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ABSTRACT

South Africa is still one of the top global producers of various mineral commodities,

including gold, coal, platinum, palladium, manganese, titanium, and uranium. The mining
industry contributes about 8% to the GDP of South Africa, and it used to be a dominant

sector in the past. This industry is known to be a labour-intensive sector with little

application of the digital technologies which many industries that were born after the

boom of mining in South Africa are currently using. The recent example is the increasing

depth of gold which tends to require technology interventions to access these resources

where it is not feasible for physical humankind intervention, and this shows the need to

transform the mines digitally.

The effects of various digital technologies in the mining industry due to the Fourth
Industrial Revolution (4IR) phenomenon means that mining organisations can mine

smarter, improve safety, reduce cost, develop new insights from their current operation,

and contribute towards the sustainable economic and social development of the country.

However, the required level of digital maturity, the applicable digital transformation model
in terms of what to digitally transform within the mining value chain, as well as

understanding the mechanism required to drive maximum adoption and successful
implementation of these digital technologies across all levels of the organisation remains

unclear and challenging.

In a quest to address these, a qualitative research strategy was selected as a means of
getting to understand what needs to be digitally transformed in the mining value chain,
this would then help identify an applicable Digital Transformation Framework for a mining
firmwilling to embark on this transformation journey. This qualitative approach is further
used in the research to unpack the effective ways to engage various stakeholders within
the organisation to help enable successful implementation and adoption of these digital
technology initiatives. To do this, a single case study method was utilised and Company
Xwas identified as an ideal mining company in which to conduct the study. Company X
has embarked on a digital transformation journey which they run through an internal
initiative called Digital@Comapany X, and they have been making a buzz across the



South African mining industry as the pioneers in adopting and embracing digitisation in
mining, hence they were selected for this study.

Based on the reviewed literature, the research made several propositions. One of the
propositions indicated that the digital transformation of the internal processes within the
mining value chain is the key area of focus for a South African mining firm. The key
findings from this case showed that 100% of the interviewed executives, junior managers,
middle managers, and senior managers believe that the introduction of the digital
technologies within Company X will lead to worker enablement through digitised
processes that will eventually improve decision making by using the power of visualised
data.

Therefore, according to the first proposition made, it is evident from the research that
digitalisation of the internal process within the mining value chain is an important area of
focus. In summary, the findings showed the following areas as what the digital
transformation initiative aims to transform: Digital Capability, Human Resources, Worker
Enablement, Culture, Customer Experience, Process Digitisation, Unified Data, and
Performance Management. 50% of the executives indicated the importance of customer
experience in their digital transformation journey. 65 % of the respondents indicated the
importance of unified data by having integrated operations centres, whereas 36%
mentioned performance management as the key area of focus, and only 14% of the
respondents mentioned IT infrastructure to enhance digital capability as another focus
area for the internal digital transformation journey.

According to the reviewed literature, it was further proposed that the Digital Piano
framework is the most appropriate or relevant transformation model to be used by
Company X, and can be further tested by mining firms intending to embark on a digital
transformation journey. The aim was to test this proposition by comparing what to
transform in practice according to Digital@Company X roadmap to what other various
theoretical and conceptual frameworks focus on in terms of the digital transformation
process. The findings were not entirely in agreement with the proposition made. Based
onwhat is currently done at Company X, the combination of these following frameworks



in the context of the mining firm proves to be more appropriate than using a specific
model: Digital Piano framework, Digital Orchestra Framework, Six Keys to Success
Framework, Digital Enterprise Integrative Management Framework, Digital
Transformation Framework, by Corver and Elkhuizen, The Digital Reinvention
Framework, and the Digital Innovation Strategy Framework.

Therefore, choosing a single framework from the literature to apply to the mine as a
relevant digital transformation strategy may have a dire digital transformation process or
journey that leads to poor implementation, lack of adoption and wastage of resources
with no realisation of intended digital benefits if it does not holistically cover various
aspects of the mine or organisation as a whole. The researcher named the combination
ofthese frameworks an Integrated Digital Transformation Framework for Mining (IDTFM).

The last proposition made in this research was that to embark on the digital
transformation journey in the mining sector in the 4IR era requires the co-operation and
participation of all stakeholders to ensure the successful implementation and adoption of

digital technology initiatives. According to the findings, the following themes in terms of

what may or may not lead to success emerged: Poor Change Management, Unclear
Vision, Value Realisation, Stakeholder Involvement, and Ease of Use and Adoption.

According to the findings gathered from the 14 respondents, it is evident that there is a
clear understanding of what could lead to the failure of digital technology interventions
within Company X. Respondents further echoed the importance of change management,
vision, stakeholder engagement, the value brought by these technologies as well as the
importance of Ease of use to drive adoption. The managers have a strong interest in the
practicality of any IT system implemented to drive productivity and efficiency, and the
ease of use of the system is an important factor for them as key stakeholders that need
to drive these initiatives at the operations. 80% of all the respondents emphasised on the
ease of use. 57% indicated the importance of stakeholder involvement, and further
findings showed the significance of good change management is one of the driving
factors for successful implementation and adoption. In addition to these findings, one of



the two executives interviewed highlighted the importance of everyone understanding the
vision of the company.

Therefore, the third proposition is validated through the research findings and literature
that any lack of effective stakeholder engagementwhen pursuing a digital transformation
roadmap or efforts within a mining firm will lead to a lack of adoption and ineffective
implementation.

To link some of the findings to the literature, the Diffusion of Innovations Theory
developed by E.M. Rogers in 1962, states that Innovation, communication channels,
time, and social system are the four key components of the diffusion of innovations, and
when promoting innovation to a target population, it is important to understand the
characteristics of the target population that will help or hinder the adoption of the
innovation. The Technology Acceptance Model (TAM) theoretical framework helps
explain the usage of technology within a specific context, and the usage could either be
the ease of use or the usefulness of that specific technology as perceived by the users
(Venkatesh and Bala, 2008). Therefore, based on the 80% of the respondents believing
that the ease of use of these technologies and the perceived usefulness in terms of
practical application will lead to easier adoption indicatesthat TAM is accurate inthe case
of Company X. Therefore, the research further recommends the use and applications of
these theories when embarking on the digital transformation journey of a mine.

Furtherto these findings, the Diffusion of Innovations Theory has been used successfully
in many industries including communication, agriculture, public health, criminal justice,
social work, and marketing, therefore it can also be applied in a case of a mining firm to
ensure adoption of innovations brought in the form of digital technology implementations.
TAM is also applicable in the context of a mining firm and must be utilised.

With the support of literature and the findings of the research, It is further recommended
that the leadership team in a mining firm must create and follow an integrated digital
transformation compass (Westerman, Bonnet & McAfee, 2014).

vi
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CHAPTER 1. INTRODUCTION

1.1 Purpose of the study

This qualitative study will explore the concept of digital transformation for embedding
digital technologies and their applications within a South African mining firm. Company X
Mining Resource company is a case study for this research. The focus of this research is
on what to digitally transform through the Digital@Company X program/roadmap. The
study will look at the broader application of these digital technology initiatives, and the
organisational approach required to enable sustainable implementation and adoption that
willembed these technologies in how Company X runs a mine.

1.2 Context of the study

The Mining industry contributed R351 billion to the South African gross domestic product

(GDP) in 2018, and the sector alone employed a total of 453,543 people in the same year
(Mineralscouncil.org.za, 2019). The mining sector continues to play a key role in the

economy of South Africa.

South Africa is still one of the top global producers of various mineral commodities,
including gold, coal, platinum, palladium, manganese, titanium, and uranium. It currently
contributes 8% to the GDP, and it used to be a dominant sector in South Africa
(Projectsig.co.za, 2019).

This industry is known to be a labour-intensive sector with little application of the digital
technologies which many industries that were born after the boom of mining in South
Africa are currently using. The recent example is the increasing depth of gold which tends
to require technology interventions to access these resources where it is not feasible for
physical humankind intervention, and this shows the need to transform mines digitally
(James,2019)



The study is relevant in the context of South Africa’s corporate transformation in a digital
world, and the sectoral analysis in the mining industry as it provides unique challenges
given the sheer distance between mining operations, extraction, logistics, transport,
beneficiation, and the financial markets. This long winding value chain is unique and
provides a data scientist with unique perspectives that may apply to various other mining
companies— in afiercely competitive but declining industry when it comes to considering
when to embark on a digital transformation journey.

Digital technologies continue to change how people live and interact across the world.
Technology is changing traditional industry structures and reinterpreting what it means to
be a customer and a citizen (Berman, Korsten and Marshall, 2016). The terms digitisation
and digitalisation are often used interchangeably in business and academic environments
to such an extent that the distinction between these two terms is not clear. Therefore, it
is important to correctly define these two terms to eliminate the confusion created by
diverse views held within business and academia about digitisation and digitalisation.
‘Digitisation’ is all about the conversion of analog information into digital information, while
‘digitalisation’ refers to the use of digital technologies to change a business model and
provide new revenue and value-producing opportunities; it is the process of moving to
digital business.

(Kavadias, Ladas and Loch, 2016) disagreed with the idea that technology is solely
responsible for the transformation of an industry. They argue that even though new
technologies are often major factors, they have never been fully responsible for the
industry on their own, figure 1 shows what they believe in.

(Westerman, 2017) supports their view by saying that “technology doesn’t provide value
to a business, but that technology’s value comes from doing business differently because
technology makes it possible. In the digital world, a strategic focus on digital sends the
wrong message. Creating a digital strategy can focus the organization in ways that don’t
capture the true value of digital transformation. You don’t need a digital strategy. You
need a better strategy, enabled by digital.”



The above arguments mean that there is a need to look at industry transformation
processes holistically, and beyond just technology as the main influencing factor. Nwaiwu
(2018) stated that “investigating industry transformation especially in the era of digital
technologies requires a theoretical foundation that cuts across industry and academia,
that harmonises positions sufficiently with a view to conceptualise and interpret
developments within industry as it relates to the impact of digital technologies. This would
enable a better understanding of the concerning factors that are responsible for industry

transformation”.

Linking Technology and the Market

The six features that characterize successful innovation all link a recognized technology trend

and a recognized market need. Trends were identified by an analysis of regularly published industry
reports from think tanks and consulting companies such as the McKinsey Global Institute, PwC,

and the Economist Intelligence Unit,

TECH TRENDS KEYS TO INNOVATION SUCCESS MARKET NEEDS
Sensing, interfacing, Increase in demand
and material for products
technologies and services

Optimization
technologies (Al, - -
big data, robotics) Mare diversity
of consumer
Platforms
for connecting X
devices
USAGE-BASED . .
PRICING Rise of input costs
= (resources, labor,
Mobility transportation)
and cloud

technologies

Decentralized small- Greater
scale manufacturing v AGILITY 4 regulatory
(3-D printing) pressure

SOURCE
FROM

Figure 1. Link between technology and market needs.



1.3 Research problem

The effects of various digital technologies in the mining industry due to the Fourth
Industrial Revolution (4IR) phenomenon means that mining organisations can mine
smarter, improve safety, reduce cost, develop new insights from their current operation,
and contribute towards the sustainable economic and social development of the country.
However, the required level of digital maturity, the applicable digital transformation model
in terms of what to digitally transform within the mining value chain, as well as
understanding the mechanism required to drive maximum adoption and successful
implementation of these digital technologies across all levels of the organisation remains
unclear and challenging. ( SAIIA, 2019). Furthermore, the mining industry has unique
challenges given the sheer distance between mining operations, its extraction, the
logistics-transport nexus, its product beneficiation, then exports, and the financial markets
and the marketing components. An example is the coal - extracted in Emalahleni,
Mpumalanga, transported to Richards Bay port, and then exported to China and India;
or supplied to an Eskom power plant whereby it generates electricity for the national grid,
so vital for economic development. All these elements of the local and regional value
chains need to be measured in terms of efficiency and tracking for accounting purposes.
This required aworld-class ICT Strategy and Digital system and networkto accommodate
a huge multinational like Company X.

1.4 Research objectives

The research objectives will assess and apply the digital transformation journey of a
South African mining company. The following objectives will be analysed:

a) To contextualise Digital Transformation of a South African mining company
in the broader context of effective stakeholder engagement, technology
implementation, and adoption through evaluation and application of various
digital transformation theoretical frameworks.

b) Understanding the roadmap of the Digital Transformation journey
(Digital@Company X Program), and it's application, and benchmark it with



proven theoretical frameworks to establish an appropriate framework for
digital transformation in mining.

Analysing results of this 4IR digital transformation will help in further drawing salient
conclusions for Company X approach to digital transformation and possible use by other
stakeholders in the mining sector.

1.5 Research Questions

1. According to Digital@Company X Program roadmap, what are the areas of
focus to digitally transform the mine (What to transform)?

a. Exploring the most appropriate Digital Transformation Framework
for Digital@Company X Program and the reasons to choose it.

2. How to effectively engage all stakeholders in the implementation of the
digital transformation strategy (Digital@Company X Program)to ensure the
adoption and successful implementation of digital technology initiatives?

1.6 Significance of the study

The study is intended to benefit a wide variety of stakeholders, especially senior
leadership of corporate, divisional managers, regulators, unions, academics, analysts,
ICT associations, 4IR Commission of SA, and business leaders interested in the latest
trends and technology concept of digital transformation within the context of mining.

The following table shows the significance of this study to various stakeholders having
certain roles within the company.



Table 1. Stakeholders and the significance of the study.

Stakeholder

Role and Significance of the study

Executives (e.g. CEO)

The senior executives are significant stakeholders as
they are the lead sponsors of digital@Company X,
and they provide the resources and budgeting.

Staying ahead of the competition and constantly
changing or modifying business models when
required is one of the top priorities for senior
executives, and this study will provide insights on how
to achieve that in the digital world within the context of
mining.

Senior Managers, Middle

Managers, Junior Managers

They are the users of the new IT system, and they are
interested in the productivity, efficiency, and ease of
use of the system. This is Linked to the Diffusion of
Innovation Theory in the literature review.

These managers can either endorse or lead to the
failure of any technology system which does not fulfil
their interest as indicated above; hence they are a key
stakeholder. This study will demonstrate the
theoretically proven ways of getting the end-users
interest in using any technology that will fulfil their
needs and that of the company.




Board of Directors (BOD)

They are the Sponsors and are accountable to the
shareholders. They needto comply with the Corporate
Governance and King 4 code.

BOD’s focus on Maximising Return on Investment
(ROI) to shareholders is fundamental to the concept
of digital technologies unlocking shareholder value at
the mines. The study is significant to these
stakeholders as it provides ways in which value can
be unlocked through digital transformation and still run
operations sustainably.

Unions

Unions represent employees to ensure their well-
being in the form of health and safety regulations is
taken care of, and that employers comply with
employment regulations. Unions are an important
stakeholder that needs to be consulted whenever
there is any organisational change in the company,
either through an introduction of technology that may
either positively or negatively impact their members.
This study will help labour unions understand the
concept of digital transformation and its applicability
within the mining environment to enhance the health
and safety of the employees, and the benefits it has to
every union member when the mine is digitally

enabled to be effective and productive.

Regulators

The Department of Mineral Resources (DMR)
mandate in enforcing and ensuring mines adhere to
the Health and Safety standards through various Mine




Health and Safety Act Regulations will benefit from
gaining insights on how the policies can be enhanced
to force mining operations into adopting certain digital
technologies which will improve the health and safety
of the employees.

Despite many efforts to rehabilitate mining operations,
mining continues to disturb the ground through the
extraction of mineral resources leaving the
environment in a state not anywhere close to the virgin
ground. The Department of Environmental Affairs will,
through this study, develop a better understanding of
how digital transformation can be used to minimise
environmental impact, and how it can be used to do
environmental reporting, and manage the Carbon
footprint because IT makes it easy and possible to do
so, even in real-time. These regulators will however
not get a step-by-step way of doing it but will have an
appreciation of the possibilities brought by digital
transformation initiatives and goals within mining.

1.7 Delimitations of the study

This qualitative case study will focus on the Company X Resources mining company. The
study will focus on the executives, senior management, middle management and junior
managers within the company.

The research will be bound to the coal sector. This study will include a broader
comparison of some key theoretical and conceptual digital transformation frameworks,
as well as key concept analysis from the study done by Capgemini on what executives



across different industries see as the key area of focus to digitally transform their
businesses (Capgemini.com, 2011). Company X not willing to share its digital framework.

1.8 Definition of terms

Information Society: The society in which the creation, distribution, and manipulation
of information have become the most significant economic and cultural activity. An
Information Society may be contrasted with societies in which the economic underpinning
is primarily Industrial or Agrarian. The machine tools of the Information Society are
computers and telecommunications, rather than lathes or ploughs.

Digital Economy: The “digital economy” is a term for all those economic processes,
transactions, interactions and activities that are based on digital technologies. The digital
economy is different from the internet economy in that the internet economy is based on
internet connectivity, whereas the digital economy is more broadly based on any of the
many digital tools used in today's economic world.

ICT Policy: Is a policy put into place by governments' and stakeholders' who are
committed to the process of bringing digital technology to all individuals and communities
so that they can have access to information

ICT Strategy: Is a plan of action to create an information technology capability for
maximum, and sustainable value for an organization.

Corporate Governance: Corporate governance is the system of rules, practices, and
processes by which a firm is directed and controlled. Corporate governance essentially
involves balancing the interests of a company's many stakeholders, such as
shareholders, senior management executives, customers, suppliers, financiers, the
government, and the community. Since corporate governance also provides the
framework for attaining a company's objectives, it encompasses practically every sphere



of management, from action plans and internal controls to performance measurement
and corporate disclosure.

King Code IV: A set of voluntary principles and leading practices. Drafted to apply to all
organisations, regardless of their form of incorporation

Management Information Systems (MIS): is a computer system consisting of hardware
and software that serves as the backbone of an organization's operations. An MIS
gathers data from multiple online systems, analyses the information, and reports data to
aid in management decision-making

Digital Maturity: A snapshot of the extent to which a business has digitally transformed
and is “ready” for the market in which itfinds itself (Armstrong, 2019).

Digital Transformation: The process to get from the current level of digital maturity to
an aspired future state of digital maturity (Armstrong, 2019).

Digital Transformation Roadmap: Is an approach to defining and managing a digital
transformation effort. It provides a structured way to move through the many programs
needed to realize success. The roadmap begins with an assessment of the digital
maturity of the business today and moves on to a definition of a future vision.

Fourth Industrial Revolution (4IR): 4IR is the term used to describe the current and
developing environment in which disruptive technologies are changing the way we live
and work (It as the advent of “cyber-physical systems” involving entirely new capabilities
for people and machines). These disruptive technologies include the Internet of Things
(IoT), Robaotics, virtual reality (VR), Augmented Reality (AR), Big Data, Cloud Computing,
Blockchain, Additive Manufacturing (3D Printing) and Artificial Intelligence (Al).

* |oT: Is a system of interrelated computing devices, mechanical and digital
machines provided with unique identifiers (UIDs) and the ability to transfer data
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over a network without requiring human-to-human or human-to-computer
interaction.

Robotics: It is an area of the 4IR that focuses on the development and use of
robots. Robots are computer-based devices programmed to perform functions
ordinarily ascribed to humans. Robots manipulate objects in the physical world
based on collected data and sensing of information to mimic humans, and due to
their programmability nature as devices, they mostly carry out various routine or
repetitive tasks.

Big Data: These are extremely large data sets that may be analysed
computationally to reveal patterns, trends, and associations, to help in decision
making.

Cloud Computing: Cloud computing is about using computer facilities, both
hardware, and software that are owned by an external party. Under cloud
computing, operating systems, hardware, applications and IT storage no longer
reside in local premises, rather it is externally based, on the cloud, and is available
on-demand.

Artificial Intelligence: refers to the creation of intelligent machines that can
function and reason, to some extent, like human beings in solving real-life
problems. Al gives machines with the ability that enables them to adapt and learn
astasks are carried out. Al machines can perceive, learn, reason, adapt, problem
solves, plan, manipulate and move objects.

Additive Manufacturing (3D Printing): The 3D printing process builds a three-
dimensional object from a computer-aided design model, usually by successively
adding material layer by layer, hence it is called additive manufacturing. The
process enables the production of complex shapes using less material than
traditional manufacturing.

Virtual Reality: It is the use of computer technology to create a simulated
environment. Unlike traditional user interfaces, VR places the user inside an
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experience. Instead of viewing a screen in front of them, users are immersed and
able to interact with 3D worlds.

Augmented Reality: A technology that superimposes a computer-generated
image on a user's view of the real world, thus providing a composite view.
Blockchain: This is a shared, immutable ledger for recording transactions,
tracking assets and building trust. It can further be described as a simple yet
ingenious way of passing information from A to B in a fully automated and safe
manner. One party to a transaction initiates the process by creating a block. This
block is verified by thousands, perhaps millions of computers distributed around
the net. The verified block is added to a chain, which is stored across the net,
creating notjust a unigue record, but a unigque record with a unique history.

Assumptions

All respondents to interviews and survey questions can answer the set questions.
Stakeholders in mining company X shall share relevant information, reports, etc in
a reasonable manner

Respondents will answer all questions honestly without any form of bias. This
assumption is made based on the respondents' understanding and assurance by

the author that the information will be used solely for academic purposes and that
itwill not put their careers at risk.

On some interview questions, the respondents will agree to make available any
form of supporting documentation or evidence to support their views. The
assumption is made under a condition that any form of supporting evidence on
some questions may be requested.
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CHAPTER 2. LITERATURE REVIEW

2.1 Introduction

The Diffusion of Innovations Theory seeks to explain how, why, and at what rate do
new ideas and technology spread. This Theory was proposed by Everret Rodgers.
Rogers argues that diffusion isthe process by which an innovation is communicated over
time among the participants in a social system. Adoption is a decision of “full use of an
innovation as the best course of action available” and rejection is a decision “not to adopt
an innovation”(Rogers, 1982). Rogers defines diffusion as “the process in which an
innovation is communicated through certain channels over time among the members of
a social system”. As expressed in this definition, innovation, communication channels,
time, and social system are the four key components of the diffusion of innovations. When
promoting innovation to a target population, it is important to understand the
characteristics of the target population that will help or hinder the adoption of the

innovation.

“The Diffusion of Innovations Theory has been used successfully in many industries
including communication, agriculture, public health, criminal justice, social work, and

marketing. In public health, the Diffusion of Innovation Theory is used to accelerate the

adoption of important public health programs that typically aim to change the behaviour

of a social system. For example, an intervention to address a public health problem is

developed, and the intervention is promoted to people in a social system with the goal of
adoption (based on Diffusion of Innovation Theory). The most successful adoption of a

public health program results from understanding the target population and the factors

influencing their rate of adoption.”

The final result of this diffusion is that human beings, as part of a social structure, follow
a brand-new concept, action or object (LaMorte, 2019). Adoption approach when
someone does something different than what they should have done before (i.e.,
purchase or use a brand new object, assemble and execute a brand new action, and so
on) (LaMorte, 2019).
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The key to adoption is that the character should see the idea, behaviour or product as

new or innovative. It is this way that diffusion is viable (LaMorte, 2019).The adoption of a

new idea, behaviour or product (i.e., "innovation”) is no longer taking place

simultaneously in a social system; as a substitute, it is a method by which a few people
are more capable of undertaking innovation than others (LaMorte, 2019).

Researchers have established that those who pursue invention early have different
features than those who embrace innovation later on. It is very important to understand
the characteristics of the target population when promoting innovation to the target
population, so that one can help or obstruct the adoption of innovation (LaMorte, 2019).

Digital technologies continue to change how people live or interact with their working
environment. However, there is a general lack of consensus on which theoretical
framework is acceptable and enough to help companies, and digital transformation
practitioners better understand the process of realising digital business transformation
within an organisation.

This proposed research will strive to unpack the key concepts related to digital
technologies and the transformation process to embed them in an organisation. The
literature review in the next sections provides a wider view of these concepts based on
prior researches conducted. Based on the reviewed literature, a theoretical framework
will be chosen, and a proposition will be formulated based on this study.

According to a publication by Capgemini Consulting (Capgemini.com, 2011), the
application and the use of technology to radically improve performance or extend the
reach of enterprises is an ongoing and current topic of discussion for many organisations
across the world. It indicates that many executives in various industries have embarked
on using digital advances such as analytics, mobility, social media and smart embedded
devices to improving their use of traditional technologies such as ERP to change
customer relationships, internal processes, and value propositions. However, other
executives realised an urgent need to pay close attention to their industry. This is
prompted by an observation on the speed that digital technology disrupted media
industries in the past decade. Successful digital transformation journeys focused mainly
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on how to drive change from the top to the bottom, with a clear focus on how change
must be driven rather than what could be done when looking at the endless opportunities
presented by digital technologies.

Business leaders tend to focus their digital transformation journey across three segments
of their organisation, the customer experience, operational processes, and business
models. Based on a comparative analysis of literature done on journals and articles
relevant to this subject, a lack of alignment between industry-based research and
academic-based research about digital business transformation was established.

Nwaiwu (2018) conducted qualitative desk research using reputable business and
scientific data sources by applying an academic approach to assess various theoretical
and conceptual frameworks that are considered to be relevant to the subject of digital
business transformation, and that contribute to expanding the general understanding of
the digital transformation of businesses. The assessment conducted aimed at
understanding the suitability and robustness of these frameworks in addressing digital
transformation.

Based on a comparative analysis of literature done on journals and articles relevant to
this subject, a lack of alignment between industry-based research and academic-based
research about digital business transformation was established.

(Schmarzo, 2016) views digital business transformation as the process of “integrating the
growing body of digital technologies and the resulting customer, product and operational
data (insights) into an organization‘s physical value creation capabilities to yield new
sources of intellectual capital (data and analytics), competitive differentiation and
customer insight.”

The following conceptual frameworks, theoretical frameworks, and models are classified
as being relevant to the subject of digital transformation and will be discussed in detail in
the next sections:

« Diffusion of Innovations Theory by Everret Rogers
» Digital Technology Applications by Capegemini Consulting
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+ Six Keysto Success Framework by Kavadia et al. (2016).

+ Digitisation Piano Digital Business Transformation Framework by Wade (2015).

* The Digital Reinvention Framework by Berman et al. (2016).

» Digital Innovation Strategy Framework by Nylén & Holmstrém (2015).

» Technology Acceptance Model (TAM)

+ Digital Transformation Framework, by Corver and Elkhuizen (2014).

» Digital Orchestra Framework

+ Digital Transformation Framework, by Matt et al.

» Digital Enterprise Integrative Management Framework by Bowersox et al. (2005).

* The Unified Theory of Acceptance and Use of Technology (UTAUT) Framework
by Venkatesh et al. (2003).

2.2 Definition of topic or background discussion

Mining is about the extraction of natural resources from the ground, and the concept of
digital mining with technology as an enabler sounds like a farfetched phenomenon. Big
technology companies like Google, Facebook, and Amazon are leading international
organisations in the application of digital technologies. Mining remains an industry with
an opportunity to transform from the traditional ways of doing business and adapt to the
new era. Key to this transformation, there is an existing opportunity to conduct an
assessment of the said organisation to understand the relevance of various frameworks
and models applicable to embark on a digital transformation journey.

These following concepts will be discussed in the study:

* Digital maturity
+ Digital transformation

2.3 Diffusion of Innovations Theory

Diffusion of Innovation Theory, developed by E.M. Rogers in 1962, is one of the oldest
social science theories. It originated in communication to try and explain how, over time,
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anidea or any product gains momentum and gets to spread through a specific population.
The result of this spread is that people, as part of a social system, adopt a new idea,
behaviour, or product.

Diffusion research has focused on five areas:

* The characteristics of an innovation which may influence its adoption.

+ The decision-making process that occurs when individuals consider adopting a
new idea, product or practice.

* The characteristics of individuals that make them likely to adopt an innovation.
* The consequences for individuals and society of adopting an innovation.
+ Communication channels used in the adoption process.

Rogers proposed that the following four elements influence the spread of a new idea:

* The innovation itself.

* The communication channels.
* Thetime.

* The social system.

Diffusion research centers on the conditions which increase or decrease the likelihood

that a new idea, product, or practice will be adopted by members of a given culture.
Diffusion of innovation theory predicts that media as well as interpersonal contacts
provide information and influence opinion and judgment. Diffusion is the “process by

which an innovation is communicated through certain channels over some time among

the members of a social system”. An innovation is “an idea, practice, or object that is
perceived to be new by an individual or other unit of adoption”. “Communication is a
process in which participants create and share information with one another to reach a
mutual understanding”’(Rogers, 1982).

This process relies heavily on human capital. The innovation must be widely adopted to
self-sustain. Within the rate of adoption, there is a point at which an innovation reaches

17



critical mass. The information flows through networks. The nature of networks and the

roles opinion leaders play in them determine the likelihood that the innovation will be

adopted. Innovation diffusion research has attempted to explain the variables that
influence how and why users adopt a new information medium, such as the Internet.

Opinion leaders exert influence on audience behaviour via their personal contact, but
additional intermediaries called change agents and gatekeepers are also included in the
process of diffusion.

When promoting an innovation, there are different strategies used to appeal to the
different adopter categories. There are five established adopter categories, and while
most of the general population tends to fall in the middle categories, it is still necessary
to understand the characteristics of the target population. Rogers defines an adopter
category as a classification of individuals within a social system based on innovativeness:

Innovators - These are people who want to be the first to try the innovation. They
are venturesome and interested in new ideas. These people are very willing to
take risks and are often the first to develop new ideas. Very little, ifanything, needs
to be done to appeal to this population.

Early Adopters - These are people who represent opinion leaders. They enjoy
leadership roles and embrace change opportunities. They are already aware of
the need to change and so are very comfortable adopting new ideas. Strategies to
appeal to this population include how-to manuals and information sheets on
implementation. They do not need the information to convince them to change.

Early Majority - These people are rarely leaders, but they do adopt new ideas
before the average person. That said, they typically need to see evidence that the
innovation works before they are willing to adopt it. Strategies to appeal to this
population include success stories and evidence of the innovation's effectiveness.
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Late Majority - These people are sceptical of change and will only adopt an
innovation after it has been tried by the majority. Strategies to appeal to this
population include information on how many other people have tried the innovation
and have adopted it successfully.

Laggards - These people are bound by tradition and very conservative. They are
very sceptical of change and are the hardest group to bring on board. Strategies
to appeal to this population include statistics, fear appeals, and pressure from
people in the other adopter groups.

Technology Adoption Lifecycle
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Figure 2. Technology penetration bell-curve

Rate is usually measured by the length of time required for a certain percentage of the
members of a social system to adopt an innovation. The rates of adoption for innovations
are determined by an individual's adopter category.

Opinion leaders have the most influence during the evaluation stage of the innovation-
decision process and on late adopters. Also, opinion leaders typically have greater
exposure to the mass media, more cosmopolitan, greater contact with change agents,
more social experience and exposure, higher socioeconomic status, and are more
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innovative than others. In regional and rural areas, more innovation takes place in
communities that have stronger inter-personal networks.

Innovations are often adopted by organizations through two types of innovation-
decisions:

* The collective innovation decisions.
* The authority innovation decisions.

The collective decision occurs when adoption is by consensus. The authority decision
occurs by adoption among very few individuals with high positions of power within an
organization. Unlike the optional innovation-decision process, these decision processes
only occur within an organization or hierarchical group. Within an organisation certain
individuals are termed "champions" who stand behind innovation and breakthrough
opposition.

The phases in which an individual adopts innovation and in which diffusion is achieved
include recognition of the needfor innovation, the decision to accept (or reject) innovation,
the actual use of innovation to check it, and the continued use of innovation (LaMorte,
2019).

There are 5 key factors that affect the adoption of innovation, and each of these factors
play a particular role in the five adopter categories (LaMorte, 2019).

Relative Advantages
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Figure 3. Personal Innovativeness and User Involvement model
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Relative Advantage - The degree of which innovation is considered to be superior to the
design, system, or commodity that it substitutes (LaMorte, 2019).

Compatibility - How compatible innovation is with the beliefs, perceptions and
expectations of future customers (LaMorte, 2019).

Complexity - How complicated it is to grasp and/or utilize an innovation (LaMorte, 2019).

Tradability - The degree to which the product may be tested or evaluated before a
decision about adoption is made (LaMorte, 2019).

Observability - The degree to which innovation provided reaches measurable outcomes
(LaMorte, 2019).

To critique this theory, according to Damsgaard and Lyytinen (2001) diffusion arena,
innovation, and adopter decisions are influenced by the industry structure, cultural
structures, economic (macro, meso, and micro) constraint, market context, technological
constraints, and technical constraints.

According to these authors, the Diffusion of Innovations Theory (DOI) falls short of the
theoretical constructs that help in addressing how complex networked technologies may
or will diffuse. It does not offer adequate constructs in dealing with collective adoption
behaviours.

They believe that DOI researchers will have a likelihood of providing a faithful account of
the diffusion of complex and networked innovations if they consider the following issues
as a necessary step going forward.

* Seek to understand the local complex, networked, and learning intensive features
of the technology.

» Seek to understand the critical role of market making and institutional structures
in shaping the diffusion arena.

* Focus on critical process features and all key players in the diffusion arena.
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Develop multi-layered theories of diffusion that factor out mappings between
different layers and locales.

Use alternative theoretical perspectives that help extend analysis beyond
guestions of efficient choice.

Good candidates include political models, institutional models, and theories of
team behaviour in conflict cooperative games.

Recognize the need for varying time scales when seeking to account for what
happened and why.

Develop theories at the site and with multiple levels of analysis

2.4 Digital Transformation Review

Digital transformation is related to the process of moving the current level of digital
maturity to a desired future state of digital maturity by using technology as an enabler for
new ways of thinking. This concept is related to organizational change and culture. To
understand how organisations can drive change in a digital world, it is also critical to
understand the organisational culture. There is a consensus that culture does exist, and
it plays a significant role in shaping the behaviour of any organisations (Watkins, 2013).

Irrespective of any new or old technology an organisation is using, re-envisioning and
driving change involves management and people change (Capgemini.com, 2011).
Leadership is essential in the digital transformation journey.

Many transformation initiatives that failed within many companies have been linked to a
poor understanding of change being a transformative process by organisational leaders
and managers (Kotter, 2006).

The qualitative study done by Capgemini Consulting focussed on 157 executives and
business leaders in 50 companies across 15 different countries covering a broad range
of industries (Figure 1) with the exclusion of South Africa. The researcher of this
gualitative study will be narrowing down the study to focus on Company X as a mining
company based in South Africa. A comparison and a test on some of the findings by
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Capgemini Consulting on business leaders will be done at a company level involving the
board, executives, and establish any linkages of results with employees atdifferent levels.

Americas
& Canada

Figure 4. Business leaders Interviews conducted in various industries and

countries. (Capgemini.com, 2011)

2.4.1 Link between IT transformation and Digital Transformation
(Capgemini.com, 2011)

According to Armstrong (2019), IT transformation is a superset of digital transformation
as a key enabler and should not be confused as being the same (Figure 2)

IT Transformation

Digital Transformation
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Figure 5. A way to think about digital transformation. (Armstrong, 2019)

2.4.2 Digital Maturity and Leading in the Digital World

Leadership in any organisation is fundamental to any form of change. Digital leadership

is “a leader’s contribution to the transition toward a knowledge society and their

knowledge of technology” (Klutz and Firlej, 2016). Digital leaders must keep up with the
ongoing global revolution, and they are required to understand the technology

revolutionary force asjust an enabler. According to Kluz & Firlej (2016) publication on the

World Economic Forum (WEF) about how to become a leader in the digital age, outlines

that traditional leadership styles still exist. These styles co-exist with a mixture of other
sets of skills such as being able to identify technological trends across different sectors,

understanding your knowledge limitations as a leader and ways to acquire the missing
knowledge through existing resources. Leaders are then required to blend these sets of

skills required to lead in the digital world (Kane et al., 2019). These skills include

transformative vision, forward-looking, understand technology, have strong leadership,

and they must be change-oriented.

Change takes years, it is not an event, and it requires careful consideration when
undertaken to avoid pitfalls because even highly skilled managers make mistakes (Kotter,
2006). According to Kotter (2006), the following steps can be taken to by leaders in the
order stated to increase the probability of any change or transformative process a chance
to succeed.

» Establish a sense of urgency.

* Form a powerful guiding coalition.

« Create avision.

« Communicate the vision.

« Empower others to act on the vision.

+ Plan for and create short term wins.

» Consolidate improvements and produce more change.
» Institutionalize new approaches.
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Digital maturity refers to the extent to which a business has digitally transformed and is
ready for the market in which it finds itself (Armstrong, 2019). It has two fundamental
dimensions, leadership capabilities and digital capabilities (Westerman, Bonnet and
McAfee, 2014). The two dimensions are further described as leadership & strategy, the
digital enablement & adoption (Armstrong, 2019) as indicated in Figure 3. These
elements provide a means of assessment on where the organisation is in terms of digital
mastery (Westerman, Bonnet and McAfee, 2014).

Digital Maturity

Leadership & Strategy Digital Enablement & Adoption

Customer Orientation

Vision & Intent
ision & Inten & Engagement

Waorkforce enablement

Culture & Engagement and Skills

Governance & o Operations and Core
Organisation Ny Processes

New Value Streams & I Technology & Data
Business Models o Parors. o Embeddedness

Investment &
innovation

Figure 6. Digital Maturity elements. (Armstrong, 2019)
There are four levels of digital mastery (Figure 4), the beginners, Fashionistas,

Conservatives and Digital Masters also known as Digirati (Westerman, Bonnet and
McAfee, 2014).
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Fashionistas Digital Masters
* Many advanced digital features » Strong overarching digital vision
(e.g., social, mobile) in silos * Excellent governance across silos
* No overarching vision * Many digital initiatives generating
* Underdeveloped coordination business value in measurable ways
* Digital culture may exist in silos * Strong digital culture
3 Beginners Conservatives
* Management skeptical of the » Qverarching digital vision, but
business value of advanced digital may be underdeveloped
technologies » Few advanced digital features, though
* May be carrying out some traditional digital capabilities may be
experiments mature
* Immature digital culture * Strong digital govemance across silos
» Active steps to build digital skills and
culture
Leadership capability

Figure 7. Four levels of digital mastery. (Westerman, Bonnet and McAfee, 2014)

2.5 Digital Technology Applications by Capgemini Consulting

Across multiple industries shown in figure 1, most business leaders tend to focus their
digital transformation journey across three segments of their organisation, customer
experience, operational processes, and business models (Figure 6). This model has nine
critical building blocks for digital technology applications, which form part of the digital
transformation journey. The pace at which different organisations are moving depends
onwhere they are in the journey.

2.5.1 Business Model

Failure to change the way an organisation does business in a digital world may lead to
its death. Organisations are digitally modifying their traditional businesses to remain
relevant, and businesses are scaling up into a global business due to enablement brought
by these technologies and the integrated nature of information, while new businesses
start as digital entities form the beginning.
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Customer Operational Business
Experience Process Model

Customer understanding Process digitization Digitally-modified business

* Analytcs-based segmantation * Perloemance improvemant
» Socially-mformed knowledge * New features

Top line growth Worker enablement

* Digitaly-enthancad ssllng
* Predictive marketing
* Streamiingd Customer (HOCesses

Customer touch points

* Customer senvics
* Cross-Channal coberence
* Saif sarvice

Figure 8. Three main focus pillars of digital transformation in organisations

(Capgemini.com, 2011)

2.5.2 Operational Process

Transformation of internal processes, either through digitisation of the process in the form
of automation on the nonautomated approach, forms part of the operational process
improvement in the digitalisation journey. The connectivity of people brought by digital
technologies enables remote working and enhances collaboration among individuals in
different areas. Visualisation of work processes improves decision making, and it also
increases accountability due to transparent performance management.

2.5.3 Customer Experience
Digital technologies are enabling companies to be customer centric. Improving customer

services has become easier. An enhanced way of understanding various market
segments through customer data creates a means of keeping up with what customers
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need. The provision of integrated customer experience is a critical component of these
digital technologies.

2.5.4 Digital Capabilities

Digital capabilities are the key building blocks that sit across the nine digital technology
applications. The ability of digital capabilities to provide analytics helps companies
become competitive in their sphere of operation. These capabilities provide the
advantage of having unified data and processes by breaking down existing silos. The link
between Business and Information Technology (IT) departments has become a critical
component of the capabilities than ever before. Lastly, the spread of critical skills to
various solution providers often makes integrations difficult, so having a strong internal
IT team makes the journey of digital transformation easier.

2441 Unified Data and Processes

A digital platform of integrated data and processes is a key technology component

needed for digital transformation. Several large successful companies often operate in
silos, with disparate systems, data definitions, and business processes (Capgemini.com,

2011). The first step to digital transformation for many organisations is an investment in

integrating data and all processes across the entire value chain of the company. Web-

based companies have an added advantage through analytics and personalisation due
to integrated and unified process when compared to traditional old firms. Companies
involved in multi-channel operations find it difficult to operate without a digital platform.

2.4.4.2 Solution Delivery

Dueto most IT departments having solid development methods in place focused on well-
defined requirements and mature technologies, the emerging digital technologies often
require companies to look outside the firm for skills and capabilities to modify processes
or build new methods onto the data and process. As a result of the knowledge of emerging
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technologies spread across silos of several external vendors, integration often becomes
difficult. Analytics also require skills that IT departments do not always possess.

24.4.3 Analytics Capabilities

Various executives across different industries highlight the importance of information
management and analytics through data mining to create new insights (Capgemini.com,

2011). Firms with integrated data platforms and can perform analytics at different levels
ofthe organisation and improve decision making processes or response rates to any form

of change in the business. Building analytics capabilities can be an expensive exercise
as it requires special skills and a change in business management. Data analytics can

be a competitive advantage.

2444 Business and IT Integration

Any firm with a lack of IT and Business relationship will find it difficult to embark on a

digital transformation journey. Digital transformation requires a strong relationship

between IT and business executives. A common understanding will helpthe IT executives

recommend and suggest technology interventions that will help business executives meet

their goals. Digital transformation in many companies tends to be strategically driven by
the Chief Information Officer (CIO). Companies with a concrete IT/Business relationship

are in a better position to start a digital transformation journey.

2.6 Six Keysto Success Framework

The Six Keys to Success Framework was proposed by (Kavadias, Ladas and Loch,
2016), it attempts to link technologies and markets, the fundamental notion being that “no
new technology can transform an industry unless a business model can link it to an
emerging market need.” The framework was proposed based on the outcome of in-depth
analysis of 40 companies that had launched new business models in different industry
segments, and an extensive review of frequently published industry reports by major
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think-tanks such as PwC, EY, Mckinsey Global Institute, and the Economist Intelligence
Unit (EIV).

The findings from these 40 companies were closely related with the findings obtained by
Bradley (2015) in the ‘Digital Vortex’ framework which shows how companies in various
industry segments (Figure 7) are being affected by digital disruption, i.e. “it represents
the inevitable movement of industries towards a digital centre in which business models
and value chains are digitised to the maximum extent” (Bradley et al., 2015).
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Figure 9. Disruptors invarious industries.

2.7 Digitisation Piano Digital Business Transformation Framework

“Digital Piano”

This framework was proposed by Wade (2015), it was also published in a report by the
Global Centre for Digital Business Transformation. The framework attempts to explain
how successful digital transformation must eventually lead to organisational change,
which in turn, must lead to improved performance for the firm through a nexus that
connects digital modern business models.

technologies and
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The theoretical premise for this conceptual framework is that: the application of digital
technologies to achieve a successful transformation should lead to a significant
organisational transformation which should cover the following areas within the
organisation’s structure (Wade, 2015) :

* Business model.

* Internal structure (how the company is organised).

* People (the company’s human resource assets).

* Processes (how the company does things).

* ICT capability.

+ Its offerings (products or services offered by the company).

* Its engagement models (how the company engages with external
stakeholders).

The framework lacks sufficient empirical evidence that tests its Proposition when

compared to the Six Keys to Success framework.

2.8 Digital Orchestra Framework

This framework is published through the Global Center for Digital Business
Transformation (an initiative of Cisco Corporation and IMD) and ittakes into consideration
the following ten key areas (Figure 8) of focus that organisations should do during a digital
transformation journey (Wade et al., 2017):

vvvv

STRATEGIC DIRECTION

Figure 10. Orchestrating Digital Business Success Model.
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» Offerings.

* Channels (Go-to-Market).

* Customers.

* Partners.

* Workforce (Engagement).
* Processes.

* IT Capability (Operations).
» Structures.

* Incentives.

* Culture (Organisation).

The framework seeks to address the following set of questions that are top-of-mind for
the hundreds of senior executives with whom the center has engaged:

* How should we execute our digital transformation?
* Where do we start?
* What is the sequencing of actions?

» Indifferent areas of the business, what precisely should we change, and to
what extent?

The fundamental premise of this framework is that the organisation must decide what
kind of value they want to create and explore strategic options to achieve it. The Digital
Orchestra framework was proposed as a replacement for the Digital Piano framework.

2.9 The Digital Reinvention Framework

The Digital Reinvention framework (Berman, Korsten and Marshall, 2016) was proposed
by these authors based on the notion that “for successful digital reinvention, organisations
need to pursue a new strategic focus, build new expertise, and establish new ways of
work.” According to this framework, for traditional organisations to achieve successful
digital reinvention (digital business transformation), they must pursue a fundamental

32



bottom-up reinvention of strategy, operations, and technology. This means the company
should be maintaining an overarching focus on experience and not on productivity.

“The Digital Reinvention Framework proposes a path to achieving a digitally transformed
organisation through an experience-first approach that focuses on the adoption of digital

drivers (digital technologies such as cloud computing, cognitive and analytics, mobile,
Blockchains, 10T, etc.), built on afoundation of three key organisational priorities that are:
the pursuit of a new focus, development of new expertise, and the establishment of new
ways of working”.

The main limiting factor about this framework is the fact that it remains theoretical without
any form of empirical evidence that tests its Proposition.

2.10 Digital Innovation Strategy Framework

The Digital Innovation Strategy is proposed by Nylén & Holmstrom (2015). The framework
leaves out traditional businesses as it focuses on diagnosing and improving digital
products and services by assessing where they are currently and the path required to
improve digital products and services (Nylén and Holmstrém, 2015).

The framework is focusing on these three broad categories:

* Products — cover user experience and value proposition.
« Environment— covers digital evolution scanning.
« Organisation - covers skills and improvisation.

2.11 Technology Acceptance Model (TAM)

Davis (1989) proposed the Technology Acceptance Model framework, and a third version
of the framework now exists (TAMS3). It helps explain the usage of technology within a
specific context, and the usage could either be the ease of use or the usefulness of that

specific technology as perceived by the users. The perceived usefulness can be defined
as the extent to which a person believes that using an IT will enhance their job
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performance, and the perceived ease of use is the degree to which a person believes
that using a technology will be free of effort.

Forthe framework to continuously be a useful tool for analysis and to understand various

factors that influence technology usage and adoption, the model needs to continuously

evolve. “The research on individual-level IT adoption and use is mature and has provided
rich theories and explanations of the determinants of adoption and use decisions, TAM

being a theoretical framework product of one of such research is highly predictive of IT
adoption and use, one of the major criticism against the model has been its lack of

actionable guidance to practitioners” (Venkatesh and Bala, 2008).

TAM had some inadequacies which lead to a proposed update and the theoretical
expansion of the model, TAM2 was then further developed by Venkatesh & Davis (2000).
They did so by identifying and theorising about the perceived usefulness — subjective
norm, image, job relevance, output quality, result demonstrability, and perceived ease of
use— experience and voluntariness (Venkatesh and Davis, 2000).

Venkatesh & Bala (2008) further updated the model to come up with TAM3. It is a
combination of the TAM2 model of the determinants of perceived ease of use by
Venkatesh and Davis with that of Venkatesh (Venkatesh, 2000). TAM3 postulates three

new relationships that were not empirically tested in TAM2. In TAM3, Venkatesh & Bala

(2008) proposed that “experience will moderate the relationship between the following —
perceived ease of use and perceived usefulness; computer anxiety and perceived ease

of use; and, perceived ease of use and behavioural intention.”

TAM has sufficient empirical evidence to support its viability key models that predict user
intentions and behaviour towards the use and adoption of technology. Considering this
model concerning the adoption and use of digital technologies from an organisational
point of view, predicting digitalisation based on the perceptions of ease of use and the
usefulness of digital technologies becomes inadequate to understand the dynamics that
continuously drive organisational decisions to take the digital route.
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2.12 Digital Transformation Framework, by Corver and Elkhuizen

According to Corver and Elkhuizen (2014), Digital business transformation is built on the
following four pillars.

* The Customer

* The Product

* The organisation

* The processes and systems

Corver & Elkhuizen (2014) believe that this framework will be useful and add value to any
organisation developing a digital vision or build new business models focused on digital
opportunities. “Successful organizations operate with a clear business direction, using a
vision and roadmap that define the way forward. Without these crucial strategic
instruments, businesses would focus only on solving today’s problems and fail to create
continuous value for their stakeholders” (Corver and Elkhuizen, 2014). According to these
authors that proposed this framework, digital transformation often begins with the

customer. The authors strongly believe that a process of knowing and understanding the

customers better is the first step before any improvements to service levels offered to

them, followed by a process of working on the digitisation of customer experience.

2.13 Digital Transformation Framework, by Matt, Hess, and Benlian

The framework is a basic academic foundation that has not been tested and validated as
a framework that can be used for understanding digitalisation (Matt, Hess and Benlian,
2015). The model describes various building blocks for digital transformation along four
dimensions (use of technologies, changes in value creation, structured changes, and
financial aspects) which it considers to be important.
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With the consideration that the primary key aspect of any business is growth and profit,
the framework placesfinancial aspects atthe centre of the model as itserves as a primary
driver of motivation.

2.14 Digital Enterprise Integrative Management Framework

According to the authors that proposed this framework, they believe that true supply chain
excellence can only be achieved through digital business transformation (Bowersox,
Closs and Drayer, 2005).

This framework breaks the transformation into three processes:

* Enterprise core processes — Which is mainly focused on the maximising of
customer value.

» shared real-time information and operational connectivity — this creates a
response-based/demand-driven network of supply chain relationships
among participating business entities.

« Commitment to operational excellence — manifested in the form of
customer-centricity.

The framework intends to try and link the achievement of true collaboration within a
supply chain with digital business transformation as a precondition for true collaboration
to start occurring. The authors stated that “Companies today participate in extended
supply chains, where real operational efficiency and revenue enhancement come from
greater visibility, integration, and synchronization among connected partners”

The framework is academic, it has not been tested and validated with empirical evidence
that supports its applicability.
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2.15 The Unified Theory of Acceptance and Use of Technology
(UTAUT) by Venkatesh, Morris, Davis GB and Davis FD

UTAUT is a combination of key concepts found through various research work in
explaining ICT usage behaviour (Venkatesh et al., 2003). The key concepts come from
the Theory of Planned Behaviour (TPB), innovation diffusion theory (IDT), Technology
Acceptance Model (TAM), motivation model, and the social cognitive theory to develop a
unified theory for technology acceptance (Negahban and Chung, 2014).

The framework proposes that the business is likely to accept, use and adopt technology
if the environmental, social influence and economic factors are all present. The UTAUT
framework with its empirical evidence continues to be useful in explaining variance in
behavioural intention towards the use of any piece of technology.

2.16 Comparison of the Frameworks

Nwaiwu (2018) conducted a comparison exercise of various frameworks based on their
applicability to digitalisation in any industry (Table 1). The following assessment criteria
has been used for the comparison:

¢) The ability of the framework to help organisations understand where they
currently are positioned in their digital transformation journey.

d) Their ability to help organisations understand what needs to be
transformed.

e) Their ability to help organisations understand how they can achieve digital
transformation.

Nwaiwu (2018) stated that “It is pertinent to note that an overwhelming number of
conceptual frameworks on digitalisation have their roots in an industry publication, and
academia offers nothing except for the TAM, which cannot be expressly taken as a
framework for digitalisation. Quite ironically, only the TAM framework has been subjected
to academic validation when compared to the rest as a scientifically rigorous framework
backed by theory. The models were compared via their ability to assess the current state
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of digital transformation within an organisation. Based on this parameter, only three of
the six frameworks reviewed can help an organisation understand their current position
in the digital transformation journey — the Six Keys to Success, Digital Piano, and Digital
Innovation Strategy frameworks. The next parameter that was considered focuses on
‘whatto transform’ within the organisation; for this parameter, the Digital Piano framework
provides the most comprehensive coverage with seven areas suggested for the
organisation, while the TAM3 framework has the least with zero areas suggested. The
Six Keys to Success quite remarkably only focuses on the business model as the area to
cover but does this by linking technologies identified with market opportunities. This
makes the framework more of a diagnostic tool than a ‘how-to’ tool. The final parameter
considered is ‘how to transform’ parameter. For this parameter, only two — the Digital
Innovation Strategy and TAM3 — fail to provide a minimum guide on how organisations
can achieve digital business transformation. Also, none of the frameworks reviewed so
far offer any detailed approach on how to achieve digital business transformation.”
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Table 2. Comparison of relevant conceptual and theoretical frameworks.
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2.17 Digital Transformation Concerns for Sustainable Development

There is an anticipated changing nature of jobs and fear of employment opportunities
disappearing across various industries due to digital technologies that form part of the
Fourth Industrial Revolution (4IR) by society. A minimal discussion about sustainable
development is important, particularly about Artificial Intelligence (Al) as one of the
technologies that keep raising questions about the future of mining due to digital
transformation, and future employment concerns in the mining sector.

The Center on Global Economic Governance hosted a panel discussion on “Artificial
Intelligence: Implications for Governance and Public Policy" on February 23, 2018
(Gilmartin, 2019). It clear that Al has become good at playing a variety of games;
however, it is the potential influence on the public policy that remains critical. The issue
of employment and jobs being at risk became one of the critical factors which Ronaldo
Lemos (a visiting professor at Columbia SIPA) highlighted as an important Policy question
on how to keep Al in the public interest. He also noted that Al often transcends political
preferences. As published in the World Economic Forum, unemployment is one of the
listed ethical issues brought by Artificial Intelligence (Bossmann, 2019).
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As part of the South African National Development Plan (NDP) (National Planning
Commission, 2019) to grow an inclusive economy, building capabilities, enhancing the
capacity of the state, and promoting leadership and partnerships throughout the society,
the following remain the key priorities of focus.

» Raising employment through faster economic growth
* Improving the quality of education, skills development, and innovation
« Building the capability of the state to play a developmental, transformative role.

The South African Mining charter is also driving this agender as a conduit to the aims of
the NDP.

The 2030 Agenda for Sustainable Developmentwith 17 Sustainable Development Goals
was adopted at the UN Sustainable Development Summit in New York in September
2015 (Sustainabledevelopment.un.org, 2019).

Digital technologies have the potential to either be against or enhance some of the
following global key goals; hence, it is worth mentioning them.

Goal 1. End poverty in all its forms everywhere

Goal 2. End hunger, achieve food security and improved nutrition and promote
sustainable agriculture

Goal 3. Ensure healthy lives and promote well-being for all at all ages

Goal 4. Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all

Goal 5. Achieve gender equality and empower all women and girls

Goal 6. Ensure availability and sustainable management of water and sanitation
for all

Goal 7. Ensure access to affordable, reliable, sustainable and modern energy for all

Goal 8. Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all
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Goal 9. Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation

Goal 10. Reduce inequality within and among countries

Goal 11. Make cities and human settlements inclusive, safe, resilient and
sustainable

Goal 12. Ensure sustainable consumption and production patterns

Goal 13. Take urgent action to combat climate change and its impacts*

Goal 14. Conserve and sustainably use the oceans, seas and marine resources
for sustainable development

Goal 15. Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse land
degradation and halt biodiversity loss

Goal 16. Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and inclusive
institutions at all levels

Goal 17. Strengthen the means of implementation and revitalize the global
partnership for sustainable development.

2.18 Conclusion of the Literature Review

Digital transformation requires a strong leadership focus with an ability to learn new skills
to complement old ones to lead in the digital world. Developing a digital strategy with a
road map indicating the relationship of various parts of the value chain forms part of the
journey to successful digital transformation.

A starting point to begin digital transformation is a solid relationship between IT
departmentand business executives. A common digital platform with integrated data and
processes is a fundamental technology component of any successful digital
transformation process. Business executives view digital transformation process to be
driven by customers, competitors, and employees.
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Digital maturity assessments provide a view of where the company is in terms of the
digital transformation journey, and it helps companies map the path to the desired state.

The application of digital technologies is broad and remains a topic of contention in many
industries, including mining. The fear of job losses due to the wave of digital technologies
across many industries shows that many people have a lack of understanding of the new
or potential opportunities brought by these technologies. There is still a lack of knowledge
as to whether these technologies, which form part of the 4IR will be against or help
achieve all the 17 Sustainable development Goals.

Based on the analysis of the different frameworks and their capabilities, the Digital Piano
model will be used throughout the research due to its ability to assess the current state
of the organisation on the digital transformation journey, and the key areas of focus for
transformation. Amongst all the frameworks, the Digital Piano provides the most
comprehensive coverage of what needs to be transformed:

* The Business Model.

* Organisation structure.

* Human resources.

* Internal processes.

* |IT capabilities.

» Products/ Services.

« Stakeholders engagement.

Due to the limitations of these frameworks on actions to be taken to transform, the
Leading Change Model by (Kotter, 2006) on howto transform will be used for triangulation
purposes in assessing the companies sequence of actions to affect digital business
transformation.

2.18.1 Proposition 1

4IR inthe mining sector is spurring the uptake and application of digital technologies while
significantly changing the industry structure of mining as we know it, therefore the digital



transformation of the internal processes within the mining value chain is the key area of
focus for a mining Company X.

2.18.2 Proposition 2

Various theoretical and conceptual digital transformation frameworks exist, however, the
Digital Piano digital transformation framework is the most appropriate for company X's
digital transformation journey. This framework isthe most appropriate as it covers various
aspects of the company from systems, processes and people.

2.18.3 Proposition 3

Embarking on the digital transformation journey of company X in the 4IR era requires the
co-operation and participation of all stakeholders to ensure successful implementation
and adoption of digital technology initiatives.
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CHAPTER 3. RESEARCH METHODOLOGY

3.1 Research approach

Digital Maturity is a snapshot of the extent to which a business has digitally transformed
and is “ready” for the market in which it finds itself (Armstrong, 2019). The maturity
measure has a standard survey to be used for data collection.

Digital Transformation is the process to get from the current level of digital maturity to an
aspired future state of digital maturity (Armstrong, 2019). Several qualitative questions
are created to understand this phenomenon through a series of interviews.

The researcher will be using a qualitative research approach to answer the research

questions. This approach allows the researcher to use more than one or more of the

available tools as a guide and potentially help in developing designs throughout the

research process while comparing and interpreting the results. This approach is
appropriate for this research as it is concerned with understanding rather than

explanation. The naturalistic perspective and the interpretive understanding of human

experience is fundamental to this research; hence, this approach is also preferential; it is
multiparadigmatic in focus.

3.2 Research design

This research will be in the form of a case study. Digital transformation and adoption of
related technologies in mining is the key subject of this research, and the ability of the
case study approach in drawing attention to what can be learned in a single case makes
it a feasible method to consider. Change management for any digital technology
implementation involves a behavioural change for adoption purposes, and because a
case study is considered as a way of conceptualizing and encapsulating human
behaviour (Schram, 2006) it is a reasonably acceptable approach for this research.
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This research approach will involve in-depth and detailed data collection though
interviews from multiple stakeholders within Company X. The casing method has the
potential to produce new theory and knowledge (Yin, 2003) which the researcher
envisages other mining companies seeking to embark on a digital transformation mining
journey may use as a baseline for testing in their approach.

3.3 Datacollection methods

The data for this research will be collected in the form of one-to-one interviews. This
method is a predominant mode of collecting information or data in qualitative research. It
is critical to the success of this research as it will provide the respondents and the
researcher an opportunity to meet and build trust. The researcher will acquire information
through direct interchange with the respondents. This approach provides an opportunity
to be creative and ask further questions or seek clarity on various responses.

The interviews will be structured. The structured interview will assist the researcher in
obtaining information about the experiences of the respondents about the questions
asked, which is critical to understanding the research objectives from the experience of

respondents. The structured interview through a list of prepared questions will assist the

researcher with data analysis and development or comparison of emerging themes.

3.4 Population and sample

3.4.1 Population

The South African mining industry is broad and given the amount of time required to
conduct this research, time will be a constraint to cover all the mining companies. This
research will be conducted at Company X, which is a diversified mining resources
company. Company X has launched a program called Digital@Company X to roll out
digital technology solutions across its coal mines, and this makes them an interesting
subject for this particular research. Among other digital technology rollout programs in
place, Company X has invested in a new digital twin mine with capabilities that enable
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the management team to connect and manage the mine remotely (Exxaro.com, 2019)
(Kilian, 2018).

3.4.2 Sample and sampling method

The researcher will be using purposive sampling, which is one of the non-probability
sampling methods. This method is appropriate due to the experience of the researcher
in the mining sector, and the ability to make good decisions on which individuals need to
be considered as part of the samples.

Mxolisi Mgojo (Exxaro.com, 2019), the CEO of Exxaro said “There was a time when
people came from over the world to learn from Exxaro and we’re determined to return to
that time. Exxaro is the benchmark for digitalisation in South Africa; not only in mining but
across business generally and we want to be the benchmark globally. Digitalisation is not
just a buzz word for Exxaro, it is fast becoming part of our culture. Everyone at Exxaro,
from the cleaner and security guard to the engineers, accountants and
management has bought into the idea that we need to relearn then unlearn then
relearn again as we transform digitally.”

Based on the acknowledgment that to digitally transform the mine, everyone needs to
buy into the idea as per one of the leading CEO in the south African mining sector, the
samples for this research at Company X will include the executives and senior
management responsible for driving this digital vision.

The interviews are conducted face-to-face through a series of arranged meetings, one
interview per person will be done. Clarity from the respondents may be required after the
interview if needed.
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Table 3: Profile of respondents

Level of Authority Description of respondents Numberto be
sampled
Level 1 Executive Management (Exco N
team, Strategy)
Level 2 Senior Management (Functional T
Heads, General managers, Head of
Departments)
Middle Management (Operational A
Level 3 managers)
Junior Management (Involved in i
Level 4 execution, frontline management) *
TOTAL number of respondents 14

3.5 The research instrument

This research will be in the form of face-to-face interview questions in Appendix A.
(Armstrong, 2019)Interview questions created are also based on the research objective
and the literature review conducted.

3.6 Procedure for data collection

Respondents will be approached directly to conduct face-to-face interviews.
Interviews will be recorded, and handwritten notes will only be taken where
recording is not permissible or possible.
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3.7 Dataanalysis and interpretation

Inductive thematic analysis of the data will be utilised to identify themes and patterns in
the collected data. This methodology will also allow the researcher to understand how
different participants experience the researched phenomenon (Braun and Clarke, 2006).

The researcher is obligated to observe their processes, analyse, and report on the
analytical process (Patton, 2002), this means being able to monitor and report on
procedures used throughout the work.

The following will be done to ensure adequate data analysis and interpretation is
sufficient

* The researcherwill look for underlying similarities in different themes identified and
look out for any deviations that may be indicative of an existing pattern.

* The researcher will re-read the text, re-examine any non-textual data, replay any
form of recording done with the participants to become more familiar with the data
collected.

« Transcribing the text in sufficient detail to avoid missing out keywords and to
critically evaluate the meaning of these words used by patrticipants or provided in
the form of documentation and or visuals.

* A line-by-line analysis of each interview will be done to create themes and codes,
and this will allow the researcher to link and establish a relationship among
different emerging themes.

The researcher will analyse the data frequently throughout the research based on the
ongoing preliminary findings.

In conclusion, the research will slightly follow the process outlined below, bearing in mind
that these activities do move in circles, and they are not linear (Marshall and Rossman,
2011).

* Planning process recording data.
* Collection of data and performing preliminary analyses.
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» Continuous management of the data when additional data is obtained.
* Generation of various categories and coding of the data.

+ Continuously test the emergent understanding and search for an alternative
explanation.

* Final interpretation and presentation of data.

3.8
Limitations of the study

The flexibility of the thematic method may lead to a lack of consistency and
cohesion on themes developed from the data (Holloway and Todres, 2003).
English is not a home language for every participant, and this may be a limiting
factor towards getting detailed responses from various individuals.

3.9 Validity and reliability OR transferability and dependability

The concept of transferability, credibility, dependability, and confirmability in qualitative
research (Lincoln and Guba, 1986) provides a way of assessing the quality of the
research. These qualitative research authors believe that these four constructs better
reflect the assumptions of the qualitative research approach more accurately.

3.9.1 Transferability

The study will focus on one company, and that does not meet the transferability criteria.
To ensure the generalisability of the research findings, particularly within the South
African mining industry, the researcher will also use data collected through a study
conducted by Capgemini Consulting for triangulation purposes due to similar constructs
been addressed by this study and that of the Digital Piano framework.

3.9.2 Credibility

To make the research credible and demonstrate that the findings were derived from the
data, the researcher will have timed and prolonged engagements with all the identified
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participants of the research. The researcher will perform an in-depth analysis and
description showing the complexities of variables and interactions that are embedded in
data. This will make the research credible. The Leading Change Model by (Kotter, 2006)
on how to transform will be used for triangulation purposes in assessing the companies
sequence of actions to effect digital business transformation.

3.9.3 Dependability and Conformability

An ability to reconstruct or audit the outcome of the research is critical, Data collected in
the form of interviews will be readily available in the appendix, as well as in written or
digital format archives. The method used for the analysis of the data is outlined for easier
reference to processes and steps taken to conclude.

3.10 Demographic profile of respondents

The respondents will be a combination of males and females, young and senior citizens
working for Company X. It will depend on the current demographic profile of Company X
and not that defined by the researcher.

3.11 Ethical considerations

The researcher will do the following to ensure that the research is ethical

* The researcher will start by writing a formal request to the Manager Digital &
Business Optimisation at Company X to ask for a meeting to discuss the essence
of the study to be conducted and ask for permission to do so.

* The researcherwill also requestthe company’s code of ethics to ensure the study
is not in breach of the internal code of conduct.

* Once the permission has is granted, the researcher will request the Manager
Digital & Business Optimisation to write an introductory email to a list of mapped
stakeholders critical to the success of this research as outlined by the author. The
researcherwill inform the Manager Digital & Business Optimisation that research
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participants must be informed in the distributed conversation that participation is
voluntary, and failure to participate will not have any consequences to them.

Each stakeholder will be made aware of the purpose of the study conducted, the
duration of the study, the procedure of the study, and any potential risks associated
with this study.

The researcher will always familiarise himself with all the company values and
procedures to be followed when onsite for interviews with key stakeholders.
Reciprocity is important in this research; the company will make its resources
available to the researcher, and the researcher will give back to the company by
sharing data collected and results that can be used to improve the researched
aspect of the business. There will be no monetary or physical gifts to be shared
amongst the involved parties except for the research report.

The study will be designed with care to ensure sensitivity.

Time is a precious resource, and the researcher will respect all meeting times of
involved stakeholders.

The researcher will not fake data or skew data results to support his Proposition.
The researcher will not publish the results earlier without completing the necessary
analysis. Results will be discussed with the company before release.

To ensure privacy and confidentiality is always maintained, no names will be
published, unless respondents agree to have their names published. The
researcher will assure the respondents by signing Non-Disclosure agreements
with each one of them.

Transparency is important, and the researcher will make everyone aware of who
might have access to this information and how its safety will be maintained.

The researcher will not oppose any views raised by the respondents, and cultural
difference is always to be respected.
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CHAPTER 4. PRESENTATION OF RESULTS

4.1 Introduction

The presentation of the results of this study is in the form of direct quotations from the
interview respondents. The results are extracted during the data fragmentation process
from the transcripts. To demonstrate how various themes emerged for each research

guestion, themes are extracted, and views are reported across the sample of

respondents. Results for each research question are summarised and categories are

created based on extracted themes.

Fourteen interviews were conducted with employees of Company X based on these
criteria:

1. Respondents all fall into one of the following hierarchical categories and level of
influence at the organisation:

» Executive (Level 1)
+ Senior Managers (Level 2)
+ Middle Managers (Level 3)

» Junior Managers (Level 4)

2. Respondents either have direct or Indirect involvement in creating, executing,
approving, and/or implementing the digital strategy and its budget for Company
X.

Allthe participating respondents are experienced and knowledgeable to participate inthis
research.

The following table provides a high-level profile of each respondent in the selected
sample.
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Table 4. Demographic profile, experience and highest qualification of respondents

inthe sample.

Respondent Gender Age Range Highest Working

Qualification Experience
Years

Respondent 1 Female 30-40 Postgraduate 9

Senior Manager

Respondent 2 Male 40-50 Postgraduate 15

Senior Manager

Respondent 3 Male 30-40 Undergraduate | 12

Senior Manager

Respondent 4 Male 20-30 Undergraduate | 5

Junior Manager

Respondent 5 Female 30-40 Undergraduate | 15

Middle Manager

Respondent 6 Male 30-40 Postgraduate 13

Middle Manager
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Respondent 7 Male 30-40 Postgraduate 17
Junior Manager

Respondent 8 Female 40-50 Postgraduate 26
Junior Manager

Respondent 9 Female 40-50 Postgraduate 23
Senior Manager

Respondent 10 | Male 40-50 Undergraduate | 21
Middle Manager

Respondent 11 | Female 30-40 Undergraduate | 13
Middle Manager

Respondent 12 | Male 30-40 Undergraduate | 8
Senior Manager

Respondent 13 | Male 40-50 Postgraduate 28
Executive

Respondent 14 | Male Over 50 Postgraduate 33

Executive
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Total years’ experience 242

According to table 4, respondents have a combined experience of 242 years inthe mining
industry. This means that the respondents have experience in their area of expertise.

Figure 9 below shows the percentage contribution of respondents according to their level
of authority or hierarchy in the organisation.

B Executives m Senior Managers m Middle Managers mJunior Managers

Figure 11. Balance of respondents according to hierarchy in the organisation.

The following graph indicates that 57% of the respondents have a postgraduate
qualification, while 43% only have an undergraduate qualification.
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M Postgraduate Qualification ® Undergraduate qualification

Figure 12. Balance of qualifications of respondents in the sample.

According to the graph below, 64% of the respondents are male, and 36% of the
respondents are female.

u Male Erelae

Figure 13. Balance of male and female respondents.
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4.2 Results pertaining to Research Question 1 (RQ1)

RQ1 - According to Digital@Company X Program roadmap, what are the areas of
focus to digitally transform the mine (What to transform)?

4.2.1 Themes extracted from Research Question 1

The following key themes were extracted from RQ1.:

* Debottlenecking.

* Processes.

* Realtime data,

* IT Infrastructure.

* Value Chain Visualisation.

* Integrated Operations Centres.
» Descriptive Analysis.

» Predictive Analysis.

* Integration.

* Quick Decision Making.

» Data-Driven Mine.

* Value Chain Optimisation.

» Drilling, Blasting, Loading, and Hauling.
*  Work Transformation.

» Changing Behaviour.

» Departmental Transformation.
» Eliminating Silos.

« Training, Reskilling.

+ Change Management.

+ Stakeholder Engagement.

*  Mine to Customer.

* Pitto Port.
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* Business Intelligence.

* Business Improvement.

« Employee Effectiveness, Employee Enablement
» Shareholder Returns

+ Key Performance Indicators

* People Transformation

* Customer Satisfaction

+ Single Platform

The following table illustrates the 8 categories created from the extracted themes.

Table 5. RQ1 categories created from the extracted themes.

Categories Extracted Themes
Digital Capability IT Infrastructure
Descriptive Analysis

Predictive Analysis

Human Resources Training
Change Management
Reskilling

Stakeholder Engagement

Worker Enablement Quick Decision
Making Employee

Enablement
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Employee Effectiveness

Culture

Work Transformation
Changing Behaviour
Departmental Transformation

People Transformation

Customer Experience

Customer Satisfaction

Mine to Customer

Process Digitisation

Processes
Debottlenecking

Value Chain Visualisation
Drilling

Blasting

Loading

Hauling

Pitto Port

Unified Data

Integrated Operations Centres
Realtime data

Integration
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Data-Driven Mine
Eliminating Silos

Single Platform

Performance Management Value Chain Optimisation
Business Intelligence
Business Improvement
Shareholder Returns

Key Performance Indicators

4.2.2 Respondent views from Research Question 1.

Table 6. A variety of responses pertaining to Company X's area of focus to digitally
transform the mine through its Digital@Company X program road map.

“You need to focus on your bottleneck areas. Ensure that your process basics are correct before
digitizing. Creating real-time data Focusing on IT infrastructure to enable Focus on data structures
Enable visualisation of the value chain Establishment of IOC's to optimise utilisation of data science to
move from descriptive to predictive and prescriptive Creating the appropriate org structures to support"

‘Look, first of all you need to understand the pain point of the system and start by addressing those. We
talk a lot about decision making, which we believe itis important to turnaround our business, so with that
said, integrating various parts of the mine and helping our people make quick decisions iswhat our road
map is mainly focusing on"

"For us, our focus is on the entire value chain optimization. Our roadmap is focused on having data-
driven operations centres for the mine, where everyone can see what is happening across the whole
chain"

“We have many functions such as drilling, blasting, load and hauling at the mines, and we focus on
digitizing these critical areas to ensure optimal mining of material. Empowering our employees in
execution is important, so we make sure that our roadmap has a clear focus on the use of analysed data
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to help them do their work better by focusing on what has a potential to impact their production, so the
use of visual data that makes sense is key in our roadmap "

‘We want to transform how people work in different departments. Visualisation is the most important
thing for us, because there is power in seeing what is going on in real-time, but what you do with what
you see iswhat we intend driving by changing behaviour of our employees"

“A lot of people work in silos, so we need to be break them down, so we focus on integrating all
departments on a single platform. Our IT infrastructure is important, we make sure that we have that to
serve the purpose of our digital transformation efforts"

'Our processes are what we want to focus on to digitally transform our mine. These processes basically
include anything from mining to the customer. Look, if you cannot enable your people to make better
decisions, then it's pointless to do digital in your mine, so our road map key area is to enable that by
using data in our integrated Ops centres”

'Value chain visualization to help identify bottlenecks is a major focus for us, because itallows us to see
where we can improve. Proactive and high response rate to emerging issues is a big deal for us, so our
model is about ensuring smooth operating mines and making sure that the whole mine is visible at all
times in real-time"

‘We have a number of focus areas to digitally transform, first of all we recognize the importance of
generated data which mines normally do not use to their advantage, so we focus on getting data from
different sources in order to help digitize our drilling, blasting, finance, marketing, logistics and load and
haul operations. Our processes ingeneral are the focus area of our digital transformation strategy, and
thevalue chain from the mine to the customers, and being able to see every step of the way is critical in
our roadmap”

'We are interested in transforming the value chain, we believe that an integrated operation will yield
maximum benefits because working in silos leads to many inefficiencies in the mines. Our people are
also important, part of the key elements istraining and making sure our people have the right skills *

'We want to change how work is done by improving real-time decision making in our processes, so for
us digital transformation means we focus on bottlenecks and breaking silos in our value chain by
ensuring we simplify how our work is done. Stakeholder engagement is important, as well as enabling
decision making iswhat iwould say we are driving for in our road map "

'For us, we look at digital transformation holistically, in a sense that our strategy needs to be taken into
consideration before we decide what needs to be transformed, with that said, our core focus is to
transform all parts of the value chain from pit to port or pit to client. For us, the key elements is to visualize
the entire value chain and achieve our KPIs. Value is measured interms of the impact on key KPI's.
Ideally, the existence of a value driver tree helps. There is involvement from the Business Improvement
department to help quantify"
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‘We look at what will add value to the business and our customers, so we care about transforming any
part of the business that will yield better customer satisfaction, generate income for our shareholders
and keep the employees working effectively at all the times, which means we must transform all our
processes in the mine. | must say that continuous improvement through the use visualized data is
significant in our roadmap"

‘We have a strong focus on debottlenecking our system, thus we put a lot of energy in putting together

digital technologies that will enable our entire value chain to operate optimally, however, we do
understand the importance of enabling employees in every sphere of our business to gain the relevant
skills that will enable them to help us transform the business. We also value the power of a visual value

chain because that helps us make informed decisions driven by data at our fingertips. At our mine, value

chain optimization and visibility isthe key to our roadmap"

4.2.3 Summary of results from Research Question 1

Research question one received responses regarding Company X’s key areas of focus
to digitally transform the mine using Digital@Company X roadmap/program (What to
transform).

All 14 respondents provided their views according to what the Digital@Company X
roadmap aims to achieve. The following eight categories were generated based on the
emerging themes from the interviews: Digital Capability, Human Resources, Worker
Enablement, Culture, Unified Data, Customer Experience, Process Digitisation, and
Performance Management.

Views given by the respondents show a common understanding of what the roadmap
aims to achieve across the organisation. There is a strong focus on digitally transforming
the whole value chain by focusing on the various processes that constitute it. According
to the respondents, visualisation of the entire value chain is critical.

Respondent 9 was specific on which process needs to be digitised (Drilling, blasting.
Loading and hauling operations from the mine, marketing, and logistics). IT infrastructure
asthe area of focus was mentioned by two respondents.
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According to Respondent 10, change management in a form of training is also a key
component of the digital transformation journey. There is also a strong appreciation of
stakeholder engagement throughout the process.

It is also understood by the respondents that the focus will not only be process-related
but will enable workers to work smart by through the use of real-time data to make
decisions, eliminate silos and be able to predict possible process interruptions or possible
failures ahead of time. Integrated Operations Centres as a hub to visually see, and
manage the operations based on real-time data were mentioned by Respondent 1 and 7.

Respondent 1, 8 and 15 mentioned digital technology focuses on eliminating bottlenecks
within the value chain as one of the main objectives of having a digitally driven mine.

Customers and shareholders form part of the value chain and are important. Respondent
13 emphasises the need to create value for customers and shareholders through
digitisation of various parts of the business.

There is a general understanding of what the roadmap is aiming to achieve by all the
respondents, with the ultimate goal being able to continuously improve the business while
change how various departments and people work to achieve the Key Performance
Indicators critical to the success of the mine.

4.3 Results pertaining to Research Question 2 (RQ2)

How to effectively engage all stakeholders in the implementation of the digital
transformation strategy (Digital@Company X Program)to ensure the adoption and
successful implementation of digital technology initiatives?

4.3.1 Themes extracted from Research Question 2

The following key themes were extracted from RQ2

» Ineffective change management.
* Poor communication.
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* Lack of vision understanding.
* Lack of Digital Strategy Understanding.
» Lack of understanding.

* Lack of buy-in.

* Longer projects.

* Project Value Realisation

* Resistance to change.

» Reskilling,

* Lack of adoption.

* No incentives.

* Labour Unions

+ Employees

» Practicality of technologies

The following table illustrates the categories created from the extracted themes.

Table 7. RQ2 categories created from the extracted themes.

Categories Extracted Themes

Poor Change Management Ineffective change management
Poor communication
Resistance to change

Reskilling

Unclear Vision Lack of vision understanding

Lack of vision understanding.
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Lack of Digital Strategy understanding.
Lack of understanding.

Lack of buy-in

Stakeholder Involvement Labour
Unions
Employees
Ease of Use and Adoption Practicality of technologies

Lack of adoption
ProjectValue Realisation

Lack of Motivation (No Incentives)

4.3.2 Respondent views from Research Question 2.

Table 8. A variety of responses pertaining to effective stakeholder engagement in
driving digital transformation implementation and adoption for Digital@Exxaro
program.

'‘Change management. Understanding of digitisation - so education and also ensuring that you do have
aplan to lift competencies and skills and can answer the question of how jobs will be affected”

'We ensure communication takes place at all levels”

'We have training and are informed as well as involved in various discussions about digital
transformation”

'Skilling of individuals is important. We upskill people”

'‘Look, people are asked to have their input on what they think should be done, and that is important"

'‘Consultations with the employees and union representatives istaking place"
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'We have regular project meetings and briefings to keep everyone informed"

Itis important that everyone is engaged because if we don’t, we run a risk of having project failures. We
have communication structures that also help us stay engaged to everyone"

'‘Adoption is important, and itcan be a tricky exercise, more especially when people can’t see the value,
so we try by all means to quantify benefits we are seeing and communicate back to different
stakeholders. We also involve everyone inthe process to have input because it becomes easy to have
buy-in. 'From what I have seen, itis clear that the way we communicate what the business intends doing
with these technologies is very important, we had instances where we thought people do not support
what we are doing by not fully participating in these projects, only to realise later that the problem was
lack of understanding on what we want to achieve as a business "

"The only way to stay winning in this game is to make sure we have a strong change management
process to ensure adoption, and that what we are doing and we can see the results"

'Stakeholder engagements, change management and progress meetings with feedback on the
performance or improvements we are seeing helps us in getting the adoption we need for successful
implementations”

'We make sure that our digital work is practical to everyone, in that case, it is therefore easy to have
adoption"”

"This is a good question, because if you do not have adoption, you will keep spending money on
something that does not work, so we train and skill our people to make sure we get the adoption we want
andthe benefits of digital"

'Sometimes these digital initiatives do not fail because we do not know what we are doing, they fail
because people sometimes don’t understand the vision or the reasons why we do what we are doing,
so stakeholder engagement to make sure we are aligned with everyone, that makes it easier for people
to buy in, including the union because some people think technology will make them lose jobs, so we
make sure we communicate a clear picture for everyone and keep them informed throughout. It is
important.”

4.3.3 Summary of results from Research Question 2

This research question received various views by respondents on how to effectively
engage stakeholders within Company X during the process of driving digital
transformation implementation and adoption.

The following six categories were generated based on the emerging themes from the
interviews: Poor Change Management, Unclear Vision, Value Realisation, and Lack of
Motivation.

The views provided by the respondents indicated the importance of effective change
management as an enabler in the digital transformation process. Respondent 1, 4, and
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13 indicated the importance of training and reskilling of individuals to improve their
competencies and involvement in the digital transformation journey.

Respondent 14 believes that digital transformation initiatives fail because stakeholders
involved do not understand the value and why this journey is important, hence
communication and stakeholder engagement to provide clarity and align every person is
important. This respondentfurther echoes the issue of job losses among one of the fears
that may lead to a lack of adoption. Respondent 1 also touched on how they must answer
a question on how jobs will be affected.

According to Respondent 9, Adoption and being able to quantify the benefits brought by
digital transformation processes is critical. The respondent further elaborates that if
various stakeholders cannot see the value of this exercise, it makes the whole journey a
bit difficult, hence the mine needs to quantify the benefits and communicate back to the
stakeholders while involving stakeholders throughout the process for their input.

Respondent 12 indicated the importance of making digital technologies practical to the
users to drive adoption. Whereas Respondent 6 believes that engagement with the
Labour Unions is critical to the success of these technology implementations and
adoption. Respondent 5 indicated that various stakeholders are asked to have input on
what they think should be done by the organisation in line with the digital transformation
journey.

There is an appreciation for the lack of buy-in from various stakeholders being one of the
driving factors that would lead to poor adoption of digital technologies, and resistance to
change can be attributed to poor change management.

4.4 Summary of total results

Different stakeholders ranging from level 1 to level 5 within the organisation were
interviewed. From the outset of this research study, there is a high level of understanding
among respondents on what needs to be digitally transformed across the mine, and the
purpose of such digital transformation.
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According to the 14 Respondents, the following aspects which emerged from the
responses, form part of what the Digital@Company X program aims to achieve through
digital transformation efforts:

+ Digital Capability

* Human Resources

*  Worker Enablement

* Culture

» Customer Experience

* Process Digitisation

» Unified Data

* Performance Management

Apart from the unanimous responses that the key focus to digitally transform the mine is
the entire value chain and its components, respondents 13 was the only respondent to
mention the return on investment to shareholders as one of the critical components that
underpin the efforts to digitise operations.

The second component of this research study focused on the effective ways to engage
various stakeholders within the value chain to enhance the implementation and adoption
of digital technologies within Company X as part of its digital transformation journey. The
following categories based on several responses were generated:

+ Poor Change Management
* Unclear Vision

* Value Realisation

» Stakeholder Involvement

* Ease of Use and Adoption

The majority of the respondents, especially Respondent 1, 2, 3,5, 6,7, 8,9, 10, 11, and
14 emphasised the importance of stakeholder engagement across all levels and change
management practices that include communication being a key driver to enable adoption
and effective inclusivity of employees across the organisation. Respondent 12 is a senior
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manager in the organisation, and he mentioned the importance of ensuring digital
technologies are practical and easy to use by everyone to drive adoption.

All respondents seem to have a common understanding and appreciation of the ways to
effectively engage with the stakeholders to implement and enable the adoption of
technologies within its operations. Training and reskilling of employees as part of the
change managementwas mentioned by Respondent 1, 3, 4, and 13.
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CHAPTER 5. DISCUSSION OF THE RESULTS

5.1 Introduction

The purpose of this research was to investigate and understand the areas of focus to
digitally transform the mine (what to transform) according to the Digital@Company X
program/roadmap, and the approach to effectively engage various stakeholders to
enable implementation and adoption of the digital technology initiatives in the
roadmap. The ambition was to understand these concepts in the context of Company
X as a mining house to ultimately produce or recommend a relevant framework that
enables other mining companies, various stakeholders and digital transformation
agents in mining to use as a benchmark to effectively approach or embarking on a
journey to digitally transform a mine.

A total of 14 employees across four different levels of management (Executives,
Senior Managers, Middle Managers, and Junior Managers) at Company X were
interviewed within two months to provide input into this research study. As much as
the related literature reviewed helps in providing answers based on the themes
generated from the interviews, these interviews provided an opportunity to test the
theoretically proven digital transformation frameworks in the context of
Digital@Company X in practice, and in particular for a mining company.

This chapter looks at the findings presented in chapter 4 from the qualitative structured
interviews and compares them literature review theory. For each section that follows,
the results corresponding to each of the two research questions will be discussed,
while demonstrating the relationship between the relevant literature and the outcomes
of the interviews conducted by the researcher.
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5.2 Discussion pertaining to Research Question 1

Research Question 1: According to Digital@Company X Program roadmap,

what are the areas of focus to digitally transform the mine (What to transform)?

The first research question intended to understand what Company X intends to

transform (what to transform) through its Digital@Company X program. Responses to
this question would help in understanding the applicable digital transformation

framework in the context of a mining firm.

Most respondents reported that the following factors are the key areas of focus to
digitally transform the mine according to the Digital@Company X roadmap/program:
Digital Capability, Human Resources, Worker Enablement, Culture, Customer
Experience, Process Digitisation, Unified Data and Performance Management.

The finding of Digital Capability being the focus area in terms of the IT infrastructure
as highlighted by Respondent 1 and 6 agree with the Digital Piano framework
proposed by Wade (2015). This framework covers ICT Capability as one of the
componentsto be transformed. The theoretical premise for this conceptual framework
is that: the application of digital technologies to achieve a successful transformation
should lead to the significant organisational transformation which should cover the
following areas within the organisation’s structure: ICT capability, Internal structure
(how the company is organised), People (the company’s human resource assets),
Processes (how the company does things), Business model, Its offerings (products or
services offered by the company), and Its engagement models (how the company
engages with external stakeholders).

In agreement with the Digital Capability as an umbrella for IT capability and
infrastructure as the focus area, the Digital Orchestra Framework (Wade et al., 2017)
supports this view by respondents. This framework states the following areas of focus
being fundamental to the digital transformation roadmap/journey: IT Capability
(Operations), Customers, Offerings, Processes, Structures, Incentives, Culture
(Organisation), Workforce (Engagement), Channels (Go-to-Market) and Partners.
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Thirdly, this finding further agrees with the Six Keys to Success Framework proposed
by (Kavadias, Ladas and Loch, 2016) that IT Capabilities should be among the areas
of focus in the digital transformation journey. The Digital Capability component that
respondents agree on, is related with the findings obtained by Bradley (2015) in the
‘Digital Vortex’ framework which shows how companies in various industry segments
are being affected by digital disruption, i.e. “it represents the inevitable movement of
industries towards a digital centre in which business models and value chains are
digitised to the maximum extent” (Bradley et al., 2015). This framework highlights the
following components as critical to how the organisation needs transform: Business
Model, Organisation structure, Human resources, Internal processes, IT capabilities,
Products/ Services, Stakeholders engagement.

The Finding of Unified Data, as extracted from the respondents, incorporates
Integrated Operations Centres, Realtime data, Integration, Data-Driven Mine,
Eliminating Silos and Single Platform, agrees with the Digital Enterprise Integrative
Management Framework (Bowersox, Closs and Drayer, 2005). These authors believe
that true supply chain excellence can be through digital business transformation. This
framework breaks the transformation into three processes:

» Enterprise core processes — Which is mainly focused on the maximising of
customer value.

» shared real-time information and operational connectivity — this creates a
response-based/demand-driven network of supply chain relationships among
participating business entities.

« Commitment to operational excellence — manifested in the form of customer-
centricity.

The Digital Enterprise Integrative Management Framework links the achievement of
true collaboration within a supply chain with digital business transformation as a
precondition for true collaboration to start occurring. The authors stated that
“Companies today participate in extended supply chains, where real operational
efficiency and revenue enhancement come from greater visibility, integration, and
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synchronization among connected partners”. The majority of the respondents based
on what the research question one intended to unpack, agrees with this view as part
of the Digital@Company X roadmap focus.

Most of the respondents mentioned digitisation of various processes (Process
Digitisation) within the value chain as one of the focus areas, this view is in line with
the Digital Transformation Framework, by Corver and Elkhuizen. Corver & Elkhuizen
(2014) believe that this framework will be useful and add value to any organisation

developing a digital vision or build new business models focused on digital

opportunities. According to Corver and Elkhuizen (2014), Digital business
transformation is built on the following four pillars. The Customer, The Product., The
Organisation, and The Processes and Systems.

This Process Digitisation approach is further supported by the previously mentioned
frameworks such as the Digital Orchestra Framework (Wade etal., 2017), the Six Keys
to Success Framework proposed by (Kavadias, Ladas and Loch, 2016), the Digital
Piano framework proposed by Wade (2015), and the Digital Enterprise Integrative
Management Framework (Bowersox, Closs and Drayer, 2005).

Respondent 7 and 13 mentioned customers and customer satisfaction (Customer
Experience) as one of the pillars of its digital transformation roadmap. Corver &
Elkhuizen (2014) echoed that digital transformation often begins with the customer.
These authors strongly believe that a process of knowing and understanding the
customers better is the first step before any improvements to service levels offered to
them, followed by a process of working on the digitisation of customer experience.

The finding of Human Resources (in the form of reskilling, training, change
management, and stakeholder engagement), and Performance Management which
is closely related to Worker Enablement ( quick decision making, and overall
effectiveness) is an integral part of the Digital@Company X roadmap. Supporting this
finding from literature is The Digital Reinvention Framework (Berman, Korsten and
Marshall, 2016) proposed based on the notion that “for successful digital reinvention,
organisations need to pursue a new strategic focus, build new expertise, and establish

75



new ways of work.” According to this framework, for traditional organisations to
achieve successful digital reinvention (digital business transformation), they must

pursue a fundamental bottom-up reinvention of strategy, operations, and technology.
This means the company should be maintaining an overarching focus on experience

and not on productivity. This Digital Reinvention Framework proposes an appropriate
pathway to achieving a digitally transformed organisation through an experience-first
approach that focuses on the adoption of digital technologies such as cloud

computing, cognitive and analytics, mobile, Blockchains, 10T, and other, built on a
foundation of three key organisational priorities that are: the pursuit of a new focus,
development of new expertise, and the establishment of new ways of working”.

The Digital Innovation Strategy proposed by Nylén & Holmstrém (2015), agrees to a
focus on the organisation, particularly by covering skills. The Digital Orchestra
Framework (Wade et al., 2017) also supports the workforce enablement as one of the
priority areas when embarking on a digital transformation journey.

Further to support this finding at Company X is the non-academic qualitative study
done by Capgemini Consulting firm in 2011 which focussed on 157 executives and
business leaders in 50 companies across 15 different countries covering a broad
range of industries which among other findings established that Worker Enablement
and Performance Management are part of what the majority of the business leaders

tend to focus their digital transformation efforts on.

The findings from respondent 5 were about Culture (changing behaviours, changing
how various mining departments and people work), this is further supported by the
Digital Piano Framework proposed by Wade (2015) and the Digital Orchestra
Framework.

5.3 Discussion pertaining to Research Question 2

Research Question 2: How to effectively engage all stakeholders in the
implementation of the digital transformation strategy (Digital@Company X
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Program) to ensure the adoption and successful implementation of digital
technology initiatives?

The second research question intended the effective way to engage all stakeholders
to drive adoption and successful implementation of the Digital@Company X digital
transformation program. Various responses to this question would help in
understanding the ways to drive adoption and change in the context of digital
transformation within a mining firm.

The majority of respondents believe that the following factors about the research
guestion one is important: Ease of Use and Adoption, Poor Change Management,
Unclear Vision, and Stakeholder Involvement.

(Westerman, Bonnet & McAfee, 2014) stated that Digital transformation starts when
you create a transformative vision of how your firm will be different in the digital world,
and then engage your employees to make the vision a reality. Establishing the right
digital governance model is critical since it acts as the rudder to steer your digital
initiatives in the right direction. The findings of this research study agree with this view.

The finding on the Ease of Use and Adoption emerged from 9, 12 and 13.
Respondent 9 emphasised that adoption is important in their digital transformation
journey and that if stakeholders do not see the value and benefits, it can make the
journey a bit difficult. Respondent 11 further elaborates on the adoption phenomenon
by stating that practicality and the ease of use of digital technologies to be
implemented are critical in driving adoption. Respondent 13 further echoed that if you
do not have adoption, the whole journey can be an absolute waste of money.

These views echoed by these three respondents have literature that supports them
when referring to technology adoption. Davis (1989) proposed the Technology
Acceptance Model framework, and a third version of the framework now exists
(TAM3). It helps explain the usage of technology within a specific context, and the
usage could either be the ease of use or the usefulness of that specific technology as
perceived by the users. The perceived usefulness can be defined as the extent to
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which a person believes that using an IT will enhance their job performance, and the
perceived ease of use is the degree to which a person believes that using technology
will be free of effort. This view by Davis (1989) validates the above respondents.

However, For the framework to continuously be a useful tool for analysis and to

understand various factors that influence technology usage and adoption, the model

needs to continuously evolve. “The research on individual-level IT adoption and use

is mature and has provided rich theories and explanations of the determinants of

adoption and use decisions, TAM being atheoretical framework product of one of such

research is highly predictive of IT adoption and use, one of the major criticism against
the model has been its lack of actionable guidance to practitioners” (Venkatesh and
Bala, 2008). TAM had some inadequacies which lead to a proposed update and the

theoretical expansion of the model, TAM2 was then further developed by Venkatesh

& Davis (2000). They did so by identifying and theorising about the perceived

usefulness — subjective norm, image, job relevance, output quality, result
demonstrability, and perceived ease of use — experience and voluntariness

(Venkatesh and Davis, 2000).

Venkatesh & Bala (2008) further updated the model to come up with TAM3. It is a

combination of TAM2 model of the determinants of perceived ease of use by
Venkatesh and Davis with that of Venkatesh (Venkatesh, 2000). TAM3 postulates

three new relationships that were not empirically tested in TAM2. In TAM3, Venkatesh

& Bala (2008) proposed that “experience will moderate the relationship between the
following — perceived ease of use and perceived usefulness; computer anxiety and

perceived ease of use; and, perceived ease of use and behavioural intention.”

Further to support the ease of use and adoption of these digital technologies as
indicated by the respondents is The Unified Theory of Acceptance and Use of
Technology (UTAUT) by Venkatesh, Morris, Davis GB and Davis FD. UTAUT is a
combination of key concepts found through various research work in explaining ICT
usage behaviour (Venkatesh et al., 2003). The key concepts come from the Theory of
Planned Behaviour (TPB), innovation diffusion theory (IDT), Technology Acceptance
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Model (TAM), motivation model, and the social cognitive theory to develop a unified

theory for technology acceptance (Negahban and Chung, 2014). The framework

proposes that the business is likely to accept, use and adopt technology if the

environmental, social influence and economic factors are all present. The UTAUT
framework with its empirical evidence continues to be useful in explaining variance in
behavioural intention towards the use of any piece of technology.

This adoption finding is further justified through the Diffusion of Innovations Theory
proposed by Everret Rodgers. This theory seeks to explain how, why, and at what rate
do new ideas and technology spread. Rogers argues that diffusion is the process by
which an innovation is communicated over time among the participants in a social
system. Adoption is a decision of “full use of an innovation as the best course of action
available” and rejection is a decision “not to adopt an innovation” (Rogers, 1982).
Rogers defines diffusion as “the process in which an innovation is communicated
through certain channels over time among the members of a social system”. As
expressed in this definition, innovation, communication channels, time, and social
system are the four key components of the diffusion of innovations. When promoting
innovation to a target population, it is important to understand the characteristics of
the target population that will help or hinder the adoption of the innovation. The
Diffusion of Innovations Theory has been used successfully in many industries
including communication, agriculture, public health, criminal justice, social work, and
marketing. In public health, the Diffusion of Innovation Theory is used to accelerate
the adoption of important public health programs that typically aim to change the
behaviour of a social system. Rogers further defines an adopter category as a

classification of individuals within a social system based on innovativeness:

* Innovators - These are people who want to be the first to try the innovation.
They are venturesome and interested in new ideas. These people are very
willing to take risks and are often the first to develop new ideas. Very little, if

anything, needs to be done to appeal to this population.

» Early Adopters - These are people who represent opinion leaders. They enjoy
leadership roles and embrace change opportunities. They are already aware of
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the need to change and so are very comfortable adopting new ideas. Strategies
to appeal to this population include how-to manuals and information sheets on
implementation. They do not need the information to convince them to change.
Early Majority - These people are rarely leaders, but they do adopt new ideas
before the average person. That said, they typically need to see evidence that
the innovation works before they are willing to adopt it. Strategies to appeal to
this population include success stories and evidence of the innovation's

effectiveness.

* Late Majority - These people are sceptical of change and will only adopt an
innovation after it has been tried by the majority. Strategies to appeal to this
population include information on how many other people have tried the

innovation and have adopted it successfully.

Laggards - These people are bound by tradition and very conservative. They
are very sceptical of change and are the hardest group to bring on board.
Strategies to appeal to this population include statistics, fear appeals, and
pressure from people in the other adopter groups

With mining being seen as a traditional labour-intensive sector lagging in terms of
technology, Company X can be classified as an Early Adopter of these digital
technologies within the South African Mining industry.

The majority of the respondents agree that Change Management, Vision and
Stakeholder engagement is important in enabling adoption and implementation of
the Digital@Company X Program. According to Kotter (2006), change takes years,
and it is not an event and further states that it requires careful consideration when
undertaken to avoid pitfalls because even highly skilled managers make mistakes.
Many transformation initiatives that failed within many companies have been linked to
a poor understanding of change being a transformative process by organisational
leaders and managers (Kotter, 2006). According to Kotter (2006), the following steps
can be taken to by leaders in the order stated to increase the probability of any change
or transformative process a chance to succeed:
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« Establish a sense of urgency.

« Form a powerful guiding coalition.

» Create avision.

« Communicate the vision.

+ Empower others to act on the vision.

* Plan for and create short term wins.

» Consolidate improvements and produce more change.
* Institutionalize new approaches

Leaders are required to blend different set of skills to lead and drive change, be
forward-looking, understand technology, have strong leadership in the digital world
(Kane et al., 2019). These skills include a transformative vision.

The Digital Piano Framework and the Digital Orchestra Framework also supports the
ideology of stakeholder engagement.

5.4 Conclusion of the discussion of the results

With a particular focus on the Digital@Company X roadmap components on what to

transform, the respondents in the research question one are aligned with the theory
reviewed in the literature. Despite the Proposition Two of the study stating that the

appropriate framework for digital transformation within the mining context is the

Digitisation Piano Digital Business Transformation Framework, it has become evident

that the framework to apply in the mining context has components of other theoretical
and conceptual frameworks in terms of what to transform. According to the findings

and comparison with literature, a combination of the following frameworks show

relevancy in terms of the digital transformation approach in the context of mining.

+ Digital Piano framework

» Digital Orchestra Framework

» Six Keysto Success Framework

« Digital Enterprise Integrative Management Framework
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» Digital Transformation Framework, by Corver and Elkhuizen
* The Digital Reinvention Framework
» Digital Innovation Strategy Framework

In addition to research question one and related literature, Proposition One can be
validated that the Digital transformation of the internal processes within the mining
value chain is the key area of focus.

The second research question about effective engagement to drive adoption and
implementation of digital technologies had the majority of the respondents indicating
the Ease of Use and Adoption, Poor Change Management, Unclear Vision, Value
Realisation, Stakeholder Involvement as critical components of the roadmap.

The Technology Acceptance Model (TAM) showed to have sufficient empirical

evidence to support their viability key models that predict user intentions and

behaviour towards the use and adoption of technology. Considering this model about
the adoption and use of digital technologies from an organisational point of view,

predicting digitalisation based on the perceptions of ease of use and the usefulness of

digital technologies becomes inadequate to understand the dynamics that

continuously drive organisational decisions to take the digital route.

The UTAUT seeks to understand technology adoption from a ‘person’ point of view,
while the Diffusion of Innovation Theory focuses on:

* The characteristics of an innovation which may influence its adoption.

* The decision-making process that occurs when individuals consider adopting a

new idea, product or practice.
» The characteristics of individuals that make them likely to adopt an innovation.
* The consequences for individuals and society of adopting an innovation.

* The Communication channels used in the adoption process.
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In conclusion, the theory and findings from this research strongly agree with
Proposition Three which states that a lack of stakeholder engagement and adoption

will lead to the failure of digital transformation initiatives.
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CHAPTER 6. CONCLUSIONS & RECOMMENDATIONS

6.1 Introduction

The introduction of digital technologies in mining means that mining organisations can
mine smarter, improve safety, reduce cost, develop new insights from their current
operation, and contribute towards the sustainable economic and social development
of the country in a broader perspective.

However, the understanding of the transformational process in terms of what needs to
be digitally transformed within a mine, and the process of ensuring effective
implementation, stakeholder engagement and adoption of these technologies is
critical to the success of the journey.

This study aimed to assess and explore the digital transformation journey of Company
X mining company to understand the relevant or appropriate digital transformation
framework applicable in the context of mining by asking respondents what needs to
be transformed according to their roadmap, and link this to the existing theoretical and
conceptual frameworks. This would help provide a baseline model or approach to be
considered by other mining organisation that wants to undertake a similar journey.

Further to this study, the research aimed to understand the effective ways to engage
various stakeholders to drive the implementation and adoption of the
digital@Company X program initiatives. The technology adoption and use component
of this research are strongly supported by the theoretically proven Technology
Acceptance Model.

This chapter presents the conclusions of the findings and further provides
recommendations based on the findings that emerged from the two research
guestions. The suggestions for further readings are provided at the end to conclude
the study.
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6.2 Conclusions regarding Research Question 1

Research Question 1: According to Digital@Company X Program roadmap,

what are the areas of focus to digitally transform the mine (What to transform)?

The following propositions for research question one were made based on the
literature review:

* 4IR in the mining sector is spurring the uptake and application of digital
technologies while significantly changing the industry structure of mining as we
know it, therefore the digital transformation of the internal processes within the
mining value chain is the key area of focus for a South African mining firm.

» Various theoretical and conceptual digital transformation frameworks exist,
however, the Digital Piano digital transformation model is the most appropriate
for a South African mining company’s digital transformation journey.

To conclude the study on this research question, the following areas emerged as the
key areas of focus to digitally transform the mine according to the Digital@Company
X roadmap:

» Digital Capability

* Human Resources

* Worker Enablement

* Culture

» Customer Experience

* Process Digitisation

* Unified Data

* Performance Management

From the qualitative data, it is important to state that 100% of the interviewed
executives, junior managers, middle managers, and senior managers believe that the
introduction of the digital technologies within Company X will lead to worker
enablement through digitised processes that will eventually improve decision making
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by using the power of visualised data. 50% of the executives indicated the importance
of customer experience in their digital transformation journey. 65 % of the respondents
indicated the importance of unified data by having integrated operations centres,
whereas 36% mentioned performance management as the key area of focus, and only
14% of the respondents mentioned IT infrastructure to enhance digital capability as
another focus area for the internal digital transformation journey.

According to the first proposition made, it is evident from the research that digitalisation
of the internal process within the mining value chain is an important focus area. This
proposition is further supported by the majority of the reviewed literature. In conclusion
to this research question backed by the findings and literature, it is evident that the
proposition made in this research is accurate.

The second proposition proposed the Digital Piano framework as the most appropriate
or relevant transformation model to be used by any mining firm intending to embark
on adigital transformation journey. The remarks on this propositionwould be validated
by comparing what is transformed in practice according to Digital@Company X
roadmap to what various frameworks focus on in terms of digital transformation. The
findings were not entirely in agreement with the proposition. Based on what is currently
done at Company X, the combination of these following frameworks in the context of
the mining firm proves to be more appropriate than using a specific model.

» Digital Piano framework

+ Digital Orchestra Framework

* Six Keysto Success Framework

» Digital Enterprise Integrative Management Framework

» Digital Transformation Framework, by Corver and Elkhuizen
* The Digital Reinvention Framework

+ Digital Innovation Strategy Framework

To conclude the two propositions made in research question one, for a mining firm to

mine smarter, improve safety, reduce operational cost, improve the effectiveness and
efficiency of the employees and various internal processes in the digital world, it is
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important to approach digital transformation holistically through a clear focus on
process digitisation along the values chain to obtain maximum technological benefits.
Finally, It is also important to use a combination of various theoretical and conceptual
digital transformation frameworks to ensure the best practice approach that will help
avoid leaving out critical areas that may be significant to the success of the mining

company’s digital transformation efforts.

Mining has various processes and stakeholders involved in every phase, from
exploration, extraction, ore processing and sales. Therefore, a mining company will
haveto further perform a detailed analysis to develop an approach of what to transform

within each process.

6.3 Conclusions regarding Research Question 2

Research Question 2: How to effectively engage all stakeholders in the
implementation of the digital transformation strategy (Digital@Company X
Program) to ensure the adoption and successful implementation of digital
technology initiatives?

The following proposition for research question two was made based on the literature
review:

* Embarking on the digital transformation journey in the mining sector in the 4IR
era requires the co-operation and participation of all stakeholders to ensure the

successful implementation and adoption of digital technology initiatives.

In the conclusion of this second research question, the following themes or findings

emerged based on the responses received from the majority of the respondents:

* Poor Change Management
* Unclear Vision

* Value Realisation

+ Stakeholder Involvement

+ Ease of Use and Adoption
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According to findings gathered from the respondents, it is evident that there is a clear
understanding of what could lead to the failure of digital technology interventions within
Company X. Respondents further echoed the importance of change management,
vision, stakeholder engagement, the value brought by these technologies as well as
the importance of Ease of use to drive adoption. These findings are strongly supported
through literature as discussed in chapter five of this research. Various managers
(Senior, Middle and Juniors) are the users of any new technology initiative that is
implemented in the mine. These managers have a strong interest in the practicality of
any IT system implemented to drive productivity and efficiency, and the ease of use of
the system is an important factor for them. They are a key stakeholder in the process,
and if initiatives are just driven from the top without their input, that might lead to poor
adoption ifthey do not fulfil their operational needs.

Senior managers at the operations are responsible for overseeing the implementation
of these digital technology initiatives and it is important to note the 80 % of them
believe that the ease of use or application of these technologies will lead to easier
adoption by the workers and the organisation as a whole. 57% of the respondent
indicated the importance of stakeholder involvement in the digital transformation
journey to have success. Further to the findings, 86% of the respondents believe that
having good change management practices in place is critical. 50% of the executives
interviewed echoed the importance of understanding the vision.

To further elaborate on these statistical findings, we can use the extent to which the
Diffusion of Innovations theory applies to Company X case. The DOI theory states that
Innovation, communication channels, time, and social system are the four key
components of the diffusion of innovations, and when promoting innovation to a target
population, it is important to understand the characteristics of the target population
that will help or hinder the adoption of the innovation. We can further conclude that
this theory applies to Company X. However, due to the non-complexity of technologies
implemented by Company X, the academic argument to critique DOI theory by
Damsgaard and Lyytinen (2001) does not apply to this case as a result of its main
concern being around the diffusion of complex networked technologies.
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The TAM (Technology Acceptance Model) theoretical framework helps explain the

usage of technology within a specific context, and the usage could either be the ease
of use or the usefulness of that specific technology as perceived by the users.
Therefore, based on the 80% of the respondents believing that the ease of use of

these technologies and the perceived usefulness in terms of practical application will
lead to easier adoption indicates that TAM is accurate in the case of Company X. It

will be extremely important for a mining firm to have an inclusive approach with the

workers to ensure the practicality of digital solutions being implemented to drive
adoption.

In conclusion, the third proposition is validated through the research findings and
literature that any lack of effective stakeholder engagement when pursuing a digital
transformation roadmap or efforts within a mining firm will lead to a lack of adoption
and ineffective implementation.

Therefore, a clear understanding of these factors will drive the Company X team to
have an effective approach to its Digital@Company X program. This finding will also
help other mining companies to ensure these factors are well catered for in their
approach when embarking on a digital transformation journey. Executives will greatly
benefit from this understanding to ensure they can stay ahead of the competition or
remain competitive by applying this knowledge to drive the effective digital
transformation of their mining companies. These technology initiatives will enhance
the health and safety of employees, and when this benefit is realised, the labour unions
and sector regulators will significantly drive policy changes that advocates for the
implementation and adoption of certain technologies.

6.4 Recommendations

Firstly, before embarking on any digital transformation exercise in terms of what to
transform and which is the applicable or appropriate digital transformation model to be
used, the leadership team must create and follow an integrated digital transformation
compass (Westerman, Bonnet & McAfee, 2014) with the following four pillars (Frame,
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Focus, Mobilise and Sustain), these pillars address the ways to effectively engage
various stakeholders within an organisation in driving effective implementation and
adoption of digital technologies. These pillars are significantly important for executives
and all the managers in the organisation to follow:

Framing the digital challenge: The organisation must build awareness of
digital opportunities and threats. This process involves well-thought crafting of
the vision that the top team is aligned with, and the assessment of the
organisation’s digital maturity to know where to start.

Focus Investment: The vision needs to be translated into an actionable
roadmap. The building of cross-silo governance structures is important.
Funding must be made available for the mechanism and investment of the
transformation journey.

Mobilise the organisation: This involves sending unambiguous signals of the
digital transformation ambitions and the change needed though active internal
marketing. The workforce must be engaged to co-create solutions and actively
involving those that will be required to drive change across all stakeholders to
avoid creating solutions that are not practical and not easy to use. New
behaviours must be set, and the whole organisation must be evolved towards
a more innovative culture through active encouragement and a shift driven by
the use of digital technologies to change how people work and collaborate.

Sustain the transition: Necessary foundation skills must be built, this involves
having a ramp-up plan for digital competencies in the organisation, creating a
well-structured digital platform as well as building a strong IT-business
relationship. Rewards structures must be aligned to overcome traditional
barriers, and these must be aligned to the transformation initiatives. Lastly, the
progress of digital transformation must be monitored, measured and iterated
whenever it is necessary, therefore a management process to aid this
component is crucial and needs to be put in place.

When the above process and its significance is understood and undertaken, then a
mining company may embark on a detailed process that needs to run concurrently
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while linking with the first pillar of framing the digital challenge. This detailed process
is about what to digitally transform and understanding the applicable digital
transformation framework to use in that transformation process. Based on the findings
from literature and the research, the combination of the following frameworks must be
used to create an effective digital transformation roadmap that has no gaps and can
work for a mine:

» Digital Piano framework

+ Digital Orchestra Framework

+ Six Keysto Success Framework

+ Digital Enterprise Integrative Management Framework

» Digital Transformation Framework, by Corver and Elkhuizen
* The Digital Reinvention Framework

« Digital Innovation Strategy Framework

This means a mining company needs to put together components from various
frameworks to create an Integrated Digital Transformation Framework for Mining
(IDTEM). Inclusive of various frameworks components, the recommended
framework will focus on:

» Digital and IT Capabilities

* Human Resources

*  Worker Enablement

* Culture Transformation

» Customer Satisfaction and Experience

* Process and Systems Digitisation

» Unified Data and Integrated Operations Centres
* Performance Management

* Business Model

* Environment
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* Product Quality
* Organisational Structure
» Stakeholder Engagement

Choosing a single framework from the literature to apply to the mine as a relevant
digital transformation strategy may have a dire digital transformation process or
journey that leads to poor implementation, lack of adoption and wastage of resources
with no realisation of intended digital benefits if it does not holistically cover various
aspects of the mine or organisation as awhole.

Lastly, the Diffusion of Innovations Theory has been used successfully in many
industries including communication, agriculture, public health, criminal justice, social
work, and marketing, therefore it can also be applied in a case of a mining firm to
ensure adoption of innovations brought in the form of digital technology
implementations. TAM is also applicable in the context of a mining firm.

To further conclude, regulators and labour unions have to be regularly engaged
throughout the journey. This will help them in creating purposeful policies and
frameworks that drive the uptake of digital technologies in mining to improve
productivity and employee wellbeing through best practice health and safety
technology interventions.

6.5 Suggestions for further research

This study was not focused on how to transform various processes or parts of the
mining value chain. In the limitation section of this study, it has been acknowledged
that the study is that of a single case of Company X mine within the coal sector in
Mpumalanga Province of South Africa, which constitute a purposive and convenience
sample. It is recommended that a comparative study be conducted within other local
companieswithin the coal sector and other commodities. The study must be expanded
internationally too. This will help determine the strong reliability of the findings from
this study.
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Apart from Company X being determined a leader in digital technology implementation
within the context of South African Mining, an international comparison will further help
in yielding interesting and relevant results that will determine the extent to which a
South African mining firm compares with international companies in the same coal
mining sector and other commaodities.

The literature and the findings from the research were high level and not providing
detail on various aspects of the digital transformation journey as per the objectives set
out from the beginning, therefore, further research to critically analyse various
components of the digital transformation roadmap in mining, their actual
implementation process, stakeholder engagement practices, and adoption will add
significant value to the body of knowledge. Lastly, the concept of digital mining has to
be researched thoroughly across the world to help expand the digital technology body
of knowledge within the mining industry.
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APPENDIX A : PARTICIPANT AGREEMENT FORM

Thank you for agreeing to an interview with me. The purpose of my research is to
assessthe digital transformation journey of Company X by focusing on what to digitally
transform and the effective ways of stakeholder engagement to ensure adoption and
successful implementation of digital technologies.

| guarantee that none of this information will be attributable to you in any way. Should
| be so fortunate as to be able to publish my research, | will take measures to ensure
your anonymity. Please know that the ethics committee of the University of the
Witwatersrand and the Wits Business School is stringent on this matter and my own
academic reputation would be at stake ifthis were not the case.

} agree to participate in the
research study conducted by Mahene Patrice Benzane.

The purpose and nature o the study has been explained to me in writing and verbally.

My participation is voluntary, and | understand that | can withdraw at any time during
the study without any repercussions.

| understand and give permission that the extracts from the interview may be quoted
and published in the research report. | also give permission for the interview to be
audio-recorded.

lalso understand that confidentiality will be ensured in the research report and that no
identifying features will be attached.

Signed: Date:
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APPENDIX B: ETHICS CLEARANCE CERTIFICATE

UMIVERSITY OF THE
WITWATERSRAND
JOHANNESBURG

SCHOOL OF GRADUATE SCHOOL OF BUSINESS ADMINISTRATION ETHICS COMMITTEE
CONSTITUTED UNDER THE UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE (NON-MEDICAL]

CLEARANCE CERTIFICATE PROTOCOL NUMBER: WEBS/EBATE1196/898

PROJECT TITLE Assessing digital transformation within & Seuth African mining firm
INVESTIGATOR M Mahena Benzane
SCHOOL/DEPARTMENT OF INVESTIGATOR MK (Dhgital Business)
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DECISION OF THE COMMITTEE Approved unconditionally
RISK LEVEL MINIMAL RISK
EXPIRY DATE 28 FEBRUARY 2021
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ISEUE DATE OF CERTIFICATE 17 February 2020 CHAIRFERZON

" (Dr MDJ Matshabaphala)

oo Supervisor: Mr Pabel
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Ta be cormpleled in duplicale and ONE COPY relurned io the Chaigerson of the SchoolDepartment elhics
commitiee.

I fully understand tha conditions under which | am are authorized fo cary out the abovementioned research and |
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APPENDIX C: PERMISSION LETTER

This is the permission letter signed by a manager responsible for Company X’s

business optimisation and the digitalisation program.

11 December 2019

Dear Mr Mahene Benzane
Approval to conduct research: Assessing digital transformation within a South African mining firm

remains committed in making a difference in the society, and we believe this study is aligned
to our purpose.

We are pleased to inform you that your request to conduct the Master of Management In Digital
Businesses research with us has been granted, and we look forward to being of great assistance to
you.

Yours sincerely

/

ol Y

Manager Business Optimisation & Digita/
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APPENDIX D: INTERVIEW GUIDE

Pertaining to Research Question 1:

According to Digital@Company X program roadmap, what are the areas of focus to
digitally transform the mine (What to transform).

» According to your digital transformation roadmap, what does Company X deem
necessary as areas of interest to digital transformation of the mine?

Pertaining to Research Question 2:

How to effectively engage all stakeholders in the implementation of the digital
transformation strategy (Digital@Company X Program) to ensure the adoption and
successful implementation of digital technology initiatives.

* How are various stakeholders engaged to ensure the success of this program?
* How do you ensure adoption of these digital technology initiatives?

Profile questions:

Your participation in this research is anonymous, however, please provide the
following information:

GENDER:

AGE RANGE: Under 30, 30-40, 40-50 Over 50
HIGHEST QUALIFICATION:

JOB LEVEL.:

WORKING EXPERIENCE YEARS:
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APPENDIX E: EXAMPLE OF TRANSCRIPTION

This appendix shows an example of one of the 14 transcripts. To preserve anonymity,
it shows the full transcript for one respondentwho was coded as respondent 9.

INTERVIEW TRANSCRIPT
Respondent: Respondent 9
Duration: 00:52:36

Date: Thursday 2 March 2020

Interviewer: Thank you once again for making time to meet and participate in my
research.

Respondent: It's a pleasure, let's get going.

Interviewer: Alright. | will start with the first question. According to your digital
transformation roadmap, what does Company X deem necessary as areas of interest
to digital transform the mine?

Respondent: Look, that's an important question and | will try to give you a
comprehensive answer interms of our roadmap focus. Firstly, one hasto acknowledge
the importance and reason for embarking on this journey, because mines are known
to be last adopters of technology, so you need to know why you are doing it, But to
answer your question, Our processes in general are the focus area of our digital
transformation strategy, and the value chain from the mine to the customers, and being
able to see every step of the way is critical in our roadmap.

Interviewer: Thanks for that response, may you please elaborate more on what you
mean by the processes being a key area of focus?

Respondent: okay cool, see we have a number of focus areas to digitally transform,
first of all we recognize the importance of generated data which mines normally do not

103



use to their advantage, so we focus on getting data from different sources in order to
help digitize our drilling, blasting, finance, marketing, logistics, and load and haul
operations.

Interviewer: My second question is, how are various stakeholders engaged to ensure
the success of this program?

Respondent: Look, we also involve everyone in the process to have input because it
becomes easy to have buy-in. so that how we foster our engagement with
stakeholders.

Interviewer: With that said, the following last question is a follow-up question linked
to the previous one and seeks further expansion. So how do you ensure adoption of
these digital technology initiatives??

Respondent: For us an an organisation, adoption is important, and it can be a tricky
exercise, more especially when people can’t see the value, so we try by all means to
quantify benefits we are seeing and communicate back to different stakeholders. From
what | have seen, it is clear that the way we communicate what the business intends
doing with these technologies is very important, we had instances where we thought
people do not support what we are doing by not fully participating in these projects,
only to realise later that the problem was lack of understanding on what we want to
achieve as a business.

Interviewer: Thank you for that detailed response, so according to these challenges
and some of the learnings you indicated, how do you go about ensuring adoption?

Respondent: So proper change management is important and its the answer to this

Interviewer: Alright, thank you very much for making time to engage with me and
participating in this process. | really appreciate it.

Respondent: You are welcome, feel free to contact me should you need clarity. Good
luck
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APPENDIX F: EXAMPLE OF CODING PER THEME

This appendix shows a segment of the thematic coding sheet containing responses

from all 14 respondents coded by numb
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