eGovernment Services
Benefits Definitions References
Avoiding The ability to be able to receive public Forman and Ven 1991; Hansen 1995;
Personal services without having to interact with Meuter et al 2000; Prendergast and Marr
Interactions members of the service provider’s staff. 1994
Control The ability to exert more control over the | Dabholkar 1996; Liao and Cheung 2001,

delivery of the service than through other | Zhu, Wyer and Chen 2002
methods.

Seiders and Grewal 2002; Torkzadeh
and Dhillon 2002

Convenience The ability to receive the service how and | Meuter et al 2000; Szymanski and Hyse
when the individual wants to. 2000; Zhu, Wyer and Chen 2002; Berry,

Cost The electronic delivery of public services | Liao and Cheung 2001
saving money.
Personalisation | The ability to tailor the delivery of the Van Riel et al 2001
service more towards the individual.
Time The time saved by obtaining the service Berkley and Gupta 1994;
electronically. Dabholkar 1996; Hansen 1995; Liao and

Cheung 2001; Meuter et al 2000

The impact of quality antecedents was examined by Chen (2010). These included the
impacts of information quality, systems quality and service quality, and the effect on taxpayers’
satisfaction with online tax filing services. Floropoulos, Spathis, Halvatzis and
Tsipouridou (2010) examined the employee perspectives on the Greek taxation information

systems. This research demonstrated the importance of information quality, systems quality,
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service quality, user satisfaction and perceived usefulness (Floropoulos et al 2010). Research
conducted in Hong Kong exploring the determinants of service quality and long-term use
intentions outlined the importance of two service traits (security and convenience) and a
technology trait (ease of use), on the likelihood to adopt long term (Hu, Brown, Thong, Chan
and Tam 2009). Information quality and system quality have been shown to have a significant
impact on behavioural intentions to use eGovernment services and the level of user satisfaction
(Rana, Dwivedi and Williams 2013).

There is considerable research that goes into understanding a number of external constructs
impacting adoption of digital services, which include perceived usefulness, perceived ease of
use and perceived risk (Rana, Dwivedi, Williams and Weerkkody 2014; DelLone and McLean
2003). These studies show the positive and significant impacts that have been identified
between users’ satisfaction, information and service quality. According to Weerakkody, Irani,
Lee, Hindi and Osman (2016), user satisfaction is positively impacted by better quality
information provision through eGovernment systems as well as the overall quality of the
system. Furthermore, Weerakkody et al (2016) found that both information and system quality
positively impacted levels of trust, which links positively to user satisfaction. Improving
information quality and service provision appears to be a fundamental component of providing

high quality online services (for both public and private sector).

There is considerable research from information systems understanding how and why
individuals adopt or do not adopt new IT or IT services (Dwivedi, Shareef, Simintiras, Lal and
Weerakkody 2015a; Dwivedi, Wastell, Laumer, Henriksen, Myers, Bunker, Elbanna,
Ravishankar and Srivastava 2015b; Hossain and Quaddus 2015; Kapoor, Dwivedi and
Williams 2015). A large portion of this research is based on the individual’s acceptance of
technology, using intention or usage as the predictor (Ajzen 1991; Davis, Bagozzi and
Warshaw 1989; Dwivedi et al 2015a; Dwivedi et al 2015b; Seethamraju 2015). Furthermore,
other research focusses on organisational success based on the effectiveness of the
technological systems utilised measured through technology adoption models (Barclay 2008;
DeLone and McLean 1992; DeLone and McLean 2003; Rana et al 2014; Seddon 1997; Swar,
Moon, Oh and Rhee 2010; Leonard-Barton and Deschamps 1988). There seems to be growing
evidence acknowledging the slow adoption and the numerous efforts made to identify the
factors affecting the adoption of these services (Akkaya, Obermeier, Wolf and Kremar 2011;
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Bwalya and Healy 2010; Lee, Kim and Anh 2011; Lu, Huang and Lo 2010; Schaupp, Carter
and McBride 2010).

2.3.6 Technological Adoption Model

The Technological Adoption Model (TAM) has been used extensively in research on
eGovernment adoption (Hung, Tang, Chang and Ke 2009; Lee and Rao 2009; Lu et al 2010;
Rana et al 2014; Schaupp et al 2010; Shareef, Kumar, Dwivedi and Kumar 2014). Previous
research into the adoption of eGovernment platforms and other online services have frequently
used the TAM, as it relates heavily to technology adoption research. TAM is used to provide
an explanation of determinants of computer acceptance that is general, capable of explaining
users’ behaviour across a broad range of end-user computing technologies and user
populations, while also being both parsimonious and theoretically justified (Davies, Bagozzi
and Warshaw 1989, p. 985). In its original state TAM was proposed to explore and understand
how users adopt and use new technologies, based on the evaluation of key factors which
influenced the decision to accept new technologies (Davies 1989). TAM outlines that the ease
of use and usefulness are predictors of individuals attitudes towards a technology (Lederer et
al 2000, p. 269). The level of perceived usefulness (PU) and ease of use (PEoU) of a technology
join together to create the attitude about the technology, while influencing the individual’s
decision to adopt the technology or not (Jaeger and Matteson 2009). PU and PEoU are impacted
and ultimately shaped by numerous external factors which are unique to each situation, while
behavioural decisions or intentions form the ultimate decision point to whether a technology is
adopted or not (Davis et al 1989). TAM is based on the theory of reasoned action, which states
that beliefs influence intentions, and intentions influence one’s actions (Ajzen and Fishbein
1972).

There have been multiple iterations of TAM; however, Figure 3 highlights the factors in
version one that have remained constant across multiple iterations. Both PEoU and PU are
fundamental components of TAM and are defined within the model as the most important in
determining acceptance and use of a technology (Gefen 2002; Moon and Kim 2001;
Sabramanian 1994). TAM has been used widely to explore the user adoption behaviours in IT-
related fields, in both broad and narrow environments (Serenko and Bontis 2004). According
to Shih (2004), the major advantage of applying TAM is the flexibility in application, whereby
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it can be extended to include additional variables when necessary. This depends largely on the

specific technological context, whereby additional domain-specific constructs and explanatory

variables may be needed beyond the ease of use and usefulness constructs (King and Gribbins

2002).

Figure 3. Technology Adoption Model (Version 1) (Source: Davis, Bagozzi and Warsaw

1989)

Table 5 outlines the common factors outlined within TAM. There are a number of different

external variables/factors considered, and the importance of each factor is different depending

on the research.

Table 5. Factors within Technology Adoption Model

Construct Definition References eGovernment Research
Per celved 1) The degree to whicha | Karavasilis, PEoU is linked to an
Ease of Use person believes that using | Zafiropoulos and Vrana | individual’s estimation of the
(PEoU) a particular system would | 2010 effort he or she will have to
be free of physical and Davis et al 1989; put in to learn and use a
mental effort. Venkatesh 2000; technology.
2) The extent to which a Venkatesh 1999; Adam,
person believes that using | Nelson and Todd 1992
a technology will be
simple.
Per celved The degree to which a Karavasilis et al 2010; PU is a strong determinant of
Usefulness person believes that using | Davis et al 1989; user acceptance, adoption, and
(PU) a particular system would | Mathieson 1991; Taylor | usage behaviour.
enhance his or her job and Todd 1995
performance.
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Attitudes

The degree to which a

Ajzen 1991; Ajzen and

Individual users who develop

Towards person has a favourable or | Fishbein 1980; Jackson, | a positive attitude toward
Using (A) unfavourable evaluation or | Chow and Leitch 1997 | adopting a technology are
appraisal of the behaviour. more inclined to build up
firmer intentions to consider
long term use.
Behavioural | Attitudes towards Ajzen and Fishbein, The strength of an individual’s
I ntention behavioural intentions are | 1980; Davis et al 1989; | behavioural intention to use or

defined as the degree to
which individuals make
favourable or
unfavourable evaluations
or appraisals of the
behaviour in question.

Dishaw and Strong
1999; Szajna 1996;
Moon and Kim 2001;
Venkatesh and Davis
2000; Venkatesh et al
2003; Davis et al 1989;
Mathison 1991; Pavlou
and Fygenson 2006;
Taylor and Todd 1995

to support the adoption of
eGovernment innovation will
impact ongoing use.

External factors

Social
Influence

1) The degree to which an
individual perceives others
believe in the system
provided.

2) The degree to which an
individual believes that
others thought they should
use electronic government
services.

Rana, Dwivedi, Lai,
Williams and Clement
2017; Melone 1990;
Davis et al 1989;
Malhotra and Galletta,
2005; Hsu and Lu 2004

Social influence has been
found to have positive impacts
on attitudes towards adoption.
The effect of social influences
has been found to play a vital
role in determining the
acceptance and usage
behaviour of new adopters of
technological innovations.

Voluntariness

The degree to which the
use of the innovation is
perceived to be voluntary
or of free will.

Rogers 1983; Brown et
al 2002; Malhotra and
Galetta 2005

In the case of eGovernment,
most eServices implemented
will be done on a mandatory
basis and hence, it is justified
to study the user perceptions
of voluntariness on the
eGovernment service
implemented.

Compatibility

1) The degree to which an
innovation is perceived as
consistent with the
existing values, past
experience, and needs of
potential adopters.

2) The degree to which an
innovation is perceived as
being consistent with the
existing values, needs, and
past experiences of
potential adopters.

Rogers 1983;

Agarwal and Prasad
1998; Carter and
Belanger 2005; Hung et
al 2006; Moore and
Benbasat 1991

Compatibility has been found
to be a significant determinant
in citizen’s intention to use
eGovernment services.
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Trust 1) Belief that the trustee Belanger et al 2002; To adopt eGovernment
will act cooperatively to Carter and Belanger services, citizens need to have
fulfil the trustor’s 2005; Hung, 2006; Ha a degree of confidence in the
expectations without and Stoel 2009; Gefen, | electronic services provided by
exploiting its Karahanna and Straub Government before they
vulnerabilities. 2003; Kim and Lee accept and use it. Trust has
2) Belief that a particular | 2009; Pavlou and been identified as an indicator
eGovernment service will | Fygenson 2006; Pavlou | of citizen’s acceptance of
act in a responsive manner | 2003; Wang and eservices.
when a citizen engages Benbasat 2005; Teo,
with the service. Srivastava and Jiang
3) Set of expectations that | 2008; Sitkin and Roth
tasks within an 1993
eGovernment service can
be completed reliably.
Facilitating The degree to which an Venkatesh et al 2003; Facilitating conditions
conditions individual believes that an | Taylor and Todd 1995; | (resource facilitating
organisational and Rana et al 2017; Carter, | conditions and technology
technical infrastructure Schaupp, Hobbs and facilitating conditions) are
exists to support the use of | Campbell 2012; significant motivators to
the system. Schaupp et al 2010; Lee | citizens’ use of eGovernment
and Lin 2008; Schaper services.
and Pervan 2007
Culture Culture determines the Hofstede 1997; Gefen Recognition of cultural and
values of an individual and | and Straub 1997; contextual variations when
impacts on behaviour and | Schepers and Wetzels nations adopt information
varies across countries. 2007; Thomas and technologies, including
Streib 2003 eGovernment services.

Previous research has investigated the use of TAM within the eGovernment context and

found that on its own TAM was not able to explain issues of technology adoption related to

eGovernment (Al-adawi, Yousafzai and Pallister 2005; Colesca and Dobrica 2003; Sang, Lee

and Lee 2009; Jaeger and Matteson 2009). The issues are commonly associated with the

creation of TAM to respond to voluntary settings, as opposed to understanding mandatory
settings (e.g. eGovernment) (Koh, Prybutok, Ryan and Wu 2010; Lee and Park 2008). Research

utilising TAM to understand adoption in mandatory spaces was found to not provide specific

outcomes (Koh et al 2010). For example, within voluntary systems users are free to decide

whether or not to use the system, whereas in mandatory settings the choice is not present

(Rawstorne, Jayasuriya and Caputi 2000). Within a mandatory setting, users are required to

use a certain system or technology (Koh et al 2010), and technology use is determined by

organisational objectives and aims (Adamson and Shine 2003). Therefore, it appears that
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external factors impacting the use of a technology in a mandatory setting provide less
information about the adoption of technology. This includes facilitating conditions, whereby it
is expected that they will have a significant influence in mandatory settings, as users may vary
considerably in terms of access and ability to use resources and obtain assistance (Hsieh et al
2008; Sykes, Venkatesh and Gosain 2009). However, this does not provide sufficient
information into who would be more likely to be impacted by a lack of access to support or
ability to use a service. This highlights where TAM and extended models of TAM could have

fallen short.

eGovernment is a manner to improve public services quality to be efficient, effective and
transparent (Astawa and Dewi 2017). eGovernment’s aim is to improve the interactions
between government and society for the provision of public services through the use of ICT
(Gil-Garcia and Pardo 2005), with multiple different government platforms from across the
world that can be compared against (Ciarniene and Stankeviciute, 2015). The majority of
eGovernment literature focuses on increasing public trust as a factor to increase adoption and
use (Belanger and Carter 2008; Warkentin et al 2002; Carter and Belanger 2005). The creation
of levels of public trust determines adoption of eGovernment services, bringing benefits to
citizens including time, availability and cost savings (Gasova and Sofkova 2017; Arduini and
Zafei 2014). TAM has a broad application, however it does not provide a holistic response to
how digital adoption relates to the effectiveness of digital transformation or the digital services.

2.3.7 Diffusion of Innovation Model

The Diffusion of Innovation (DOI) model has also been utilised heavily for the explanation
of adoption of new innovations or technologies (including eGovernment) (Rogers 1995). The
model is broken down into the two key parts — diffusion and innovation. Diffusion is defined
as “the process by which an innovation is communicated through certain channels over time
among the members of a social society” (Rogers 1995; Rogers 2003). An innovation is
something that is perceived to be new (Rogers 1995). Furthermore, within DOI, adoption is
defined as the decision of the full-time use of an innovation, which is based on the idea that it
is the best course of action available (Rogers 2003). In contrast, rejection refers to the decision
to not adopt an innovation (Rogers 2003). Finally, the diffusion of an innovation is defined as
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the rate at which the innovation (for example, online services) has been adopted and the rate at
which this adoption has spread more broadly.

Diffusion is a process by which an innovation is identified then communicated through
certain channels, and then taken in by members of a society (Rogers 1995). There are five
stages of the decision process: (1) knowledge, this is when the individual learns about or
becomes aware of the existence of the innovation and learns how to use it correctly. Persuasion
(2) occurs when the individual develops an opinion, be that positive or negative, about the
innovation (influenced through subjective evaluations provided by others, including peers, to
reinforce social ideas). The decision (3) is when the individual chooses to either adopt or reject
the innovation. If the decision is to adopt the innovation, the next stage is implementation (4),
whereby the mental information processing and decision-making comes to an end, but the
behavioural change begins, and the innovation is put into practice. Finally, confirmation (5)
occurs when the individual seeks support for their decision. This requires continuous
evaluation of the results of their decision, and if the level of satisfaction is significant enough
and the level of support is high, then the use of the innovation will continue. However, in
contrast if the level of satisfaction is low and there is inadequate support, rejection can occur.

Figure 4. Diffusion of Innovation Model (Roger 1983)
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Figure 4 outlines the five attributes associated with the rate of diffusion: relative advantage,

compatibility, complexity, trialability and observability (Rogers 1983). The definition of each

key factor is outlined in Table 6. These key factors are also supported by additional factors that

relate to each of the key factors, outlined in Table 7.

Table 6. Key factors of Diffusion of Innovation

Factor Definition References
Relative The degree to which aninnovation is perceived Carter and Belanger 2005; Sang
advantage as better than theidea it supersedes et a 2009
Compaitibility | The degree to which aninnovation isperceived | Agarwa and Prasad 1998;
as consistent with the existing values, past Carter and Belanger 2005
experiences, and needs of potential adopter
Complexity Degree to which an innovation is perceived as Agarwal and Prasad 1998;
difficult to understand and use Carter and Belanger 2005; Sang
et al 2009
Triability Degree to which an innovation may be Puspitasari and Ishii 2016;
experimented with on alimited basis Sausanto and Goodwin 2013;
Venkatesh et a 2003
Observability Degree to which the results of an innovation are | Zhu, Dong, Xu and Kraemer
visible to others 2005; AlKalbani, Deng, Kam
and Zhang 2017
Table 7. Additional Factors Relevant for Diffusion of Innovation
Factor Definition References eGovernment literature
Performance Degree to which an Sabani, Deng and Performance expectancy is
expectancy individual believes that Thai 2018; Venkatesh | about the degree to which
adopting eGovernment will et al 2003; Kurfali, citizens believe that
result in better public service | Arifoglu, Tokdemir adopting eGovernment
performance. and Pacin 2017 would result in better
public service performance.
Effort Degree of ease in using Sabani et al 2018; Influences the intention to
expectancy eGovernment. Williams, Rana and adopt eGovernment.
Dwivedi 2015;
Venkatesh et al 2003
Social influence | Degree to which individuals | Sabani et al 2018 Not been popularly
perceive the importance of examined in the context of
others’ perceptions on the eGovernment adoption.
adoption of eGovernment.
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Availability

(a) System availability
(b) Information
availability

(c) Service availability

Mirchandani, Johnson
and Joshi 2008;
Papadomichelaki

and Mentzas 2012

The availability of
eGovernment system,
obtainability of government
information and availability
of eGovernment services.

Efficiency (a) Process simplicity Deden, Teddy, Farhan | Easy to understand, faster
(b) Process timeliness and Aizi 2017; Nam than traditional services to
(c) Process efficiency 2014; Venkatesh et al | obtain and less expensive
2003 than traditional approaches.
Information Availability of law and AlKalbani, Deng, The existence of security
security policies around information Kam and Zhang 2017; | policies in relation to
security, levels of Debjani, Umesh and eGovernment.
organisational compliance, Gupta 2012
identification of risks and Posthumus and
awareness. Von Solms 2004.
Information Information is accurate, Papadomichelaki eGovernment should
Quality relevant, prompt and and Mentzas provide information that is
understandable. 2012; necessary and
Wangpipatwong, understandable.
Chutimaskul and
Papasratorn 2009
Usefulness of Reliability of the service, Deden, Teddy, Mohd | It can be assessed by
service usability and fit for purpose. | Farhan and Aizi 2017; | measuring the extent to

Idris 2016; Yasar and
Giovanni 2007;
lonescu 2013; Kim,
Kim and Lee 2009;
Prahono and

Elidjen 2015

which eGovernment
services fulfil the citizens’
requirements.

Accessibility

Ease of access to the service
and the availability of ICT
and internet.

Ahmed and
Shirley 2014; Idris
2016; Puspitasari

The level of effort that the
individual must make to
access ICT devices.

and Ishii 2016
ICT Literacy Capacity of the individual to | Maslihatin 2016; eGovernment adoption is
utilise ICT and the internet Puspitasari impacted by the level of
confidently. and Ishii 2016; ICT literacy an individual
van Deursen has and the level of
and van Dijk 2011 experience they have using
the internet.
Usability The perceived user- Puspitasari and Ishii The level of effort

friendliness of a service.

2016; Sausanto and
Goodwin 2013

citizens must

make to learn and

use eGovernment effects
ongoing adoption.
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Government Refers to the actions taken by | Furuholt and The level of support from
Encouragement | the government to support the | Wahid 2008; the government to maintain
adoption of eGovernment. Hwang and the timely information
Syamsuddin 2008; about the presence of
Nurdin, Stockdale and | eGovernment effects
Scheepers 2012 adoption.
Community Pressure by a person’s Deden et al 2017; The level of eGovernment
Expectation proximity to take certain Kurfali et al 2017; acceptance from
actions or adopt certain Rana et al 2017; individuals’ community
values. Voutinioti 2013

Although the DOI has been used widely, there is a lack of consistency as to its application
and how its findings can be applied to determining the effectiveness of digital transformations.
Specifically, there is a lack of measurability of the methods and tools applied within the DOI

approach, thus highlighting why DOI was discarded for this research.
2.4 eGovernment Evaluation Frameworks

The trend towards eGovernment services follows the ongoing digital transformation in
service provision in the public sector in general, which in itself mirrors the transformation
undertaken in the private sector. Increased eGovernment service provision has led to more
research which focuses on developing different evaluation frameworks to determine its
effectiveness or success. Although there are a number of eGovernment evaluation frameworks,
outlined in Table 8, the majority focus on specific elements of the process or on a particular
platform (Osman, Anouze, Irani, Lee, Balci, Medini and Weerakkody 2011). Each of these
eGovernment evaluation frameworks focuses on different elements of eGovernment services;
however, there is a lack of measurability and guidance for linking digital adoption,

eGovernment services and effective digital transformations.

Table 8. eGovernment Evaluation Frameworks

Themes Description Reference
Hoalistic, Holistic Reference Framework for eGovernment Wimmer 2002
complete and Evaluation evauating multiple different factors and

continuous elements impacting the effectiveness of eGovernment

evaluation services.
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Evaluation of eGovernment systems using a holistic
Framework to determine what impacts views on
eGovernment services.

Alawan and Thomas
2011

Holistic evaluation framework (COBRAS) focusing on
the cost, opportunity, benefit, and risk analysisfor user
sati sfaction with eGovernment services provided.

Osaman €t a 2011

Utilising business process management for modelling
the creation of a holistic framework for the evaluation
of effective eGovernment services.

Pakovitis and
Wimmer 2003

Multi-
dimensional

Evaluation of eGovernment service performance,

Wang, Bretschneider

based on understanding the success and failurefactors | and Gant 2005;
associ ated with eGovernment portals. Alanezi, Mahmood
and Basri 2012
Evaluation of eGovernment services by focusing on Middleton 2007;
the interna toolsfor security, privacy, usability, Eschenfelder and

content, services, features and citizen participation.

Miller 2007; Golubeva
2008

Evaluation of Government websites focusing on
openness and trust (social and political evaluation)
factors and perspectives.

Eshenfelder and Miller
2005

Evaluation of government websites focusing on users
perspectives on ease of navigation, website design,
communication, information quality and security.

Kaisara and Pather
2011

Evaluation of eGovernment services focusing on users
perspectives of four major factors: usability, user
feedback, usage data, and web and internet
performance data.

Wood, Siegd,
LaCroix, Lyon,
Benson, Cid and Fariss
2003

Creation of afour-dimensional quality framework
(CC2ST) for eGovernment services focusing on
coordination, control, sharing and transparency.

Corrdaini,
Hinklemann, Polini
and Re 2012

Evaluating perceptions of reliability, efficiency, citizen
support and trust of eGovernment services, to develop
eGovQual multimethod scale evaluation.

Papadomichelaki and
Mentazas 2012

Evaluating eGovernment services based on the link
between perceived usefulness and users’ expectations
leading to user satisfaction. To create Customer
Satisfaction Index for eGovernment (g-CSl).

Kim, Im and Park
2005

Evaluating eGovernment services focusing on
maturity, stakeholders and assessment of the services
provided. End product called eGovernment
Assessment Model (EAM).

Esteves and Joseph
2008
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Evaluation of eGovernment through factors of user Kalamatianou 2017
satisfaction, continuous usage and users' profession to
develop aframework for ongoing service use.
Model Creating adoption criteria of the users of eGovernment | Bwalya 2009
Development services to evaluate the same services.
Using various factors outlining the eff ectiveness of the | Tsohou, Lee, Irani,
processes used within the eGovernment services to Weerakkody, Osman,
build areference process model for evaluating Latif and Medeni 2012
effective eGovernment services.
Using multiple criteria to understand what makes an Magoutas and Mentzas
eGovernment platform adaptive to change, to develop | 2009; Magouitas,
aModd for adaptive quality measurement (MAQM). Schmidt, Mentazas
and Stojanovic 2010
Evaluation mode derived from Analytic Hierarchy Ray and Rao 2004
Process to use various options, model the options and
build the best practice model to achieve optimal
system goals.
Using decision support systemsto determinethe most | Riad, El-Bakry and El-
eff ective problem-solving techniques to manage Adl 2010
eGovernment services to develop a Novel Decision
Support System Framework for eGovernment
Evaluation.
Building amodel for the evaluation of information Zhang, Guo and Chen
systems based on diffusion of innovation and user 2007
centric principles — focusing on eGovernment.
Building an evaluation strategy for eGovernment Alshawy and Alawany
services provided in devel oping countries. 2009
Using loca accountability principlesto build an Griffin and Haplin
evauation strategy. 2005
Creating a hard, soft and hierarchal measureto build a | Gupta and Jana 2003
flexible evaluation framework for eGovernment.
Using the various stages of growth to evaluate Solli-Saether 2011
eGovernment services through interoperability
measures.
Public Value Understanding the role of public value and evaluation- | Grimsley and Meehan

led design in eGovernment services.

2007

Development of a comprehensive framework to assist
in understanding what is meant by public valuein
eGovernment.

Ndou 2004
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Development of afour-dimensional model, using the Karunasena and Deng
achievement of outcomes, development of trust, 2009

delivery of public services and effectiveness of public
organisations as the background for evaluation of
eGovernment services

Figure 5. Wimmer (2002) "Holistic Reference Framework for eGovernment Evaluation’

Within Table 8, the most used framework is that of Wimmer (2002) — the Holistic
Reference Framework for eGovernment Evaluation (as outlined in Figure 5). Wimmer (2002)
states the necessity of a holistic approach for evaluating eGovernment services. As per Figure
5, Wimmer (2002) has outlined a three-dimensional model which includes (1) progress of a
public service, (2) abstraction layers, and (3) different views. The different views include (1)
cultural, societal and political, (2) legal, (3) process, (4) organisational, (5) user, (6) knowledge,
(7) security and privacy, and (8) technical. Although this model outlines a number of factors
for consideration and provides a reference point for an individual to consider, it does not outline

how to clearly implement the reference framework.

Although the frameworks and models outlined in Table 8 have been widely cited and have

been used to inform one another, including Wimmer’s 2002 framework, criticisms of these
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frameworks and models have also been documented within the literature. Firstly, many of the
models are not adaptable and/or directly applicable to the eGovernment environment in every
country or organisation, due to differences in policies or requirements (Yildiz 2007; Ostasius
and Laukaitis 2015). Although many of these frameworks and models discuss the importance
of governments having a certain level of preconditions in place to ensure eGovernment
platforms are successful, they do little to discuss how these can limit the objectives of
eGovernment platforms (Omari and Omari 2006; Ostasius and Laukaitis 2015). They tend to
focus on physical infrastructure or policy requirements, instead of understanding how each
country faces different cultural, social and economic impacts as well as political, infrastructural
and technical factors (Zarei, Ghapanchi and Sattary 2008). By focusing only on some of the
issues impacting effective eGovernment services, they are not providing holistic frameworks

for digitalisation of government services.

As a result, there is a gap in the literature for customisable, holistic and systemic models
or frameworks for guiding effective digital transformations, building digital services and
meeting the minimum expectations of service users. Critiques of the frameworks and models
within Table 8 state that there is a greater need for adaptable models that can meet changing
environments which are able to monitor, evaluate and benchmark the current challenges and
prepare for future ones (Valdes, Solar, Astudillo, Iribarren, Concha and Visconti 2011).
Ostasius and Laukaitis (2015) indicated that there was no model or framework which could be
universally applied to eGovernment evaluation or planning, especially across countries and
different services. The large number of different models and frameworks identifies how there
is a lack of a common framework in place (Siau and Long 2005). Therefore, there is a need for
a universal or systemic model or framework that can guide or support the creation of
eGovernment frameworks, along with the digital transformation process associated with

eGovernment service creation.
2.5 Digitalisation and Digital Transformation

It is important to have a clear definition of digital transformation and digitalisation as for
this research it is the phenomenon of study in the field (i.e., ATO). Both digitalisation and
digital transformation refer to a business model driven by the changes associated with the
application of digital technology in all aspects of human society (Stolterman and Fors 2004, p.
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689). Digital technology is usually implemented through digitisation, which is the transition of
existing products or services into digital variants which offer specific advantages over tangible
products (Gassman, Frankenberger and Csik 2014). More specifically, the digitisation process
refers to changes to an organisational model based on the application and use of digital
technology within all aspects of an organisation (Henriette, Feki and Boughzala 2015).
Consequently, organisations who undergo the digitalisation process are more able to provide
new products, organisational models, services and organisational structures based on changes
made with the addition of technologies that combine information, computing, communication
and connectivity (Bharadwaj, EI Sawy, Pavlou and Venkatraman 2013; Fichman, Dos Santos
and Zheng 2014; Yoo, Boland, Lyytinen and Majchrzak 2012).

EY (2011) and Australian Parliament House (Hamilton 2019) both delineate digitisation
as the conversion of analogue information to digital, capturing and storing different elements
of everyday life into digital formats. Digitalisation is increasing the networks and
interconnectedness of everyday objects, people and environments, increasing the complexity
of understanding and assessing different stakeholders. The primary impact of digitalisation is
the ability to share information in real time and globally between multiple devices. McDonald
and Roswell-Jones (2012) state that digitalisation uses digital technologies to alter business
models, to provide enhanced value adding and produce opportunities. This definition differs
slightly from that of Hamilton (2019), who describes digitalisation as increases in efficiencies
as a result of the increased use of technologies, through the integration of processes and linking
customer experiences (Hamilton 2019). More generally speaking, services alter and/or
accelerate previous business operations without changing their fundamentals (Hamilton 2019).
Digital transformation is the next stage — it challenges the operational structure of an
organisation by enabling services to be performed in new ways or creating completely new
services. Numerous challenges arise when going digital, including privacy and employment
(Hamilton 2019).

Digital transformations often form part of an enterprise transformation, which might
include a change in products, processes, organisational structures and/or governance (Matt,
Hess and Benlian 2015). With the rapid digitalisation across both private and public sector
organisations, there are increased opportunities within both sectors to collaborate and improve.
However, research by Matt et al (2015) demonstrates that there are four key elements that need
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to be considered when undergoing digital transformations. The first is the use of technology,
which includes the ability to adopt the new technology and build standards for use. Second,
changes impacting value creation includes changing how business models are comprised and
managed in the long and short term. Third is the structural changes to the organisation, which
includes upskilling, organisational set-up (employees and equipment) and products used.
Finally, finance needs to be considered, whereby the cost becomes a primary driver to
digitalisation, in both short-term increased cost and long-term decreased cost of service
provision (Matt et al 2015). These four factors need to be considered by organisations when

implementing effective digital transformations.

The transformative effect that the emergence and ongoing growth of digital technologies
has had on organisations is profound, enabling changes to the way businesses manage
internally and externally, while also impacting how organisations communicate with their
clients (Kamar, Loonam, Allen and Sawyer 2016). Digital technologies are defined as a
combination of information, computing, communication and connectivity technologies
(Bjharadwaj, Sawy, Pavlou and Venkatraman 2013), which enable the development of new
products, business models, services and organisational norms (Fichman et al 2014; Yoo et al
2012). The inclusion of digital technologies within a business or organisation impact people,
culture and information technology within and outside of an organisation. The people impacted
first are those who are essential to the transformation, including the collaboration and
communication between the human actors (e.g. internal and external collaborators including
customers, clients) (Wilms, Meske, Stieglitz, Decker, Frohlich, Jendrosch, Schaulies, Vogl and
Rudolph 2017; Klotzer and Pflaum 2017; Piccinini, Hanelt, Gregory and Kolbe 2017; Tan et
al 2017; Schmidt, Drews and Schirmer 2017). As a result of the digital transformation, the
culture within and outside the organisation will be impacted. This includes the collective values
and beliefs, and the changes and challenges that are created during this process (Oesterle,
Buchwaid and Urbach 2016; Hartl and Hess 2017; Roecker, Mocker and Novales 2017).
Digital transformation is a process full of complex challenges and requires an understanding

of all internal and external stakeholders to ensure ongoing engagement.
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2.6 Stakeholders

For an organisation to thrive, they must include all of the different stakeholders and their
perspectives, while also addressing the variety of expectations and influences (Brenner and
Cochran 1991). This is also directly relevant for projects and transformations, whose success
depends on an organisation’s ability to develop, maintain and express the different expectations
of internal and external stakeholders (Kennon, Howden and Hartley 2009). Therefore, this
research supports Kennon et al’s (2009) work that posits that satisfied stakeholders often
greatly improve progress, and the relevance of a project, organisation and transformation

ultimately contribute to its success.

It is clear that human and social capital is a necessary resource required to deliver desired
results (Kennon et al 2009). The focus of understanding and researching stakeholders is to
assist organisations to identify and classify those individuals or groups who have a stake in the
organisation. In doing so they gain an understanding of their external environment and can
better manage the multiple drivers and influences (Mitchell, Agle and Wood 1997). In this
space, research needs to use existing frameworks but also establish new approaches integrating
and synthesising the different perspectives of multiple stakeholders (Yang and Lim 2008).
Stakeholder engagement relates to how stakeholders are managed and the role management
play in engaging stakeholders (Beach 2009). Therefore, there is an ongoing relationship
between an organisation and the external environment, and the stakeholder has a relationship
with both (Mainardes, Alves and Raposo 2011).

An organisation will not be able to maximise value if it ignores or does not consider the
interests and expectations of its stakeholders (Jensen 2001). Identifying and understanding
stakeholders is complex, as the real-world is comprised of interrelationships and trade-offs
which are difficult to map and understand; however, understanding these is vital to building a
clear picture of stakeholders (Wilmshurst 2002). All stakeholders have different levels of
interest and investment in the organisation, transformation and project outcomes (Newcombe
2003). If managers fail to manage the dynamic differences between stakeholders, it could
potentially jeopardise outcomes (Lim and Yang 2008). Therefore, without appropriate
stakeholder identification and engagement, the organisation is more likely to irritate the
stakeholders by either over or under engaging (Reed, Graves, Dandy, Posthumus, Hubeck,
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Morris, Prell, Quinn and Stringer 2009). As a result, stakeholders identify an organisation’s
value by their willingness to satisfy the needs and demands of stakeholders beyond what is
necessary to simply maintain their participation (Harrison and Freeman 1999; Jensen 2001).

2.6.1 Stakeholder Definitions

There are numerous definitions of stakeholders within the literature. This research has
adopted the definition offered by Freeman (1984), which states that a stakeholder is anyone
that could be to any extent potentially affected by the firm, project or transformation and vice
versa. According to this definition, stakeholders include those groups and individuals that can
affect and be affected by organisations or transformations (Freeman 1984). Freeman (1984;
2004) went further to state that stakeholders include any groups without whose support the
organisation would cease to exist, or which are vital to the success of the organisation. Bryson,
Patton and Bowman (2011) provide a broader definition by defining stakeholders as
individuals, groups or organisations that can affect or are affected by, an organisation’s
operation and objectives. This broader definition provides additional scope for understanding

and exploring the various stakeholders who are influential to an organisation.

Both Jones (1995) and Jonkers and Fosters (2002) provide a similar definition to Freeman,
stating that a stakeholder can be any actor (group or individual) that is influenced by a decision,
and/or that can influence that decision (Jones 1995; Jonkers and Fosters 2002). According to
Donaldson and Preston (1995), all persons or groups with legitimate interests who participate
in an organisation and obtain benefits are stakeholders, and that stakeholders, regardless of
their position, have no hierarchy, thus there is no priority given to one set of interests and
benefits over another. Barney and Hansen (1994) state that rational stakeholders are those who
only reveal information or provide assistance in order to improve their own position, which
adds complexity to understanding and identifying stakeholders. A different view is that
stakeholders are those who have a critical interest in the operation and success of an
organisation (Elias, Cavana and Jackson 2002; Freeman 1984; Androif and Waddock 2002;
Ambler and Wilson 1995).

There are multiple definitions of stakeholders which are restrictive, including groups or
individuals who yield power over the firms (Frooman 1999; Pajunen 2006) and/or those who

take on the risks (Clarkson 1995; Cragg and Greenbaum 2002). As organisations can be seen
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as social institutions with responsibilities beyond just economic to shareholders, directors and
employees, it is important that stakeholder definitions include internal and external
stakeholders (Ambler and Wilson 1995). By only incorporating a singular or restrictive view
of stakeholders, the definitions do not provide a clear and holistic understanding of the
stakeholders’ view. A multidimensional lens and a broader definition of what constitutes a

stakeholder can help managers and researchers better understand organisational stakeholders.

2.6.2 Stakeholder Theory: The Big Picture

Stakeholder theory outlines the need for stakeholders to be identified, analysed and
engaged and managed in response to their level of stake within the organisation, project or
transformation. According to Freeman and Reed’s (1983, p. 91) definition, understanding
stakeholders requires finding the balance between the various relationships which can impact
the enterprise and affect it while it is trying to reach its goals (Freeman and Philips 2002).
Therefore, the first step is to identify stakeholders. Two forms of stakeholders have been
identified: primary and secondary. Primary stakeholders are those whose continual and direct
participation or input is vital for organisational survival (e.g., owners, investors, employees,
suppliers, customers and competitors) (Clarkson 1995). Secondary stakeholders are those who
might influence or be influenced in the past, present or future by the organisation’s operations,
without directly engaging in transactions. Hence, they are not essential to the survival of the
organisation (Clarkson 1995) (e.g., local communities, local government, social activist groups
and business support groups). A systems approach can also be used to identify stakeholders,
whereby stakeholders are identified according to their systems or relationships. This includes
understanding and identifying which systems they are a part of and who they interact with
(Freeman, Harrison and Wicks 2007). This technique is useful, as it specifically highlights how
the way in which a firm treats one stakeholder will influence the relationships with other
stakeholders (Freeman et al 2007).

Stakeholder analysis involves obtaining a deeper understanding of the various
stakeholders, how they interact and what influences them, and should relate to the specific
phase (of the project or change) or area of the organisation under review (Goodpaster 1991).
According to Pfeffer and Salancik (1978) the interactions between the stakeholders, the
organisation and between one another can be understood based on resource dependency theory.

48



This theory sees the environment and enterprise as strongly interconnected — the enterprise will
depend on some of the actors within the environment in order to gain access to resources they
control (Pfeffer and Salancik 1978). More recent research is based on similar ideas; however,
it has shifted to consider the stakeholders based on the opportunities and threats they pose
(Madsen and Ulhoi 2001). Madsen and Ulhoi (2001) outline the importance of stakeholder
analysis, understanding the stakeholders by what opportunities they offer, through the use of a
SPOT analysis (Secondary, Primary, Opportunity and Threat). According to this analysis, once
stakeholders and their stakes are identified, they can be classified as either a threat to the
achievement of the organisation’s objectives or as an opportunity for the improvement of
business by the encouragement of new ideas, exposure of market niches, contribution of
information and knowledge, and the communication of expectations (Madsen and Ulhoi 2001).
This analysis feeds into the creation of a stakeholder engagement and management plan, which
defines the strategic direction based on the stakeholder needs, economic and ethical
requirements (Goodpaster 1991).

Stakeholder engagement and management is influenced by the identification and analysis
of stakeholders. Appropriate stakeholder engagement and management is impacted by three
key challenges, including understanding the environment, the best approach to responding to
stakeholders, and the influence of different organisations on the strategic decision-making (Dill
1975). Therefore, the primary goal of stakeholder engagement is to find the balance between
the various relationships which can impact the enterprise and affect it while it is trying to reach
for its own goals (Freeman and Philips 2002). This includes understanding and exploring the
interdependence of the stakeholders to the environment as well as the organisation. This is
especially important when an organisation needs to understand and prepare for the impacts of
communication when there is no one-on-one correspondence between stakeholders (Wicks and
Harrison 2013). Thus, it is important to understand, analyse and engage stakeholders in an

appropriate manner.
2.6.3 Use of Stakeholder Theory in Practice

Stakeholder theory is commonly applied through three specific uses: descriptive/empirical,
instrumental, and normative (Donaldson and Preston 1995). Firstly, the descriptive/empirical
method outlines how stakeholder theory is used to describe and explain the various and specific
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characteristics and behaviours of an entity (e.g., nature of the organisation, management
behaviours and values, organisational management and external behaviour) (Donaldson and
Preston 1995). Within the descriptive/empirical method, the stakeholder identification
processes incorporate the organisation’s broadest definition of stakeholders. In most cases this
follows the Freeman (1984) definition, whereby a stakeholder encompasses all groups of
individuals who can affect or are affected by the achievement of organisational goals (Freeman
1984; Donaldson and Preston 1995). Secondly, the instrumental method is used to determine
how stakeholder theory can be used in a manner to identify connections (or lack of) between
stakeholders, organisations and stakeholder management (Donaldson and Preston 1995).
Under this method of stakeholder identification, analysis and management, all stakeholders are
considered on the basis of their valid claims to an organisation (Ring 1994). This can be
somewhat limiting, as it does not necessarily regard every stakeholder as valuable, and
therefore provides a lack of inclusivity in the stakeholder engagement and management
process. Finally, the normative component refers to how stakeholder theory is used to
understand the function of an organisation in relation to the moral and philosophical guidelines
which direct operational and managerial outcomes of the organisation (Donaldson and Preston
1995). This requires striking a balance between the broad method of descriptive/empirical and
the narrow method of instrumental. Thus, as per the normative method, stakeholders are
defined as anyone the organisation should take into account using organisational, stakeholder-
focal group, and stakeholder network perspectives (Mitchell et al 1997; Friedman and Miles
2006; Rowley 1997). By classifying stakeholders according to their networks or
interrelationships, the process of understanding the best management and engagement
techniques for each stakeholder or stakeholder group becomes clearer (Freeman et al 2007).
However, stakeholder network perspectives are not the only manner in which stakeholder

relationships can be understood, as discussed below.
2.6.4 Stakeholder Analysis

There are various approaches to stakeholder analysis, which will now be presented and

discussed.
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Stakeholder Salience Model

One of the most widely used stakeholder analysis and identification processes is the
Stakeholder Salience Model. It uses three key attributes to classify stakeholders: power,
legitimacy and urgency. (Mitchell et al 1997). Stakeholder salience is defined as the degree to
which stakeholders have the potential to influence an organisation’s decisions (Mitchell et al
1997). Power is described as the capability of stakeholders through relationship dependency
and resources occupation (Yang and Zou 2014) and the ability to bring about the outcomes
they desire (Mitchell et al 1997). Power is defined by three specific types. Firstly, coercive
power is based on the physical resources or use of force, violence or restraint (Etzioni 1964).
This is also called observable power. Secondly, utilitarian power is based on financial or
material resources. This includes rules, models, media and methods that underpin the
observable (Lukes 1974). Finally, normative power is based on symbolic resources, including
being able to command attention. This can also be associated with the deeper social structures
underpinning the rules (Lukes 1974). The type of power is then associated with the
stakeholder’s level of legitimacy (which is their level of authority) and urgency (which is their

time sensitivity).

Legitimacy is described as how appropriate the stakeholder claims or behaviours are
according to the norms and values of the social organisation (Yang and Zou 2014). This refers
to stakeholders’ actions and whether or not they are perceived to be desirable, proper or
appropriate based upon society’s norms and values (Mitchell et al 1997). Urgency refers to the
level to which a stakeholder claim requires instant response or awareness, depending on the
time sensitivity of the issue and its necessity to the stakeholder (Yang and Zou 2014). Urgency
also refers to the degree to which a stakeholder claim requires immediate attention due to its
critical or highly important nature (Mitchell et al 1997). Therefore urgency can be broken into
two separate views: firstly, the degree to which managerial delay in attending to the claim or
relationship is unacceptable to the stakeholder, and secondly, the importance of the claim or
the relationship to the stakeholder (temporality/time sensitivity and criticality) (Jones 1993).

Figure 6 highlights the subgroups under the power, legitimacy and urgency categories that
assist with analysing and identifying stakeholders. Outside of the model are the non-
stakeholders — these are the individuals or groups who have no power, legitimacy or urgency.
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For these non-stakeholders, the level of engagement or communication is at the discretion of
management (Mitchell et al 1997). The other subgroups include:

1. Dormant. These are the stakeholders who have power to impose on others; however,
they do not have legitimacy or urgency. Therefore, stakeholders who fit within this
category should be kept informed (Mitchell et al 1997).

2. Discretionary (or latent). These are the stakeholders who have legitimacy; however,
they have no power or urgency. Therefore, these stakeholders should only be involved
when necessary (also at the discretion of management) (Mitchell et al 1997).

3. Demanding. These are the stakeholders who have urgency; however, they have no
power or legitimacy to enforce their claims. Therefore, these stakeholders should be
kept informed (Mitchell et al 1997).

4. Dominant. These are the stakeholders who have both power and legitimacy, this
provides them with a strong influence within and around the organisation. It is
recommended to keep them informed (Mitchell et al 1997).

5. Dangerous. These stakeholders have both power and urgency; however, they do not
have legitimacy. These stakeholders should be engaged and satisfied (Mitchell et al
1997).

6. Dependent. These stakeholders have both urgency and legitimacy; however, they lack
power. They can have significant influence on different stakeholders (internal or
external) and need to be managed (Mitchell et al 1997).

7. Definite. These stakeholders have power, legitimacy and urgency, and need to be
communicated and engaged with in a manner of their choosing (Mitchell et al 1997).
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4. Dominant

2. Discretionary
7. Definitive
us 6. Dependant

3. Demanding

1. Dormant

5. Dangero

Figure 6. The Stakeholder Salience Model (Source: Mitchell et al 1997)
RACI Model

The RACI matrix/model (Smith 2005, p. 5) focuses on clarifying the roles and
responsibilities of the stakeholders, commonly classified in accordance with specific activities
or roles. There are four levels: Responsible (R), Accountable (A), Consulted (C) and Informed
(). The person (or persons) who performs the activities or is the overarching decision-maker
is defined as responsible. The person who is answerable to the organisation, clients or
government is defined as accountable. There can only be one stakeholder in the accountable
role. Those who are consulted for opinions, assumptions, constraints, methods or objectives
and assist in the development of products, services and processes as a result of their position
or expertise are the consulted stakeholders. Finally, those who remain informed of the
outcomes of the organisation are the informed stakeholders.

This model should only be applied to key stakeholders, and therefore does not provide
insights into the stakeholders who are not key to the outcomes of the organisation (Smith 2005).
This can be a limitation, as it is largely subjective in nature. The RACI model is most relevant
to the understanding of internal stakeholders (those within the organisation, including the
employees and senior leaders) to determine who is most impacted by different process changes,
digital adoption and willingness to assist with altering the behaviour of others. The internal
workplace culture needs to be considered, as it will have an impact on the success or failure of

the adoption of the digital first strategy.
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Power Influence model

Stakeholder importance is often identified by the stakeholder’s power to influence, their
legitimacy to make decisions, or their right to make claims (which are urgent or arbitrary).
They have an impact on the system design or on other stakeholders’ influence (Mitchell et al
1997). The power/threat level is determined by the resource dependence of the stakeholder,
which involves identifying the level of dependence on specific resources and the level of
willingness to cooperate (Savage, Nix, Whitehead and Blair 1991). According to this model,
there are four types of stakeholders. First, supportive stakeholders are highly cooperative and
are low on the competitive threat level (Savage et al 1991). The second level consists of the
marginal stakeholders, and includes low cooperative potential and low competitive threat
(Savage et al 1991). The third level includes the non-supportive stakeholders, including the
stakeholders who have potentially low cooperative and high competitive threats. The fourth
level includes mixed blessing stakeholders, which includes stakeholders who are highly
cooperative and have high competitive threats (Savage et al 1991).

According to research by Kennon et al. (2009), there are five steps to the identification and
analysis of stakeholders. Firstly, the analysis of stakeholders. This first step involves the
classification of those stakeholders and discuss why they are critical for the success of the
organisation. This step requires focussing on individuals and entities and determining their
different levels of power and influence, and their different relationships and environments. The
second step is the prioritisation of stakeholders. This process involves building a matrix which
identifies how critical they are in helping to deliver outcomes, and determines how to prioritise
communications and engagement activities. The prioritisation stage involves identifying levels
of influence and power. Influential stakeholders are those who have power (direct or indirect)
over the success of the overall project, change or organisation (e.g., financial, positional
authority of persuasive power). Power refers to those stakeholders who have the power over
the delivery of the outcomes and includes opinion leaders, experts, enablers and innovators.
The third stage involves understanding and managing stakeholders. This involves considering
the various attitudes, social norms, connections and other elements that present risks and
opportunities which could impact the outcomes. The fourth stage is when the goals are set and

costs are identified. This involves designating responsibilities for engagement with
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stakeholders and organisations. Fifth and finally, is the evaluation and revision stage (which

occurs throughout the life of the project).

The power interest model by Eden and Ackermann (1998) demonstrates the potential
impacts that a stakeholder may have. The model also demonstrates the communication
approach most applicable to the stakeholder group (Eden and Ackermann 1998). Power/interest
analysis classifies stakeholders based on their power and interest in the organisation, project,
process, service or product. Each stakeholder is allocated to one of four categories (outlined in

Figure 7):

1. High power/High interest
2. High power/Low interest
3. Low power/High interest
4

Low power/Low interest

Figure 7. Stakeholder Power/Influence Model (Source: Eden and Ackermann, 1998, pp.
121-5).

The category a stakeholder is classified within suggests different ways to manage the
stakeholder. In some cases the four figure matrix demonstrated in Figure 7 is not detailed
enough and requires an extended power/interest matrix. As shown in Figure 8, understanding
the power and influence of stakeholders is usually complex and may require more in-depth

analysis (Eden and Ackermann 1998). The application of both the power/influence models are
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most relevant to all stakeholders (both internal and external) and can provide a picture of the

level of engagement that is required for each stakeholder group.

Figure 8. Extended Stakeholder Power/Interest Matrix (Source: Eden and Ackermann,
1998, pp. 344-6).

2.6.5 Stakeholder Management

The management of stakeholders includes managing relationships and interests, and is
considered to be a critical component of and considerable challenge for the successful delivery
of a project, change or organisation. According to Mok and Shen (2016), stakeholder
management is comprised of four key components. Firstly, the identification of stakeholders
and issues; secondly, stakeholder classification based on individual attributes; third,
examination of stakeholder relationships; and finally, the evaluation of stakeholder influences
(Mok and Shen 2016). This process involves balancing stakeholders, specifically the needs of
the organisation and the stakeholders respectively (Freeman 1984). The strategies involved
with stakeholder management will vary depending on the organisation, the orientation, and the
organisational life cycle (Brickson 2005; Brickson 2007; Jawahar and McLaughlin 2001).

Stakeholder management should include maximising the long-term value of the
organisation (Jensen 2001), including circumventing the control powers of stakeholders and
ensuring ongoing use of ethical tactics (Huse and Eide 1996). Best practice differs depending
on the industry of the organisation and the stakeholders (Bendheim, Waddock and Graves

1998). The practices can be better understood by using analytical techniques and understanding
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the stakeholder’s position within the interrelationships (Rowley 1997; Hosseini and Brenner
1992), including taking the perspective of multiple stakeholders (Schwarzkopf 2006),
increasing the level of direct stakeholder participation (including the use of mediation), and
balancing interests between decisions to ensure that the more ethical decisions wins (Burton
and Dunn 1996; Lampe 2001; Reynolds, Shultz and Hekman 2006). Stakeholder management
is complex and understanding and engaging with the correct stakeholders at the right time
requires ongoing environmental analysis. The larger the organisation the more complex and
challenging the stakeholder management becomes, especially when looking at the public sector
which has various stakeholders who play multiple stakeholder roles and have different vested
interests in the outcomes of change and projects, and interests in different departments.

2.6.6 Stakeholders in the Public Sector

Stakeholder analysis often only occurs on a singular dimension. There is a need to
incorporate a multidimensional stakeholder analysis (Kivits 2013) which is relevant for the
government and public sector. Incorporating the multiple points of view of the various service
users is vital for the use of eGovernment (Gable 2015). Understanding multiple stakeholder
influences provides a deeper understanding than only looking at singular relationships. These
relationships occur between an organisation and one stakeholder on a small scale, whereas
identifying multiple relationships requires analysing the whole system of stakeholders where
an organisations’ stakeholders are likely to have direct and indirect relationships with each
other (Proctor 2001). For eGovernment performance, there is a multidimensional concept that
needs to be considered, including stakeholders and criteria (privacy, services, usability and
accessibility) (West 2001; Holzer and Kim 2005). There is a multidimensional and multiple
stakeholder nature to the building of innovative government initiatives (Chopra 2014).
Furthermore, the best services include citizens, business, non-profits and others in
collaboration to build better services (Chopra 2014). Previously, stakeholder network theory
was used in the public sector to understand the different relationships between the stakeholders,
the organisation and the environment (Proctor 2001; Rowley 1997). Multidimensional
stakeholder analysis instead analyses the links between stakeholders. This form of analysis is

the one argued for in this research.
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eGovernment platforms have become a vital component of governments globally;
therefore, stakeholder analysis should be used to examine eGovernment from the perspective
of the people who are currently using or who could potentially use the services (including
citizens). This can include focusing on social needs (Rodriguez-Bolivar 2014). Addressing the
needs of the stakeholders of eGovernment services ensures that service providers meet the

performance criteria, outlined in Figure 9.

Performance Criteria

- Accessibility

- Citizen Participation

- Communication

- Efficiency

- Emergency Management
- Equdity

- Innovation

- Openness

- Privecy

- Responsiveness

- Security

- Socia Change

- Usability

Figure 9. Performance Criteria for Multidimensional Stakeholder Analysis (Chopra 2014;

Kivits 2013; Mahmood 2014; Rodriguez-Bolivar 2014)

Due to the customer expectations from consumers of public goods and services, there is an
increased demand for understanding stakeholders. In particular in the public sector, as people
are used to the increased emphasis on quality and value for money offered within the private
sector (Sanderson 1996; Stoney 1998; Vigoda 2002; Norman 2003). Therefore, technological
advancements and pressures of expectations need to be continuously monitored and added to

the public sector to ensure it keeps up with expectations (Stoney 1998).

Public sector organisations need to be more accountable to their stakeholders. This can be
achieved by undertaking public engagement and consultation (Gregory 2003). They need to
tap into a wider range of productive capabilities outside the organisation due to limited public
resources, including volunteers, not for profits, local interest groups, the general public (Alford
2001; Bovaird 2005). The different “hats” the general public can wear at any one time in
relation to public issues include interest groups, voters, customers and citizens (Bingham,
Nabatchi and O’Leary 2005). Organisations need to carefully balance the needs and interests

of customers who actually consume public products and services with those of the general
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public whose interest is more about social outcomes and value for the taxpayer dollar (Alford
2001; Provan and Milward 2001; Moore 2003). Stakeholders are fundamental to the continued
and ongoing success of public organisations as they exist to satisfy stakeholders (Bryson,
Cunningham and Lokkesmoe 2002; Gregory 2003; Bryson 2004; Bryson, Ackerman and Eden
2007); therefore, public organisations should build their strategic ability around producing
public value for their stakeholders (Bryson et al 2002).

The mandatory nature of interacting with public sector organisations and inclusion of
stakeholder engagement and analysis has not been a priority in the research arena (Weimer and
Vining 2017; Beach, Brown and Keast 2009; Jeffery 2009). Research demonstrates how
applying stakeholder engagement based on analysis of relevant stakeholders assists in public
policy planning for social, economic, cultural and political factors (Weimer and Vining 2017,
Beach et al 2009). Engaging those affected by public sector decision-making creates
transparency and improves relationships between users and providers (Weimer and Vining
2017; Freeman 2010). At a minimum, understanding the environment surrounding
stakeholders will assist in encouraging willing participation in a mandatory system.
(Bongiorno, Rizzo and Vaia 2017; Weimer and Vining 2017). In addition, co-design
techniques can be used to create services at a lower cost (Bongiorno et al 2017; Weimer and
Vining 2017). Stakeholder analysis should not only identify each stakeholder and their role but
also the type of engagement required, especially with respect to how they affect an organisation
and how they will be affected by policy (Freeman et al 2004; World Bank 2007; Weimer and
Vining 2017). Appropriate analysis and application can assist in accommodating different
stakeholder needs, including creation of adoptable, realistic and sustainable policies for
mandatory digital services (Groff 2013; Weimer and Vining 2017; World Bank 2007).

2.7 Systems Approaches

A system can be defined as a body of interrelated and interdependent parts, and is
composed of boundaries that are more than the sum of parts (subsystem) (Anderson and
Johnson 1997; Capra 1996; Arnold and Wade 2015). Thus, changing one part of a system
affects other parts and the whole system, as they are made up of predictable patterns of
behaviour (Arnold and Wade 2015). Successful adaptation of part or all of a system is impacted
by the environment (Cabrera, Colosi and Lobdell 2008; Mingers 2010). Systems theory aims
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to determine the different dynamics within a system, including constraints, conditions and
principles of measurement (Cabrera et al 2008; Mingers 2010). Once this is understood the
system can be better measured and maintained (Arnold and Wade 2015; Mingers 2010).
Applying systems analysis demonstrates the structure of direct and indirect stakeholders,
assisting the creation of appropriate governance strategies (Kim 1999). Frooman (1999) states
that undertaking a comprehensive systems analysis encourages understanding behavioural and
social expectations of users. Thus, applying systems theory promotes a greater understanding
of an entity, composed of interrelated and interdependent components (Kim 1999; Cabrera et
al 2008).

Viewing stakeholders as a system enables identification of interactions between
stakeholders and opportunities for communication (Neville and Menguc 2006; Oates 2013).
This view identifies three elements for stakeholder analysis: (1) stakeholder interdependences,
(2) relationships and interactions, (3) and dynamics of stakeholders or changes over time (Mok
and Shen 2016). Viewing stakeholders as part a system assists in focusing on connections
between stakeholders, and better equipping organisations to respond to how stakeholders adopt
digital services even in the mandatory space (Elias 2017; Peters 2014). Understanding and
including all relevant stakeholders is defined as stakeholder inclusiveness (Eskerod, Huemann
and Ringhofer 2016; Steyn and De Beer 2012); whereby, stakeholders are all seen as equal,
and analysis addresses needs and expectations, through encouraging organisational planning
based on systems analysis and multiplicity (Eskerod et al 2016; Steyn and De Beer 2012;
Neville and Menguc 2006; Oates 2013). Using a systems view to map stakeholders and their
various positions in society and the surrounding complexity will assist in providing a clear
multidimensional stakeholder analysis (Sterman 2000). By visually mapping the different
stakeholders and influencing elements (Arnold and Wade 2015) stakeholders can be
understood at various levels prior to implementing new strategy or creating digital services
(Sedereviciute and Valentini 2011).

Multidimensional stakeholder analysis, employed in this research, is an emerging concept.
It helps provide a clear analysis of the influences and interconnections of users of public sector
digital services, and aids with understanding and mapping the various factors impacting
adoption of digital services. A multidimensional stakeholder analysis can also be used to
understand the various stakeholders impacted by eGovernment services and digital
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transformations, the potential impacts of services and the influence of any changes in
stakeholders individually and as part of a group. Through this lens, the researcher can
understand and identify multiple different systems impacting the users and how they interact.

2.7.1 System Definitions

There are numerous definitions of a system. A system is defined as any group of
interacting, interrelated or interdependent parts that form a complex and unified whole that has
a specific purpose (Kim 1999). All parts are interrelated and interdependent in some way, and
without such interdependencies, you have a collection of parts, not a system (Kim 1999).
Similarly, Ackoff (1999) states that a system is a set of interrelated elements, with each element
connected to every other element directly or indirectly. Therefore, systems are comprised of
elements joined together by dynamics which produce an effect, create a whole and/or influence
the other elements and systems (OECD 2017A). Systems share numerous common
characteristics — they are self-organising, whereby systems dynamics produce internal
structures, and they are connected and affect each other, constantly changing and adjusting
(OECD 2017B). Systems exist on a continuum of comprehensibility, that can be easily
observed and analysed to either a highly complex or novel postulation (OECD 2017B).
Systems can also be counterintuitive which means that the cause and effect can be distant in
both time and space. Systems are governed by feedback, path dependent, resistant to change
and characterised by non-linear relationships (OECD 2017B).

2.7.2 Systems Approaches

General Systems Theory is less of a theory and more of a way of thinking; whereby, it
explains systems in all fields of science (Von Beralanffy 1968). It was not intended to be a
single theory of systems, but more of a systemic inquiry into different domains of philosophy,
science and technology (Von Beralanffy 1968). Systems theory is defined as a discipline for
seeing wholes rather than parts, for seeing patterns of change rather than static snapshots, and
for understanding the subtle interconnectedness that gives (living) systems their unique
character (Senge 1990). Systems are interconnected, hierarchically organised technical and
social entities which often produce behaviour that cannot be predicted by analysing the
behaviour of the system parts in isolation (or by simply aggregating the behaviour of the parts)

(Senge 1990). Systems theory ensures that the big picture (or whole system performance) is
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designed for taking into account all relevant factors when implementing change. Systems
theory acknowledges the relationship between interacting components (Senge 1990). Systems
theory is important for understanding complex projects, and managers are becoming

increasingly interested in the subject (Jackson 2003).

Systemic theory is a loose body of ideas and techniques which are organised around the
principle that each system is a whole system in its own right and yet also part of a larger
principle (Dixon 2007). It is important that decision-makers understand the various systems
that they are working with and that these often include many interconnected and interdependent
elements (Senge 1990; Forrester 1961). This creates complexities and dynamism in problems
and opportunities, requiring organisational action that is responsive and systems that are
capable of adjusting to change (Lebeir 2006). The ability to manage the complexities, ability
to respond to change and identify problems as they arise is based on an understanding of both
internal and external environments (Lebeir 2006; Senge 1999). This requires researchers and
managers to absorb and analyse enormous quantities of information, understanding
complexities through webs of interdependence among multiple systems and elements, while

keeping pace with the ongoing changes in the environment (Senge 1999).

Systems theory responds to wicked problems, which are defined as problems which are
difficult to solve as they are incomplete, contradictory and have changing requirements which
are difficult to identify (Bevan 1983; Rittel and Webber 1973). Wicked problems are often
posed by systems theory; however, it is not always clear how they might be resolved, and it
does not indicate how compromises should be made to achieve implementation, or how they
might need to be altered (Bevan 1983). Environments that are internal and external to the
organisation are considered as part of systems approaches, especially as the public sector and
society are complex and dynamic environments create wicked problems. Thus, systems theory
was considered useful for understanding the complexities of the field of study in this research
(the ATO).

Systems theory involves uncovering and understanding the different patterns within
information, values and ideas which are shared or vary across the different individuals within
a system. This involves understanding the interaction and the different behaviours and events
that follow suit (Gharajedaghi 2005; Checkland 1999), and this understanding results in a

62



holistic vision of the mode of inquiry in which the researcher or organisation is engaged (Laszlo
1996). To obtain the holistic vision, the aim is to understand the overall connections within the
web of interconnections and interrelationships within the system and identify the manner in
which each constituent part of the system influences and is influenced by the other parts (Dixon
2007). Therefore, the systems method treats systems as integrated wholes of their subsidiary
components instead of as aggregate parts in isolable causal relations (Laszlo 1996). This creates
both problem-structuring and problem-solving approaches which arise from the challenge of
managing the complexity and operating within a problem/opportunity space defined by various
stakeholders (Henning, Wilmshurst and Yearsworth 2012). Under this complexity, a
comprehensive worldview or view of the environment is required. Worldview is the
understanding of the cognitive orientation or framing of the individual or society incorporating
the entire individual or societal knowledge and or point of view under review (Palmer 1996).
More broadly speaking, the worldview refers to the general lens through which the world is
seen by an individual, group or even a whole society (Henning et al 2012). By understanding
this concept, it is easier to determine the effects that different changes and interactions within

the system will have on the system long-term.

As outlined in Table 9 there are a number of tools which can help identify different
components of a system, specifically through the visualisation of the different elements. For
example, system archetypes can be a useful and critical lens through which the analysis of
change and unintended consequences can occur (Senge 1990). Through the use of system
archetypes, the user can create an effective visualisation that assists in gaining insights into the
various patterns, which reflect insights into behaviours and which reflect the underlying
structures of the system studied (Senge 1990).

Table 9. Tools for Systems Approaches

Tool Description Reference
Process mapping A set of tools, such asflow charts, to provide a Damelio 2011
pictorial representation of a sequence of actions and
responses.
Stock and flow Quantitative system dynamics tools used for Sterman 2000
diagram illustrating a system that can be used for model-
based policy analysisin asimulated, dynamic,
environment.
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Systems archetypes | Number of generic structures that describe common | Kim 1993; Senge
behaviours between the parts of a system. 1990

As a system is perceived as a whole and made up of numerous parts which interact and
work together to achieve a common purpose, it is important to understand what causes the
system to work together and potentially break apart (Peters 2014). Through the application of
systems theory, it is possible to see the links between the various components of a system,
assess their quality, the parts and the interactions at various levels (Peters 2014). This enables
viewing complex problems as both a big picture, as well as its constituent parts (Aronson 1996).

Systems theory provides a way to effectively manage complex problems and to change
how complexity is managed and understood for both individuals and organisations (Aronson
1996; Salahat, Wade and Lu 2008). However, there are numerous challenges that need to be
overcome. The first challenge is understanding the complex and interactive factors (e.g.,
technical, social, organisational and personal), which influence the success of solutions. Many
of these factors cannot be predicted and accounted for within the design and implementation
of a project, transformation or organisation (Baxter and Sommerville 2011). The second
challenge is the increased pressure to deliver according to the diverse and conflicting range of
views and expectations surrounding the goals of the solution (Baxter and Sommerville 2011).
The third challenge involves the increased size and multidisciplinary nature of the teams and
stakeholders who are involved in the process (Baxter and Sommerville 2011; Checkland 2000).
There are additional challenges associated with understanding the role of the observer or
researcher, how this relates to the system and its requirements, and the influence of the system

on the environment (Katina, Keating and Ra’ed 2014).

A system is also referred to as an organism, which is a whole that is said to co-exist in
relation to its environment, and includes the continuous flow of energy and information
between other organisms and the environment (Flood 2010). A key component between the
flows of energy and information is emergence, which is where a whole is set to arise from a
phenomenon which cannot be fully understood as a result of the properties of its constituent
parts (Flood 2010). As all systems are interrelated, emergence causes issues when it comes to

planning strategies to counteract anticipated or unanticipated consequences of actions or

64



decisions (Brimble and Jones 2017; Jackson 2010). Therefore, systems theory is used to
understand the various actions and behaviours in complex environments, including the reaction
to actions within the system (Brimble and Jones 2017). Another method for handling the
complexity associated with emergence and the interconnectedness within a system, is soft

systems methodology (SSM).
2.7.3 Soft Systems Methodology

SSM is an offset of systems theory. It considers the world as a complex and confusing
entity which can be explored through a systemic process, organised as a learning system
(Sgourou, Katsakiori, Papaioannou, Goutsos and Adamides 2012). SSM is concerned with
understanding unstructured or poorly structured problematic situations (e.g., human activity
systems) (Sgourou et al 2012). According to SSM, human systems are better understood in
terms of the emergent systems of meaning which people assign to the world and situations
within it. Meaning can be constructed through a systems or SSM approach (Checkland 1981).
SSM is a form of systems theory which bases its understanding of reality on the creativity of
human actors (Jackson 1991). Social reality is based on the construction of people’s
interpretation of their experiences, generating and working within an evolving appreciation of
people’s points of view and intentions (Flood 2010). Therefore, SSM defines situations through
action concepts (Checkland 1981; Checkland and Scholes 1990), and these become transparent
only in the deeper context of a certain set of social rules (Flood 2010). An authentic
understanding of any action concept requires the participation of all stakeholders — everyone
involved in taking action and those affected by those actions (Flood 2010). In order to deal
with systems problems (especially soft systems problems involving human activities), all

stakeholders should become participants (Ackoff 1974).

SSM s described as systemic, as opposed to a systemic approach used to manage soft
systems problems (Emes and Grifaeths 2018). SSM uses an interpretive perspective of social
setting, whereby a social setting and reality is an everchanging environment of the social
process in which human beings continuously negotiate and renegotiate with others their
perceptions and interpretations of the world outside themselves (Checkland 1981). Reality
from this perspective is both complex and cannot in itself assume to be comprised of systemic

properties (Checkland 1985). The purpose of SSM is to improve real world situations and
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problems through the coordination of changes within the cyclic learning process (Bergavall-
Kareborn 2001). SSM provides a view of human activity which cannot otherwise be easily
structured, and the main aim of this approach is to explore appreciation, norms, relationships
and emotions (Vickers 1968). SSM guides the exploration of a problem situation which occurs
by repeatedly confronting the conceptual-systemic constructs within the real problem situation
(Olivia 1993). The general agreement amongst researchers is that SSM can be applied to
complex management problems as the process provides a rich inquiry process, a problem
structuring process, a goal formulation process, or sense making devices (Galliers 1994;
Mingers 1995; Nuseibeh and Easterbrook 2000; Ormerod 1995,) with the overarching aim to
deal with fuzzy or soft problem situations, where multiple stakeholders and diverse objects
exist (Checkland 1981; Rosenhead 1989). SSM looks at the different relationships of systems
and individuals within a problem space and unpacks them to enable better decision-making
(Jackson 2003).

There are two key components of general problem solving using SSM. First, defining and
analysing the problem. This includes the identification of the issues and the context of the
problem within which to frame the analysis, followed by an analysis of the problem situation
and capturing the problem from the perspectives of the various stakeholders (Brown, Cooper
and Pidd 2006; Shalhoub and Qasimi 2005; Hanafizadeh and Mehrabioun 2017). The second
component is the decision-making. SSM builds solutions to improve the decision and
policymaking, while developing a framework for handling similar problems in the future
(Hanafizadeh and Valixadeh 2014; Luckett and Grossenbacher 2003). These two components
form a small component of Checkland’s (1981) seven stage process for the application of SSM.
According to Checkland (1981) this process results in feasible, realistic and well-reflected
systems of activities that indicate the best way to change the problem situation (the different
tools are outlined in Table 10). Stage 1 suggests that a problem situation (the action area) might
arise that makes a number of people feel uncomfortable. Stage 2 is the expression of the
problem situation. Collectively, group members create a comprehensive picture of the problem
situation through drawing a rich picture. Stage 3 is the creation of root definitions which
provide insights into the problem, human activity systems, situation, and generates debate
leading to action to improve the problem situation. Root definitions are built around the
worldview that states the constitutive meaning underpinning the purpose of human activity

systems. This includes outlining the transformation process, including outlining the Customers
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(C), Actors (A), transformation process (T), worldview (W), Owners (O) and environmental
constraints (E) (CATWOE). In Stage 4 a conceptual model is created for testing. This stage
elaborates on the root definitions by drawing up the conceptual models, using a minimum set
of verbs (action concepts) necessary to describe the actions of the human activity system. Stage
5 is the comparison of the conceptual models to reality and the problem situation. Stage 6 is
the change of proposals (in two ways). First, the desirability of the human activity system
captured in the systems model is raised and discussed. Second, feasibility is explored in the
context of the problem, situation, attitudes and dominant political interactions. Stage 7 is the
implementation of the feasible and desirable changes. This stage seeks to accommodate the
differences in opinions and interests that result from the process of the implementation of SSM.

Table 10. Components of Soft Systems Methodology

Concept Description Reference
CATWOE Table | Core concept of SSM. Checkland and Tsouvalis
Includes the Customer, Actor, 1997; Smyth and Checkland
Transformation process, Weltanschaunng 1976
(worldview), Owner and Environmental
constraints.
Transformation Purpose of CATWOE isto express the Hirschheim and Klein 1997,
Process transformation process in which some entity | Mingers 1992; Bergall-
is transformed into some new form of that Kareborn, Mirijamdotter and
same entity in order to achieve alonger-term | Basden 2004
am.

Input > T - Output

Weltsanschauung | Result of worldview identification and can be | Bergvall-Kareborn,

described as the person’s worldview and Mirijamdotter and Basden

beliefs which makes the T meaningful. 2004; Bergvall-Kareborn
2001; Checkland and Davies

Three different levels: 1986; Bergall-Kareborn,

W1 represents the W in CATWOE and is Mirijamdotter and Basden
said to be given as ataken set of assumptions | 2004

which make a particular statement about a
system meaningful. Purposeis for model
building.

W2: relates to aversion of the problem
situation and serves to make W1 relevant.
Wa3: linked to our beliefs and assumptions
about reality and makes us understand social
situations.
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Actor (A) Entitieswho make the T possible, perform Feller and Fitzgerald 2000;
the T —the people who carry out the change. | Dias 1999; Wilson 1990;
The individuals who do the activities in the Bergvall-Kareborn and
resultant conceptual model to map it into Grahn 1996A; Bergvall-
redlity. Kareborn and Grahn 1996B;
Bustard, He and Wilkie
2010; Checkland and
Scholes 1999; Pidd 2001;
Taylor and DaCosta 1999;
West 1995
Customer (C) People who are affected by the T ina Sanchez and Mejia 2008;
positive or negative way. Dias 1999; Bergal-
Customer is defined as the beneficiary or the | Kareborn, Mirijamdotter and
victim of the systems activity. Basden 2004; Checkland
1979.
Owner (O) Represented by a person or group with the Checkland and Scholes
formal power to stop the transformation. 1990;Dias 1999; Checkland
The highest level isthelevel at which a and Scholes 1999
decision to stop the system operating would
be taken: it isthelevel of the system owner.
Environmental Gives the boundaries for the system in which | Checkland and Scholes

Constraints

it has to operate, thisincludes time and
resources, and existing structure of norms.
Elements outside the system which are taken
as agiven, including time and resources,
existing structures, ethos, norms, modern
technology, resources, objectives and project
definitions.

1990; Kumela, Hujala,
Rantala and Pykalainen
2012; Dias 1999; Checkland
and Scholes 1990;
Bergrvall-Kareborn and
Grahn 1996A; Pidd 2001,
Taylor and DeCosta 1999;
Bergvall-Kareborn et a
2004

Root Definition

Can be made out of the elements of
CATWOE. A root definition describes a
system doing something, using some means
in order to achieve some purpose.

Can be task-based or issue-based.

Two line condensed statements about the
system, roughly comparable to amission
statement and can be cast in the form of PQR
or CATWOE - (P) what to do (Q) how to do
it (R) and why do it?

Sanchez and Mejia 2008;
Checkland 1981;
Checkland and Scholes
1999; Bergvall-Kareborn et
a 2004

Conceptual Modéd

Has a purpose to accomplish what has been
defined in the root definition, usng elements
from the CATWOE.

Checkland and Tsouvalis
1997
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Rich Picture This process takes a deeper dive into the Checkland 1988; Niu, Lopez
problem situation from the perspectives of and Cheng 2011

multiple stakehol ders (including sympathies
and tensions between the actors).

The picture should scrutinise the structure,
processes and climate of the problem
situation, probing the tasks (purposeful
actions) and issues (perceptions causing
disagreements) of the agents of that problem

situation.
Performance 3Es are measure of performance of the Liu, Meng, Mingers, Tang
Management system. and Wang 2012

E1. Efficacy — does the system produce the
output it is supposed to?

E2. Efficiency — does the system use a
minimum of resources?

E3. Effectiveness — does the system meet the
goals and aspirations of the owner?

A key element of the application of SSM is the cultural inquiry process, the purpose of
which is to inform the logical line of inquiry of issues that need to be addressed formally and
build the frame of reference within the process (Checkland 1988). There are three levels that
comprise the cultural inquiry process. Analysis 1 explores the SSM intervention within the
context of its solution, including the consideration of clients, problem owners, problem solvers
and so forth (Lane and Oliva 1998). By undertaking analysis 1, the solutions provided from
SSM take into consideration the various stakeholders involved in the process. Analysis 2 is
used to address the social situation surrounding the problem space, including understanding
the different interactions through a simplified model — appreciative system — that maps norms,
roles and values (Vickers 1965; Lane and Oliva 1998). Through analysis 2, SSM encourages
the researcher to consider various social interactions in the background, and the impacts that
they can have on the problem situation. Analysis 3 focuses on the politics within the situation.
This process involves understanding the different interests of each individual or group within
the problem situation, including the identification of the elements which are used to express
power within the problem area (Checkland and Scholes 1990; Lane and Oliva 1998). By
utilising all three analyses in the cultural inquiry process, SSM ensures that the researcher
considers all of the social and cultural components that could potentially affect the ongoing

success of the solutions provided.
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The literature suggests a number of limitations of SSM. Firstly, there is a level of
subjectivism to SSM, specifically related to the failure to provide knowledge on how to best
design a complex adaptive system in practice (Jackson 2003). Secondly, changes suggested by
the application of SSM can be contradictory, conflicting or ineffective in the situations which
can be characterised by detailed and dynamic complexity (Lane and Oliva 1998). Thirdly, SSM
proposes general and sometimes unclear changes and solutions to messy situations, especially
as these are often presented in verbal or colloguial language (Christis 2005). Finally, there is
no tool to measure whether the particular change implemented within a real-world situation
was the one recommended or proposed by SSM and if it was successful (Rodriguez-Ulloa,
Montbrun and Martinex-Vicente 2011).

2.7.4 Complex Adaptive Systems

A complex system is comprised of numerous parts that have many interactions (Simons
1996). A complex system is described as a set of interdependent parts which make up a whole
that is interdependent with some larger environment (Thompson 1967). Complexity is linked
to a number of activities or subsystems within the systems and organisations, noting that it can
be measured with three dimensions (Daft 1992): (1) vertical complexity is the number of levels
in an organisational hierarchy, (2) horizontal complexity is the number of job titles or
departments across the organisation, and (3) spatial complexity is the number of geographic
locations (Daft 1992). A complex system is defined as a whole comprised as a large number
of parts, each which behaves in accordance to some rule or force which relates it interactively
to other parts (Maguire, McKelvey, Mirabeau and Oztas 2006). Individual parts can interact
with one another to produce emergent patterns on the whole, whereby the emergent patterns
that could not be predicted from the individual parts emerge (Corning 2002). According to
Chan (2001), complex systems are those whose elements may or may not be complex
themselves, and systems that are characterised by elements being individually dynamic are
referred to as a complex adaptive system (CAS) with each element being adaptive.

The CAS model describes a system as composed of numerous autonomous or semi-
autonomous “agents”, or subsystems, each functioning in a broadly similar manner (Dooley
1996). Agents scan their environment and develop schema: mental templates that define how

reality is interpreted and the appropriate responses for a given stimuli (Dooley 1996). Leaders
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in CAS benefit from using systems theory to create a shared vision, foster relationships
between actors, allow for innovation, and synthesize perspectives in the decision-making
process (Wilkinson, Goff, Rusoja, Hanson and Swanson 2016). Benefits of applying systems
theory include avoiding unexpected and unintended consequences and seeing potential
complementary partnerships (Wilkinson et al 2016). In human society, the ability of a social
or an organisational structure to behave as a CAS has been associated with its ability to adapt
successfully to rapid changing environments (Eidelson 1997). There are two key preconditions
which have assisted in the effectiveness of understanding a CAS. (1) Each individual
subsystem effectively requests and offers the relevant solutions for the needs which arise or
potentially arise in the future, within the boundaries of the system’s autonomy or within the
autonomic boundaries of the other subsystems (Eidelson 1997; Hasgall 2013). (2) Each
individual subsystem effectively informs the other subsystems of its personal ability to
contribute to the other subsystems and to the system as a whole (Eidelson 1997; Hasgall 2013).

A CAS has four optimal behavioural characteristics (Passig and Hasgall 2004; Shoham
and Hasgall 2005). Firstly, goal compliance matches the personal interests of an individual and
the goals of the specific system to which they belong, allowing the individual to integrate as a
subsystem within a clear systemic vision and define their needs and abilities according to the
core competences of the system. Second, situational sensitivity is the individual’s sensitivity
to environmental changes and their ability to provide relevant solutions and possible courses
of action in response to problems and local or systemic changes. Third, integration of
information is the ability of an individual to collect, retrieve and introduce the various details
regarding environmental systems changes. To accomplish this, the entire system must be
continuously updated by all its members and each member must be continuously updated by
the entire system. Fourth, resource synchronisation includes the ability of an individual to offer

solutions by accessing, dividing, and distributing the required resources.

Chaos theory responds to chaotic systems. Chaos theory is a field of study which explains
dynamic systems, those which are highly sensitive to initial conditions, whereby small changes
in initial conditions produce wildly different results (Strogatz 1994). These changes occur
outside of the fixed rules regarding changing relationships and without randomness (Strogatz
1994). Therefore, chaos theory is used to addresses deterministic chaos systems which are
characterised by a few independent variables which interact non-linearly (Rickles, Hawe and
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Shiell 2007). Although it can be difficult to predict individual outcomes, a general direction
can be deciphered based on the trajectory of system being loosely controlled by a strange
attractor (Rickles et al 2007). The literature review demonstrated that CAS theory (including
chaos and systems dynamic modelling) would not compliment the SSM for overcoming
specific theoretical limitations, therefore could not be used for this research.

Although, multiple viewpoints are provided by SSM and it is complimentary to other
systems approaches, the development of conceptual models can only help inform decisions to
an extent. As in many cases the results are abstract and difficult to implement and measure.
SSM can be enhanced with the support of additional systems approaches, including system of
systems approaches, which complement the mode of inquiry while bringing additional

structure.
2.7.5 System of Systems

As complexity grows with digitalisation and digital transformations, many large
organisations seek to integrate their understanding of the various systems which work together
to develop and accomplish their organisational goals. Within systems of systems approaches,
accomplishing organisational goals cannot be achieved by the constituent systems alone. It is
the integration of these constituents working together to meet their goals which is referred to
as a system of systems (Jaradat, Keating and Bradley 2014). System of systems are based on
the coordination and integration of multiple constituent systems, which together performs a
function, purpose or behaviour that the individual constituent systems are unable to perform
on their own (Jaradat et al 2014). A system of system is more complex than a system due to
the additional requirements for integration, and the different emphasis and approach for design
and validation (Madni and Sievers 2014). Therefore, the system of systems approach focuses

on the system as a whole, and not on its independent parts (Ackoff 1971).

The system of systems approach focuses on total system performance, including small or
large changes between or across the various constituent systems (Ackoff 1971). This view is
more holistic, as the views provided of the systems are linked back to the relationships between
the parts of the constituent systems, and how the parts interact and fit together (Madni and
Sievers 2014). System of systems are naturally observed, as they are derived from systems

interoperating with other systems (DeLaurentis, Lewe and Schrage 2003; Sauser, Boardman
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and Gorod 2008). Therefore, as systems of systems comprise numerous constituent
interdependent systems and are integrated complex systems, they provide a different
perspective to understanding the complexities of an environment (Keating, Rogers, Unal,
Dryer, Sousa-Poza, Safford, Peterson and Rabaldi 2003). Systems are autonomous and
heterogenous (DeLaurentis, Lewe and Schrage 2003). However, when they form part of a
system of systems, their interactions produce capabilities of unintended consequences as a
result of emergent behaviour which does not originate from a single constituent system (Gorod,
DiMario, Sauser and Boardman 2009).

Whilst there are multiple definitions of system of systems, there is yet to be a universally
accepted definition (Sage and Cuppin 2001). System of systems are most commonly referred
to as the combination of components that are themselves significantly complex, enough so that
they may be regarded as systems assembled into a larger system (Maier 1998). The most

commonly used definitions are outlined in Table 11.

Table 11. Definitions of System of Systems

Definitions References

System of systemsis aset of integrated elements of the systems concept. Ackoff 1971

System of systems as large geographically distributed systems; however, it | Eisner 1994
incorporates centrally directed development efforts in which the constituent
systems and their integration are deliberately and centrally planned for a
particular purpose.

Systems of systems are large scale concurrent and distributed systems that Kotov 1997
are comprised of complex systems.

System of systems include distinguishing large and complex, but monolithic | Maier 1998
systems from the true system of systems. These principles are operational
and manageria elements, evolutionary development, emergent behaviour
and geographic distribution. It implies the existence of distinct classes
within systems. Such classes are useful as they represent the distinct
demands within the design, development or operation of a system of
systems.

System of system is a collection of heterogeneous systems that are likely to | DelLaurentis and
exhibit operational and manageria independence, geographical distribution, | Crossley 2005
emergent and evolutionary behaviours that would not be apparent if the
systems and their interactions were modelled separately.
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Collection of systems that were originally designed as stand-alone systems
for specific and different purposes but that have been brought together
within the SoS umbrellato create a new capability needed for a particular
mission.

Mayk and Madni
2006

A metasystem comprised of multiple embedded and interrel ated
autonomous complex subsystems that can be diverse in technology, context,
operation, geography and conceptua frame. These complex subsystems
must function as an integrated metasystem to produce desirable resultsin
performance to achieve a higher-level mission subject to constraints.

Keating, Padillaand
Adams 2008

The multiple constituent systems within a system of systems are disparate,
diverse, autonomous and asynchronised entities that work together without
losing their individual sense of purpose and without loss of idiosyncratic
capability, in order to realise some higher level and otherwise unattainable
purpose.

Sauser, Boardman
and Verma 2010

An arrangement of independent and interdependent systems that
collectively exhibits unique capabilities.

Baldwin, Boardman
and Sauser 2013

System of systems isthe integration of internal and/or external systems to
meet agoa and/or behaviour that cannot be achieved by any of the
individual systems acting independently (autonomous systems/subsystems).
Thisintegration includes operational, managerial and geographic
integration.

Jaradat et al 2014

System of system approach explicitly favours learning and adaption rather | Otley and Soin 2015
than control and alignment, which are critical capabilities for operating in

high uncertainty contexts.

System of systems have been referred to as an array system which is a large | Shenhar 1994

and widespread collection or network of systems functioning together to
achieve a common purpose.

System of systems performs within a dynamic environment; therefore a governance toolset

is needed to address the complex problems of both industry and academia more effectively

(Mansouri, Gorod and Sauser 2010). Through the system of systems lens, decision-makers can

manage their system more effectively (Mansouri et al 2010). The categorisation of systems can

be based on certain attributes of systems such as flexibility, adaptability, agility or resilience

(Mansouri et al 2010). Systems of systems are comprised of task-oriented systems which pool

their resources and capabilities together, which in turn creates an additional, more complex

system (Popper, Bankes, Callaway and DelLaurentis 2004). This system offers additional

functionality and performance than the sum of the constituent parts or systems (Popper et al
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2004). A system of systems views multiple, dispersed and independent systems within the
context as part of a larger and more complex system (Boardman and Sauser 2006). Table 12
details the key principles within system of systems, relating to managing and understanding

the dynamic environment which impacts the application of the systems approach.

Table 12. Principles of System of Systems

Principles Definition Reference

Emergence Unpredicted behaviours or patterns resulting from | Goldstein 1999;
the integration and dynamic interaction between Corning 2002
the constituent systems, their parts and the
surrounding environment (open systems).

L aw of Any two perspectives (or models) of asysem will | Weinberg 1975
complementarity | reveal truths about the system which are neither
entirely independent nor entirely compatible.

Holism In complex systems the performance or behaviours | Becht 1974
are generated from the interaction of the el ements,
not from the individual elements.

System purpose | The system produces only what it can produce. Cdida, Jaradat,
Abutabenjeh and
Keating 2016

Maier (1996) outlines five key elements that a system of systems must have to be
considered as such, further developed by Sage and Cuppan (2001). First, the components of
the system need to be operationally independent. The constituent systems must be able to
operate independently and contribute to the whole in their own right. Second, the different
constituent systems must operate independently in practice and continue to operate in some
form without the necessity for a system of systems. Third, the system of system is not fixed
and may evolve with new purposes, functions and even constituent systems which are added,
removed or modified. Fourth, the system of system produces emergent features and side effects
that are not inherent or predictable in the separate constituent systems due to the complexity of
the non-linear relationships between constituent systems. Fifth, the constituent systems should
be geographically dispersed. These elements provide a clear picture of how to understand the
various constituent systems and system of systems. The systems characteristics follow similar

themes.
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Research suggests that focusing on the characteristics of a system of systems is more
beneficial than seeking a definition. According to Boardman and Sauser (2006), there are five
distinguishing characteristics of a system of systems. Firstly, autonomy, defined as the ability
of a system to make independent choices, including but not limited to managerial and
operational independence while accomplishing the purpose of the system of systems (Baldwin,
Boardman and Sauser 2013; Sauser, Boardman and Verma 2010). Secondly, belonging,
defined as constituent systems which have the right and ability to choose to belong to the
system of systems, based on their own needs/believes and/or fulfillment. Thirdly, connectivity
is the ability to stay connected to other constituent systems (Glassman 1973; Weick 1976).
Fourth, diversity is the evidence of visible heterogeneity, increased diversity in system of
systems capability achieved by released autonomy, committed belonging and open
connectivity. Fifth, emergence is the formation of new properties as a result of developmental
or evolutionary processes (Bunge 2014).

Additionally, the characteristics outlined by Boardman and Sauser (2006) have three
qualities, elaborated on by other researchers. Firstly, heterogeneity and hierarchy are where a
system or system is comprised of a combination of numerous complex heterogeneous systems
which are grouped into various categories. These systems do not need to operate within the
same physical environment. The constituent systems in each category are organised into levels
of hierarchy (DeLaurentis and Callaway 2004; Sage and Bierner 2007; Agusdinata and Dittmar
2009; DelLaurentis and Ayyalasomayajula 2009; Phillis and Kouikoglou 2012). Secondly,
autonomy and evolutionary/adaptive behaviour is when constituent systems operate within
their own goals and do not function under strict policies. They are linked in a functional
manner, and their interrelation does not impact the functionality and therefore can maintain or
adapt their operational features whenever the various constituent systems are removed,
modified or connected with new ones (DeLaurentis and Callaway 2004; Sage and Bierner
2007; Agusdinata and Dittmar 2009; DeLaurentis and Ayyalasomayajula 2009; Phillis and
Kouikoglou 2012). Third, emergent and unpredictable behaviour is when the properties appear
in the system of systems that are neither evident in the component systems nor amenable to
prediction in the way lumped parameters systems are described (DeLaurentis and Callaway
2004; Sage and Bierner 2007; Agusdinata and Dittmar 2009; Delaurentis and
Ayyalasomayajula 2009; Phillis and Kouikoglou 2012). Incorporating these characteristics
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provides a clearer understanding of how the constituent systems interact and become a system

of systems.

Systems of systems often do not have unique or crisply defined levels, therefore
understanding the various levels depends on specific goals and capabilities of analysis (Phillis
and Kouikoglou 2012). Factors such as fluidity of stakeholder requirements, evolving
competitors, and the nature of the global environment demand a higher level of flexibility
(Gorod, Gandhi, Sauser and Boardman 2008). Flexibility can be defined as an important
phenomenon in today’s changing environment, as it is necessary for an organisation to have
options to cope with their dynamic environment (Sushil 2001). The system of systems approach
provides an avenue for understanding the various constituent systems impacting the
organisation or system of systems under review. The approach can assist in understanding and
determining whether systems (e.g., infrastructure, social, political, business or cognitive) are
interrelated and, if and when they are interrelated, the common goal or objective. Therefore,
because of its suitability to the phenomenon under investigation, the system of systems method
has been applied to this research as part of the triangulated systems approach.

2.7.6 Enterprise Architecture

An extension of system of systems methods, EA can also be applied to better understand
complex organisations and their systems. The theoretical underpinnings of EA have been
linked back to systems approaches (Nurmi, Pulkkinen, Seppanen and Penttinen 2018). EA is
similar to a business model that aims to describe a business system or organisational structure;
however, the process is more complex because of the greater scope (Musulin and Strahonja
2018). The set of representations and models which are described by the EA are used to
describe the whole enterprise on each level, in order to align the business goals, processes and
resources (Rahimi, Gotze and Moller 2017). EA has evolved as a discipline and is used as a
method for the governance of information systems and the corresponding business elements
within complex organisations (Zachman 1987; Lapaime, Gerber, Van Der Merwe, Zachman,
De Vries and Hinkelmann 2016). The role of EA is to assist in creating meaning and
understanding the various aspects within an organisation to enable more holistic planning

practices.
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There are numerous definitions of EA. According to Rouhani, Mahrin, Nikpay, Alumad
and Nikfard (2015), EA is used to evaluate and identify gaps in modelling, management and
maintenance. Matthes (2011) provides a detailed definition of EA as a discipline managing the
architecture of an enterprise. Matthes (2011), further developing Schekkerman’s (2004)
contribution, defines EA as a process to understand and outline the fundamental organisation
of a system, including its components, their relationships to each other and the environments,
and the principles governing its design and evolution — a definition not dissimilar to that of
system of systems. However, EA is not solely used to create holistic and detailed models of
the entire enterprise — instead, it builds various architecture subdomains which deliver
aggregates (Aier, Riege and Winter 2008; Fischer and Winter 2007). Although there are many
definitions of EA, the common theme is that it can be used to understand the systems impacting
the organisational goal. This relates to the purpose of system of systems methods and SSM, as
it provides an additional avenue for exploring and understanding the various components and

systems impacting organisational effectiveness.

The purpose of EA is to map assets, business processes, and a set of governance principles
which drive ongoing discussions about business strategy and how it can be expressed (Minoli
2008). Therefore, EA is the process by which organisations standardise and organise
infrastructure which aligns to business goals. These strategies support digital transformation,
IT growth and the modernisation of IT as a department (Gampfer, Jurgens, Muller and
Buchkremer 2018). There are various practices and frameworks available to help managers
understand existing EAs and support the transition from a current to future state, including
digital transformations (Winter, Buckl, Matthes and Schweda 2011; Matthes 2011;
Schekkerman 2004). EA outlines the fundamental organisation of a system, embodied in its
components, the relationships with each other and the environment, and the principles
governing its design and evolution (Osterwalder 2004). As the process is not dissimilar to that
of system of systems, the application of EA can play a complimentary role.

Zachman’s (1987) EA model is the most commonly applied in research. The framework
can be used to view an enterprise or information system from multiple perspectives (Jovanovic,
Mrdalj and Gardiner 2006), and is used to organise and analyse data through specific
classifications and questions by summarising a number of different perspectives to provide a

holistic representation of the problem space. The Zachman (1987) framework outlines how the
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5 Ws and H (outlined below) can be implemented to provide questions to ask at different stages
of a project or solution. As outlined in Figure 10 through the use of a 6X6 matrix, there are six

primary questions:

- What (is needed)

- How (processes in place)
- Where (distribution)

- Who (stakeholders)

- When (timing)

- Why (intention)

The Zachman framework has been critiqued as having limited practical value, but
Zachman (1987) himself has stated that the framework is primarily speculative, non-empirical
and based on a conceptual argument. Kim and Everest (1994) state that the framework creates
a comprehensive description which is often based on unrealistic outcomes. Again, Zachman
(2004) stated that his framework is predominately theoretical and has yet to be tested or

implemented in completeness.

Figure 10. Zachman Framework (1987)

The Zachman approach can be linked back to the systems approach, and the 5 Ws and H
or the 6 Ws is used as a fundamental stage in information gathering (Hester and Adams 2014,
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pp. 46-47). As demonstrated in Figure 11, the centre of the figure highlights the mess and the
circles on the outside outline the questions to be addressed. A mess represents a system of
problems, with multiple problems which are contained within the mess (Mitroff, Hill and
Alpaslan 2013). Utilising the 5 Ws and H assists in understanding the “mess” or the key
components of the system and systems within it. Hester and Adams (2014) further elaborate

on the questions:

- Who? Who is relevant? Who are the stakeholders? Who will benefit from the
completion?

- What? What is trying to be achieved. What are the primary components and what is
the solution?

- Why? Why is the analysis being conducted?

- Where? Where does the system reside, and where will it be done and delivered?

- When? When is the understanding required? When does the solution need to be
provided?

- How? How did the problem arise? How does the solution address the problem?

The approach forms the basis for the analysis and creation of the proposed framework

outlined in the following section.

Figure 11. 5 Ws and H or 6 Ws (Hester and Adams 2014)

EA is a suitable and complementary component of the triangulated systems approach of
this study, supporting the SSM and system of system approaches. The EA approach provides
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a guide for understanding complex systems and system of systems. However, Zachman’s
approach can be difficult to follow and measure, and it can be misunderstood and applied
inconsistently across and within organisations. Specifically, therefore, this research uses the 5
Ws and H approach. A key part of applying the various systems approaches, including SSM,
system of systems and EA is understanding the role of systems governance.

2.7.7 Systems Governance

The influence of external environments on organisations and systems is important to
understand, in conjunction with understanding the influence of internal factors. It is important
to understand external performance and perspectives, as systems and organisational
effectiveness are not only measured by internal performance (Abzug and Galaskiewicz 2001).
Therefore, systems governance processes can support the role of EA models in understanding
and documenting the various systems and elements under consideration. Governance can be
defined as the relationship between participants in determining the direction and performance
of corporations, organisations and systems (Monks and Minow 1995). When exploring systems
governance, the definition goes further to include the performance of the metasystem functions
necessary to provide direction, communication, control and change essential to ensure
continuing system viability (Keating 2014). The role of system governance in the application
of systems approaches is well known, as systems governance form a part of the foundations of
applying a systems approach to understand a problem space (Beer 1979), therefore

understanding systems governance is important to this research.

According to Beer (1979; 1981) there are four foundations of system governance. Firstly,
the coordinated function provides the system stability. This is achieved through the
synchronisation of the different systems which are integrated into the system of systems, thus
promoting the operational performance of the system of systems by ensuring the integration of
the systems is sufficient. Secondly, the operational control function maintains operational
performance on a day-to-day basis. This provides for the execution of policy, distribution of
resources and accountability within the system of systems. It includes the monitoring function
exploring deviations or variances from expected behaviours or performance within the system
of systems. Thirdly, the development function scans and captures information from the

environment and assesses that information for strategic implications and system of systems
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impacts. Fourthly, the policy function provides the strategic decisions and directions which
maintain the identity of the system of systems, responsible for the ongoing monitoring and
maintenance of balance between the external long-term focus and internal short-term goals.
These four foundations demonstrate how systems governance provides an opportunity for
engaging with the constituent systems within the system of systems, in order to meet the

challenges and changes in the environment affecting ongoing success.

To address the systems principles outlined in the previous sections, systems governance
practices should be put in place in order to understand potential changes within constituent
systems and the system of systems and determine how to respond (Calida et al 2016). For
example, emergence, which occurs within a system, requires a flexible governance design or
framework which can manage changes within that system or constituent systems (Calida et al
2016). System governance identifies that emergence remains problematic, as governance of it
is difficult. Emergence is known as the unexpected properties which come from the interactions
between the constituent systems, the environment and the system of systems (Pierre 2000).
Another example of system governance practices which require consideration is the law of
complementarity, as the different perspectives will assist in accurate decision-making, thus
encouraging taking actions and where possible achieving the most sustainable methods applied
to the particular goal or system (Calida et al 2016). Additionally, systems governance practices
discuss holism in order to understand the cultural, social, political and technical elements
within the constituent systems as well as the system of systems (Calida et al 2016). Finally
incorporating the systems purpose into the system governance is useful in order to prevent
ineffective use of resources or inadequately designing products. Therefore, understanding these
systems governance principles provides ongoing support and guidance for the application of
the systems approach applied within this research.

According to Keating and Katina (2019), the application of systems governance can be
based on four key components, which guide the systems. The starting point is answering the
central question of “why?”. Specifically, what is the purpose of understanding the problem
space or constituent systems or system of systems? The next point is to direct the focus,
including future planning through long-term and future focused strategies, and building
effectiveness measures and sustainability in the long term. This point links to the next — the

emphasis on outcomes. These can be less tangible and subjective long term. Finally, system

82



governance recommends outlining and understanding the determinants of success. Although

they are difficult to define, they are necessary to apply the systems approach appropriately.

Systems governance provides details into how to effectively apply systems approaches to

understand an organisation, or a systems/system of systems.
2.8 Constituent Systems

The government and public sector organisations play a dual role in boosting the content
and creation of digital systems within a country or region. The first role is as the policymaker
whose function it is to create an optimal environment in which digital systems can flourish (EI-
Darwiche, Herzog, Singh and Maalouf 2015). This role requires understanding the state of the
market and different factors within it (e.g., the level of skilled labour, capital and technology),
the capacity for local content development, and the protections of digital copyright for both
private and public sectors. The second role the public sector plays in the creation of digital
systems is as a provider of essential services within the country (El-Darwiche et al 2015).
Without a solid understanding of the various stages through which a digital transformation
undergoes and the different challenges associated with creating public sector digital services,
governments cannot provide high quality services. The exploration of the systems literature is
used to guide and support the creation of the framework and approach, based on the data
exploration phases (explained in detail in Chapter 3). The following section presents an

overview of a number of constituent systems.
2.8.1 Biological Systems

Biological systems are commonly used as the benchmark for creating representations of
different systems in other domains. Biological systems are comprised of various
interdisciplinary interactions and engagements that occur between each actor within the system
(West and Chang 2006). The majority of these interactions are based on building social well-
being within the system and engaging across actors to discover interesting things, share
resources, and unite as a group to defend against threats from human interference, pollution or
natural disaster (West and Chang 2006). Biological systems, similar to other systems, are based
on non-linear patterns of behaviour, which provides opportunities and challenges for the

creation of scalable organisations, as well as the evolution of complex hierarchical solutions.
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Rapid state transitions potentially allow the system to adapt to sudden environmental change
(Levin 1999).

Systems that survive are those that find balance. A balanced system is harmonious, stable,
and sustainable within the system and with the environment surrounding it (West and Chang
2006). Another key component is self-organisation; whereby, each species is independent, self-
prepared, self-empowered, self-surviving (capable of self-defence) and undertakes self-
coordination through swarm intelligence (West and Chang 2006). Biological systems, like
other systems, are also comprised of domain clustered and loosely coupled elements. This
means that within an ecological environment or biological system, a species chooses to join a
system — a decision that is commonly based on finding somewhere with a similar culture, social
habit, interests and objectives (West and Chang 2006). Figure 12 shows the key properties,
behaviours and structures derived from Briscoe (2011; 2009) and Briscoe, Sadedin and Paperin
(2007). Table 13 outlines the definitions of all of the elements within the biological system.

8. Geography 2. Organism
@ Biological 3. Population
6. Ecology
5. Multi-Agent
System

Figure 12. Biological System
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Table 13. Components Often Described Within Biological Systems Literature

Element

Definition

Reference

Environment

The surroundings or conditionsin which a person,
animal, or plant lives or operates.

Merriam-Webster
Dictionary, 2020,

phenomena of the Earth and planets.

Environment
Organism Any individua entity embodying properties of Hines 2008
life (eqg. lifeform).
Population All the organisms of the same group or species, Hines 2008
which livein a particular geographical area.
Population & so refers to the number of peoplein
acity or town, region, country or world.
Community | Entire species available within the digital system | Yale Digita Corner Centre
environment. 2016.
Multi-agent | Multi-agent systems consist of agents and their Weyns, Omicini, and Odéell
system environment. A multi-agent system may contain | 2007
combined human-agent teams.
Ecology I nteractions among organisms and their Merriam-Webster
biophysical environment. Dictionary, 2020, Ecology
Evolution Changes over timein the heritable characteristics | Nationa Academies of
of biological populations, a process which occurs | Sciences, Engineering and
over successive generations. Medicine 2016
Geography Includes land, features, inhabitants, and Merriam-Webster

Dictionary, 2020, Geography

2.8.2 Generic System

The generic system is derived from the biological system. The generic system was built to

provide an application of various ideas, concepts and models from multiple different classes of

systems to create a basic or high-level system (Briscoe 2011). This forms a starting point which

can be fundamental for researchers who are understanding the specific system or combining

multiple systems to create or define a new or specific system (including digital systems)

(Briscoe 2011). The generic system is a complex system, with agents who represent the

organisms, the network to represent the geography, and dynamics to represent the ecology or

interactions, as demonstrated in Figure 13. The key properties, behaviours and structures are
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based on the understanding of biological systems. Table 14 outlines the definitions of the added

elements in the generic system.

8. Network

3. Population

5. Multi-Agent
System

Figure 13. Generic System

Table 14. Components Often Described Within Generic Systems Literature

Element Definition Reference

Networ k Group or system of interconnected people, Merriam-Webster Dictionary,
things or elements. 2020, Network

Agent Person who acts on behalf of another person | Merriam-Webster Dictionary,
or group. 2020, Agent

A term interchangeable with organism.

Dynamics Forces stimulating growth, development, or | Merriam-Webster Dictionary,
change within a system or process. 2020, Dynamics
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2.8.3 Social Systems

The social system is comprised of elements associated with the various interactions
between the actors within the population. Social systems are comprised of persons within
populations who adapt to their environment in order to survive and thrive (Diez Nicolas 1995).
Within the social system, human populations or persons adapt to their environment and
community, adopting cultural norms (Diez Nicolas 1995; Kumar, Loonam, Allen and Sawyer
2016). Figure 14 outlines the key components of a social system, extending on the generic
system. The key definitions which differ from previous systems are outlined in Table 15. The
generic system is mapped to the concept of “environment”, social systems maps to “society”,
while the concept of “agent” maps to “person” (Briscoe 2011).

8. Network

7. Co-

Evolution 3. Population

5. Multi-Agent
System

Figure 14. Social Systems
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Table 15. Components Often Described Within Social Systems Literature

Element Definition Reference
Society Organisation or club formed for a particular Merriam-Webster
purpose or activity. Dictionary, 2020, Society
Often referred to as an aggregate of people
living together in amore or less ordered
community.
Person Human being regarded as an individual. Merriam-Webster
Dictionary, 2020, Person
Community Group of people living in the same place or Merriam-Webster
having a particular characteristic in common. Dictionary, 2020,
Community
Co-evolution Influence of closely associated species on each Merriam-Webster
other in their evolution. Dictionary, 2020, Co-
evolution

2.8.4 Business System

The concept of a business system focusses on the micro-economic view of business
networks as well as the macro-economic perspective (Nachira, Nicolai, Dini, Le Louarn and
Rivera Leon 2007; Moore 1996). Figure 15 outlines key components extending the generic
system. Table 16 outlines the definitions of the components within the business system that
differ from previous systems. The concept of the “environment” for the generic system is

mapped to “economy” here (Briscoe 2011).
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8. Network

Business
@ 3. Population

agent System

Figure 15. Business System

Table 16. Components Often Described Within Business Systems Literature

Element Definition Reference
Economy Careful management of available resources. Merriam-Webster Dictionary,
2020, Economy
Business A person's regular occupation, profession, or Merriam-Webster Dictionary,
trade. 2020, Business
Often referred to as commercial activity.

2.8.5 Digital System

A digital system is an open, loosely coupled, demand-driven, domain-clustered, agent-
based, self-organised collaborative environment (or a system) (Whelan 2010; Chang and West
2006). Digital systems capture elements of classical and complex ecological systems
(biological) and relationships between dynamic networks of interrelated complex systems
(Whelan 2010). The agents within the digital systems are similar to the organisms within the
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biological system, with similar behaviours including mitigation, ongoing evolution and the use

of hybrid environments (Begon, Harper and Townsend 1996; Briscoe 2011).

A digital system behaves in a similar manner to a biological system, whereby different
species or agents. known within this environment as individuals or an organisation, have their
own role to play (Rivera, Leon and Kataishi 2010). These individuals and organisations work
collectively to care for their environment, whereby they facilitate, lead and direct collaborative
swarms which represent the interactions between domains. Within a biological system this
would include the interactions between animals, humans, plants and geography. A digital
system is characterised by its composition of various mechanisms for sharing and the open
diffusion of knowledge within local clusters (Rivera et al 2010). These local clusters are
supported by the different interactions between elements of the system and networks, and can
lead to international cooperation across national and local networks (Rivera et al 2010). Digital
systems are based on shared interest and support for distributed infrastructure and open source,

with an interest in the promotion of knowledge embedded within local clusters.

There are two types of digital systems within the literature — the digital system and the
applied digital system. The fundamental difference is that the applied digital system is
applicable to various situations, and therefore has been followed by this research. Figure 16
outlines the key components of the digital system, extending on the generic system. Table 17
outlines the definitions of the new concepts not previously outlined, and Figure 17 outlines the

key components within the applied digital system.
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2. Software

8. Topology Agent

7.

Evolutionary 3. Population
Computing

5. Multi-Agent
System

Figure 16. Digital System

Table 17. Components Often Described Within Digital Systems Literature

Element Definition Reference
Topology Manner by which condtituent parts are Merriam-Webster
interrelated or arranged. Dictionary, 2020, Topology

Softwar e agent A computer program acting for auser or other | Nwana 1996
program in arelationship of agency.

Evolutionary Optimisation procedures or methodol ogies, Back, Fogel and
Computing implemented through ICT, and used to solve Michaewicz 1997
problems.
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8. Topology

Applied

Digital 3. Population
System

6. Ecology

5. Multi-Agent
System

Figure 17. Applied Digital System

As applied digital systems are concerned with building an open source environment
through which businesses, individuals and groups can interact within a reliable environment,
they can assist in building a good understanding of the impacts of digitalisation on government
services (Razavi, Siqueira, Serra and Krause 2010). Within the digital system there are
numerous long-running multi-service transactions which take place and are of interest to
researchers. This includes understanding how support can be provided for long-term
transactions, involving all actors in the system (Razavi et al 2010). Digital systems and applied
digital systems are an emerging paradigm for economic and technological innovation to
support cooperation, knowledge sharing and development of open and adaptive technology
(Dini 2007). Both the applied and digital systems are composed of heterogeneous devices,
resources, companies and autonomous users that interact in a complex, distributed and dynamic
environment (Liu, Koskela and Ylianttila 2009). They are therefore heavily interconnected by
a network, which forms a complex and dynamic environment in the form of different

communities (Liu et al 2009).
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Applied digital systems often emerge as a result of the digitalisation process, which makes
them interesting to research and monitor, especially as they adapt over time to deliver changing
solutions and services (Jacobides, Sundararajan and VVan Alsyne 2019). There is no singular
definition of a digital system, as it seems self-explanatory and because it is everywhere (Zhang
and Jacob 2011). Digital systems therefore can be best described by the connections between
networks of platforms, software and users. With some typical attributes similar to that of
biological systems including interdependence, heterogeneity, emergence or self-organisation
(Briscoe and Sadedin 2009). These systems are comprised of interacting organisations that are
digitally connected and enabled by modularity, and are not managed by hierarchical authority
(similar to a supply chain) (Jacobides et al 2019).

There are numerous other broad definitions outlining digital and applied digital systems
within the literature. The structural and functional perspective view digital system as an open-
source network environment for business, mainly small and medium enterprises, to interact
with others in an effective and efficient way (Ferronato 2004). Similar definitions of digital
systems imply that interacting components in a digital system should be and are connected
(Hadzic and Dillion 2008; Serbanatti and Vasilateanu 2011). In contrast, some definitions
indicate that participation is based on a specific location in order to be connected (Briscoe and
DeWilde 2008). This includes the notion that the community of digital devices and their
environment can function as a whole (Kolb 2013) Interestingly, all definitions consider that
digital devices provide information to the other components of the system. The digital system
simulates the actions portrayed by organisms in a natural system (Hadzic, Dillion and Chang
2007). There are a number of different components often outlined and described within the
digital system literature, defined within Table 18.

Table 18. Components Often Described Within Applied Digital Systems Literature

Components/ Description Source

Sour ces

Content Information or services which are of use and Yale Digital Corner Centre
available in the digital system. 2016

Practice In order for the different specifies to be Yale Digital Corner Centre
comfortable and operate freely practice is 2016
required.

Technology Hardware and software responsible for the Yale Digital Corner Centre
information interchange within the digital system. | 2016
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Biological People who participate in the digital system. Chang and West 2006
species
Economic Companies and institutions that participate in the | Chang and West 2006
species digital system.

Digital species | Digital devices, software and hardware used by Chang and West 2006
people and different companies and institutions
that participate.

Digital Platforms on which digital species interact. Hadzic and Dillon 2008;
Environment Serbanatti, Ricci, Mercurio
and Vasilateanu 2011
Security Protection of resources and species in the system. | Pranata, Skinner and
Athauda 2011
Trust Trust that all species in the digital system are Pranata, Skinner and
focused on achieving the same goal. Athauda 2011

The maturity of digital systems is a more recent measure of the success of a digital system
long-term. According El-Darwiche et al (2015), there are four stages a digital system must pass
through to become mature. This incorporates depth and diversity of different content and
categories and does not need to be limited to a singular country. The first stage is content
foundation. This is identified as the transition phase, which is focused on moving from one
stage to a point when the right content foundations are in place. This includes the development
of the supply driven content creation, which is a system started online. The content created in
stage one reaches between 1% and 13% of the target audience (EI-Darwiche et al 2015). The
second stage is network effect. This is also a transition phase; however, the focus of this stage
is leveraging the network effect and ensuring services become more valuable to users as more
people use them. This stage reaches an average 13% to 43% of the target audience (El-
Darwiche et al 2015). The third stage is monetisation. This transition phase is based on
obtaining a sizable user reach and base. Within this stage 43% to 62% of the target audience
are reached. For the private sector digital service makers this is the stage where they seek to
make their content more profitable. The final stage is content diversification. This transition
phase is based on the intensification of content diversification through business services. In
this stage, between 62% and 85% of the target audience have been reached (El-Darwiche et al
2015). The maturity of digital systems is a process that can be followed by public sector
organisations to ensure that they are providing services and content that meets both the needs

and expectations of their users.
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2.8.6 Infrastructure System

Infrastructure systems are referred to as the backbone of services and digital systems. They
are general terms for the basic physical systems of information technology, electricity systems
and communication networks (O’Sullivan and Sheffrin 2003; Nurre 2012). Infrastructure
includes the fundamental facilities and systems which serve a country, state or region, and
includes various facilities and services required for a government and economy to function
(O’Sullivan and Sheffrin 2003). The various components within an infrastructure system are
broad, as it incorporates both public and private physical improvements. Infrastructure is often
defined into two categories — hard and soft. Hard infrastructure can include
telecommunications (e.g., mobile phone towers, internet connection), electricity (e.g.,
electrical grids, electrical suppliers), water (e.g., supply and storage) and transportation
networks (e.g., roads, railways) (Hayes 2005; Nurre 2012). Soft infrastructure incorporates
services which are necessary to maintain standards within a community, including economic,
health, education, and cultural and social structures. Hard and soft infrastructures complement
one another — without soft infrastructure, human capital and governance requirements would
render many hard infrastructure projects without appropriate structure to develop. Figure 18

and Table 19 outline the various components within the infrastructure systems.
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4. Communication Infrastructure

technology System

Figure 18. Infrastructure System

2. Transportation

Table 19. Components Often Described Within Infrastructure Systems Literature
Components/ Description Sour ce
Sour ces
Energy Power that is produced by mechanical, electrical | Merriam-Webster

or other means and used to operate a device.

Dictionary, 2020, Energy

Transportation

The action of transporting or moving someone
or something or the process of being
moved/transported.

Merriam-Webster
Dictionary, 2020,
Transportation

Land

The resource that encompasses the natural
resources used in production.

Merriam-Webster
Dictionary, 2020, Land

Communication
Technology

Also referred to as information technology, this
refers to all equipment programs that are used to
process and communicate information.

Thomas 1997

2.8.7 Policy System

Policy is a deliberate system of principles to guide decisions and achieve rational

outcomes. A policy is a statement of intent, implemented as a procedure or protocol (Althaus,
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Bridgman and Davis 2007). The policy system works with specific content, in which events

surrounding a policy issue occur, influences and in turn is influenced by policy stakeholders

and public policies (Dye 1978).

1. Law
endorcement

9. Government
Agencies

7. Legislative

4. Personnel
systems

6. Political
Parties

Figure 19. Policy System

Table 20. Components Often Described Within Policy System Literature

Component Description Source
Law This is any system where members of government actin an | Hess and Orthmann 2008
enforcement organised fashion enforcing law, through discovering, deterring,

rehabilitating, or punishing people who violate the laws, rules and
norms which govern society.

Weélfare Forms a legidlative procedure or process, which has been formed
in order to promote the basic social, material and physical well-
being of people who require assistance or arein need.

Merriam-Webster
Dictionary, 2020, Welfare
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Personnel The employees of an organisation, in this case government Merriam-Webster
agencies, who are engaged in an organised undertaking. Dictionary, 2020,
Personnel
Urban The characteristics of atown, city, state or country. Boix, Miller and Rosato
2013
Palitical An organised group of people who share ideology, or hold the | Merriam-Webster
Parties same political positions, which field candidates for dection to | Dictionary, 2020, Politica
public office, working to obtain elections of individuas to | Parties
implement their party agenda.
Legidative Legidlation creates a law or policy. Before an item of legislation | Hague 2017
systems becomes law, it may be known as abill, and may be broadly
referred to as “legislation”, while it remains under consideration
to distinguish it from other business.
Government Group of people with the authority to govern a country or state; a | Merriam-Webster
particular ministry in office, authority given by democratic votes. | Dictionary, 2020,
Government
Government Appointed by a commission, or representatives of a specific | Merriam-Webster
Agencies dement of government through legislation, these can be | Dictionary, 2020,

permanent or semi-permanent. As part of themachinery of
government an organisation is responsible for the oversight and
administration of specific functions including administration.

Government Agencies

2.8.8 Cognitive System

The cognitive system, also referred to as an individual mental system, consists of multiple

interrelated assumptions, beliefs, ideas and knowledge (Plekhanova 2009). This system is

comprised of an individual’s worldviews and determines how individuals act, think and filter

information and cues from the outside world. A cognitive system is also defined as a complex

system which learns and develops knowledge. This can be human, a group, an organisation, an

agent, a computer or a combination (Plekhanova 2009). It is, therefore, an area or space where

interconnected items of knowledge and representations of human cognitive processes are

studied (Mok 2009). Table 21 and Figure 20 outline the key elements within the cognitive

systems.
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Solving

6.
Perception

Figure 20. Cognitive System

2. Language

4. Willingness

Table 21. Components Often Described Within Cognitive Systems Literature

Components Description Source

Beliefs Attitude that something istrue. Bell, Halligan and Ellis
2006

Language Structured system of communication. Merriam-Webster
Dictionary, 2020,
Language

Attitudes A settled way of thinking or feeling about Merriam-Webster

something. Dictionary, 2020, Attitudes
Willingness The quality or state of being prepared to do Merriam-Webster

something; readiness.

Dictionary, 2020,
Willingness
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Memory Faculty of the brain which stores, encodes and Sherwood 2015
retrieves data and information when necessary.
The retention of information influences future

actions.
Per ception How people come to understand the world Cherry 2013; Solso,
around them through interpretation of stimuli. MacLin and MacLin 2005
Problem-Solving | The process of finding solutions to difficult or Merriam-Webster
complex issues. Dictionary, 2020, Problem-
Solving
Thinking Aim oriented flow of ideas and associationsthat | Caianiello 1961
can lead to areality-oriented conclusion.
Creativity Phenomenon whereby something new or Mumford 2003; Sternberg
vauableis formed, these may be tangible or 2011
intangible in nature.
Attention State of focused awareness on a subset of Anderson 2010; Chica,
available perceptua information. Bartolomeo and Lupianez
2013

2.8.9 Systems Summary

Systems approaches provide avenues to view the bigger and more holistic picture of the
problem space. Therefore, the importance of understanding the various constituent systems
within the system of systems and environment, should be identified and explored. By
understanding previous literature in the systems space, the systems outlined within this
research can be understood and defined more clearly. Combining the understanding of the
constituent systems, the system of systems and the environment assists in providing a detailed
picture of the problem space and encourages understanding of the various interactions between
the constituent systems and the system of systems. Therefore, the use of a triangulated systems
approach to identify and outline the key systems and factors is based on the literature outlined
within this chapter, especially how it relates to digital transformations, and specifically to
ensure fully inclusive and promoted digital adoption for all users.

2.9 Literature Review Summary

This literature review highlighted some of the issues around the process of digital adoption
and established an understanding about its implications for eGovernment and how these can
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be related to systems approaches. This chapter presented the literature guiding the research and
identified gaps to be addressed. The literature demonstrates how public sector services have
been falling behind their user’s expectations, particularly in how they use data to personalise
the services and information provided. Furthermore, public sector entities are impacted
considerably by the complexity in the strategic application and creation of digital services, as
they do not have sufficient knowledge and information management in place to keep up with
technological advancements. This causes issues for digital inclusion, considering that the data
and information use does not explore the potential barriers to adopting digital services. It is
important to understand how multidimensional exclusion and inclusion are, as they relate to
the interrelationships between the various components, especially relating to digital inclusion

in eGovernment services.

The literature identifies that public sector services need to understand the expectations of
citizens and potential users, especially as these expectations should drive the creation and
implementation of provided public sector services. Citizens are more inclined to adopt
eGovernment services if they are engaged with other online services provided by either the
public or private sectors. Additional research is needed to understand the stakeholders, the
citizens, and their degree of involvement engagement. Previous literature argues that through
increased levels of public trust, levels of adoption of eGovernment can be observed. Research
demonstrates how public value is based on service quality, especially when the services meet
the needs and expectations of services. Therefore, public value in eGovernment is clearly
linked back to system quality and service improvements. Thus, previous literature
demonstrates how government policy needs to ensure that the eGovernment services follow
the expectations of citizensto be fully utilised and adopted.

Previous research has applied the TAM and DOI models to explore and understand the
potential barriers to digital adoption, challenges to eGovernment services and what encourages
people to adopt eGovernment services. Additionally, eGovernment evaluation frameworks
have been created to determine the effectiveness, suitability and usefulness of eGovernment
services. However, these previous attempts to determine the ongoing effectiveness of digital
services provided by government, especially how they relate to adoption, willingness to use

and community/social norms associated with their use, have not been fully effective.
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The literature review has provided an overview of the stakeholder theory and analysis and
identifies that the models in this section have failed to sufficiently address the question of how
to analyse the various stakeholders in this particular field, i.e., eGovernment/public sector (i.e.
internal, external to this complex environment), thus identifying the need to create a

multidimensional analysis and framework.

The complex environment is better studied with a systems approach; therefore the review
of systems theory and systems was presented. As a result of the literature review, the researcher
decided to use a triangulated systems approach, coordinating SSM, system of systems and EA.
The literature review forms the basis for Chapter 3 which outlines the methodology, including
the application of these approaches, and discusses the development of the framework and
approach. This summary provides the underpinning theory for this research, which argues for
the need of a governance framework to assist in the identification of relevant systems and assess
their roles and interactions to guide effective digital transformation. Through the literature
review, a number of relevant systems and stakeholders were identified, guiding the
development of a conceptual model and pilot study. The lack of governance framework in the
literature, which includes the multidimensional levels of relevant constituent systems and

overarching system, demonstrates a need for the research.
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Digital Interactions Strategy: A Public Sector Conteptual Model

Samantha Papavasiliou and Carmen Reaiche
Entrepreneurship, Commercialisation and Innovation Centre,
University of Adelaide
Adelaide, Australia
Email: samantha. papavasiliou@adelaide.edu.au, carmen.reaiche@adelaide.edu.au

Abstract— The objective of the public sector as a
mandatory service provider is to produce effective
services for their users, to make compliance as easy as
possible. In the current state however, these services are
falling short in meeting the expectations of users.
Therefore the purpose of this conceptual paper is to
propose a new model to enhance digital adoption in the
public sector. The proposed models initial step is the
application of a multidimensional stakeholder analysis,
utilising multiple methods to identify and quantify
stakeholders. The model incorporates an in-depth
analysis of the digital ecosystem affecting the public
sector and service users, to provide a clearer picture of
the environment impacting stakeholders. Evidence
supporting this model is based on a case study of The
Australian Taxation Office. Three main implications are
discussed: firstly, digital adoption intervention strategies
should consider the impact of government and
regulations on stakeholders, human capital and culture
impacting their capacity to adopt digital services.
Secondly, all government organisations should aim to
involve all key stakeholders, if aiming for a consistent
and meaningful process change. Finaly, the areas
discouraging digital adoption should be addressed and
areas of influence should be leveraged. Exploration for
future research taking into account the proposed model
should assist in the creation of better public sector
policies and guide the strategies into the provision of
digital services.

Keywords-component; Digital Ecosystem, Multidimensional
stakeholder analysis, Mandatory Systems, Consultation,
Participation, Public Sector.

l. INTRODUCTION

Expectations of mandatory public sector digital
products and services are scarcely researched in their
current form, whereas private sector research
demonstrates how high quality, easy and useable
digital products and services are a key expectation of
their clients. As a reault there is increasing pressure on

public sector service providers to meet and understand
the changing demands of service users. Current
strategies for research do little to incorporate in-depth
understanding of stakeholder (user) involvement, how
they interact with the digital system, the digital
ecosystem and their role in the broader system (Eggers
& MacMillian 2015; Lindt 2016, Torfing 2016).This
processis to be addressed by thisconceptual paper.

Literature highlights the disconnect between the
services provided by public sector and the expectations
of users; as the focus is often on securing internal
buy-in rather than determining user needs (See for
example, Eggers & Bellman 2015; Lindt 2016; Eggers
& MacMillian 2015). There is a requirement for
complex changes in research techniques to encourage
a shift to an extemal focus where customer needs are
considered, understood and prioritised accordingly
(Eggers & Bellman 2015; Torfing 2016). Research
needs to understand expectations of services provided
(even in mandatory spaces), issues faced by users and
understand the system as a whole. There is a clear
disparity between digital services provided by public
mandatory services and private voluntary services
highlights the failure of the public sector to meet the
user expectations (Akesson, Skalen & Edvardsson
2008). This is considered evidence emphasising the
need for change through innovative research to
provide recommendations that offer comprehensive
insights into the adoption of public sector digital
services.

Digital services are more than providing tools and
products; it is about business processes and user
experiences (Eggers & MacMillian, 2015; Lindt
2016). Therefore, research needs to be conducted
systematically setting clear research directions to
understand digital service adoption. In a mandatory
environment willing participation in the digital service
decreases the cost of enforcing compliance, decreases
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Purpose of Paper 1 — Digital Interactions Strategy: A Public Sector Conceptual Model

This conceptual paper was used to conceptualise the problem space, to understand the
literature, government research and expert opinions used to form the background of the
problem space. The researcher was better able to understand the problem space, specifically
what was already known about digitalisation and digital adoption within the public sector, how
this relates to the Australian perspective and the ATO case study. The conceptual paper was
used to inform the observational study, and to identify the validity of the conceptual model.
Through the use of a thematic analysis, the conceptual paper was used to explore how
additional research could be conducted to support the views of the conceptual model.

To validate the problem space, the conceptual model was used to identify the need for
data collection. This paper was used to guide the exploration and data collection conducted,
seeking to understand why people seek assistance and what the elements that cause individuals
to struggle with the use of the digital services provided by the ATO. The data collection guided
by the conceptual model, was used to explore how digital adoption could be affected by
assistance seeking behaviours, especially when individuals do not identify the assistance
received as answering their questions or concerns. The purpose of the conceptual paper was to
guide additional research to explore how high digital adoption and low assistance seeking
requirements could be reflective of more effective digital transformation. Paper 2 “Digital
Interactions Strategy: A Public Sector Case”, explores the observational data collection and

analysis and how it relates to the conceptual model.
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Paper 2 — Digital Interactions Strategy: A Public Sector Case

Papavasiliou S, Reaiche C and Ricci P, 2019. ‘Digital Interactions Strategy: A Public Sector
Case’, The Thirteenth International Conference on Digital Society and eGovernment, pp.
19-23. ISBN: 978-1-61208-685-9

This paper was presented at the 13" International Conference on Digital Society and
eGovernment. The researcher was then invited to extend the presentation paper so that it could
be included as a journal article in the conference issue of the International Journal on Advances

in Information Technology.
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Purpose of Paper 2 — Digital Interactions Strategy: A Public Sector Case

Paper 2 outlines the results of the observational study (pilot) which led to the extended
study. This extended study sought a larger sample size with which to conduct a thematic
analysis, to understand in greater detail the digital adoption behaviours of users of digital
services in the ATO and the assistance-seeking behaviours of the individuals using the services.
The purpose of paper 3 was to extend the generalisability and validity of the conceptual model.

The themes that resulted from the data collection of the pilot and extended study
demonstrate that the conceptual model outlines a number of the constituent systems that were

relevant for the adoption of digital services in eGovernment.

The overarching purpose was to explore the adoption and assistance-seeking behaviours
of the individuals on a larger scale. As shown in paper 2, a key barrier to digital adoption is the
ineffective digitalisation of information (on how to conduct tax lodgements) and information
about how to access the services. The researcher sought to identify if this was a common
problem within the extended study. Paper 2 provides a starting point for the data collection
process undertaken in paper 3, to identify in greater detail how high rates of digital adoption
(specifically long-term or multiple use) could link back to effective digital transformation

processes.
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Paper 3 — Digital Adoption Strategy: A Public Sector Ecosystem

Papavasiliou S and Reaiche C, 2019. ‘' Digital Adoption Strategy: A Public Sector Ecosystem’,
International Journal on Advancesin Internet Technology, vol. 12(3), pp. 96-108.

This paper was invited for publication from the 13" International Conference on Digital
Society and eGovernment 2019.
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Purpose of Paper 3 — Digital Adoption Strategy: A Public Sector Ecosystem

Paper 3 reports the qualitative and thematic results of the extended study data collection,
exploring the various reasons why individuals sought assistance. Paper 3 was used to validate
the results of the observational study, to demonstrate the relationships between digital adoption,
high and long-term use of digital services, inclusivity of digital services based on positive
feedback and how that relates to effective digital transformation. An extension of this study
was needed to explore the role of communicating the various digital service options and the
provision of proactive support and guidance to switch otherwise non digital service users to

digital.

Further data analysis outlines a number of themes in the extended study. Additional themes
and systems arose outside the systems identified within the conceptual model; therefore,
additional data analysis was conducted to better understand the system as a whole, specifically
how various systems or behaviours impact digital adoption. Paper 4 was used to understand if
behaviour can be changed with greater and targeted information provision. This research
provided the basis for understanding how and why the governance of various systems
interacting with the system is important. Specifically, how are the interactions between the

constituent systems altered by informing the individuals of available services.
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Purpose of Paper 4 — Digital Adoption the Need for Truly Inclusive eGovernment

Services

Paper 4 identifies the need for a systemic approach to digital adoption research and how it
links to digital transformation within the public sector. The research has been used to provide
advice and guidance to the ATO, on the various digital adoption behaviours, providing
information on how individuals seek assistance and how it is received by users (e.g., does it
result in their use of the digital service or not). Paper 4 demonstrates the links between issues
associated with eGovernment services, associated with the effective digital transformation
process and how assistance is provided. This links to whether or not there is a manner to predict
an individual’s response to communicating the availability of services and support.
Specifically, the researcher used predictive analytics to test if there were specific characteristics
of individuals more likely to shift, while also identifying if there was any purpose in continuing

the predictive analysis.
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Paper 5 — eGovernment Digital Adoption: Can the Adoptive Behaviour of Individuals be

Predicted?

Papavasiliou S and Reaiche C, 2020. ‘eGovernment Digital Adoption: Can the Adoptive
Behaviour of Individuals be Predicted? , Proceedings of the 18" International Conference
of e-Society’, pp. 11-18. ISBN: 978-989-8704-14-6

This paper won an “Outstanding Paper Award” at the International Conference of e-
Society. The researcher was invited to extend the paper in the IADIS International Journal on
WWW/Internet so that it could be included as a special issue journal article (article not
completed).
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Purpose of Paper 5 — eGovernment Digital Adoption: Can the Adoptive Behaviour of

Individuals be Predicted?

Each paper contributes to the culmination of the research outlined in paper 6, with the data
collection and analysis focusing on the various components of the systems impacting digital
adoption or assistance-seeking behaviour. This research highlights what elements are not
currently working in the digital transformation space within the ATO case study, and how that
relates to the measurable components of digital adoption and assistance. An understanding of
the various themes outlined within the data collection and analysis process has indicated which

systems were involved.

The results of papers 1 to 5 highlighted the limitations of the proposed conceptual model.
The data collection showed that the four systems were not sufficient to analyse the problem, as
they were all too broad or too narrow. The four systems identified too many components,
creating difficulties for the evaluation of the interactions between systems, the views and goals
of the systems, and how they impact the digital transformation system of systems. In contrast,
the systems were too narrow in that they were not inclusive of all constituent systems which
could impact that digital transformation process. Therefore, the data collection and analysis
suggested that additional constituent systems needed to be considered and understood in order

to effectively govern digital transformation processes.

Table 22 outlines the links between the themes documented within the data analysis in
previous stages of the research, demonstrating the links between the research and the
framework. Table 23 outlines the counts of the thematic analysis as they relate to the
identification of the constituent systems impacting digital transformation. The results
demonstrate the prevalence of the themes within the data analysis of both the pilot and extended
study, with 10,625 responses indicating specific issues with digital services. Themes were
allocated (based on the literature review outlining various constituent systems) to their relevant
constituent system, with 6 key systems emerging from the results. This was used to develop
the framework for effective digital transformation.

As for the guidelines for application, the questions were derived from the five Ws and H
of systems approaches and the basis of EA. The questions were linked back to a number of the
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themes, the types of assistance sought by the individuals using digital services, the previous
literature and research by the Australian Taxation Office.

Table 22. Constituent Systems Outlined in Framework Linked to High Level Previous Data
Analysis

Constituent system | Themeswithin theresearch

Cognitive Literacy and numeracy skills (self-reported), skills associated with
understanding taxation obligations, and willingness to use digital services
or government services generaly.

Social Socia norms, role of community support.

Digital Access to technology, internet access, digital skills.

Infrastructure Black spots, digital divide (literature indicating that the whole of Australia
is not completely covered when it comes to access to infrastructure).

Business Also taxpayers, key part of the economy (e.g., sales of goods and services).

Policy Role of government, policiesimpact on how services are provided, how

datais used and shared within and across government.

Table 23. Constituent Systems Outlined in Framework Linked to Previous Thematic

Analysis
Constituent Themes Counts Comment
systems
Cognitive Literacy skills. 269 3,414 respondents of both the

pilot and extended study indicated
that they were impacted by an
element of the cognitive system.

Understanding of taxation. | 1,259

Willingness to adopt 319
services.

Preference to use non 174
digital.

Language barrier. 1,393
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Social

Australians have largely
embraced digital services,

1,185 (59% of
people

As per Dan (2017), 2,009 people
surveyed for a digital innovation

and would prefer more surveyed) in government report.
online servicesin the
future.
Digital government 1,506 (75% of
services are viewed as people
convenient, cost-effective | surveyed)
and the “way of the
future’, athough concerns
remain over privacy and
security of information.
It iseveryone's 1,380 (64%of | As per ATO  Corporate
responsibility to contribute | people Perceptions  Survey  (Colmar
to tax and superannuation. | surveyed) Brunton 2017; Colmar Brunton
2019), with 2,157 people
surveyed.
Tax system unfairly 1,208 (56% of
advantages big business people
and wealthy people. surveyed)
Digital Not using digitd isthe 156 3,062 respondents of both the
only option. pilot and extended study
indicated that they were impacted
Discomfort using 190 by an element of the digita
technology. system.
Lack of computer skills. 2,479
Security concerns. 237
Infrastructure | Lack of internet access. 420 2,450 respondents of both the
pilot and extended study
No computer at home. 2,030 indicated that they were impacted
by an element of the
Infrastructure system.
Business Questions on how to 939 1,699 respondents of both the
manage business. pilot and extended study
indicated that they were impacted
Registering to gart a 760 by an element of the business

business.

system.
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Policy Role of government. As this research focuses on
eGovernment services, the
Changein policy. underlying role of government
and changein policy needsto be
understood when undergoing
digital transformation. Although
this system was not present
within the thematic analysis, the
relevance of policy and
government is very high for
digita transformation to
eGovernment services.

The creation of the governance framework and guidelines for application are outlined
within Paper 6. This includes the literature used to inform the development of the questions
used to guide the application of the governance framework.
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Paper 6 — A System of Systems Management Framework for Digital Transformation in

eGovernment

Papavasiliou S, Gorod, A and Reaiche C, 2020. ‘A System of Systems Management
Framework for Digital Transformation in eGovernment’, in IEEE 15" International
Conference on System of Systems Engineering (SoSE), Budapest, Hungary, 2020, pp. 457-
462, DOI: 10.1109/SoSE50414.2020.9130558.
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Chapter 3. Methodology

3.1 Introduction

This methodology chapter will outline the research process and the corresponding methods
applied to each stage. The research design employed an exploratory, interpretative approach,
underpinned by a triangulated systems approach which aimed to provide a holistic response to
the problem space. Figure 21 outlines the research design for this research. The research
focused on utilising a case study of a single government agency (ATO). The research design
section also outlines the use of a case study and the application of triangulation.. The following
section outlines the survey instrument design for the pilot study and extended study, as well as
the focus groups for the validation of the emergent governance framework. The next stage of
the method chapter outlines the qualitative data analysis tools, specifically the
multidimensional stakeholder analysis and the application of the Gioia approach and thematic
analysis. The quantitative data analysis tools are outlined next, including the research design
applied to the extended study data, including the application on the quasi-randomised control
trials, logistic and linear regression and K-means analysis. The final section of this chapter
outlines the development of a governance framework for effective governance of digital

transformation in eGovernment as well as the guidelines for its application.
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Interpretative and Inductive research design

Conceptualisation - Identification of Problem Space

Qualitative

Focus Group, Existing Data

Multidimensional Stakeholder Analysis
Select population for review

Conceptual Model

Pilot study (Exploratory phase 2)

Mixed Methods

Qualitative Quantitative

Participant observation Existing Data

Thematic Analysis Descriptive Statistics

Extended study

Mixed Methods

Qualitative Quantitative

Participant observation, Survey Existing Data, Survey, Randomised Control Trial

Thematic Analysis Descriptive Statistics

Framework and Approach

Including Validation and Verification

Figure 21. Research Design

3.2 Research Design

The literature review presented in Chapter 2 has formed the basis for the application of a
combined methodological approach — both qualitative and quantitative. In addition, a
triangulated systems approach was developed, which combined three different systems

approaches (i.e., SSM, system of systems methods and EA) with the aim of increasing the
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validity of the findings. Through the application of the multidimensional stakeholder analysis
(explained in Chapter 3 Methodology, and Paper 1: Conceptual Paper) the research has
identified the most relevant stakeholders to the case.

The research has adopted a case study approach, used to present the problem within the
single organisational view, in order to identify the critical systems necessary for the
development of an effective governance framework proposed within this research. The
overarching aim was to build a model and/or a framework for a holistic stakeholder
understanding, to map user behaviours and interactions to understand the digital service

platforms, how they are used and the assistance-seeking behaviours.

Figure 22 outlines the links between the stages of research undertaken and how they relate
to the previous and future stages.

Figure 22. Steps of Research Design to Inform Development of Framework

185



3.2.1 Exploratory, Interpretive and Inductive approaches

This research applied an exploratory, interpretive and inductive approach to guide
understanding of the problem space as it is messy, characterised as being complex and
requiring significant judgment, and involving multiple stakeholders and conflicting goals. A
messy/wicked problem involves the absence of a correct or easy to identify solution
(Churchman, 1967, Wagner 1995).

The exploratory approach was adopted to assist with the conceptualisation of the problem
space. The approach guided the research priorities and definitions of the key components, and
improved overall research design by following the data. Exploratory research reveals the nature
of the problem under review, instead of providing conclusive evidence (Saunders, Lewis and
Thornhill 2012; Singh 2007). In order to conceptualise the problem, the three stages of
exploratory research outlined in Figure 23 were applied. The first step involved the
identification of the problem space, including completing a literature review and consulting
experts to understand previous research and literature gaps. This guided stage two, which was
to formulate a research question. The question is an open one, guided by the results of the data
collection. The third stage involved continuing the study through to more detailed data
collection and analysis, based on the findings of the initial stages of research.

Identify the problem: identifies the subject of the research and the problem is
addressed through multiple methods, both primary and secondary sources used

Creation of a research argument and/or research question

Further Research: Continuation of the study through qualitative and quantitative
methods as part of the pilot study

Figure 23. Exploratory Research Design Employed By This Research

In addition to the exploratory approach, the inductive research approach was applied. The
inductive approach explores detailed observations of the problem space, to assist with
developing abstract generalisations and ideas, and used to guide exploratory and interpretive

research (Neuman 2003). The application of the inductive approach provides additional rigour
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to the exploratory approach used to guide the research direction. This approach is bottom up,
based on understanding the different dynamics within the population under exploration,
including identifying emergence, robustness, resilience and focusing on individual behaviours
while understanding links to collective behaviours (similarly defined in systems approaches)
(Alexandiris 2006; Lodico, Spaulding and Voegtle 2010). Figure 24 outlines the inductive
reasoning approach utilised within this research —an approach similar to that of the exploratory
research approach outlined in Figure 23.

Select Topic

Build emprical generalisations and identify the preliminary relationships

Observations/Tests

|¢

Understand meaning through open-ended and process oriented questions

Identify Patterns

|¢

By conducting an exploratory data analysis

Theory Development

Generate theory or findings based on the data

Figure 24. Inductive Reasoning Approach

To carry out inductive research, the researcher must develop a set of observations. These
observations and this style of research links to both the exploratory and interpretive approaches.

The interpretative approach was then applied to support the exploratory and inductive
approaches and in order to better understand the research problem. The interpretative approach
focuses on the manner in which individuals make sense of their reality and how they attach
meaning to it (Putnam and Banghart 2017; Elbardan, Othman and Kohleif 2017). Through the
application of the interpretative approach, multiple subjective interpretations and behaviours
of multiple individuals and systems can be reconciled, made possible through interpretation of
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the reality utilising a sense-making process. The interpretative approach is based on four
components (Andrade 2009; Klein and Myers 1999):

(1) Use a theoretical sampling strategy, where the study positions, respondents or cases
selected are based on theoretical considerations. This includes considering whether
they fit within the phenomenon being studied and whether they possess certain
characteristics that make them uniquely suited for the study.

(2) The role of researcher is critical. Part of the consideration is the specific role and
involvement that the researcher will play within the research process, which must be
made clear during the data analysis. The researcher should remain neutral and unbiased
throughout the data collection and analysis.

(3) Interpretive analysis is holistic and contextual, focused on language, signs, readings
and meanings from the participants’ perspectives within the problem space under
review. This approach recommends the use of systemic and transparent approaches for
data collection and analysis rather than statistical benchmarks for construct validity or
significant testing.

(4) Data collection and analysis can proceed simultaneously or in stages. Researchers can
correct potential flaws within the data collection protocol or adjust it to capture the
phenomenon of interest. This includes potentially changing the original research
question, and identifying whether the results of the data collection is likely to answer

the question appropriately.

These steps have been applied to this research and relate to the ATO case study, as the
starting point required understanding the various characteristics of the problem space,
including how they relate to the direction of the research and data collection. Understanding
the role of the researcher was important, this was considered by ensure additional verification
was undertaken to validate the data collection and analysis process, including having other
individuals conduct the collection and having the analysis validated externally. A triangulated,
qualitative and quantitative data collection approach provided a holistic and contextual
analysis. As the research was exploratory, the question and problem space adapted over the
course of the research allowed a more holistic understanding of the larger area of interest —
effective digital transformation.
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3.2.2. Case Study

Throughout this research a case study was used to provide a consistent frame of reference
for the research design and questions. To assist with creating a framework that relates to the
public sector generally, a case study was employed to understand the relationship between the
environments affecting the different cases. The case study allowed a detailed investigation
which aimed to provide an analysis of the environment and processes in the area being studied
(Johnston, Leach and Liu 1999). Through the application of a case study approach, insights
and information within an organisation’s behaviours can be identified and understood. This
approach offers significant detail and analysis opportunities for behaviour and processes that
influence context and processes and vice versa (Hartley 2004). The use of a case study
approach provides a holistic single unit of analysis, building a meaningful analysis of a singular
event or organisation (Ball 1996). Miles and Huberman (1994, 25) state that a case study is
best applied to explore an event that occurs within a bounded context. Similarly, Yin (2003, pp
.13) encourages the use of case studies to explore specific real-life research questions, to
understand the environment, which is especially relevant when a research question has clear

boundaries between an event and the environment.

The case study for this research is the ATO, as described in Chapter 1 Introduction, and
Paper 1. This research was approved by the ATO as part of an academic partnership agreement.
To obtain approval to conduct research and complete a case study, advice and guidance was
obtained from the ATO research department. An ATO sponsor was sought and an ATO
supervisor was brought on board. The data collection was conducted within both the ATO and
University of Adelaide’s data management requirements, the University’s Human Research
Ethics guidelines, and the security vetting requirements for the use of personal data within the
ATO. As an employee of the ATO, the researcher was provided with conditional access to data,
provided that results were shared internally with the ATO to ensure they obtained the benefits.
The data is owned by the ATO and kept under the ATO Privacy Policy (Refer to:

https://www.ato.gov.au/about-ato/commitments-and-reporting/in-detail/privacy-and-

information-gathering/privacy-policy/). Data reporting throughout the case study was only

shared in an anonymised format, at an aggregated level. No data was removed from the ATO
systems, and all storage, collection and analysis was conducted on ATO servers to ensure
anonymity of data.
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3.2.3 Triangulation

This research was supported by the use of triangulation. The triangulation approach refers
to the combined use of numerous research methods to study a single phenomenon (Bogdan and
Biklen 2006). By applying multiple different observers (data collectors), theories, methods and
data, the triangulation method assists in overcoming numerous weaknesses and intrinsic biases
that can occur from singular methods (Bogdan and Biklen 2006). Triangulation is used in
mixed methods approaches as it is appropriate for qualitative analysis and increases research
credibility; it also provides additional criteria for reliability and validity (Rothbauer 2008).
According to Cohen and Manion (2000), triangulation uses multiple research perspectives to
assist in mapping out and explaining in more detail the richness and the complexities associated
with human behaviour. Similarly, Altrichter, Feldman, Posch and Somekh (2008) state that the
purpose of triangulation is to provide a more balanced and detailed picture of the situation
under review. Therefore, triangulation can be seen as a method for cross-checking data from
numerous sources, and identifying regularities in the data and research materials (O’Donoghue
and Punch 2003). The triangulated approach was considered appropriate for this research, as
the use of multiple complimentary approaches assists in providing validation and verification

for the data collection and analysis processes.

There are four basic forms of triangulation according to Denzin (2006), all of which were

used as a guide through much of this research:

(1) Data triangulation: obtaining data from different timeframes, spaces and participants.

(2) Theory triangulation: using numerous theoretical frameworks to guide the
interpretation of the problem space.

(3) Methodological triangulation: using numerous methods to collect data (including
surveys, observation, focus groups and existing data).

(4) Investigator triangulation: using more than one researcher to collect and analyse the
data.

Triangulated Systems Approach

The extensive literature review in Chapter 2 outlines the various systems approaches,

including their strengths and weaknesses. Within this research, the decision was made to
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triangulate three systems approaches in order to increase validity of the research, overcome
potential weaknesses in the use of a single approach and use complimentary approaches to

support the research.

1. Soft Systems

Methods

3. Enterprise 2. System of

Architecture Systems Methods

Figure 25. Triangulated Systems Approach

To fill an identified research gap and provide an effective governance framework for
effective digital transformation, the triangulated systems approach was applied to assist in
overcoming the complexities of the problem. Through the SSM, the unstructured problem
space was understood in such a way as to provide structure through the use of rich pictures and
root definitions. System of systems was used with the intention of integrating the constituent
systems together to recognise the system of systems; specifically, it was used to provide a view
of the different levels of obstruction and the ability to switch between them. Finally, EA was
applied to understand each constituent system while also understanding the system of systems
as a whole. The triangulated systems approach provides a more holistic picture of the problem
space as well as how to best approach each of the complexities forming the system as a whole.
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3.3 Survey Instrument

3.3.1 Pilot

A pilot study is defined as an exploratory small study for testing the research practices,
data collection instruments, sample recruitment, strategies and research techniques (Waite
2002). The purpose of using a pilot study is to identify potential problems and deficiencies in
the research instruments and protocols prior to full study implementation (Lancaster, Dodd and
Williamson 2004; Kraemer, Mintz, Noda, Tinklenberg and Yesavage 2006). Conducting a pilot
study prior to the main study increases the likelihood of success of the main study. The pilot
study needs to be well designed with clear objectives, analysis plans and success criteria. The
pilot study is a small-scale test of the methods and procedures of research to be used on a larger
scale (Last 2001). A pilot study was considered appropriate in this research to test the feasibility
of the research questions, methods and analysis to assist in understanding the possible effects

and associations that were worth exploring further in the larger study (Everitt 2006).

The pilot study for this research was used to understand the most appropriate data
collection method to address the research problem. The data collection for the pilot occurred
in 14 days over a three-week period, at the Adelaide (South Australia) MyGov shopfront in
July 2017. The MyGov shopfront is a bricks and mortar office that provides members of the
general public with a place to come in and ask public sector employees for assistance with
using different federal government digital services (including Taxation, Medicare and
Centrelink). Two employees were responsible for the collection of data and documentation of
methods employed. The pilot study focused on questions and assistance-seeking sought for
taxation matters (using the MyTax digital service offered by the ATO). During this time more
than 284 cases were collected; however, due to the scope of this research, deceased estates,
hardship enquiries and non-digital service queries were removed. Therefore, a total of 248
validated cases were usable in this research. For qualitative research this is a large sample size.
The size and content of this data provides rigor to guide further field research and it also
promotes the direction of the quantitative research component for this research.
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The data collection for the pilot study was observational, without a specific research
question. The purpose was to explore the assistance-seeking requirements of individuals with

eGovernment services. The primary questions used to prompt the data collection were:

(1) Why people sought assistance.
(2) Their demographics (age and gender).
(3) If relevant, their emotional response.

Data was collected through a Microsoft Excel spreadsheet and documented after each
interaction with clients. To ensure the privacy of the clients, the information stored within this
spreadsheet contained no identifying information (no names or personal identification
numbers, for example, their unique tax file number). The initial data collection was based on
understanding assistance-seeking behaviours and requirements, and why people were not able
to complete their mandatory interactions without assistance. The ATO has a number of
available assistance options for individuals, including telephone, online, tax help and tax
agents; however, the pilot focused mainly on in-person assistance. The specific focus of the

pilot study was used to understand why people sought assistance in mandatory environments.

3.3.2 Extended Study

An extended study was conducted with a larger group of individuals Australia-wide, using
a more focused data collection approach. With permission from the ATO, specifically the
Service Delivery and the Human Resources Areas, 11 staff members were recruited
nationwide. These staff members collected data in survey form after every call taken in their
call centre rotation (as part of their graduate program), over a four week period in July 2018.
As part of this process the staff were asked to not deviate from the script provided by the ATO
and to provide as much detail as possible. The data was collected and entered at the end of each
call into a Microsoft Access form and the data stored within Microsoft Excel spreadsheets,
collated at the end of each day and saved to a protected drive. At the end of the four-week
period 4,744 calls were taken, with 3,990 valid identifiers. Client identifiers were taken to
obtain post-call data — after three months the researcher checked to see if they had either
contacted the ATO again to seek additional assistance or resolved the issue successfully. All
data was stored and analysed within the ATO buildings and on their networks, to maintain the

highest possible data security.
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A survey was developed to undertake a low impact examination of a representative sample
of call centre taxpayers during July 2018 to identifying patterns and trends within the self-
preparing individual taxpaying population. The survey was based on the experience and
observed results from the pilot study; the pilot identified a number of patterns (outlined in
Paper 2), particularly with regard to the broad range of taxpayers requiring assistance for
different parts of the tax return process. Figure 26 provides a blank copy of the survey
instrument filled in by call centre staff. An additional question was added later, which asked
call centre staff to record the emotional response of the client; however, this was limited to
only callers who stated an emotion (e.g., happy, unhappy, angry) at either the beginning or end
of the call, or both if relevant. To ensure the call centre staff understood the purpose, their role
and the importance of collecting the data properly, the researcher ran a training session. The
managers of the staff were aware of the importance of allowing time to complete the survey
instrument and the output was checked by an ATO data analyst (independent to the researcher)
at the end of each day to ensure consistency across data collection.

Client No: Age: Why did they call: .
uis d Personal Details (1 Lax p;)Sltl()tpl::l fund? O
18-240 How do I lodge? O owong Ut retund:
L How do | pay debt? (J
25-2901 Linking code? [ R d Keeping? [
30-340 Access lodgement page [J Tl?&or lleeyg_mg.g
Gender: 35-390J What is income? O appiication
. What's my TFN? (O
40-4401 Deductions? [ A
MO FO . ABN application? O
45-490 Prefill? O GST? [
50-54] Medicare levy? (I Oth.r O
ESL 55-59[] Offsets O €
YO NO 60-640] Previous years returns [J
65+ [ .
Years:
Comments:

Paper forms O
Why did they want paper?

Figure 26. Survey Used by Call Centre Staff

During the data collection, the call centre staff also collected the client identifier of the

caller. This was linked to the call details and client file, to obtain the demographic information
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and post-call outcomes. Once the demographic data was linked, all Tax File Numbers (TFN)

were removed from the survey response data. Demographic information collected included:

- Gender

- Age

- First year registered with the ATO

- Occupation based on ANZSIC code

- Salary and wages income range

- Location at the State and post code level
- If and how they lodged their tax return.
- Current and previous returns (2 years)

- Income range and type

This data was obtained from a data analyst outside of the research process, who developed
unique 1D numbers for each caller, removed all identifiers and provided an anonymised dataset.
The data analyst linked the results from the survey instrument to the clients’ details to provide
a full picture. The researcher was not involved in the data collection or the de-identification

process to ensure complete anonymity of callers and to minimise potential bias.

Additionally, data was obtained from all call centre operatives during this period; however,
they were not subject to using the survey instrument. Therefore the data collected fit within a
slightly different format, whereby the reason for the call and assistance-seeking was already
categorised into themes, and the details of the call were outlined in notes which, through the
use of text mining, yielded similar results and data as the survey instruments. This produced a
total of 246,228 participants (or 242,238 additional participants). This process served to
validate the consistency of the emergent themes characterising each individual’s views and

concerns.
3.3.3. Focus Group

The verification and validation of the governance framework proposed within this research
was conducted in two parts, firstly through obtaining peer-reviewed feedback from the system
of systems engineering conference, which triggered additional data collection. The feedback
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from the peer review demonstrated positive responses in both aspects of the developed
governance framework: the design and its application.

To conduct additional validation and verification, 4 focus groups were conducted, with a
total of 42 active participants. The first focus group had 11 participants, the second had 12
participants, the third had 10 participants, and the fourth had 9. The 42 participants were
individuals who had been part of a digital transformation process in the last 12 months and
were in a position to explain the process they underwent. For validation purposes the focus
groups were conducted two weeks apart. To fit within the Human Research Ethics
requirements, all participants were employees of the Australian Public Sector, with the majority
employed or contracted by the ATO. The validation and verification process focused on
ensuring the value, validity and completeness of the governance framework and its guidelines
for application. The focus groups were run online through Webex. Two forms of
documentation were sought. Firstly, discussions with participants were recorded by an
independent third party, secondly, participants completed a survey during the focus group, to
ensure everyone was able to respond to the questions and provide feedback, both positive and

negative.

The focus group started with the researcher explaining the purpose of the research in
general, without mentioning a potential governance framework . After the opening questions,
the governance framework and guidelines for application were outlined. The questions asked
of participants are outlined in Table 24.

Whilst conducting the focus groups and concluding the research, the ATO was impacted
by Covid-19. This shifted the focus of the organisation which had to move towards a help and
support model, a process which included moving staff to areas of demand and which made it
difficult to conduct further focus groups or administer surveys to obtain additional feedback.
However, as focus groups are validated by a sample size of approximately 13 participants under
the qualitative research approach umbrella, the total of 42 participants who contributed to this
research is considered sufficient to evaluate the governance framework and its guidelines for

application.
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Table 24. Focus Group Questions for Validation and Verification of Governance

Framework and Guidelines for Application

Opening questions

Experience with digital transformation?
What industry do you work in?
In your organisation, is there a step-by-step decision-making guide
that you utilise in your digital transformation endeavours?
Is it a formalised approach?
0 Is it based on intuition?
What are the limitations of your current approach?
Do you need an approach to support your digital transformation
process?
o Why/ why not?
In your opinion, will a standardised approach help you and your
organisation be more effective in managing digital transformation?

Framework and

Approach questions

How strongly do you agree that this framework and approach is
complete?

What would you add?

Avre there any stakeholders not taken into consideration?

What questions would you add to the approach?

Is the framework set out clearly?

Do the questions within the approach cover the entire set of questions
that are needed to completely understand each and every constituent
system?

In your opinion, are the constituent systems outlined within the
framework consistent with elements that should be considered when
undergoing digital transformation?

Closing questions

In your opinion, can you see that the approach and framework
suggested within this research will be useful? Please explain your
response.

This final question is open, please include any additional comments
or thoughts you may have on the digital transformation process and
digital transformation generally.

The results of the focus group were analysed through a thematic analysis for the qualitative

results component of the session, and the quantitative data was analysed through summary

statistics (i.e., yes and no questions). The thematic analysis was conducted using the methods

outlined above. Appendix 4 outlines the questions asked in the focus groups. The results of the

validation are reported in Chapter 4.
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3.4 Qualitative Analysis

3.4.1 Conceptualisation — Identification of the Problem Space

As a result of an extensive literature review, numerous key elements of the environment
surrounding the users and designers of mandatory digital services were identified in Chapter 2.
These elements related to the use of these services and factors specific to the individuals and
environment. This literature review included identifying and understanding research on
different system research, including digital (Wu and Chang 2007), business (Peltoniemi and
Vuori 2004; Heikkila and Kuivaniemi 2012), technology (Wareham, Fox and Giner 2014), and
innovation systems (Nambisan and Baron 2012; Autio and Thomas 2014). The different
systems were analysed and broken into their constituent parts to understand the various systems
within the system, and then to understand their broader structure. This process included
identifying numerous internal and external components, within and outside the control of
different organisations; the analysis was then related and applied back to the public sector
environment case study: the ATO.

Additionally, a focus group was conducted with six Australian Public Sector Staff (ATO)
in leadership roles. In this session the participants where shown a copy of the figure and asked
to outline whether or not they believed all of the factors within the system were relevant, and
to identify if there were any key points missing. The focus group ran for sixty minutes and the
participants were not compensated for their time. Information was recorded in writing only
(i.e., no visual or audio recording), at the request of some of the participants. Two separate
scribes documented key words and phrases and only two questions were posed to the group:
question 1 was used to determine whether or not factors outlined within the system were
relevant, and question 2 sought to identify if there were any specific points missing. The
transcripts were analysed through a simple thematic analysis, coding for key words and phrases
used consistently. These codes were then aggregated into themes which were used to guide the
ongoing creation of the conceptual model.

The triangulated systems approach was applied to understand the themes emerging from
the focus groups and their relationship to the literature review. Systems approach was deemed

appropriate as it is often used to improve the quality of the perceptions and functions of the
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whole system, the parts and the interactions between and within the various levels (Von
Bertalanffy 1959). This approach involved the application of the SSM to understand the
different components and interactions, as earlier described in the chapter. Specifically, how
they could be mapped in a rich picture diagram, while highlighting the various links between
the different elements and systems. A rich picture diagram is used to draw a situation which
highlights the key elements and relationships that need to be considered in the various
interventions or to inform the direction of the research (Avison, Golder and Shah 1992; Berg
and Pooley 2013; Checkland 2000; Lewis 1992). The rich picture is used to understand and
learn about poorly defined problems; in this research it was used to record the different
elements of the given situation (Avison et al 1992).

Figure 27. Rich Picture of the Systems Impacting the Use of Mandatory Digital Services

Figure 27 outlines the factors which impact the adoption of mandatory digital services. The
creation of the rich picture was used to guide understanding of the problem space. This was
useful in building the conceptual model to identify the systems considered critical for digital
service designers and policymakers, and can be used to ensure the creation of inclusive and
effective digital services. This also guided the steps required to build a multidimensional
stakeholder analysis technique.
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The use of solid lines within the rich picture were used to demonstrate a strong association
to the existing literature and responses from focus groups, indicating clear and direct reporting
or association between the systems/themes. Whereas the dashed lines were used to indicate
relationships between systems/themes that were briefly touched on but which were more fluid
or unclear. The dashed lines indicated an uncertain relationship. All of the lines (dashed and
solid) have a two-way arrow to demonstrate how the systems/themes interact with one another.
These relationships are not unidirectional, the arrows only capture at a high level the
connections between the systems. Through the conceptualisation phase the problem space
became clear, specifically that without a governance framework outlining the constituent
systems impacting digital transformations, it is difficult for those transformations to be
effective.

3.4.2 Multidimensional Stakeholder Analysis

The multidimensional stakeholder analysis technique was developed to assist in
understanding the multiple stakeholders who could be affected or impacted by the
implementation of public sector digital services from different angles. The multidimensional
stakeholder analysis was developed as a result of the extensive literature review on stakeholder
theory and analysis. The purpose of a multidimensional analysis is to outline the complexities
within and across stakeholder groups, which can be achieved by applying numerous
stakeholder analysis techniques in parallel to compare the specific stakeholder characteristics.
This provides the researcher with a multidimensional lens through which they can view their
stakeholders more holistically. This is particularly useful in a complex operating environment

such as the ATO. The proposed multidimensional stakeholder analysis was shown in Paper 1.

Table 25 outlines the key questions that stakeholder identification and analysis should
answer to provide a clear understanding of the different stakeholders, their role and impact on
both the organisation and the project. The results are outlined in Figure 28.
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Table 25. Multidimensional Stakeholder Analysis Questions

Questions

What is their role/s in the system?

Do they have multiple roles?

*if yes conduct the analysis based on both roles

Y/N

Power/Influence Model

High/Medium/Low

Do they have power?
Do they have interest?

RACI model

Yes/No

Are they Responsible?
Are they Accountable?
Should they be consulted?
Should they be informed?

Stakeholder Salience Model

Yes/No

Are they discretionary stakeholders?

Are they dormant stakeholders?

Are they demanding stakeholders?

Are they dominant stakeholders?

Are they dangerous stakeholders?

Are they dependent stakeholders?

Are they definitive stakeholders?
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Manage Closely
- High Interest, High Power, Responsible or Accountable, Definitive or Dangerous

\

Consult
‘ - Moderately High Interest and Power, Responsible, Dependent or Dominant

|

Keep Satisfied
-Mid Range High Interest and Power, Consulted or Responsible, Dormant

[

Inform
‘ - Low Interest or Power and Moderate Interest or Power, Informed or Consulted, Demanding

/

Monitor
- Low Power and Low Interst, Informed and Discretionary

N\

Figure 28. Multidimensional Stakeholder Analysis Outcomes

The multidimensional stakeholder analysis formed a supportive role in this research, used
to guide the identification of the various systems impacting the digital transformation system
of systems. Specifically relating to the creation of the framework, the multidimensional
stakeholder analysis assisted in the identification of the views, roles, goals, concepts, concerns
and other factors important to the systems under review and was able to support the
understanding of how they relate to the broader digital transformation process (also referred to
as system of systems). Furthermore, the structure of the questions posed in the
multidimensional stakeholder analysis assisted in identifying the critical systems that are seen
to be required in order to develop an effective governance framework for digital transformation
in eGovernment.

3.4.3. Gioia Analysis

Gioia’s method for qualitative rigour enables finding structure in unstructured qualitative
forms, as it provides an organised approach. Firstly, the Gioia method requires the researcher
to step back, categorise the accounts into three different phases (First, Second and Third order).
The first order, “Concepts” are the “voice of the user” (also known as “voice of the customer”)
(Gioia, Corley and Hamilton 2012; Gioia and Chittipeddi 1991; Gioia 1999). The second order,
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“concerns and statements”, takes specific sentences from “participants” and then groups them
together to discover the themes and patterns in events and accounts (Gioia, Corley and
Hamilton 2012; Gioia and Chittipeddi 1991). These second order “Themes”, that are more
generalised underlying explanatory dimensions, test consistency and patterns (Gioia et al 2012;
Gioia and Chittipeddi 1991). Finally, the third order, “aggregate dimensions”, reveals the more
generic theme encompassing all of the second and first order (Gioia 2012; Gioia and
Chittipeddi 1991). Significance was measured through counting occurrences of first, second
and third order elements to identify themes and patterns throughout the different accounts. The
patterns in the text were then linked by connections, highlighting key features and emergent
concepts or themes that require further analysis. The Gioia method in the pilot study was done
manually; however, in the main study, text mining and content analysis techniques were

applied.

Figure 29 shows the Gioia Analysis results for the pilot study, the results of which have
been reported in Paper 2. This paper demonstrates how use of a Gioia analysis was deemed the
most appropriate for this pilot study as it provided the avenue for a systemic approach and
exploratory analysis assisting the emergent concepts. The Gioia analysis ensured qualitative
rigour and transparency in the research process. This included understanding how the first order
concepts were used to derive the themes, through clear presentation and ensuring that the
process matches the research design.
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Figure 29. Gioia Analysis Results from the Pilot Study

The themes within this data were obtained through the inductive approach, which allowed
the data to determine the most relevant and common themes. This involved using both a
semantic approach, which included analysis of the explicit content within the data and
following the voice of the user, whilst also incorporating the latent approach, which involves
including the subtext and assumptions which are underlying in the data. The first step involved
identifying the key phrases (or voice of the user) used frequently across the different clients.
The second step involved identifying the themes, which are broader statements than the codes
or user voices, where patterns have emerged among the various statements. These themes were
then categorised into overarching statements which encapsulated numerous themes and
statements from users. The Gioia analysis was undertaken by two separate researchers who
conducted the analysis independent of one another. This process was undertaken to ensure that
similar results were obtained by two researchers, to provide both credibility and validity. The
results of the Gioia analysis was used to guide the development of the survey used in the
extended study to identify important constituent systems for digital transformation.

3.4.4 Thematic analysis

For the extended study, the Gioia analysis was conducted through thematic analysis or
topic modelling using software. Python statistical software was used to conduct the analysis
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and the Natural Language Toolkit (NLTK) package for natural language processing. This
toolkit assisted in the analysis and identification of the different themes or topics, which were
then grouped together to develop broader categories (Bird, Klein and Loper 2009). Thematic
analysis was used as an extension of the Gioia approach used previously, as a manner to
validate the process utilising statistical software. When conducting the Gioia method for
qualitative rigour (Gioia et al 2012; Gioia and Chittipeddi 1991), the researcher usually
categorises the accounts into three separate phases (first, second and third order); however, in

this research these steps were conducted out of order.

Using Latent Semantic Analysis (LSA), the third order or “aggregate dimensions”, generic
themes and topics were identified by word frequency. LSA is based on the use of a
distributional hypothesis, whereby words and expressions occurring within similar parts of text
have similar meanings (Landauer, Foltz and Laham 1998). The significance of each of these
themes were tested in the following stages of analysis, whereby occurrences were counted to
identify themes and patterns throughout the different accounts. The second order, which seeks
“concerns and statements”, was completed next. This process identified key sentences or
phrases through the use of Latent Dirichlet Allocation (LDA) to understand themes and
patterns within the accounts. LDA utilises mathematical probabilities to help define the
unknown words that represent a known topic, by mapping the known elements to the unknown
elements in a way that provides a probability of a word belonging to a particular topic (Blei,
Ng and Jordan 2010). These were used to develop themes which are generalised underlying
explanatory dimensions, and which also demonstrate consistencies and patterns within the data
(Gioia et al 2012; Gioia and Chittipeddi 1991). Finally, the first order “concepts”, or “voice of
the user” were identified, through Jaccards Text Similarity Metrics. Jaccard’s similarity metric
calculated the similarity between two sentences by determining the size of the intersection by
the size of the union of two sets, thus identifying the number of common words between
sentences and providing a numeric output (Ritter, Etzioni and Etzioni 2010). This identification
process was simplified by applying the information obtained in the LSA and LDA processes.
The patterns in the text were linked together by hand to identify connections, highlight key
features and the emergent concepts or themes not picked up by the analysis. The results of the
thematic analysis in the extended study were reported in Paper 4, and outlined here in Figure
30.
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Figure 30. Results of Thematic Analysis for Extended Study

The results of the thematic analysis, combined with the summary and descriptive statistics,
provided the baseline for creating a governance framework and guidelines for application for
managing effective digital transformation, specifically as it relates to ensuring digital adoption.
Through the text mining and Gioia techniques for thematic analysis, the data demonstrates
some key systems requiring consideration within the digital transformation space, especially
regarding its effective use. These techniques were used in the exploratory approach applied to
this research, to guide the identification of the important constituent systems affecting the

digital transformation and system as a whole.
3.5 Quantitative Analysis

The quantitative data analysis was conducted as part of the case study, in response to an
ATO request. A rigorous analysis was undertaken on the extended study dataset to address the
other quadrants of the conceptual model (outlined in Paper 1), and to address both the identified

research gaps and the research argument discussed previously. The primary focus of the
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extended study analysis was to understand within the case study what type of individual sought

assistance when lodging their annual income tax returns as outlined in Figure 31.

Caller

Why did they

seek assistance?

Who were
they?

What makes them
different or similar?

Outcome post

assistance seeking

Figure 31. Primary Research Questions

3.5.1 Descriptive Statistics

The first stage of the data analysis involved profiling who the call centre clients were in

the study. This involved exploring the data with R statistical software and Microsoft Excel to

build profiles of the different segments of the population and to determine which groups

individuals fit within, and the characteristics between them including:

(1) Who are current digital service users,

(2) Who are those who have shifted from non-digital service users to digital,

(3) Who are the non-digital service users.

Descriptive statistics was used to understand the different relationships between variables

within the population. Upon completion the call centre population profiling, an additional

analysis on the general taxpaying population was conducted to determine (using linear

regression) if there were generalised characteristics specific to each group. The gquantitative

approach was used to explore the demographic information and provide summary statistics to

better understand the different factors impacting the different age groups and genders. The

summary statistics were completed in Microsoft Excel, using percentages, means and medians

to provide a picture of the different age groups. Age groups were defined as per the ATO

standard age groups. The descriptive statistics were used to understand the population under

review and determine the potential generalisability of the results.

The results of the descriptive statistics were outlined in Paper 3.
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3.5.2 Quasi-Randomised Control Trial

In addition to the collection of the assistance-seeking data, a quasi-randomised control trial
(QRCT) was conducted. Within a QRCT, participants are allocated to different arms of the trial
(either treatment or control groups), through an allocation method that is not truly random. The
QRCT differs from a regular RCT, as the sample sizes are not predefined prior to conducting
the trial and the individuals who are involved in the trial are allocated randomly to the control
and treatment groups (Gribbons and Herman 1997). Due to random allocation in both groups,
this trial is deemed to be equivalent to an RCT, however due to the lack of control of sample
sizes it is being labelled as a QRCT (Gribbons and Herman 1997). For this trial, individuals
were allocated to the treatment group if their call was answered by the 11 staff fielding calls as
part of their call centre rotation, and all other callers were allocated to the control group. The
two groups were then followed up to see if there were differences or similarities between the
outcomes for the treatment and control groups. The results of the QRCT were tested to assess
the effectiveness of the intervention, specifically seeking to understand whether the treatment
was providing benefits or not to both the organisation and the clients. The QRCT was run in
an experimental environment; however, it was not as controlled as a pure RCT study normally

would be.

Figure 32 outlines the setup of the QRCT in this case. The results of the QRCT were

outlined in Paper 4.

The trial was conducted over the same four-week period in July 2018. The trial sought to
provide non-digital lodgers with information about the availability of digital services and
compare the behaviours to non-digital lodgers who were not informed of the digital services.
Within this trial, the treatment group were comprised of callers who sought paper tax return
forms and had lodged the three previous tax returns via paper. They were informed of the
digital lodgement offering, provided guidance and support to obtain and complete their
lodgement digitally, and offered additional support (through tax help volunteers if needed).
The control group was comprised of callers who met the same characteristics; however, the
call centre operatives were asked not to talk clients through the digital service offering. The
purpose of conducting the QRCT was initially in response to an ATO request to understand the

role of behavioural messaging in changing the behaviour of non-digital service users. However,
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the study provided some insights into the broader picture, including solidifying the researcher’s
understanding with regard to the role of assistance-seeking and how assistance is provided, the
importance of addressing the potential skills gap, and how important maintaining legacy

systems are to some users.

/ Treatment mmmss) |Outcome

Callers

) Randomly
seeking paper sent to
returns operative

\ Control — Outcome

Figure 32. Quasi-Randomised Control Trial Set-Up

The QRCT was used to understand various behavioural drivers in the ATO, and the results
were used to understand the role of assistance provision in changing behaviours and how that

impacts cognitive systems.
3.5.3. Logistic and Linear Regression

A linear regression determines whether there is a correlation between the independent and
dependent variables through a linear relationship. linear regression uses a continuous
dependent variable and independent variables which can be either continuous or discrete (Yan
2009). Applying the line of best fit demonstrates if there is a straight-line linear regression
relationship between the dependent variable and one or more independent variables. This is
used to demonstrated if a linear relationship exists between the independent and dependent

variables. The results of the regression were shown in Paper 5.

To run the linear regression, the Stats library in R was used. A graphic analysis was
conducted using the different graphs to visualise the potential relationships between variables

in the dataset. Firstly, a scatter plot (scatter.smooth function) helped visualise the linear
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relationships between the dependent and independent variables. Secondly, a boxplot (boxplot
function) was built to identify potential outliers which can affect the direction and slope of the
line of best fit. Thirdly, a density plot helped visualise the distribution of the independent
variable, with the ideal state being a bell-shaped curve or normal distribution. After building
the graphical analysis, the correlation was measured to identify the level of linear dependence
between the two variables under observation. A linear model was built, based on the results of
the correlation, with a score close to 0 indicating a weak relationship, close to 1 indicating a
positive strong relationship, and close to -1 a negative strong relationship. Using the Im
function, the linear model was developed. The p value was calculated to check for statistical

significance.

The results of the randomised control trial were assessed using binomial and multinomial
logistic regression to determine if the behaviours could be predicted based on specific
characteristics of the two groups. A logistic regression uses a dependent variable which is
represented in binary form (0 or 1, yes or no), indicating that the outcome can be either one or
the other (this is a binomial logistic regression) (Wiesberg 2005). A multinomial regression
has more than two discrete outcomes. Logistic regression is used to model and predict the
probabilities of different outcomes of the dependent variable based on independent variables
(Wiesberg 2005). The logistic regression was used to test the predictability of the QRCT
results, specifically the outcomes were 1 = shifted to digital services, 0 = did not shift. Whereas
a multinomial logistic regression was used to see if the reasons why an individual sought
assistance could be predicted based on their characteristics, the outcomes were 1 = digital, 2 =
publication and 3 = advice generally.

The first stage of conducting the logistic regression process was cleaning the data, which
required identifying and accounting for missing or corrupted data. To check for missing data
the SAPPLY function was used on every column in the data set. Using the Amelia library, a
missmap was developed to visualise the missing versus observed values. The columns with the
missing values were identified, and manual checking and addition of data was completed. The
second stage required changing the format of the data to factors (e.g., male or female, age
groups). The third stage involved splitting the data into a training set and testing set which was
75% and 25%. Using the glm function (for the binomial) and the ml function (for multinomial),
the model was built and tested through iterations. The model was assessed by the results of an
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Anova (using the anova function) and odds ratios (odds.ratio function). When an appropriate
model was denied, the model’s accuracy was tested using the test set and the predict function,
this output the level of accuracy.

The use of logistic and linear regressions formed part of the results requested from the
ATO to understand the results of the QRCT. As mentioned above, these had an impact on the
researcher’s understanding of the results more broadly.

3.5.4 K Means Clustering

K means clustering is an unsupervised learning algorithm which is used to cluster data
based on levels of similarity (Forgy 1965; Hartigan and Wong 1979). Unsupervised learning
is used when there is no outcome for prediction; instead, the task is to find patterns within the
data (Hammerly and Drake 2015). K means clustering requires identifying the number of
clusters that the data should be grouped into, with the algorithm randomly assigning each
individual observation to a cluster to find the centroid of a cluster, with iterations occurring to
reassign data to the cluster most suited and to calculate the new centroid of a cluster (Forgy
1965; Hartigan and Wong 1979). The K means clustering was used to understand the different
clusters of the non-digital service user population to identify if there were specific
characteristics of the population and into which groups they could be categorised. K means
was also used to identify the groups between the total assistance-seeking population to
understand if individuals seeking specific types of assistance could be grouped into clusters

(this was unsuccessful at yielding useable results).

The first stage of K means clustering was to use the ggplot2 library to build a scatterplot
of the different characteristics and identify similar groupings. The second stage involved
modelling, specifying the nstart value (20 was selected). This tells the algorithm to try 20
different random starting assignments and select the one with the lowest cluster variation (this
was done using the kmeans function). The model was also told to select three clusters (as the
exploratory analysis demonstrated three distinct groups). The third stage included plotting the
clusters into a scatterplot to visualise them and compare back to the first scatter plot. The use
and results of the K-means were requested by the ATO, to understand the non-digital service

users. A report was built specifically outlining the results (see Appendix 1).
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3.6 Governance Framework for Effective Digital Transformation and

Guidelines for Application — Development and Application

Through the data collection and analysis supported by the triangulated systems approach,
the governance framework and guidelines for application were developed. A shortened version
explaining the process was outlined in Paper 6. The starting point was the use of SSM to expand
the CATWOE analysis and root definition. After the results of the previous research stages
were known, the root definition changed to address the gap identified within the research,
specifically that there was no framework or guidelines to support digital transformation. The

new root definition is:

A decision-making framework build for policymakers, digital service designers and
engineers to increase the effectiveness of public sector digital transformation to guide
design, planning and building mandatory digital services that account for the different
multidimensional levels of integrated and autonomous constituents within the complex

system.

As a result, the CATWOE analysis was also updated in Table 26 to highlight how the
research aims had adapted over time to specifically look at the outcomes of the digital

transformation process, instead of the individual services provided.

Table 26. CATWOE Analysis

Customers Public Sector Service Users
The interest is in the provision of tailored services, as current services do not
take all of the systems influencing their use of services into consideration.

Public Sector Service Providers
The increased use of digital services is the objective, as well as providing more
effective digital services.

Actors Support persons, avenues for participation (digital vs non digital services).

Transformation | Digitalisation/digital services.
(purpose)

Worldview The shift from legacy to digital services in mandatory spaces needs to
incorporate all levels of obstruction influencing service users.

Taking into account the multiple layers of obstruction/various systems
affecting service users will benefit service designers, policymakers and
engineers.
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Owner

Australian public sector.

Environmental
constraints (3
E’s)

Government, legislation, regulation and parliament.

Efficacy Centralisation.

Efficiency Minimising customer time and cost.
How easy is it for the user to use and access?

Effectiveness | Training/degree of engagement or information sharing.
How much support do the users require to use the system?
Do the users understand the system?

Purpose (P)

Provide a framework for digital services designers in mandatory space that are
informed by understanding all levels of obstruction influencing users.
Increase digital service adoption by providing more effective services

How (Q) Provide a framework that outlines all of the levels of obstruction impacting
users in a clear manner.
Why (W) To ensure that all users are understood, what influences them is considered and

the most effective and efficient services are provided in the mandatory service
space.

Legislation (Digital Continuity Policy 2020). Requiring public sector to shift to
a digital platform and requiring public sector service users to use digital
systems (mandatory system).

3.6.1 Governance Framework for Effective Digital Transformation of eGovernment

In order to address the CATWOE and root definition, system of systems methods were

applied to provide tools for building structure into the constituent systems within the digital

transformation system of systems. Vertical integration and holarchy principles were adopted

to provide structure. In identifying the various consistent systems through an exploratory

approach, a framework emerged. This framework was further developed as a result of the pilot

and extended qualitative and quantitative results, exploring the various reasons individuals

used digital services assistance or support. This includes the results from the ongoing literature

review. The primary constituent systems are outlined in Figure 33. Digital Service Provision

Systems of Systems as Identified from Research Results
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The results of the thematic and Gioia analysis were used to identify the constituent systems
used within the governance framework. Further data analysis was conducted on top of the
original thematic analysis, by searching for keywords and counting occurrences which were
grouped together in the constituent systems literature and found common within the results.
Counts of the themes were outlined after Paper 5. The results of the thematic analysis identified
four key constituent systems (cognitive, business, infrastructure and digital). Two other
systems were identified separately. Firstly, the social system was identified based on ATO and
industry research. The social system was not directly reflected in the thematic analysis, social
norms and community perceptions emerged in the data however were not clearly stated.
Secondly, the policy system was deemed vital to include outside of the results of the analysis,
as policy and legislation forms the basis for the transformation of government services from

legacy to digital.

Figure 33. Digital Service Provision Systems of Systems as Identified from Research Results

Figure 33 outlines the most influential constituent systems impacting digital service

provision in the public sector. These were identified through a number of forums. Firstly, the
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role of the physical, digital and cognitive systems was outlined within the results of this
research, with the majority of individuals seeking assistance for one of the components within
the constituent systems. The implications of the social system are well documented within the
public sector, as outlined in the literature review, especially the impacts of culture and
community of individuals® behaviour or behavioural change. The primary driver of the digital
transformation process in public sector digital services (or shift to eGovernment) has been due
to policy and legislation changes, highlighting the importance of understanding the policy
system in digital transformations in the public sector. Finally, businesses of all shapes and sizes
form a large component of the economy, not only for commercial products and services but
also as employers. The multiple roles of individuals participating in the digital service
provision in the public sector space is an important factor to consider when addressing the
influential systems. The identified systems are the most important to this research, however

additional external factors could be explored or be influential in different cases.

By understanding the various constituent systems and the system of system as a whole, a
systemic and more holistic picture of the systems affecting digital transformation and the
resulting digital adoption emerges. For this research, a system is defined as a collection of
interrelated elements, including relationships and interactions which are often the result of
emergence (Backlund 2000; Baldwin and Sauser 2009; Fisher 2006). Furthermore, the
definition of emergence in this research is the result of the cumulative actions and interactions
of the multiple constituent systems within the system of systems, involving both understanding
and supervising emergent behaviour affecting the success of the system of system (Fisher
2006). The use of constituent systems allows for emergent properties to appear which is more
representative of the problem space. For this research, a system of systems is defined as a set
of systems which contribute to each process in which they interact, creating a system that none
of the constituent systems can achieve on its own (Baldwin and Sauser 2009). The identified
systems are not all inclusive, there are a number of external factors which should be considered

as having an impact on the efficiency and efficacy of digital transformation in the public sector.

The next stage was to build an easy to understand and adopt representation of the
constituent systems which influence digital transformation processes in the public sector in a
vertical and layered approach provides a separate view of each system. Vertical integration is

an arrangement often of a supply chain, within a company which is owned by that specific
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company (Kathryn 1986; Grossman and Hart 1986). Within vertical integration, each member
of the supply chain is responsible for producing different elements or components of a product
or service, and the combination of the elements are used to satisfy a common goal or need
(Kathryn 1986; Grossman and Hart 1986). Vertical integration represents the systems
interacting vertically with arrows pointing in the direction in which the system or component
has impact on the broader system (Kathryn 1986). However, with balanced vertical integration,
the arrows move in both directions and are able to skip levels, and the interactions can go in
any direction (Rothaermel, Hitt and Jobe 2006). The balanced vertical integration approach
was applied to the presentation of this framework, as it provides a vertical visualisation and
does not limit the interactions between constituent systems in either direction. Similar to
vertical integration, the constituent systems are independent and autonomous. Also, similar to
vertical integration, when a constituent system chooses to be part of the system of system, they

give up a portion of their autonomy to join and move towards a common goal or purpose.

Digital transformation is most effective when there are adequate incentives for each
constituent system to join the system of systems. It should be noted that the whole system of
system is greater than the sum of its parts as a result of integration of system interactions within
and between one another. This is a paradox as, through the participation in the system of
systems, the constituent systems are both collaborating and competing with one another in
order to develop and work together for a unified system of system direction. Therefore, the
autonomous constituent systems with separate goals and purposes integrate as part of a system
of systems to achieve the common goal. Therefore, the representation of the framework shown
in Figure 34, demonstrates how each constituent system changes how the entire system of
system operates. The representation also demonstrates how they remain independent
simultaneously, achieving the shared goal of bringing about effective digital transformation.
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Figure 34. Governance Framework for Effective Digital Transformation

3.6.2. Guidelines for the Application of the Governance Framework for Effective Digital

Transformation

As outlined in Table 27, the Guidelines for the Application of the Framework for Effective
Digital Transformation (hereby referred to as guidelines for application), is comprised of six
key questions used to guide the identification of the key components within the constituent

system and system of systems. These six questions are based on Zachman’s EA Framework
217



and the five Ws and H of systems theory (as discussed in Chapter 2). The questions outlined in
Table 27 summarise the purpose of each of the primary questions within the guidelines for
application, providing guidance on the purpose of each of the sub-questions within the
constituent systems and system of systems. The process of answering these questions assists in
gaining a more comprehensive understanding of the dynamics within the system of systems,

thus recognising the multiple needs and beliefs of the involved stakeholders.

Table 27. Description of Key Questions of the Guidelines for Application

Questions | Purpose

What? These questions highlight the approach and purpose of each constituent system and
how they relate to different measures of success, specifically related to the constituent
systems and the system of systems under review.

Who? These questions outline the various actors involved, specifically the decision-makers,
users and service designers and how they relate to the constituent system and the
system of systems under review.

How? These questions summarise by what means the performance will be measured and
actors will be identified and engaged in each constituent system and the System of
Systems under review.

When? These questions highlight at what time performance reviews will occur and how
feedback provisions will improve the approach, and how they relate to the constituent
system and the system of systems under review.

Where? | These questions determine the boundaries of the constituent system and system of
systems under review and where the approach will be located, and how that relates to
the specific constituent system and the system of systems under review.

Why? These questions outline the motivation behind the approach being applied and how it
relates to the specific constituent system and the system of systems under review.

Figure 35 outlines the guidelines for applying the governance framework. Each question
guides the service designer and policymakers’ consideration of the diverse views and
stakeholders who are relevant to the transformation in their various ways. The simplicity of
Zachman’s framework was used to guide the development of guidelines to respond to the
system of system framework. The remainder of the questions were derived from the thematic
analysis. The questions are linked to how assistance-seeking issues were discussed. This

provides a holistic view linked to the system of systems and the constituent systems. The
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research has provided a clear outline for questions that need to be addressed as part of evaluation
of the systems impacting the digital transformation. The application of the Governance
Framework for Effective Digital Transformation in eGovernment is shown in Chapter 4.

Figure 35. Guidelines for the Application of the Governance Framework for Effective

Digital Transformation in eGovernment

3.7 Summary

The application of the combined qualitative and quantitative methods provided an in-depth
analysis of the complexities of the problem, which was then used to develop the basis of the
framework. The application of the triangulated systems approach assisted with identifying the
constituent systems considered critical to the development of the effective governance
framework, which is required for stakeholders’ engagement in digital transformation in the
eGovernment field. Paper 6 described the development process as well as the application of
the governance framework. A comprehensive application of the governance framework applied
to the case study will by outlined in Chapter 4. The methodology, the research design and the
application of the various approaches were used to develop a holistic view of the relevant
systems affecting digital transformation. The application of the various results was critical for
developing the proposed governance framework to identify the relevant systems, including an

assessment of their roles and interactions relating to effective digital transformation.
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Chapter 4. Results

4.1 Application of Governance Framework for Effective Digital

Transformation in eGovernment through Guidelines

The application of the framework outlines ATO responses to the questions within the
governance framework, responding for each constituent system (level) as well as the system of
system. The focus is on the impacts of digital transformation relating to the creation of digital
services in response to tax legislation (primarily the lodgement of tax returns). Although
primarily focused on the individuals within the system, businesses are also taken into
consideration as they are also taxpayers. Table 28 outlines the summary of the responses for
the 6 primary questions highlighting the response at an overarching level. The application of
the governance framework in the ATO case study is outlined in Table 29.

Table 28. Summary responses to the Six Key Questions in the Guidelines for Application

Responsesrelated to Digital Services

What? | The creation of digital servicesto meet the expectations of the users, make
transactions easier and quicker for the users and the government agencies.
Transformation of legacy services to digital, moving taxation forms (individual and
business) to online platforms. Thisisthe result of legidative changes requiring
digital first service provision for al government agencies. Also, aneed to ensure
legacy systems are maintained, to ensure inclusiveness of services.

Who? The *who' discussed within this section includes the decision-makers within the
organisation and across the constituent systems. The users are those who are the
primary stakeholders in the digital services provided by government, specifically
who the information is provided to, whose expectations are to be met and the actual
users of the services. Also, the service designers who are those that are deemed
responsible for devel oping the services and undertaking much of the digital
transformation process.

How? The process of how various elements within the process are undertaken in the
current state and should be moving forward. Firstly, within the system how can the
approach perform for each constituent system and how does that relate to the
constituent systems, e.g., the optimal performance of digital servicesislong-term
adoption (more than one use) of 95% of the population. Meeting the needs of the
constituent systems through understanding the various stakeholders, views and
goals; however, understanding how these can be linked together is poorly
documented within the digital transformation process.
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When?

The timing of the interactions between the various constituent systems and the
system of systems. Namely understanding how feedback occurs, specifically when
the users have a negative or positive experience, at what time do the stakeholders
provide feedback and how. When the datais obtained or provided directly to the
organisation, when is the data actually used and applied to future changes in the
services or assistance provided. For the ATO digital service use occurs annually as
tax returns are required.

Where?

The boundaries of the constituent systems, and how they relate to the digital services
and digital transformation in the government space. The majority of transactions and
boundaries occur digitaly, with the exception of the need for assistance or providing
feedback. For much of this system of system, geographic location isimportant as it
relates to access of infrastructure and digital technology.

Why?

Why the digital transformation has been conducted, specifically how in this
circumstance digitalisation occurs as aresult of legislation. Furthermore, how
government organisations (for the ATO) the improvements made to shift digital, can
be used to support and assist users with easier to access services Furthermore, how
the creation of digital services are more cost effective for government agencies than
legacy services.
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| Cognitive | Social | Digital | Infrastructure | Business | Policy | Whole System
What?
What isthe The different The different Theinterface | The various Creating valuefor | Meeting the Meeting the
purpose of the levels of ability | community and supports infrastructure businessto useand | changesto needs of the
system? inindividua members could | provided may | components needto | sharethedigita legidlation, users, the
users could have cultura not meet the be of astandard that | service and while businesses,
hinder their and socid different makes undergoing understanding their | encouraging policymakers
capacity, norms which digitd literacy | thedigita needs to provide users to meet and ensuring
attitudes impacts on the | skillsand transformation better services. their legidative | there are
towards and adoption of the | available ICT | possible and the obligationsand | appropriate
willingnessto digital services. | Technology services accessible maintaining supports and
adopt digital availableto by users. legacy systems. | infrastructurein
services potential users. place to
provided by encourage the
government. transformation.
What arethe Increased levels | Relationships | Development | Standardised internet | Businesses Transparency | The process
areasin the of education with is needed to bandwidth speedsto | adoption of of changesand | needsto be
system that need | related to the community improve the ensure digita digitalisation or decision- based on the
development? specific leadersto assist | interfaces, to platforms work eGovernment making, users and their
legidlation of insharingthe | be more user across all locations, | services, theuseof | ongoing needs and
taxation and messages of friendly. standardised access | assistance provided | support for expectations,
eGovernment digitalisation, Programsto to infrastructure (either withinthe | organisations | additional
services messaging support and (e.g., electricity, community or implementing | research and
generally. associated with | increase digital | water, gas). through changing exploration
Increasing available literacy, intermediaries) and | policies and needs to go into
awareness of services and improved informing the ATO | additional understanding
the availability | information on | accessto of issues support for the | what these are
of servicesand | assistance technology associated with users affected. | and how they
assistance to use | within loca (either through services provided. can be
services. communities. public access implemented.
ICT or
otherwise).
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What isthe
approach?

Provide
opportunitiesto
educate on how
to usethe
services, their
value and foster
an environment
of willing
participation in
digital services
through
transparent
decision-
making
(providing all
information
they requireto
make the
decision).

Provide
information
and
advertisement
materia that
appealsto the
expectations
and
requirements of
the various
cultura and
social needs
(e.g., consult
with cultural
and
linguistically
diverse
experts).

Have multiple
different
avenues of
support
availableto
provide
assistance
where and
when needed
(eg.,
telephone,
onling, in
person).
Provide an
interface that
istested on
multiple
platforms, on
different
stakeholders
and meets
minimum
requirements
for the
majority of
stakeholders.

Ensure that the
capacity of the
infrastructure widely
availableto users
and government is
not exceeded when
services are designed
and created.

Understand what
the value of going
digital isfor
business and meet
those
needs/expectations.

Outline the
points of the
policy that
need to be met,
provide clarity
to theusers as
to what affect
changes will
have on them
and implement
thepolicy in a
manner that
has minimal
impact on the
users.

Create adigital
sarvice interface
that isinclusive
and provides
multiple
avenues for
access and
support for the
various users.
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What arethe Lack of Sharing poor Digital Cost of systems, Businesses Transparency Digital
known willingnessto experiences literacy, service blackspots, economic capacity | of why Adoption,
constraintg/risks? | interact with with the changesto ICT | time taken for (cashflow), legidlative Digital Literacy
government community interfaces, repairing or willingnessto changes occur | and
agencies through socia | accessto implementing adopt changesin and when. understanding
(specificaly mediaor other | technology. change. the economy. of the systems.
with taxation), | socia forums.
not reporting
issues with
systems as they
arise, lower
levels of skills
and
understanding
in specific
geographic
aress.
What'stherole | All of the Community is | Training how | Repairs and Businessesarerun | Parliament is Need peopleto
of people? individuals who | comprised of to use digital upgrades occur and managed by comprised of build, use and
need to people who technology, through people. people. people. manage the
participate in develop socid | installing digital
the system fit norms and technology and transformation
within this communicate | repairing and services.
category experiences technology.
(taxpayers, across groups.
assistance
providers,
employees of
organisations).
They are

primary in this
area.
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What'stherole Supports the Keeps Forms the Technology makes Businesses adopt Sharing of Need
of technology? lodgement of communitiesin | entire system. | infrastructure technology to information, to | technology to
tax returns, touch. possible. document simplify access | undergo
facilitates transactions, to servicesand | transformation
assistance, complete support, and have digital
provides lodgement improve services.
information. obligationsand sdll | quality of
products and services.
services.
What arethe All individuals | Easily Increased Taking into Easy to access, Increased use | High use of
characteristicsof | at variouslevels | accessible access to consideration the simple, of digita digital services,
an acceptable of skill and support technology and | levels of access, the | information services, low levels of
solution? expertisein the | mechanisms, levels of capability of the provided in plain decreased costs | complaints,
areaareableto | positive stories | digital literacy | infrastructure and English. associated with | streamlined
interact, have shared how that impacts the service assistance and a
access to throughout the individual users. provision, clear issue
assistance when | community and improved and | reporting
necessary, changesin more platform.
understand their | social normsto streamlined
obligationsand | adopt the assistance
provide digital services provision.
feedback as and interact
needed. with the ATO.
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What arethe Majority (more | Community Collaboration | Appropriate use of Information is safe, | Information Well used and
measur es of than 95%) of members use between infrastructure, not easy to use, works | canbeshared | liked services,
successin the individualsare | the services, technology overusing or and instantaneous, | across easy to use and
system? utilisng digital | seeking companiesand | straining. getting the process | agencies, data | ableto get the

platforms for minimal software right thefirst time. | is secure. process right

their tax support, developersto thefirst time.

lodgements, inexpensiveto | assistin

support is use and between cross

obtained as maintain. agency

needed and the collaboration.

individuals

obtain the

support needed

first time, the

processis

seamless (quick

and easy to

follow from

start to finish).
What arethe Easier to access | Making life Support for Support Saving time having | Better services, | Better services,
incentivesfor the | servicesat any | easier, sharing | government, improvements to to seek assigance | shared data shared data
constituent time of theday, | information through infrastructure and or support, saving | across across agencies,
systemsto belong | increased access | across improved seek funding. money by not agencies, cheaper service
to the broader toinformation, | organisations. | software and having to utilisean | cheaper service | provisions and
system? multiple support technology. intermediary or provisionsand | happier clients.

mechanisms.

accountant.

happier clients.
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How?

How might Various Shiftsinsocial | Lack of access | Lack or high cost of | Financial capacity, | Changesin Socia changes,
external factors | changesin norms, totechnology | infrastructure will management and internationa changesin
affect the personal community or skillstouse | prevent use, employee changes. | legidation, personal
system? circumstances members it will hinder breakdown in expectations circumstances,

may change changein use, significant | supply. change. digital access.

SOMeone’s circumstances. | changesto the

willingness to ICT will

use the services impact digita

(e.q., loss of literacy skills.

income, bad

experience

using the

services, globa

pandemic).
How are Documentation | Controlsin Logs of issues, | Document, logs or Documenting Transparent Documents and
management of when they place, seek documenting maps of geolocation | constraints asthey | documentation, | logs.
constraintstaken | occur, support from downtime or outages. arrive and mitigate | transcripts of
into mitigation or community outages. as needed. parliament and
consideration? trestment members. research.

strategiesto

overcome (e.g.,

long term non

|lodgement

resultsin

financial

penalisation).
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How isfeedback | Over the phone, | Socid forums, | Directly tothe | Directly to the Over the phone, Election Mediums most
provided? through an engagement technology and | providersto ensure | through an changes of appropriate to
intermediary or | with forumsor | software they are aware of the | intermediary or government, services for
online. assistance companiesto | issues. online. Through protests and organisations
seeking. ensure that small business complaints. and users.
they support
understand the organisations.
i SSUes.
How arethe Providing an Provide Providing Leverage off of the | Encouraging Ensuring al Meetings the
needsbeing met? | easy to use education support to available partnership and policy and needs and
platform, while | opportunities. | those who infrastructure, input to ensure legidative expectations of
maintaining needitin provide servicesthat | ongoing iterations | requirements the users,
legacy systems. multiple do not exceed the areimproving the | aremet within | providing
formats. capacity. services and value. | both digital and | avenues for
legacy systems. | support and
training,
encouraging
feedback to
include new
ideas and

provide forum
for complaints.
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How well can the | At this stage With support With support Black zones which 70% of businesses | Aim for 95% Aim for 95%
approach 97% success from services affect the population | to shift to digital digital service | ongoing
perform in this rate —taking community and | provided by to decrease to less services (recent use, thiswill adoption,
system? into volunteers (aim | software than 10% of changesto onling). | increase over multiple and
consideration for 90% developersand | population, increase time. ongoing using
al of the community technology the use of mobile not onetime.
potential issues | coverage). companiesaim | devicesto
within for 40% of compensate.
constituent these
systems. companies
working in
collaboration
with us.
How do In person, In person, Through Through customers | In person, through | In person, In person,
constituent through through technology and | and providers, technology, through online and over
systemsinteract | technology, technology, software repairers and economic technology, the phone.
with each other? | socia groupsor | socia clubs produced and | suppliers. transactions. eections.
socia clubs. and charity put
groups (e.g., online/shared.

RSL groups).
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How isemergent | Through Changesin Changesto Improvements to Business Transcriptsof | Research, socia
behaviour research, social norms, software and provide new newsroom and parliament, media,
documented and | research into socia media technology, technology, reported | behavioural legidlation, complaints and
observed? behavioursare | posts and changes and asthey emerge. research which mediareleases. | assistance.

documented by | reporting. improvement occurs quarterly.

the ATO overtime

annually or documented

quarterly and assistance

depending on sought.

the topic,

assistance

sought.
How arerisks Asthey arise, or | Reactive at the | Pre-emptive, Resactive. Resactive, slow Privacy, Planning and
addressed within | aslegidation local level, long-term response based on | governance, reactive.
this system? requires, privacy privacy and money. information

changes be ensured, based on the Ssecurity.

made to dedl community provision of

with “problem | responses at support.

behaviours”. the geographic

Planning level.

needed to

address risks.
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When?

When doreviews | When large When a As software When the system When large Changein Annualy or as
occur ? numbers of geographic changes occur | breaks or when numbers of elected complaints
complaints area shows from upgrades are complaints occur, | government or | arise.
occur, if not negative technology necessary. if not quarterly as acommittee
annually pre-tax | taxation companies. (January/April/ israised to
time (before behaviours. July/October). assess the
June 30). success of
something
implemented
by government.
When isfeedback | Instantaneously, | When asked As needed — As needed — When businesses | Parliament, Asissuesor
provided? through various | for logs of issues, | complaints are made | are unhappy, budgetary complaints
mediums (e.g., | information, logsof lagor | toinfrastructure complaints through | discussions. arise.
over the phone, | through time outs. providers. complaints
in person or research and mediums, socid
online). surveys. media.
Through social
media
platforms.
When is feedback | When sought, When research | Inreal time. Quarterly, datais Monthly, datais As needed. Aswanted and
received? through results are compiled and shared. | compiled and sourced by
searches. made available, reported. agencies.
social media
scansto
explore
research.
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When ischange | Asitoccurs. Asresearchis | Asmore As the changes occur | As businesses Asdiscussions | Asit occurs,
documented? conducted into | researchis in the systems. change how they occur in often pre-
social normsor | conducted in interact with the parliament emptive.
community levels of community. bringing up
perception on | access or potential
the digital literacy, changesin the
performance on | this can be systems, as
the ATO s annually or well aswhen
completed. biannually. changes are
implemented.
When issystem Right after poor | During tax Directly after | Assystem upgrades | Directly beforeor | Aslegidation | Right before tax
intervention most | behaviour is time (30 June | the software occur. after theduedate | changes occur. | time and due
effective? identified or to 31% October) | changes occur. of taxation dates, right after
complaintsare | each year. obligations. poor behaviour.
received.
When do Seeking When they are | Software Infrastructure clients, | New products, After Use of services
interactions assistance (from | seeking access | developers government changesin socia parliament sits | or changesin
between infrastructure to digital assistin regulations, changes | expectations. and legislation | expectations.
constituent providers, services they creating and new technology is changed,
systems occur? digital support | usedigital services and businesses. asointimes of
services, ATO, | systems, distributing crisis.
community infrastructure | acrossthe
members). when they are | community.
seeking
electricity.
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When arelegacy | When Through the Each stageof | When infrastructure | When businesses | When Non digital
systems individualsare | manner in software or fallsbehind do not adopt new legidlative services and as
considered? not willing to which technology expectationsitis technologies or changeis updates are
shift to digital informationis | improvements | often comprised of services. proposed or needed.
platforms, when | shared across considersthe | legacy components — considered.
digital services | the community | legacy systems | e.g., poor internet
go offline. (e.g., through preceding it. bandwidth.
the use of
newspapers or
letters/mail).
Who?
Who arethe Users, potential | Community Support staff, | Providers (e.g., Financia Government Users.
stakeholdersin usersand non- | leaders, service internet, computers), | institutions (e.qg., employees,
this system? users. educators, providers technology banking and government
social employees, companies. insurance), members,
groups/clubs software industry leaders, service
(e.g., sports). companies, universities. providers, law
enforcement.
Who arethe Digital service | Community Assistance Owners of Business owners Policymakers | Digital service
decision-makers | designers, users | members. providers, infrastructure and accountants and current designers
in thissystem? of the system. intermediaries. | companies providing | responsible for government. (decide how the
access. deciding on how to system will
interact with the look), users
ATO. (whether or not
to useit) and
government
(Whereit will
live).
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Whois Online support | Members of Intermediaries | Contact centres of Business support Current Intermediaries
responsible for channels, family | the community | or educators. infrastructure firms. | organisations. government, and tax officers
providing members, ATO | through cabinet and (fromthe ATO
support? Tax Officers. voluntary parliament. or voluntary
programs (e.g., programs).
tax help).
Who manages Usersand Community Technology Providers. Business owners. Government. ATO.
risksin this digital service leaders. companies.
system? designers.
Who will usethe | Individualswho | Community Software Infrastructure Businesses who Politicians, Individuals or
system? under law are groups, socia | developers. providers/companies. | have chosento use | government businesses who
required to clubs, charity the digital agencies, need to lodge
interact with the | groups. lodgement channel | government their tax
ATO to lodge astheir lodgement | employees. obligations,
their taxation pathway. taxation officers
obligations. who need to
obtain
information on
tax lodgements.
Who defines Users—whether | Community Technology Providers, who are Business leaders Parliament or Users determine
success measures | they useit or members — companiesand | ableto increasethe | through government whether itis
in the system? not. based on what | intermediaries | capacity of the community who outlinethe | accessible,
ATO — user they discuss who provide infrastructure or discussions, socia | percentage ATO and
perceptions, through support, accurately report media posts and they expect to | government
number of various social determining blackspots that use of the services. | usethe system. | determine what
users, number platforms how easy the | require attention. percentage they
of complaints (sharing good | digital services expect to use
and types of and bad areto access the services
complaints. experiences). and use. provided.
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Where?

Wherein the Users, Socia Online Companies Business owners or | Government, From users,
system isthe ATO, behavioursthat | channels or responsible for the directors. parliament or government
feedback coming | Employees. become “socia | other service distribution and cabinet. employees and
from? norms’ that are | providers. repairs. feedback
exhibited by channels.
members of
communities,
additionally
research.
Wherearethe Depends — some | Socid tiesand | ICT and digital | Within Augtraia Three respective As new Has been in
constituent will befirst community services are infrastructureis stages: government or | operation
systemswithin timeusersand | groups have established. established. New to business members are digitaly for
their respective new to the long standing (first 2 years), sworninanew | approximately 6
lifecycles? system, some roles within Establishing (2to | cycle begins. years.
will belong societies — 5years),
time users of developed. Established (more
the system and than 5 years).
some will be
last time.
Wherearethe Only Socid groups, | Online— Internet, power, Registered as a Legislated by Digital services
boundaries of the | individuals. family groups, | digita water, hedthcare. business (e.g., has | government. supplied asthe
system? community technologies an Austraian result of
groups. (ICT). Business Number legidlation for
of an Australian the lodgement
Company of taxation
Number). obligations.
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Wherearethe Communication | Interactions Use of digital | Supply of the Businesses are Elected L odgement of
interfaces between between technology by | infrastructuretothe | economic beings, officias taxation
between systems? | individuals individualsand | individuas, community. interactions occur | interact with obligations.
(e.g., socidly or | community businesses and when seeking the community,
through members (e.g., | government. specific services or | through digital
assistance employees at products supplied | meansor in
seeking). work) when by business. person.
they use
technology.
Why?
Why isthis Thosewho need | Asthosewho | Theseare They provide the They have the Provides the They are the
approach to by legidation | influenceand | often infrastructure for influence on the necessity to people who will
meaningful to interact with the | shape the client/user which the platforms | markets, transition to the | be expected to
stakeholders? service are social facing staff are ableto run and employment, and if | digital platform | usethe service,
impacted by any | environment of | who ded with | be used (make the complying with and provide the digital
changes made the potential the issues transformation legidlation istoo performance transformation
by digital users, they faced by trying | possible). difficult they will metrics to needs to ensure
transformation | provide the to use the leave. ensure basic that their needs
which affects avenues for service and needs are being | are understood.
their ability to both support understand the met.
comply with and issues with the
their legislative | encouragement | integration
obligations. to use the between
service. various
platforms.
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Why wasthis
approach
chosen?

Cost effective,
quick to interact
with, easy to
use, fast to
obtain results
from ATO,
Information and
assistance
readily
available.

Information
can be shared
across the
community and
socia groups
quickly, easily
and cheaply.

Majority of
individuals
have digita
literacy skills,
providing
additional
support to
those who do
not or choose
to use different
means is more
cost and time
effective.

The infrastructure
can be prepared for,
e.g., knowing the
bandwidth can assist
in knowing how a
digital service will
run, knowing gapsin
the access alows for
additional support
and assistance to be
provided to those
areas.

Businesses can
obtain more
support, submit
returns quicker and
report obligations
as needed.

Legidative
obligations
required the
shift to digital.

Meet legidlative
requirements,
while ensuring
that all
individuals can
interact with
government
services
(taxation) as
needed,
obtaining
relevant support
through
multiple
provided
channels.

Table 29. Application of the Governance Framework for Effective Digital Transformation in the ATO Case
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The needs and requirements of the organisation informs how the information provided by
the responses to the questions in the guidelines for application is used. For the ATO, these
responses were used to validate how the previous digital transformation process was conducted
and how the processes can be improved going forward. In this case the responses demonstrated
that feedback needs to be obtained and used more frequently, and assistance-seeking behaviour
has not been documented previously — by understanding this data the process of digital
transformation could be more effective, and how the digital services interact with other
constituent systems could be understood more clearly. This includes, conducting holistic
analysis to understand how the interactions between these constituent systems impact tax
lodgement, both digital and through legacy services. The framework provided validation for
the previous process undertaken, however demonstrated the gaps that need to be filled going

forward.

4.2 Verification and Validation of Governance Framework and Guidelines for

Application

To validate the proposed governance framework and guidelines for application, and
measure its perceived completeness and value-add, focus groups were conducted. These had
42 respondents, split across four groups. The respondents were both public and private sector
employees, all with experience in at least one digital transformation project/process. The roles
of the respondents are outlined in Figure 36, while the industries of respondents are outlined in
Figure 37. As outlined in Figure 38, more than 66% of respondents have more than 3 years’
experience with digital transformation projects, and of those more than 40% have greater than
5 years’ experience. The many years’ experience in digital transformation projects
demonstrates their knowledge of the process within their organisation.
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Researcher
Tax officer  n—
HR —
Business Analyst — m—
Clinician  m———
Risk Manager
Economist
]
Service Designer m——
Data Scientist/analyst T ———
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Director |
Service manager I
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Figure 36. Roles of Respondents
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Figure 37. Industry of Employment of Respondents
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Figure 38. Experience with Digital Transformation

Figure 39 outlines the responses to whether or not the respondent’s organisations have a

step-by-step guide for their digital transformation projects. Of the respondents, 48% stated that
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they do not have a step-by-step guideline. Additionally 94.75% of respondents stated that they
needed a framework to guide their digital transformation process. Of the 26.19% who stated
they had a step-by-step guide, 77.14% of these respondents stated that they did not have a
formalised process and 83.3% indicated that this informal process was based predominately on
intuition and experience. Finally, 97.62% of all respondents stated that they saw value in
having a formalised process to guide their digital transformation project. Finally, 100% of
respondents indicated that a step-by-step guide would help an organisation be more effective
in managing digital transformation. This demonstrates the value and need for the creation of a
framework and approach.

| Don't Know

No

Yes

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00% 45.00% 50.00%

Figure 39. Does your Organisation Have a Step-By-Step Guide for Digital Transformation?

When respondents were asked about the framework and guidelines for applications
completeness, 81% indicated that they were complete; 97.56% of the respondents stated that
all of the constituent systems outlined within the framework and questions within the
guidelines for application had been considered; and 95.25% of the respondents stated that the
framework is set out clearly, requiring no further detail. Additional details were obtained, of
the framework respondents through a checklist providing practical examples, how external
factors can be included, competitors applications to identify their risk mitigation strategies and
some examples of successful applications. Of the respondents 87.8% stated that both guidelines
for application and framework are flexible enough to be adapted to other environments. The
results of the focus groups demonstrate that the respondents agreed that the governance
framework and guidelines for application proposed by this research are both complete and

valuable.
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Chapter 5. Findings and Implications, Future Research and

Limitations

5.1 Theoretical Contribution

The theoretical contribution of this research includes the development of a governance
framework that is a practical tool for guiding organizations through effective digital
transformations. This research supports a more holistic understanding of the constituent
systems of the whole digital transformation system and help with creating effective digital
services in the public sector. Through qualitative and quantitative data analysis, the research
was able to identify relevant systems affecting digital service adoption or non-adoption in the
public sector. This research contributes to the body of knowledge through the creation of a
practical framework for effective digital transformation, as it helps to identify and evaluate the
relevant systems and their roles and interactions in the process, and which can be applied in
the private and public sector.

5.2 Summary of Key Findings

This research has contributed to the body of knowledge by developing a governance
framework that can be used to guide organisations through effective digital transformations.
The results demonstrate that there is a need for more holistic understanding of the relevant
constituent systems impacting digital adoption of eGovernment services and the preceding
digital transformation processes. Analysis of quantitative and qualitative data assisted in
identifying relevant constituent systems from which the governance framework was developed.
The following sections will discuss the practical implications of the governance framework,

the research limitations, and recommendations for future research.

In summary, the overall contribution to knowledge from this research is the creation of a
practical governance framework for effective digital transformation. This tool assists with
identifying and assessing the relevant systems and their roles and interactions in the digital
transformation process. Using a research design that was exploratory in nature, the research

developed in response to the results of the data collection. The application of both qualitative
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and quantitative research methods (including data collection and analysis) provided the
research with a degree of reliability, validity and credibility. Through the final stages of
research, the opportunity to conduct four large focus groups ensured that feedback was
obtained from a diverse range of respondents, and many of them indicated that they saw value,
completeness and validity in the governance framework. In conclusion, the research has
demonstrated not only the need for the development of a governance framework, but also the
usefulness and value of the governance framework for effective digital transformation

proposed in this research.

The ATO has deemed this research to be useful, as they are now better able to identify the
strengths within their current digital transformation practices and identify opportunities for
ongoing effective digital transformations. Discussions are currently underway for future

research to be undertaken with the ATO and the application of the governance framework.
5.3 Practical Implications

There are a number of practical implications of this research. The primary implication of
this research is that, through the application of the framework, the effective governance of
digital transformation can occur. Effective management can include the appropriate reactions
to change, ensuring that the systems provide responses that are quick and effectual in the long
term. Therefore, change management can be more responsive, including ensuring that
managers are able to support the new processes, policies and practices that occur (either
planned or unplanned). This includes providing more proactive management of change, as well
as effective reactive management, made possible through the systemic understanding of the
various systems affecting the digital transformation process prior to undertaking it, as well as
identifying the interrelationships that occur within the system of systems. By outlining and
understanding these factors ahead of time, management can govern and approach these
challenges and opportunities earlier, build risk mitigation strategies, and put in contingencies

to manage any potential changes or issues either before or as they arise.

The system of systems view provided in the governance framework assists in clarifying
the specific requirements of the constituent systems within the digital transformation, outlining
how each interaction occurs and how the organisation should interact with them. By responding

to each of the questions within the approach for each constituent systems, the organisation can
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diagnose and correct practices employed for the governance of these systems. This means that
organisations are able to create a best practice, outlining principles for achieving business
outcomes while ensuring that the constituent systems are accounted for. The responses from
the application of the governance framework and guidelines for application are documented,
not only encouraging easy deployment, but also maintenance and increased reproducibility.
This also reduces potential repetition of documentation and of employee’s workload.
Documentation provides organisations accountability for the roles and responsibilities of

employees, while also demonstrating that the various constituent systems are considered.

By applying the framework and approach, organisations can implement consistent
practices across their planning and implementation of digital transformation, including
providing good governance practices and building evidence-based decision-making into the
planning of the digital transformation projects within the office. This can only be achieved by
understanding all of the systems affected by the process or having an effect and asking the right
questions to obtain the appropriate responses, thus providing a processes approach, including
flexibility and an organisation based on continuous improvement, reinforcement of decision-
making and inbuilt measures of effectiveness. These effectiveness measures are based on
responses to questions posed within the guidelines for application, and they ensure
organisations consider the various systems, their goals and views and how they relate to
definitions of effectiveness. Furthermore, each individual constituent systems definitions will
differ from that of the system of systems, thus requiring consideration of how to best combine

these into a consistent and holistic effectiveness measure.

Similar to the application of policy, through the application of the governance framework,
the underlying principles and values of the constituent systems and system of systems can be
documented. By analysing the constituent systems, the various goals and objectives of their
choice to belong in the system of systems can be documented, and this can be related back to
the digital transformation process. This information can assist organisations to determine the
best strategies to interact with and influence the constituent systems to achieve the
organisational objectives. Although the framework does not outline the specific actions to be
taken by employees, it does provide guidelines to achieving the desired outcomes, while also
providing information on how the digital transformation system of systems should be reviewed,

documented and understood. With additional research, this level of understanding could be
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related to both a cost and time saving for an organisation, reducing the amount of time spent
on additional iterations of the process to meet the needs of the constituent systems not included
in the first round, while reducing costs associated with additional iterations.

The guidelines for application provide an avenue for the organisation to ask and answer
the appropriate questions to achieve an effective and inclusive digital transformation. As the
guidelines for application and framework provide a systemic and holistic view of the
constituent systems, stakeholders and views requiring consideration, better communication and
facilitation of information can occur between the organisation and its customers (or in this case
government and citizens). This can assist in improving access to online services, by creating a
more inclusive platform taking into account the potential barriers and challenges effecting the
different constituent systems, including the individuals within them. For example,
understanding how access to infrastructure can hinder the use of digital services or a specific
bandwidth requirement can impact certain user’s access. By understanding this from the onset,
designers of the services can create platforms with low bandwidth requirements, for example,
to meet these needs. By understanding the constituent systems and the people within them,
increased organisational (or government) engagement is possible, decreasing the level of
associated difficulty of accessing the services and thus increasing willingness to adopt or use
eGovernment services. The ability to obtain a holistic view of the constituent systems and the
system of systems as a whole, provides a view which is more than just the sum of its parts and

therefore builds more inclusive services and digital transformation processes.

5.4 Future Research and Limitations

There are some limitations in this study. The first is the generalisability, as the research
focused on a single case study (the ATO) only and within the Australian context Additional
research was conducted in the digital health space to counter this limitation, as outlined in
Appendix 1 and 2. Future research is recommended, applying the framework and approach to
other areas and industries and countries or regions, in order to explore how they can be applied,
to provide examples, and identify any potential gaps or external factors not observed within
the validation and verification provided by the focus groups in this research. This further
research could assist in demonstrating the generalisability of the framework and guidelines for
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application to other industries (both public and private sector) and other public sector
organisations/agencies (including digital health and digital social services).

The second limitation concerns the potential of researcher bias, as the research was
conducted as part of an industry partnership between the University and the ATO. Although
steps were taken to minimise bias, including having impartial individuals collect the data,
employing an external data scientist to analyse the data, and drawing up a formal agreement
with the ATO to report findings in a neutral manner (whether they reflect positively or

negatively), nonetheless, this still equates to a potential limitation.

The third limitation relates to the sample size for the validation and verification of the
framework and guidelines for application. Although the data collection occurred as part of
focus groups, additional data collection should be undertaken to explore in greater depth the
value, completeness and validity of the framework and guidelines for application. This
limitation was primarily the result of the COVID-19 situation, which changed the focus of the
ATO to help and support their clients, and resulted in significant staff reallocation. The
researcher proposes future research to continue the validation and verification of the framework
and approach, obtaining responses from individuals in different industries, countries and
agencies. This would provide additional support for the framework and approach beyond that
provided in the current research.

Future research could contribute to information systems literature through exploring
mandatory digital service adoption. This research could include exploring in more detail
through the system of systems perspective, including exploring the roles of multiple
stakeholders.

Additional research should also be undertaken to validate the framework, through the
application of an action-oriented research process. This would help address some of the

questions related to overcoming some of the criticisms of Zachman’s framework.

In conclusion, future research is recommended by the author to explore the generalisability
of the framework and guidelines for application. This includes exploring the applicability of

the research to different industries, public sector organisations and countries.
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Appendix 1: Snapshot of the non-digital lodgement population
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Appendix 2: Paper 7: A Digital Systems Approach Across eGovernment

Services: The Australian Taxation Office and The Health Environment

Reference: Papavasiliou S and Reaiche C, 2020. ‘A Digital Systems Approach Across
eGovernment Services: The Australian Taxation Office and the Health Environment’, The
Fourteenth International Conference on Digital Society, pp. 60-65. ISBN: 978-1-61208-760-
3

This paper was awarded a best paper award and invited to complete an extended paper to
be published as a journal article as part of the conference issue of the International Journal on
Advances in Information Technology (not yet completed).

This paper was developed to demonstrate applicability and comparability of governance
agencies assistance seeking requirements. Highlight how the research findings were identifying
consistent relevant systems and how they impact the system as a whole, regardless of the

government organisation under review.
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Appendix 3: Paper 8: Digital Health and Patient Centred Care: A Digital Systems

View

Reference: Papavasiliou, S., Reaiche, C., & Papavasiliou, S. 2020. ‘Digital Health and
Patient-Centred Care: a Digital Systems View’, Systems Research and Behavioural Science,
pp. 1-15. DOI: 10.1002/sres.2726.

This paper was developed to demonstrate the across government applicability of the
research findings, identifying the consistency of the relevant identified systems and how they
impact the system as a whole.
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Appendix 4: Focus Group Questions

Systemic Governance Framework for
eGovernment Digital Transformation

The purpose of this focus group is to obtain feedback on a new systemic governance
framework for effective digital transformation. This framework was created as part of PhD
research, which has been seeking to understand the impacts of digital transformation on users.
Specifically understanding how if changes were made to the digital transformation process,

digital services and products created could be more inclusive.

The focus group will start with introductory questions to understand you better, the next
part will outline the terminology used and questions related to the current situation, followed

by providing the framework and approach for feedback.

The responses to this focus group are anonymous.

1. What industry do you work in?

2. What is your role?

3. Length of time in your role?

4. What experience or engagement do you have in Digital transformation?

e More than 5 years

e 3to5years

e 2years

e 1year

e Lessthan 1 year

5. What tasks of your day-to-day operations are online?

6. What percentage of your tasks/operations is completed online?

7. Linking back to the last question, how does this percentage compare to 3 months

8. What has been your role in digital transformation projects?
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9. In your current situation what is the percentage of propriety software use (in house
created software, e.g. viper) compared to commercial off the shelf software (e.g.
Microsoft)?

Definitions for the purpose of this research:

Framework - Is a real or conceptual structure which intended to serve as a support or guide
the building of something which expands the structure into something useful.
Approach - A way to deal with a situation or problem, this gives rise to methods. This can
include the way something is taught or implemented within an organisation.
Effective -  Successful in  producing the desired or intended result.
Digital Transformation - Digital transformation is the process of the use and integration of
new, fast and frequently changing digital technology as a means to solve problems or enhance
operations. This includes the integration of digital technology into all areas of a business,
organisation or government to alter how they operate and deliver services and value to
customers.

System - A set of things working together as parts of an interconnecting network; a complex
whole.

Constituent systems - Part of a whole and making up part of the broader system.
Value-added - the amount of value of a process increased by the addition of a new element.
Completeness - the state or condition of having all the necessary or appropriate parts.

Validity - Quality of being logically or factually sounds; soundness or cogency.

10. In your opinion, what are the challenges affecting digital transformation?

11. In your organisation, is there a step-by-step decision making guide that you utilise
in your digital transformation endeavours?

e Yes
e NoO
e | Don't Know

12. If yes, is it a formalised process?

o Yes
e No

13. If No, do you see the need for one?

e Yes
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e No

14. If 'l Don't know', would it be beneficial to obtain more information in the digital
transformation process?

e Yes
e No

15. Are you guided by your intuition and experience to work through the digital
transformation process?

16. What are the limitations of your existing approach?

17. Does your current approach allow you to identify all of the necessary
stakeholders, their views and where they fit in the broader digital transformation?

e Yes
e No

18. Do you see value in a step-by-step approach to guide your digital transformation?

e Yes
e No

19. If yes, Why?
20. If no, Why not?

21. In your opinion, will a standardised approach help you and your organisation be
more effective in managing digital transformation?

e Yes
e No

22. If Yes, Why?
23. If No, Why not?

Framework for the identification of the consitutent systems and the system as a whole

impacting digital transformation.

This framework identifies the 6 constituent systems which make up the broader system (or
system as a whole) impacting digital transformation (and as a result end-users). For example,
the cognitive system includes elements specific to the individual, their beliefs, willingness,

attitudes and ability to use digital services. These elements influence the goals of the system
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(in this case the individuals), by understanding the effects various elements within the system
digital transformations can be better equipped to manage the system.

Approach for understanding the constituent systems outlined within the framework

This approach outlines the questions that should be asked of every constituent system and the
broader system. To apply the approach, a matrix should be created for each consistent system
within the framework. The responses to questions will be different for each question outlined
within the approach.

For example, the cognitive system will have different results than the social system and the

broader system. By answering these questions, a deeper understanding of the various views,
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goals and needs of each constituent system and how they relate to the broader digital
transformation system. This will help with undertaking digital transformations that are more
holistic.

Example of the applied approach in the eGovernment space
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Questions on the framework and approach:

24. How strongly do you agree that the framework and approach is complete?
25. What would you add to the framework?

26. Are there any options other viewpoints or stakeholders not taken into
consideration?

27. What questions would you add to the approach?
28. Is the framework set out clearly?

e Yes
e No

29. If No, Why not? What would you change?

30. Do the questions within the approach cover the entire set of questions that are
needed to completely understand each and every constituent system?

31. In your opinion, are the framework and approach flexible enough to be adapted
and adopted in other industries?

e Yes
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e No
32. If Yes, Why?

33. If No, Why not?

34. In your opinion, are the constituent systems outlined within the framework

consistent with elements that should be considered when undergoing digital
transformation?

e Yes
e No

35. If Yes, Why?
36. If No, Why not?

Closing questions

37. In general, what are your overall perceptions, concerns and opportunities
associated with digital transformation?

38. In your opinion, can you see that the approach and framework suggested within
this research will be useful? Please explain your response

39. Looking at the current situation of COVID-19, what has your organisational
response been?

40. What went right?
41. What went wrong?

42. In the near future, do you foresee the approach undertaken in response to the
COVID-19 situation by your organisation to be effective?

43. Did you have a step-by-step approach in place to guide your COVID-19 response?

44. Would you have benefited from having a step-by-step approach in place to
mitigate risks and build in contingencies?

45. Were you able to identify all the relevant stakeholders and risks involved?

46. This final question is open, please include any additional comments or thoughts
you may have on the digital transformation process and digital transformation generally?

Thank you for your time, in the near future results will be available upon request.
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