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Abstract

This article discusses the critical role of leadership in the technology adoption process within
organizations, particularly in industries like mining, where innovation is essential for maintaining
competitiveness and operational efficiency. It highlights the limitations of traditional technology
adoption models, such as the Technology Acceptance Model (TAM), Diffusion of Innovations
(DOI), and Unified Theory of Acceptance and Use of Technology (UTAUT), which focus on
individual factors and overlook the strategic and organizational roles of leadership.

The study proposes the Ambidextrous Leadership-Technology Adoption (ALTA) model, which
integrates leadership styles such as transformational, transactional, adaptive, and ambidextrous
leadership into the technology adoption process. The model emphasizes the balance between
exploration (fostering innovation) and exploitation (ensuring operational efficiency). The findings
suggest that transformational leadership fosters innovation by encouraging risk-taking and
creativity, while transactional leadership ensures efficient technology integration.

The article also identifies key barriers to technology adoption, such as organizational
resistance to change, which can be mitigated through adaptive leadership that addresses employee
concerns. The research emphasizes the importance of a supportive organizational culture and
cross-functional collaboration, which are essential for successful technology adoption. The study
concludes by offering practical recommendations for leaders to foster a culture of innovation,
manage resistance, and balance short-term efficiency with long-term technological advancement.
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Introduction

Innovation is the process of developing new ideas, products, or processes, or the significant improvement
of existing ones (Lopes-Claros, 2010; Tidd, 2001). In the South African mining industry, innovation is
critical for transforming operational and strategic practices through processes such as digitization, real-
time monitoring, data analytics, and automation, which are key drivers of the Fourth Industrial Revolution
(Deloitte, 2018).

The industry faces significant challenges, including declining mineral grades, deeper deposits, and high-
pressure work environments. Consequently, there is an imperative need for increased production efficiency,
reduced unit costs, improved ore quality, enhanced safety measures, and compliance with environmental
regulations to ensure sustainability (Alem et al., 2012), underscoring the necessity of innovation and
adopting new technologies for the industry’s viability.

Technology adoption encompasses the acceptance and utilization of innovations within organizations.
It refers to a process through which individuals, organizations, or entire markets embrace and begin using
new technologies. Rogers (2003) delineates the technology adoption process into three distinct stages,
namely development of the innovation, trial testing by early adopters, and wider implementation of the
innovation, respectively, interpolated as development, implementation and application by the authors.

»  There are various technology adoption models in literature, derived with the purpose of providing
a structured framework for understanding how individuals, groups and organizations adopt and
integrate new technologies. These models help describe the factors that influence the adoption
process, predict user behaviour and guide decision making for successful introduction of new
technologies.
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> The current existing models have limited focus on the Technology adoption
influence of leadership. Most technology adoption models »  Technology adoption refers to the process by which people
(eg. Te.chnology Acce.ptanf:e Model (TAM)"D}HHSIOH of or organizations accept and use new technologies. The
Innovation (DOI).)’ primarily emphasize individual-level technology adoption process can be described in three phases,
factors, like p.erce1ved usefulness and ea.se.of use, but they . namely development phase, implementation phase and
dgwnplay orignore th? T ole of leadership in setting strategic application phase. The development phase focuses on the
.dl.re.ctl.on, creating a vision f9r techn(.)logy, or driving adoption creation and design of technology. During this stage, activities
Initiatives. Leadership’s rf)le n fostering a technology- such as research and development (R&D), idea generation,
friendly c1.11tu.re and motivating employees to eml?race new and prototyping take place. This phase is characterized by high
technologies is OfteI.I underrepresgnted. Leadership styles ' uncertainty and involvement of innovators and early adopters,
such as transformational, transactional, or servant leadership who test and refine the technology for broader use (Rogers,
significantly impact how technology is adopted within 2003).
organizations (Bossink, 2007; Gilley et al., 2008, Rossing et » In the implementation phase, organizations adopt and
al., 2011). Current models do not adequately capture how . . .
, , . : integrate the developed technology into their workflows or
different leadership approaches influence adoption rates. For . . i
) ; o processes. This stage involves configuring infrastructure,
instance, transformational leaders who inspire and encourage L . .
. . . , ) training personnel, and making operational changes
innovation may accelerate adoption, while transactional : .
, (Cresswell and Sheikh, 2013). A key challenge during
leaders focused on short-term performance may slow it down his phase i . . h d
(Bass, 1990) this phase is overcoming resistance to change an
. ‘ L manage unforeseen technical challenges. The quality of
»  Adoption models rarely address how leadership aligns . . .
o o implementation often determines the eventual success or
new technologies with the broader organizational strategy . .
failure of technology adoption (Venkatesh et al., 2003).
(Tornatsky et al., 1990). Leaders often evaluate whether a L .
new technology fits with long-term business goals, and their > The a.pphcatlo.n phase refers to the routine use O,f technology
decision to adopt may depend on whether it supports strategic mn da11.y oper ations. After S‘}CCF?Sf“l implementation,
objectives, such as digital transformation or operational orge}mzatm.ns focus on optimizing .the use of teChml?%Y to
efficiency (Westerman et al., 2014). achieve desired outcomes, such as improved productivity or
cost efficiency (Davis, 1989).
Aim of the article »  Technology adoption models aim to explain how individuals
Research into leadership and technology adoption has become and organizations accept and use new technologies. Over
a critical topic in the current volatile, uncertain, complex time, various models have been developed to understand the
and ambiguous (VUCA) environment the world is currently factors that influence technology adoption. In this review,
experiencing. This article aims to address benefits and the limitations we explore four prominent technology adoption {110d?155
of current technology adoption models by emphasising the critical the Technology Acceptance Mode? (TAM), the Diffusion of
role of leadership in shaping the adoption of new technologies within Innovations (DOI) theory, the Unified Theory of Acceptance
organizations. It seeks to explore how various leadership styles and Usg Of Technqlogy (UTAUT), and the Technolog}r-
- transformational, transactional, and ambidextrous leadership- Orgar.nzatlon—.Er}wr.onment (TOE) framewgrk. We Wlll alsg
impact technology adoption rates and foster a culture conducive examine th? llmltat}ons of each model, Partlcularly in relation
to embracing innovation. To address the central research question to leadership’s role in technology adoption.
of what role leadership plays in technology adoption, this article »  The Technology Acceptance Model (TAM) is one of the
will propose a comprehensive framework that directly integrates most widely applied models in technology adoption research.
leadership dynamics with the technology adoption processes. This Developed by Davis (1989), TAM is grounded in the Theory
framework will illustrate how leadership influences technology of Reasoned action (TRA) and posits that two key factors,
alignment with organizational strategies, ultimately enhancing Perceived usefulness (PU) and Perceived Ease of Use
understanding of the interplay between leadership, innovation, and (PEOU), determine an individual's decision to adopt a new
strategic objectives. The main purpose of the research is to establish technology, as shown in Figure 1. PU refers to the extent to
the relevance of the ambidextrous leadership-technology adoption which a person believes that using a technology will improve
(ALTA) model, which seeks to address gaps such as the direct role of their performance, while PEOU refers to the effort required to
leadership in technology adoption. use the technology.
Perceived
Usefulness
Extemnal A Attitude .| Behavioral | System
Variables Toward Use Intention to Use Usage
Perceived
Ease of Use

Figure 1—Technology Acceptance Model (Davis, 1989)
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25%
Innovators

Early Majority
34%

Figure 2—Diffusion of Innovation Curve (Rogers, 2003)

»  Shortcomings of TAM in relation to leadership:

o Limited focus on external factors: TAM emphasizes
individual perceptions but does not account for external
leadership-driven factors such as organizational culture,
vision, and strategic direction.

Lack of focus on collective decision-making: Leadership
often plays a significant role in shaping the collective
decision to adopt new technologies (Yukl, 2013), but TAM
primarily examines individual user behaviour.

Does not consider organizational resistance or change
management: Leaders must manage resistance to change
and facilitate smooth transitions to new technologies
(Burnes, 2004). TAM does not offer a framework

for understanding how leadership can overcome
organizational resistance during the technology adoption
process.

The Diffusion of Innovations (DOI) theory, developed by
Rogers (2003), explains how an innovation is communicated
and spread over time within a social system. Rogers identified
five categories of adopters: Innovators, early adopters, early
majority, late majority, and laggards as shown in Figure 2.

The adoption process is influenced by five main factors:
Relative advantage, compatibility, complexity, trialability, and
observability.

Shortcomings of DOI in relation to leadership:

o Inadequate consideration of leadership influence: DOI
focuses on social systems and communication networks,
largely ignoring the active role that leadership plays in
driving adoption.

Performance
Expectancy

Effort
Expectancy

Social
Influence

Facilitating
Conditions

o Overemphasis on individual choices: DOI emphasizes
individual adoption behaviors without considering
how leadership can influence collective organizational
decisions and enforce strategic priorities.

o Does not address the dynamic role of leadership in
facilitating adoption: Leadership must actively guide the
organization through phases of adoption, but DOI does
not account for how leaders manage change or align
technology with business objectives.

The Unified Theory of Acceptance and Use of Technology
(UTAUT), developed by Venkatesh et al. (2003), integrates
elements from various technology adoption models,
including TAM, DO, and the theory of planned behaviour
(TPB), which explains how the behaviors of individuals are
influenced by their intentions as well as the factors that shape
those intentions (Ajzen, 1991). UTAUT identifies four key
constructs: Performance expectancy, effort expectancy,
social influence, and facilitating conditions. These
constructs explain user intentions to adopt technology and
subsequent usage behaviour.

Shortcomings of UTAUT in relation to leadership:

o Minimal focus on leadership’s strategic role: UTAUT
acknowledges social influence, but focuses mainly on peer
pressure rather than the top-down influence of leadership
on technology adoption.

o Limited insight into leadership’s role in change
management: While facilitating conditions are considered
in UTAUT, the model does not delve deeply into how
leaders can proactively shape these conditions to drive
technology adoption.

Behavioural
Intention

Use
Behaviour

Gender Age

Experience

Voluntariness
of use

Figure 3—UTAUT Model (Venkatesh et al., 2003)
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External task environment

Industry characteristics and
market structure

Technology support
infrastructure

Govermnment regulation

—>

N

Technological
innovation
decision making

T

Organization

Formal and informal linking
structures

Communication processes

Size

Slack

Technology
Availability

Characteristics

Figure 4—Technology-Organization-Environment Framework (Tornatsky & Fleischer, 1990)

o Narrow focus on individual user behaviour: Similar
to TAM, UTAUT primarily targets individual-level
factors, with little consideration for leadership-driven
organizational strategy or how leaders create an
environment conducive to adoption.

»  The Technology-Organization-Environment (TOE)
framework, proposed by Tornatsky and Fleischer (1990),
suggests that technology adoption is influenced by three
interrelated factors: technological, organizational, and
environmental contexts. The organizational context includes
internal processes, organizational size, and managerial
structure, while the environmental context encompasses
external forces such as competition and regulation.

> Shortcomings of TOE in relation to leadership:

o Lacks a strong focus on leadership as a driving force:

While TOE considers organizational factors, it does

not explicitly highlight the role of leadership in shaping

organizational readiness or strategy for technology

adoption.

Static view of organizational dynamics: TOE assumes that

organizational and environmental factors are relatively

stable, but in practice, leadership plays a crucial role in
dynamically responding to shifts in these factors (Yulk,

2013).

Limited guidance on leadership’s role in fostering a culture

of innovation: Leaders often need to foster a culture

of innovation and adaptability to facilitate technology

adoption (Schein, 2010), but TOE does not provide a clear

framework for how leaders can cultivate such a culture.

»  The four technology adoption models reviewed, TAM, DOI,
UTAUT, and TOE, offer valuable insights into the factors
that influence the adoption of technology in organizations.
However, each model has its shortcomings, particularly in
relation to leadership. TAM and UTAUT emphasize individual
behaviour, but overlook the organizational and strategic roles
of leadership. DOI and TOE recognize broader organizational
and environmental factors, but do not sufficiently explore
the dynamic and pivotal role of leadership in driving and
sustaining technology adoption.

Leadership

This research focused on integrating these leadership frameworks
and models, to provide a more comprehensive understanding
of technology adoption processes. To do so, a literature study
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of leadership styles was conducted. Different leadership styles
can either foster or hinder innovation and the implementation
of technological advancements. This review examines four
key leadership styles namely: Transformational leadership,
transactional leadership, servant leadership, and adaptive
leadership, and their influence on innovation and technology
adoption, highlighting relevant studies and their conclusions.
The choice of the leadership styles was influenced by
considering leadership styles that tend to foster innovation. The
styles discussed in this article are those that have support from
multiple authors based on the work that they have done to prove
their correlations to innovation, and/or denote their shortcomings
thereof. The article combines the traits from each leadership style
based on what is required per the technology adoption phase,
because there is not just one leadership style that caters for the
process of technology adoption.

»  Transformational leadership: is one of the most studied
leadership styles in relation to innovation. Introduced
by Burns (1978) and further developed by Bass (1985),
transformational leaders inspire and motivate their followers
to achieve higher levels of performance and embrace change.
These leaders focus on four key components: idealized
influence, inspirational motivation, intellectual stimulation,
and individualized consideration.

»  Influence on innovation and technology adoption: intellectual
stimulation encourages creativity and out-of-the-box thinking,
which is essential for innovation and technology adoption.
Leaders who promote intellectual stimulation challenge the
status quo and encourage experimentation (Bass, 1985).

> Inspirational motivation fosters a vision of the future that
includes the adoption of new technologies, helping to
align the organization’s goals with innovative pursuits.
Transformational leaders often act as change agents, creating
a culture that embraces new technologies (Jung, Chow, and
Wu, 2003). Their focus on vision and long-term strategic
planning can make the transition to new technologies
smoother and more aligned with organizational objectives.
However, transformational leadership can face challenges in
environments resistant to change, where employees or systems
are rigid, as this style assumes openness to innovation.

»  Transactional leadership: is characterized by a focus on
clear structures, tasks, and rewards. Leaders using this style
typically engage in an exchange process with followers:
rewards for performance or penalties for underperformance.

The Journal of the Southern African Institute of Mining and Metallurgy
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Burns (1978) described it as a more managerial approach,
where leaders maintain the status quo rather than encourage
innovation.

»  Influence on innovation and technology adoption: transactional
leaders may be effective in ensuring efficient implementation
of technology by offering clear guidelines and expectations,
but they are less likely to drive the creative aspects of
innovation.

»  While transactional leadership promotes adherence to
procedures and policies, it can stifle creativity and risk-taking,
which are necessary for breakthrough innovations (Howell
and Avolio, 1993). This leadership style may be suitable for
managing incremental innovations but is less effective in
fostering the adoption of disruptive technologies. The reward-
punishment framework may create short-term gains in terms
of technology adoption, e.g., meeting deadlines, but it often
lacks the visionary approach needed to drive long-term,
transformative innovation.

»  Servant leadership, introduced by Greenleaf (1970),
emphasizes the leader’s role in serving their team and
facilitating the growth and well-being of their followers.

This leadership style focuses on empowering employees,
encouraging collaboration, and prioritizing the needs of the
team over the leader’s personal ambitions.

> Influence on innovation and technology adoption: servant
leaders tend to empower employees by fostering a
participatory culture where all members are encouraged to
contribute ideas. This empowerment creates an environment
where innovation can thrive, as employees feel supported in
proposing new technologies or approaches (Van Dierendonck,
2011).

» By promoting collaborative decision-making, servant leaders
can drive the collective adoption of technology. This inclusive
approach aligns with the concept of shared leadership,
where innovation emerges from multiple sources within
the organization rather than being directed solely by top
management.

»  When requiring adoption of innovation, servant leaders
may find it challenging in enforcing this adoption. At times
they may have difficulty in establishing their authority in the
different phases of adoption of innovation (Mautz, 2021).

»  Adaptive leadership, developed by Heifetz (1994), focuses
on the ability of leaders to help organizations and individuals
adapt to complex, changing environments. Adaptive leaders
emphasize the importance of flexibility, learning, and
adjusting strategies based on evolving circumstances. This
style is particularly relevant to technology adoption, where
ongoing change and adaptation are critical (Heifats, 2009).

»  Influence on innovation and technology adoption: adaptive
leadership encourages learning and experimentation, which
are essential for technology adoption and innovation in
dynamic industries. These leaders focus on the organization’s
ability to continuously evolve, thus creating an environment
where technology is seen as a tool for long-term survival and
competitiveness (Heifetz and Laurie, 1997). Adaptive leaders
also promote a culture of resilience, helping teams navigate
the uncertainties and complexities that often accompany the
introduction of new technologies.

»  One of the challenges for adaptive leaders is balancing
short-term performance pressures with the need for long-

The Journal of the Southern African Institute of Mining and Metallurgy

term adaptation. In organizations where immediate results
are prioritized, adaptive leadership might struggle to gain
traction.

»  Ambidextrous leadership is a relatively recent but important
concept in leadership theory, particularly in relation to
innovation and technology adoption. It refers to the ability
of a leader to balance exploration (fostering innovation
and creativity) and exploitation (maximising efficiency and
optimizing existing processes) within an organization (Rosing
et al., 2011). This dual capability is essential in environments
characterized by rapid technological change, where both
adaptability and operational excellence are required for
success.

Concept of Ambidextrous Leadership

The term ‘ambidexterity' in leadership derives from organizational
ambidexterity, which was initially introduced by Duncan (1976)
and later refined by scholars such as Tushman and O'Reilly (1996).
Ambidextrous leadership involves the capacity to switch between
two distinct leadership behaviours:

»  Exploration-oriented leadership focuses on encouraging risk-
taking, experimentation, and the search for new knowledge
and innovation.

»  Exploitation-oriented leadership emphasizes refining existing
knowledge, improving efficiency, and maintaining consistent
performance.

Ambidextrous leaders are expected to dynamically alternate
between these behaviours depending on the context, ensuring that
the organization is both innovative and efficient.

»  Exploration: ambidextrous leaders encourage creative
problem-solving, the exploration of new opportunities, and
innovative thinking. They create environments that reward
experimentation and tolerate failure as part of the innovation
process (Raisch and Birkinshaw, 2008).

»  Exploitation: at the same time, these leaders also promote
the optimization of existing processes, cost-cutting, and
performance improvement, helping the organization execute
strategies more efficiently.

Influence on Innovation and Technology Adoption

Ambidextrous leadership is particularly relevant for organizations
seeking to adopt new technologies, as technology adoption often
requires both exploration (to identify, develop, and pilot new
technologies) and exploitation (to implement, scale, and optimize
those technologies effectively). The value of this leadership approach
lies in the following:

»  Ambidextrous leaders support radical innovation by
promoting a culture of exploration. They encourage employees
to challenge the status quo, experiment with new ideas,
and pursue novel technologies that can create competitive
advantages (Jansen et al., 2008).

»  Leaders who excel at exploration are more likely to recognize
disruptive technologies early and create cross-functional
teams that collaborate on developing innovative solutions.

»  Once new technologies are identified or developed,
ambidextrous leaders must shift toward exploitation, focusing
on the systematic implementation and integration of these
technologies. This involves process optimization, resource
allocation, and training to ensure smooth technology
adoption.
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Exploitation-oriented leadership ensures that the organization
does not lose sight of operational goals while experimenting
with new technologies. It allows leaders to balance short-term
performance with long-term innovation.

»  These leaders reduce uncertainty by implementing structures
that help employees effectively integrate new technologies
into their daily operations, thus enhancing the technology
adoption process.

Several studies have provided empirical support for the
effectiveness of ambidextrous leadership in promoting
innovation and technology adoption:

»  Rosing, Frese, and Bausch (2011) conducted a meta-analysis
of leadership behaviors and innovation and found that
ambidextrous leadership significantly improved innovation
outcomes. The ability to foster both exploration and
exploitation was linked to higher levels of organizational
adaptability and success in technology adoption.

> Jansen et al. (2008) found that organizations led by
ambidextrous leaders were better able to achieve incremental
and radical innovations, enabling them to stay competitive in
dynamic markets.

»  Tushman and O'Reilly (1996) highlighted the importance
of ambidextrous leadership in managing organizational
ambidexterity and maintaining alignment between innovation
and operational efficiency. They emphasized the role of senior
leaders in orchestrating both short-term efficiency and long-
term innovation.

Ambidextrous leadership is a highly effective style for
organizations seeking to innovate and adopt new technologies.
By balancing the need for exploration (innovation, risk-taking,
and creativity) with exploitation (efficiency, control, and process
optimization), ambidextrous leaders create an environment
where new technologies can be both developed and implemented
effectively.

Despite these strengths there are also certain shortcomings and
challenges linked to this approach:

»  Balancing conflicting priorities: leaders must be adept at
managing the tension between exploration and exploitation
to fully capitalize on the benefits of ambidextrous leadership.
The ability to switch between these two leadership behaviors
requires a high level of flexibility, contextual awareness,
and organizational support, which can pose challenges for
leaders and organizations alike. One of the main challenges
for ambidextrous leaders is managing the tension between
exploration and exploitation. Exploration involves risk-taking
and uncertainty, while exploitation emphasizes efficiency and
control. These two objectives can often be in conflict, making
it difficult for leaders to balance them effectively (O'Reilly and
Tushman, 2013).

»  Organizational structure: ambidextrous leadership requires
an organizational structure that supports both exploration
and exploitation. Some organizations may find it difficult to
implement the dual structures needed to support innovation
while maintaining operational efficiency.

»  Leadership flexibility and adaptability: ambidextrous leaders
need to be highly adaptive and flexible, as they must switch
between different leadership behaviors based on changing
organizational needs and environmental conditions. Not all
leaders possess the skill or agility to navigate this dynamic
leadership style effectively (Rosing et al., 2011). Additionally,
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ambidextrous leadership requires contextual awareness,
meaning that leaders must be able to read signals from their
environment and know when to emphasize exploration versus
exploitation.

Conceptual model (Theoretical framework developed from
literature)

The conceptual model that follows, aims to integrate the principles
of technology adoption and leadership styles, addressing the
shortcomings identified in both areas. The model builds on the
strengths of existing technology adoption frameworks (TAM, DO,
UTAUT, TOE) and incorporates leadership styles (transformational,
transactional, servant, adaptive, and ambidextrous leadership) to
enhance the effectiveness of innovation and technology adoption
within organizations.

This integrated model, called the Ambidextrous Leadership-
Technology Adoption (ALTA) model therefore seeks to address
gaps such as the direct role of leadership in technology adoption,
the role of leadership in overcoming resistance, and the need for
dynamic leadership styles that balance innovation with efficiency,
consideration of all factors that influence the technology adoption
(TA) process: external (societal factors and individual behaviour),
and internal (organizational readiness), as shown in Table I.

Key Components of the ALTA Model

The ALTA model is composed of three interconnected layers:
leadership drivers, technology adoption phases, and organizational
outcomes. Each layer interacts with the others, creating a
comprehensive framework for guiding technology adoption.
Leadership drivers: at the core of this model is leadership,
as leaders play a pivotal role in both fostering innovation and
facilitating the adoption of technology. The ALTA model integrates
key leadership styles that are most relevant to technology adoption,
with a focus on balancing exploration and exploitation through
ambidextrous leadership.

»  Exploration-oriented behaviours (innovation and
adaptability): based on transformational, adaptive, and
ambidextrous leadership styles, leaders are tasked with
promoting creativity, encouraging risk-taking, and fostering
innovation within the organization.

o Vision setting: transformational leaders articulate a
compelling vision of the future, including the strategic
importance of adopting new technologies.

o Intellectual stimulation: leaders encourage innovation and
out-of-the-box thinking to identify new technologies and
potential disruptive changes.

o Organizational learning: adaptive leaders ensure that
the organization remains flexible, fostering continuous
learning and experimentation in rapidly evolving
technological landscapes.

»  Exploitation-oriented behaviours (efficiency and
implementation): this includes transactional, servant, and
ambidextrous leadership elements, focused on ensuring
efficient implementation and operational excellence.

o Process optimization: transactional leaders enforce
structure and guidelines to ensure the smooth integration
of new technologies into existing workflows.

o Empowerment and support: servant leaders support
employees by providing the necessary resources and
training for them to adopt new technologies confidently.
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Table I

Ambidextrous leadership-technology adoption conceptual Mmodel

Technology adoption phase

Development
(Exploration)

Implementation
(Transition)

Application
(Exploitation)

Leadership style

o Transformational

o Ambidextrous

o Transactional

Leadership characteristics

o Charismatic

e Visionary
 Courageous

o Persuasive

¢ Good communicator

o Flexible

o Adaptable

o Contextual awareness
o Collaborative

o Less experimental

o Focus on clear structures

¢ Prioritizes routines

o Prioritizes meeting
deadlines

Leadership actions

o Organization learning and
determining readiness

o Set strategic vision

o Intellectual stimulation

o Create innovation task forces

« Identify new technologies

o Consider the perceived use of
the technology

o Consider the characteristics of

o Facilitate cross-functional
collaboration

o Stakeholder engagement

o Obtain buy in from
stakeholders

o Reduce resistances toward
the technology

o Change management

e Resource allocation

o Provide training

o Optimize resource
allocation

o Establish monitoring
systems

» Monitor for continuous
improvement

o Establish reward systems
for successful adoption

the adopter
o Evaluate the feasibility of the
innovation

« Ensure organizational
efficiency

o Facilitating conditions: leadership ensures that adequate
support structures (such as IT infrastructure, funding,
and organizational alignment) are in place to facilitate the
use and scaling of new technologies.

The ALTA model integrates a dynamic, multi-phase technology
adoption process. Each phase is influenced by leadership drivers
that are aligned with different styles and behaviors to overcome the
shortcomings of traditional technology adoption models.

Phase 1: Development - Technology identification and
innovation (Exploration)

»  Leadership role: transformational and adaptive leadership
styles dominate in this phase, as leaders foster a culture of
innovation and exploration. Leaders encourage employees to
identify emerging technologies and evaluate their potential for
driving competitive advantage.

o Leadership action: set strategic visions for technology, create
innovation task forces, and encourage employees to take
calculated risks.

o Outcome: organizations generate creative ideas, identify new
technologies, and explore how these innovations align with
the organization's future goals.

Phase 2: Implementation - Decision-making and buy-in

(Transitional)

»  Leadership role: here, ambidextrous leadership becomes
critical as leaders must balance exploration and exploitation.
Leaders facilitate discussions across organizational levels to
achieve consensus on which technologies to adopt.

o Leadership action: facilitate cross-functional collaboration,
ensure that all relevant stakeholders are involved in

The Journal of the Southern African Institute of Mining and Metallurgy

decision-making, and provide evidence of how new
technologies align with organizational strategy.

o Outcome: consensus is built around which technologies
to adopt, with buy-in from key stakeholders at all levels of
the organization.

Phase 3: Application - Integration (Exploitation)

»  Leadership role: exploitation-oriented leadership styles
such as transactional and servant leadership dominate.
Leaders ensure that technology is seamlessly integrated into
operational processes, with minimal disruption to the day-to-
day functioning of the organization.

o Leadership action: provide training, establish monitoring
systems, and reward employees who successfully adopt
and use new technologies. Leaders focus on optimizing
resource allocation and ensuring organizational efficiency
during the adoption phase.

o Outcome: the organization successfully integrates the new
technology into its operational framework, minimizing
resistance and maximizing efficiency.

Expected/envisaged organizational outcomes

»  Successful technology adoption is measured by several key
outcomes, which are influenced by leadership behaviour
throughout the adoption process:

o Innovation performance: the organization is more
innovative, consistently identifying and adopting new
technologies that drive competitive advantage.

o Operational efficiency: the organization is efficient in
implementing technologies, with optimized processes and
minimal disruption during technology integration.
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o Employee engagement and empowerment: employees feel
empowered and supported throughout the technology
adoption process, contributing to a culture of continuous
improvement and innovation.

o Adaptability and resilience: the organization becomes
more adaptable to future technological changes and
market shifts, able to pivot quickly when necessary.

»  The ambidextrous leadership-technology adoption (ALTA)
model integrates leadership styles with the technology
adoption process to create a holistic approach to managing
innovation and technological change. By focusing on both
exploration and exploitation, and emphasizing the strategic
role of leadership, this model addresses the key shortcomings
of traditional technology adoption frameworks. It ensures that
organizations are well-positioned to adopt new technologies
efficiently, while fostering a culture of innovation and
adaptability.

Methodological approach of ALTA Model ‘Testing’
(Relevance)

» A qualitative research design was selected to explore and
test the conceptual model. This approach enables a detailed
description of participants’ experiences, providing a deeper
understanding of the subject matter, which is crucial for
empirical research. To gather data, qualitative interviews
were conducted with officials from the mining industry who
had worked on or led innovation projects. This empirical
method of data collection is based on observation and
experience rather than theory or pure logic (Jasti, 2014).
This approach was essential to the study, as valuable insights
into the research topic could only be gained through direct
communication with experienced individuals in the field.

»  The interviews were semi-structured, with most questions
prearranged, while allowing flexibility for new ideas to emerge
during the conversations. On average, the interviews lasted 45
minutes, and responses were recorded via notetaking, voice
recording, and/or video recording on Google Meet, with
participants’ consent.

> Aninterview guide was developed and used to conduct
interviews in a manner that addressed the main research

question and sub-research questions. The questions were
derived from the literature review. The guide began with an
introduction of the interviewer and an explanation of the
purpose of the interviews in relation to the research topic.
Participants were then asked about their occupation, current
roles in the mining industry or at their respective mines, the
type of operation they work in (either underground or open
cast), and their experience with innovation projects. These
initial questions helped assess their level of competency

and ability to provide insightful information regarding the
research topic.

»  Participants who had worked on an innovation project were
asked to select one successful project as the basis for further
questions. The project's success was determined by the full
adoption of the technology across the organization. Participants
who met these criteria proceeded to the next stage.

»  Twenty individuals were approached to take part in the
study, which included mine managers, general managers,
technical services managers, relationship managers, chief
executive officers, and managing directors from selected
mines. Of these, nine responded, meeting the requirements
for a phenomenological study, which typically calls for 5 to 25
interviews (Cresswell, 1998; Morse, 1994). Table II shows the
various roles of the participants and the innovation projects
they have driven.

Data analysis

The results of this study were analysed using thematic analysis, a
qualitative method used to identify, analyse, and report patterns
or themes within data, applicable to data such as interviews, focus
groups, or written material (Braun, 2012). In this case, the data
consisted of interview transcriptions.

A theme, in this context, refers to elements of the data that
are relevant to the research question or show patterns across the
dataset. However, a theme is not necessarily defined by how often
it appears in the data. Instead, the researcher exercises judgment in
determining what constitutes a theme (Braun, 2012). A theme was
selected if it captured something significant related to the overall
research question or sub-questions.

Table I1
Roles of participants and innovation projects Driven
Participant | Role Innovation project
1 Mechanical Engineer (Glencore) Implementation of collision avoidance system
2 Head of Engineering (Glencore Coal) Installation of proximity detection system
3 Vice President (SASOL Mining) Digitization of the organization
4 Technical Manager (Glencore Coal) Business optimization and
improvement
5 M&R CEO (Underground Mining Division) | Digital technology implementation
6 Director of Marketing and Supply Chain Autonomous blasting system
7 Production Manager Introduction of remotely operated bolters
8 Project Manager Introduction of remotely operated roof bolters
9 Mechanical Engineer Installation of proximity detection system
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This study emphasizes qualitative descriptions over quantifiable
measures, using terms such as 'many participants, ‘most
respondents,' or 'several participants' to convey the prevalence of
certain themes. The authors used the thematic analysis process
stipulated by Chap et al. (2012) and Braun (2012) described in the
following phases:

Phases of the thematic analysis

1. Familiarization: The researcher immersed in the data through
repeated reading and transcription of interviews.

2. Generating Initial codes: an initial list of codes was developed

to identify features in the data relevant to the research questions.

3. Searching for themes: themes were identified by clustering
related codes and recognizing patterns.
4. Reviewing potential themes: themes were reviewed for quality

and coherence, ensuring they accurately represented the dataset.

5. Defining and naming themes: each theme was clearly defined,
ensuring they collectively told a coherent story about the data.

6. Producing a report: the final phase involved compiling the
results of the thematic analysis into a comprehensive report.

Qualitative findings for testing the ALTA Model: Results

The findings for this qualitative research study testing the
ambidextrous leadership-technology adoption (ALTA) model,
indicate how leadership behaviors influence various phases of

the technology adoption process, how organizations manage
innovation, and how ambidextrous leadership plays a role in
balancing exploration and exploitation. These findings are based on
themes that emerged from the thematic analysis of the interviews
conducted, and are discussed as follows (includes quotes of the
people interviewed as recorded):

Leadership influence on exploration and innovation

»  Theme 1: Transformational Leadership Encouraging

Exploration and Risk-taking

+ Finding: Interviewees often described leaders with

transformational qualities—visionary, charismatic, and
able to inspire innovation. They speak of how leaders
encourage creative problem-solving and taking risks in
identifying new technologies, creating an environment
where employees feel empowered to suggest bold,
innovative solutions.

»  Quote: “I'll give you a few keys that I think normally helps
get to a new idea of innovation and to then move on with the
project. The first one is vision. You need visionary leaders that
will have a very clear picture and envisage the future. Vision is
at the top of the list you know, without leaders that’s got vision
none of this [innovation] will ever happen.”

> Quote: “Leadership needs to be flexible and agile and
courageous. You must be decisive in what you want to do, you
must think on your feet and prepare for failure. When it fails,
show agility, do something, and fix it. If you try to work out the
perfect execution plan you will take too long. Procrastination
will never get you anywhere?”

»  Theme 2: Ambidextrous Leadership Balancing Innovation
with Operational Needs

« Finding: Case studies highlight that ambidextrous leaders
excel at maintaining a balance between exploration and
exploitation. Employees note that these leaders not only
encourage innovation but also set boundaries to ensure
operational processes are efficient, preventing the chaos
that can arise from too much focus on new technologies.
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»  Quote: “Look I think flexibility should be high, I mean
probably a four [out of 5], but you got to be careful. If you
let the flexibility, get too high, you lose the effectiveness of the
project. So, the system has to run, but when things come up
that are better, unique, or different, you need to be quite flexible
to accept them and adapt. You don't want to be completely
flexible because if you do that, they're going to lose control of the
process”

Leadership influence on implementation and efficiency

»  Theme 3: Transactional Leadership Promoting Structured
Implementation
« Finding: In interviews and focus groups, participants
describe transactional leaders as vital during the
implementation phase of technology adoption. These
leaders focus on setting clear goals, timelines, and
expectations, which helps ensure that technology is
integrated smoothly into the organization.

»  Quote: “Once they have gotten all the parties together, put
an implementation plan together that needs to include all the
details about the collaboration, including the non-technical side
of it. Ensure that the plan covers everything that it needs”

»  Quote: “The other important part of the implementation process
is the management of change. As you start implementing,
things do not necessarily go to plan. As you start implementing
your plan, be flexible enough to change”

»  Theme 4: Overcoming Resistance to Change through
Leadership

« Finding: Participants highlighted the role of adaptive
and transformational leadership in managing resistance
to new technologies. These leaders communicate the
long-term benefits of adoption, making employees feel
more comfortable with the transition. Leaders must be
transparent with the stakeholders about the technology's
intentions and its potential benefits. This approach can
help build trust and facilitate collaboration, ensuring that
the concerns and needs of all stakeholders are addressed.
Leadership must also invest in reskilling to expand
employment opportunities and reduce the fear of job loss,
which can contribute to resistance.

»  Quote: “The way you overcome it [resistance] is to explain that
what we're doing is to become more efficient. The reason why
we are automating machines is to get more productive. When
you automate machines, you can keep them working during
normal times and when you wouldn't normally have people
on underground, i.e., after a blast. Automation will make the
mining process more efficient by reducing costs and making the
mining industry more viable. This will lead to the increase in
the profitable life of mine, and employment. The introduction of
new technology can and will have the ability to have a positive
impact on mining operations.”

»  Quote: “No, you have to put a lot of effort through automation,
create transferable skills that will be transferable elsewhere in
the job space, in the world outside of mining, and you have to
do so as an organization; create jobs much bigger and better
to offset the impact of automation to such an extent that you
almost first have to eradicate unemployment before you are
successful with this [automation] I can see how you're going to
get automation into mining environment and how you are going
to exacerbate the issue of unemployment.”
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Leadership's Role in decision-making and consensus
building

>

Theme 5: Cross-functional Collaboration Encouraged by
Ambidextrous Leaders
« Finding: Employees frequently mention that
ambidextrous leaders facilitate cross-functional
collaboration, ensuring that stakeholders from different
parts of the organization are involved in decisions related
to technology adoption. This leadership style helps build
consensus, especially in the decision-making phase.
Quote: “The first thing that leaders need to do is to develop the
vision around this implementation. Then they need to engage
with the stakeholders involved, the people that must implement
this, such as original equipment manufacturers, suppliers of
technology, the employees who develop the application process,
etc. Leaders need to engage with all stakeholders to ensure that
they are all on board. This is important so that they all can
understand how they can contribute in delivering the outcome
that leaders have articulated in their vision”

Balancing Exploration and Exploitation

>

Theme 6: Dual Leadership Behaviours in Ambidextrous
Leaders
« Finding: Case studies and interviews reveal

that ambidextrous leaders can switch between

behaviors depending on the phase of the technology

adoption process. During exploration, they exhibit

transformational behaviours, fostering creativity and

risk-taking. During exploitation, they shift toward

transactional or servant leadership behaviours, focusing

on execution, efficiency, and process optimization.
Quote: “On the level of flexibility in leadership; there is time
to be flexible and there is time to be inflexible. In an idea
generation stage, you must be at a five [out of five] but as you
progress, evaluate until you come up with a proper concept, I
mean once a concept is cast in stone I don't expect flexibility,
otherwise you will never finish. Depending on where you are on
the implementation of the innovation you start being flexible in
the beginning. As you move towards finalizing the actual idea
or the business case, the flexibility must come down to a three.
However, you can never be inflexible because better ideas can
come up during implementation so you should never get to a
one flexibility. Lowest flexibility that can be achieved is a two
because if an idea is proved to yield benefits the only difference
is a new idea, which can yield more benefits, but it doesn't mean
the original idea stops yielding benefits. At least capture the
benefits that you started with, and you can take the new idea
as an improvement on the original idea after the benefits of the
original idea have been realised.

Cultural and Organizational Factors Influencing Leader-
ship and Technology Adoption

>

Theme 7: Organizational Culture as a Mediator
« Finding: In some organizations, the existing culture either
facilitates or hinders the success of leadership’ efforts
to adopt new technologies. Companies with cultures
of openness and collaboration are more successful in
adopting technologies when leadership behaviors align
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with these values. Additionally, the characteristics and
readiness of the workforce to adopt new technologies
must be carefully considered as a critical factor in the
process.

»  Quote: “The involvement of leadership varies from company
to company and the reason it varies from company to company
is that the maturity of that specific company in terms of just
technology in general. I have worked in companies where most
of the people, in general, are relatively technology driven. They
want to be on the leading edge. This is a general culture in the
company of cutting edge, they want to be the first. In companies
like that, technology is driven by people. They want to do that
[innovate], they are kind of pushing the envelope all the time,
but I've also seen companies where they are relatively immature
in terms of what I've said and if this is the case, having the right
leaders in place to push the technology agenda is extremely
important”

»  Quote: “The younger generation tends to adopt new
technologies more easily, especially when it comes to using
smartphones. They quickly grasp the basics with minimal
explanation and adapt swiftly. In contrast, the older generation
often struggles with technology, requiring more extensive
training, guidance, and support. When designing applications,
it's important to keep them simple and user-friendly to
prevent frustration, especially for older users. This highlights
a generational difference, where younger individuals find
technology adoption easier, while older individuals face more
challenges”

Barriers to Technology Adoption
»  Theme 8: Resistance to Change and Leadership Strategies
« Finding: Resistance to change is a common barrier

identified by participants. However, it can be noted that
adaptive and transformational leaders are most effective
at addressing this resistance, using communication,
empathy, and vision to help employees understand the
value of the new technology.

»  Quote: “The way you overcome it is to try to explain that
what we're trying to do is become more efficient. Why we are
automating machines is to try to get more work out of the
machine. When you automate machines, you can keep them
working during normal times and when you wouldn't normally
have people on underground, i.e., after a blast, automation
would make the mining process more efficient to reduce costs
and the mining industry becomes more viable. Therefore,
because you can reduce costs, you can keep some mines open
that under normal working practices wouldn't be able to work.
Therefore, more mines in operation safeguard employment
rather than destroy it by introducing technology”

»  Quote: “To drive innovation within a company, it's essential
to actively involve employees from the start. This can be done
by organizing focus groups and brainstorming sessions, where
employees across departments can share their work challenges
and suggest how technology could improve their roles. This
collaborative approach helps identify potential technologies
and projects that align with business needs. Once a suitable
technology is chosen, it's important to manage the change
effectively. Early communication about the impact of the
technology on employees’ day-to-day tasks is crucial, along with
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providing necessary training. Throughout the implementation
process, it's vital to keep all stakeholders informed of progress.
This ongoing communication and support ensure that, by the
time the project is complete, employees are ready to accept and
adopt the new technology”

Outcomes of Technology Adoption Driven by Leadership
»  Theme 9: Operational Efficiency
o Finding: Participants describe how leadership,
particularly transactional and servant leaders, ensures that
new technologies are integrated efficiently, minimising
disruptions to existing workflows.

»  Quote: “One of the key challenges when introducing new
projects or trials is overcoming resistance from the workforce,
such as operators or labourers. They can hinder or even sabotage
the project, especially if they feel their jobs are at risk, regardless
of whether the project might have succeeded otherwise. From a
leadership perspective, this is particularly difficult. Large mining
companies must ensure that mine management, supervisors,
and all levels of leadership fully grasp the importance of their
role in fostering innovation. If leadership focuses too heavily on
controlling costs, as often reflected in KPIs, it becomes difficult
to engage these teams in new initiatives. Employees may struggle
to meet their KPIs, while also supporting innovation. Therefore,
it's crucial for senior leadership to align incentives in a way
that encourages innovation. A failure to do so has often been a
barrier to progress in the industry”

Discussion on objectives and ALTA Model

The findings from the interviews conducted, provided significant
insights into how different leadership styles influence various
stages of the technology adoption process within organizations,
particularly in the mining industry. Transformational leaders

play a crucial role in fostering innovation and encouraging
risk-taking, while ambidextrous leaders are highly effective in
balancing exploration (innovation) and exploitation (operational
efficiency). Transactional and servant leaders are critical during the
implementation and application phase, ensuring that technology is
adopted efficiently. Ultimately, the findings suggest that leadership
not only shapes the technology adoption process, but also directly
influences the organization's innovation performance and
operational efficiency.

The adoption of new technologies is highly dependent on the
organizational culture, the flexibility of leadership, and the ability
of leaders to foster collaboration and consensus-building among
stakeholders. Leadership’s role in addressing barriers such as
resistance to change, structural limitations, and resource constraints
is vital for the successful integration of innovative technologies.

This section discusses the findings in relation to the study’s
objectives and the ALTA model proposed earlier. The results
are interpreted in the context of the literature and conceptual
framework, addressing how leadership styles can influence
technology adoption, innovation performance, and operational
efficiency within organizations.

Leadership’s role in fostering innovation

The findings reveal that transformational leadership is instrumental
in the exploration phase of technology adoption. Leaders with
transformational qualities—visionary, charismatic, and risk-
taking—were found to create an environment where innovation
could thrive.
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This is consistent with the literature, which emphasizes that
transformational leaders foster creativity and open-mindedness, key
ingredients for breakthrough innovations (Bass, 1985).

However, the findings also suggest that innovation cannot occur
in isolation from operational needs. Ambidextrous leadership was
found to be crucial in balancing exploration with exploitation,
ensuring that organizations do not over-prioritize experimentation
at the expense of efficiency. This finding aligns with the work of
O'Reilly and Tushman (2013), who highlight the importance of
balancing exploration and exploitation to ensure the long-term
success of an innovation.

Leadership’s role in implementing technology

Transactional leadership was found to be essential in the
exploitation phase of technology adoption. This leadership style
focuses on clear goal setting, establishing timelines, and managing
the process to ensure that new technologies are seamlessly
integrated into the organization. The interviews suggest that without
structured leadership during implementation, projects can face
challenges such as disorganization or scope creep, confirming the
need for strong transactional leadership to maintain operational
focus (Burns, 1978).

The importance of adaptive leadership was also highlighted,
especially in managing resistance to change. This finding is
consistent with Heifetz’s (1994) work, which emphasizes the need
for leaders to guide organizations through periods of uncertainty
and change by adapting to new circumstances and addressing
employee concerns.

Overcoming barriers to technology adoption

The study identified several barriers to technology adoption,
including resistance to change, and structural constraints. The
study confirmed that organizational culture plays a critical role

in determining the success of leadership efforts in technology
adoption. Companies with cultures of collaboration and openness
are likely to be more successful in adopting new technologies,
which supports previous research that links organizational culture
with innovation (Schein, 2010). Leaders in such environments can
align their behaviors with the existing cultural values, facilitating
smoother technology integration.

The role of cross-functional collaboration

Ambidextrous leadership also emerged as a facilitator of cross-
functional collaboration, an important factor in technology
adoption. Leaders who could effectively bring together diverse
teams and encourage collaboration across departments are able
to build consensus, especially in the decision-making phase. This
is consistent with the findings of Raisch and Birkinshaw (2008),
who argue that ambidextrous leaders play a key role in promoting
collaboration and coordination within organizations, especially
when adopting new technologies.

Leadership’s impact on innovation performance and
operational efficiency

The findings underscore the impact of ambidextrous and
transformational leadership styles on innovation performance.
Organizations led by these types of leaders are consistently at the
forefront of innovation, introducing new products and processes
faster than their competitors. This finding supports the broader
literature, which emphasizes the role of transformational leaders in
creating a culture of innovation and driving organizational change
(Jung et al., 2003).
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In contrast, operational efficiency was found to be heavily
influenced by transactional and servant leadership styles. These
leaders focus on ensuring that new technologies are integrated
smoothly, without disrupting existing workflows, which is crucial
for maintaining operational stability. The findings align with Burns’
(1978) distinction between transformational and transactional
leadership, where the latter is more focused on maintaining
efficiency and achieving short-term goals.

Addressing the ALTA Model

The findings largely support the ambidextrous leadership-
technology adoption (ALTA) model proposed in this study. The
model's emphasis on balancing exploration and exploitation was
confirmed by the participants, who consistently highlighted the
need for leaders to foster innovation while maintaining operational
focus. The dual behaviors exhibited by ambidextrous leaders—
switching between transformational and transactional styles
depending on the phase of technology adoption—were found to be
particularly effective.

Conclusion

This study set out to explore the role of leadership in the technology
adoption process, particularly within the context of mining
organizations. The research focused on the integration of various
leadership styles and their influence on fostering innovation,
managing resistance, and ensuring efficient implementation. The
development and testing of the ambidextrous leadership-technology
doption (ALTA) model provided a framework for understanding
how leaders can balance the dual demands of exploration (driving
innovation) and exploitation (maintaining operational efficiency)
in a complex and technology-driven environment. From the main
aim of the study the relevance of the ambidextrous leadership-
technology adoption (ALTA) model in addressing gaps in the direct
role of leadership in technology adoption has been shown.

The findings from the qualitative interviews affirmed that
leadership is an indispensable factor in the successful adoption
of new technologies. Transformational leadership was identified
as critical for inspiring innovation and encouraging risk-taking,
while transactional leadership played a key role in ensuring that
technology was integrated efficiently during the implementation
phase. Moreover, ambidextrous leadership emerged as essential for
balancing the need to explore new technologies while also ensuring
that current operational processes are optimized.

What is further evident is that there is no one leadership
style that will effectively deal with the successful adoption of
new technology, but that the ALTA model points us in the right
direction, which was also highlighted by participants in the survey
conducted. One therefore needs to look at leadership actions and
behaviors that will enhance or are needed in a successful approach
towards new technology adoption.

The study also highlighted the importance of adaptive
leadership, particularly in managing resistance to change, which
is often a significant barrier to technology adoption. Leaders who
demonstrated flexibility, empathy, and clear communication are
better able to address concerns related to job security and other
anxieties associated with technological disruption.

Organizational culture is revealed as a critical mediator in
the relationship between leadership and technology adoption
success. Companies with a culture of openness, collaboration, and
innovation are more likely to succeed in adopting new technologies,
as leadership behaviors aligned with these values facilitate smoother
transitions.
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Finally, the study demonstrates that leadership plays a pivotal
role in driving technology adoption, fostering innovation, and
managing the challenges associated with technological change.

The ambidextrous leadership-technology adoption (ALTA) model
provides a robust framework for understanding how leaders

can navigate the complexities of technology adoption, balancing
the need for exploration and exploitation, while addressing
resistance and fostering a culture of collaboration and innovation.
As industries continue to evolve in response to technological
advancements, the role of leadership will remain critical in ensuring
that organizations not only adopt new technologies but thrive in an
increasingly digital future.

Contributions to knowledge

This study makes several important contributions to the field

of leadership and technology adoption. First, it expands the
understanding of ambidextrous leadership, providing empirical
support for the ALTA model. The study demonstrates that
ambidextrous leaders are uniquely positioned to switch between
transformational and transactional leadership behaviors depending
on the phase of the technology adoption process. Second, the study
highlights the importance of adaptive leadership in overcoming
resistance to change and addressing the human elements of
technology adoption, particularly in industries facing rapid
technological shifts, such as mining.

Additionally, the study provides practical insights for leaders
in technology-intensive industries, offering strategies for balancing
innovation with operational efficiency, managing cross-functional
collaboration, and fostering a culture conducive to technology
adoption.

While this study provides valuable insights, it is not without
limitations. The research was primarily qualitative and focused on
a specific industry (mining), which may limit the generalizability of
the findings to other industries or contexts. Additionally, the study
did not explore the long-term effects of leadership on technology
adoption, which could be a potential avenue for future research.
Further studies could quantitively validate and refine the ALTA
model by applying the model in a real-life innovation project.

Recommendations

The study offers several practical recommendations for leaders in
organizations adopting new technologies:

1. Foster a culture of innovation: leaders should actively promote
a culture where innovation is encouraged at all levels of the
organization. This includes creating environments where
employees feel safe to propose new ideas and take calculated
risks.

2. Balance exploration and exploitation: leaders must balance
the pursuit of new technological innovations with the need
to maintain and optimize existing processes. Ambidextrous
leadership, which enables leaders to switch between exploratory
and exploitative behaviors, is essential in achieving this balance.

3. Manage resistance through communication and reskilling:
leaders must proactively manage resistance by clearly
communicating the benefits of new technologies and offering
reskilling opportunities for employees whose roles may be
affected by automation or other technological advancements.

4. Encourage cross-functional collaboration: successful
technology adoption requires leaders to facilitate collaboration
between different departments and stakeholders, ensuring
alignment across the organization.
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Future research

Future research could also explore the role of emerging
leadership styles, such as digital leadership, which may play

an increasingly important role as industries continue to adopt
advanced technologies, such as artificial intelligence and machine
learning. The feedback on the literature, in some cases seems

to be outdated, but is still applicable. We are in the cusp of the
Fourth Industrial Revolution, which relates significantly to an
escalated new technology availability and the related adoption
challenges associated with it. New research relating to leadership
and technology adoption will in future become even more relevant,
including the subsequent research interventions related to it.

Acknowledgements

I would like to extend my gratitude to the following people for
their contributions towards this study, namely Dr Johann Uys and
Prof. Ronny Webber-Youngman of the University of Pretoria, and
the people who took part in the interviews, namely Johan Smit,
Henk Pienaar, Kobus Louw, Mike da Costa, Sbu Buthelesi, Jaco
Gouws, Kennedy Sengani, Mike Teke, and Allan Butcher. I would
also like to extend my deepest gratitude to Murray & Roberts for
their generous sponsorship and support, which made this project
possible.

References

Ajzen, 1. 1991. The Theory of Planned Behavior. Organizational
Behavior and Human Decision Processes, vol. 50 no. 2,
pp- 179-211. doi:10.1016/0749-5978(91)90020-T

Alem, L., Caris, C., Einicke, G.A., Gipps, I, Haustein, K., Hoehn,
K., Huang, W, James, C. Malos, ].T., Munday, L., Poropat,
G., Ralston, J.C., Stepanas, K., Strange, A., Eleonora, W.-C.
2012. Overview of the future mine. Australasian Mine Safety
Journal, vol. 4, pp. 14-21. https://www.researchgate.net/
publication/324653920 Overview of the future mine

Bass, B.M. 1985. Leadership and performance beyond expectations.
Free Press. https://doi.org/10.1002/hrm.3930250310

Bossink, B. 2007. Leadership for sustainable innovation.
International Journal of Technology Management and Sustainable
Development, vol. 6, pp.135-149. doi: 10.1386/ijtm.6.2.135 1

Braun, V., Clarke, V. 2012. Thematic analysis. In Cooper, H., et al.
(Eds.), APA Handbook of Research Methods in Psychology
(Vol. 2). American Psychological Association. https://www.
researchgate.net/publication/269930410 Thematic analysis

Burnes, B. 2004. Kurt Lewin and the planned approach to change: A
re-appraisal. Journal of Management Studies, vol. 41, no. 6,
pp- 977-1002. https://doi.org/10.1111/1.1467-6486.2004.00463.x

Burns, .M. 1978. Leadership. Harper & Row. https://psycnet.apa.
org/record/1980-03173-000

Creswell, ].W. 1998. Qualitative inquiry and research design:
Choosing among five traditions. Thousand Oaks,
CA: Sage Publications. https://www.researchgate.net/
publication/318757065 Book Review Creswell John 1997
Qualitative inquiry and research design Choosing among
five traditions

The Journal of the Southern African Institute of Mining and Metallurgy

Cresswell, K., Sheikh, A. 2013. Organizational issues in the
implementation and adoption of health information technology
innovations: An interpretative review. International Journal
of Medical Informatics, vol. 82, no. 5, pp. €73-e86. https://doi.

0rg/10.1016/j.ijmedinf.2012.10.007

Davis, ED. 1989. Perceived usefulness, perceived ease of use, and
user acceptance of information technology. Management
Information Systems Quarterly, vol. 13, no. 3, pp. 319-340.
DOI: 10.2307/249008

Deloitte. 2020. The future of mining in Africa. Deloitte.
https://www?2.deloitte.com/content/dam/Deloitte/cn/
Documents/energy-resources/deloitte-cn-tracking-the-trends-
2020-en-200527.pdf

Duncan, R.B. 1976. The ambidextrous organization: Designing
dual structures for innovation. R. Kilmann, L. Pondy, &
D. Slevin (Eds.). The Management of Organization, pp.
167-188. North-Holland. https://www.scirp.org/reference/
referencespapers?referenceid=3596065

Fichman, R.G., Kemerer, C. E 1997. The assimilation of software
process innovations: An organizational learning perspective.
Management Science, vol. 43, no. 10, pp. 1345-1363.
doi: 10.1287/mnsc.43.10.1345

Gilley, A., Dixon, P, Gilley, ].W,, 2008. Characteristics of leadership
effectiveness: Implementing change and driving innovation in
organizations. Human Resource Development Quarterly, vol. 19,
no. 2, pp. 153-169. Greenleaf, R.K. 1970. The servant as leader.
Paulist Press. https://digitalcommons.unf.edu/cgi/viewcontent.
cgitarticle=1816&context=etd

Greenleaf, RK. 1970. The servant as leader. Paulist Press.
http://www.ediguys.net/Robert K Greenleaf The Servant as
Leader.pdf

Heifetz, R.A. 1994. Leadership Without Easy Answers. Harvard

University Press. https://www.degruyter.com/document/
d0i/10.4159/9780674038479/html

Heifetz, R.A., Laurie, D.L. 1997. The work of leadership. Harvard
Business Review, vol. 75, no. 1, pp. 124-134. https://www.scirp.
org/reference/referencespapers?referenceid=1207380

Heifetz, R.A., Grashow, A., Linsky, M. 2009. The practice of adaptive
leadership: Tools and tactics for changing your organization and
the world. Harvard Business Press.

Howell, .M., Avolio, B. J. 1993. Transformational leadership,
transactional leadership, locus of control, and support for
innovation: Key predictors of consolidated-business-unit
performance. Journal of Applied Psychology, vol. 78, no. 6,
pp- 891-902. DOL: 10.1037/0021-9010.78.6.891

Jansen, J.J.P, George, G., Van den Bosch, EA.J., Volberda, H.-W.
2008. Senior team attributes and organizational ambidexterity:
The moderating role of transformational leadership. Journal of
Management Studies, vol. 45, no. 5, pp. 982-1007.

DOI: 10.1111/j.1467-6486.2008.00775.x

Jasti, N., Kodali, R. 2014. A literature review of empirical research
methodology in lean manufacturing. International Journal
of Operations & Production Management. 34. 10.1108/
IJOPM-04-2012-0169

VOLUME 124 NOVEMBER 2024 629 «



The role of leadership in technology adoption in the South African mining industry

Jung, D.I., Chow, C., Wu, A. 2003. The role of transformational
leadership in enhancing organizational innovation: Hypotheses
and some preliminary findings. The Leadership Quarterly,
vol. 14 no. 4, pp. 525-544. DOI: 10.1016/51048-
9843(03)00050-X

Lopes-Claros, A. 2011. The Innovation For Development Report
2010-2011: Innovation as a Driver of Productivity and
Economic Growth. Palgrave Macmillan. https://books.google.
co.za/books/about/The Innovation for Development
Report 20.htmI?id=S-4280mxpD8C&redir esc=y

Lyytinen, K., Damsgaard, J. 2011. Inter-organizational information
systems adoption: A Configuration Analysis Approach.
European Journal of Information Systems, vol. 20, no. 5,
pp- 496-509.

Mautz, S. 2021. The problem with servant leadership (and how to
lead instead). Available at: https://bit.ly/2MLe5Do

Morse, J.M. 1994. Designing funded qualitative research. In
Denizin, N. K. & Lincoln, Y. S., Handbook of qualitative
research (2nd Ed). Thousand Oaks, CA: Sage. https://methods.

sagepub.com/book/designing-qualitative-research

OReilly, C.A., Tushman, M.L. 2013. Organizational ambidexterity:
Past, present, and future. Academy of Management
Perspectives, vol. 27, no. 4, pp. 324-338. https://www.jstor.org/
stable/43822033

Raisch, S., Birkinshaw, J. 2008. Organizational ambidexterity:
Antecedents, outcomes, and moderators. Journal of
Management, vol. 34, no. 3, pp. 375-409. https://www.

researchgate.net/publication/247570120 Organizational
Ambidexterity Antecedents Outcomes and Moderators

Rogers, E.M. 2003. Diffusion of innovations (5th ed.). Free
Press. https://www.researchgate.net/publication/257624104

Diffusion of Innovations 5th edition Everett M Rogers
Free Press New York NY 2003 551 pages

Rosing, K., Frese, M., Bausch, A. 2011. Explaining the heterogeneity
of the leadership-innovation relationship: Ambidextrous
leadership. The Leadership Quarterly, vol. 22, no. 5, pp. 956-974.

Schein, E. H. 2010. Organizational Culture and Leadership
(4th ed.). Wiley. https://ia800809.us.archive.org/14/items/
EdgarHScheinOrganizationalCultureAndLeadership/Edgar H
Tornatzky, L.G., Fleischer, M. 1990. The processes of technological
innovation. Lexington Books. https://www.researchgate.net/

publication/291824703 Technological Innovation as a
Process

Tushman, M.L., O'Reilly, C.A. 1996. Ambidextrous organizations:
Managing evolutionary and revolutionary change. California
Management Review, vol. 38, no. 4, pp. 8-30. https://web.

mit.edu/curhan/www/docs/Articles/15341 Readings/
Organizational Learning and Change/Tushman &
OReilly 1996 Ambidextrous Organizations.pdf

Van Dierendonck, D. 2011. Servant leadership: A review and
synthesis. Journal of Management, vol. 37, no. 4, pp. 1228-1261.
https://www.researchgate.net/publication/254121257 Servant
Leadership A Review and Synthesis

Venkatesh, V., Morris, M.G., Davis, G.B., Davis, ED. 2003. User
acceptance of information technology: Toward a unified view.
Management Information Systems Quarterly, vol. 27 no. 3,
pp. 425-478.

Yukl, G. 2013. Leadership in Organizations (8th ed.).

Pearson Education. https://www.researchgate.net/

publication/323294985 Leadership in Organizations 8th
edition 4

» 630 NOVEMBER 2024 VOLUME 124

The Journal of the Southern African Institute of Mining and Metallurgy



