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3. Advanced Orebody Knowledge; 
4. Real-Time Information Management Systems; 
5. Successful Application of Technologies Centred Around People; and  
6. Test Mine. 

This guideline was developed under the Successful Application of Technologies Centred Around People (SATCAP) 
research programme. The programme is aimed at understanding the effects, impacts and challenges of mining 
modernisation on people in the minerals sector. As there is a demand for a balance between people, planet and 
profit, SATCAP further lends support to the environmental, social and governance (ESG) agenda, with focus on the 
social or   
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1. EXECUTIVE SUMMARY 

The mining industry is confronted with escalating challenges, including declining ore grades, water scarcity, 
regulatory barriers, environmental concerns, and higher energy consumption associated with diminishing 
resource quality. Technological innovations, particularly in artificial intelligence, automation, and data analytics, 
present opportunities to mitigate these issues by enhancing competitiveness, profitability, and sustainability in 
mining operations. The Successful Application of Technology Centred Around People (SATCAP) programme aims 
to understand the impact of mining modernisation on stakeholders within the minerals sector, with a focus on 
environmental, social, and governance (ESG) aspects.  
 
Despite advancements, mines face persistent barriers to effective technology adoption, including low 
technology readiness levels, insufficient capital funding, a shortage of digital skills, resistance to behavioural 
change, and high risks associated with untested systems. In addressing such challenges, a comprehensive 
approach may be required towards enabling of technology adoption and to support the ESG principles, with 
considering social impacts on communities and workforce dynamics. This study proposes a best-practice 
evaluation matrix to evaluate and enable facilitating the successful implementation of digital technologies in 
mining, focusing on four critical areas: technological preparedness, organisational alignment, human readiness, 
and change management processes. The matrix, encompassing 46 success factors, serves as a tool for identifying 
strengths, weaknesses, opportunities, and gaps in technology adoption, thereby allowing organisations to 
potentially reduce the negative impacts on people and enhancing organisational adaptability. Importantly, a 
people-centric and a human-centred design approach for the adoption of technologies and digital systems is 
critical. Further, the best-practice evaluation matrix application in evaluating change processes and human 
readiness levels encourages user-friendly systems, ergonomic design, and technology alignment with health and 
safety standards to ensure ease of adoption. Strategic alignment with organisational goals, regulatory 
compliance, cultural considerations, and infrastructure readiness are crucial for successful technology adoption. 
 
Key success factors identified include strong leadership and management commitment, fostering a supportive 
organisational culture, transparent communication, and proactive change management. The best-practice 
evaluation matrix emphasises training and development, including literacy and capacity building, continuous 
learning opportunities, and recruitment of skilled personnel. To ensure ease of adoption, the matrix encourages 
user-friendly systems, ergonomic design, and technology alignment with health and safety standards. Strategic 
alignment with organisational goals, regulatory compliance, cultural considerations, and infrastructure 
readiness are also crucial for successful technology adoption. 
 
Results from five case study assessments conducted in an international zinc mine and with Original Equipment 
Manufacturers (OEMs) highlight the importance of leveraging digital capabilities, user-centred design, and data 
integrity from the outset of the transformation process. Continuous testing and validation of systems, alongside 
targeted training and risk management, contribute to a secure, user-friendly digital platform. Leadership support 
and a culture prioritising digital adoption foster ongoing policy updates and encourage sustainable system use. 
Addressing skill gaps and incorporating design thinking further enhance technology acceptance and adoption 
within the workforce. 
 
In conclusion, the case studies reflect that 
balanced strategy, integrating technical capabilities, leadership engagement, and user-focused design. This 
holistic approach ensures alignment with strategic objectives, ESG commitments, and sustainable practices, 
establishing a robust foundation for digital innovation. By applying the best-practice evaluation matrix and 
addressing the gaps identified, mining organisations may enhance their adaptability to modern technologies, 
fostering long-term growth and resilience in a competitive global landscape.  
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2. PROJECT AIM, RESEARCH QUESTION AND METHODOLOGY 
2.1 INTRODUCTION 
 The mining industry is currently encountering obstacles such as harder-to-reach lower-grade deposits, environmental 
and social impact concerns, health risks, and diminishing access to essential resources like water and energy. 
Technological advancements, including artificial intelligence, automation, and data analytics, offer potential solutions 
to these challenges, promising to enhance mining operations' competitiveness, profitability, and sustainability 
(Ediriweera & Wiewiora, 2021). As the sector modernises, systems, processes, and technologies will impact people. The 
Successful Application of Technology Centred Around People (SATCAP) programme, part of the South African Mining 
Extraction, Research, Development, and Innovation (SAMERDI) strategy led by the Mandela Mining Precinct, aims to 
examine the impact of mining modernisation on stakeholders within the minerals sector, with a focus on environmental, 
social, and governance (ESG) aspects. SATCAP prioritises a people-centric approach, ensuring that technological 
adoption considers human readiness, social impact, and change management to support both workforce and 
community well-being. A consideration of the applications of ESG, change, and Human Readiness Level (HRL) solutions 
in the adoption of modern technologies, with a best practice approach and success factors, was the focus of this study. 
This also supports the industry imperative that beyond enhancing safety and productivity, modernisation in mining may 
contribute to uplifting the workforce and community livelihoods while ushering in a new era of sustainable, safe, and 
responsible mining. 
 
2.2 PROJECT AIM 
The aim of this project was to develop a guideline consisting of case studies on a best practice approach and success 
factors application for: 
 An ESG Impacts Dashboard, with human readiness levels (HRLs) considered; and 
 Assessing HRLs and Change Management for a technology and digital system for mining modernisation. 

  

2.3 RESEARCH QUESTION 
The primary research question influencing the focus of the research is: How can mining and manufacturing organisations 
be enabled to adopt modern technologies and digital systems more successfully, considering the impacts on people? 
 
To address the research question, a best practice evaluation matrix was developed to evaluate HRLs and change 
processes in the application of modern technologies and digital systems. Therefore, the best-practice evaluation matrix 
enables the user (mine/OEM) to identify: 
 The Strengths: Clearly identify the positive organisational behaviour change activities occurring within the 

operation to catalyse modern technology and digital system adoption. 
 The Opportunities: Analysis of the areas where the organisation could improve their action to unblock modern 

technology and digital system adoption. 
 The Risks: The organisation can plot potential risks to modern technology and digital system adoption by analysing 

weaknesses and threats. These can then be mitigated by leveraging the clearly identified strengths within the 
organisation. 

 The Gaps: By applying the best-practice matrix and addressing the gaps identified, mining organisations may 
enhance their adaptability to modern technologies, fostering long-term growth and resilience in a competitive 
global landscape.   

 
2.4 METHODOLOGY  
A literature review was done to obtain insights into best practice approaches, with criteria and success factors needed 
for the application of modern technologies. An evaluation matrix was developed with best practice criteria for the 
evaluation of modern mining technologies and digital system systems for human readiness, change management and 
ESG-relevant aspects (see Appendix A). For data gathering, the focus was on the identification of a technology and a 
digital solution(s), with partner entities, for assessment; assessing of the technology/digital system against the best 
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practice criteria/matrix; an analysis to determine gaps and strengths, weaknesses, opportunities and threats; and 
interviews with partner entities was also done to confirm a best practice approach and success factors for application 
of modern technologies.

The methodology entailed a four-stage empirical inquiry following Yin's (2009: 18) case study method, depicted in Figure 
1. As such, multiple data collection methods are used in case study research, which involves an in-depth study of a 
phenomenon.

Figure 1: Applied methodology

2.4.1 CONCEPTUALISATION AND DESIGN
A best-practice evaluation matrix that considers theoretical and empirical organisational change in consideration of 
Human Readiness Levels for the successful adoption of modern mine and manufacturing technologies and digital 
systems. The best-practice evaluation matrix enables an organisation to highlight the strengths, weaknesses, 
opportunities and threats relating to technology and digital system adoption across four focus areas. These focus areas 
include:

Technology/Digital: Essential technology/digital system and project-related factors which increase the success of 
adopting change. 

Organisation:
technologies/systems.

Human/People: Human factors such as training and support to increase the probability of success when 
implementing a change related to adopting modern technologies/systems.

Change Process: People engagement, inclusion, communication, and continuous feedback to drive change and 
make it stick.

Further, a human-centred design approach underpins the evaluation matrix. Refer to Appendix A for the best-practice 
evaluation matrix. Human-centred design is an approach to problem-solving commonly used in process, product, 
service, system design, management, and engineering frameworks that involves developing solutions with human 
perspective at every step. Humans observe the problem within the context, brainstorm, conceptualise, develop 
concepts, and implement the solution (IDEO, n.d). Human-centred design is an approach to developing interactive 
systems that focuses on making systems usable and useful by prioritising the needs and requirements of users. It 
involves applying knowledge and techniques related to human factors/ergonomics and usability to enhance 
effectiveness and efficiency and improve human well-being, user satisfaction, accessibility, and sustainability (IDEO, 
n.d). Additionally, it aims to counteract any adverse effects of system use on human health, safety, and performance 
(Figure 2).

Step 1: Select a case
Develop research 

questions
Choose a specific case

Step 2: Build a 
theoretical framework

Literature review
identifying key concepts 

and theories to guide 
analysis

Step 3: Data collection
Assessments, interviews, 

observations, surveys, 
photos

Step 4: Analysis
Describe and analyse the 

case
Results and findings
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Figure 2: Human-centred design process. Source IDEO (n.d.) 

 

2.4.2 APPLICATION OF THE BEST-PRACTICE EVALUATION MATRIX 
In the application of the best-practice evaluation matrix, a series of questions focuses on the critical success factors, 
HRLs and change processes for adopting modern technology and/or digital systems. The comprehensiveness of the 
systems and processes is evaluated according to a specific assessment rating. Through critical evaluation, gaps and 
recommendations can be deduced which can help to inform future strategic and operational decisions to improve the 
adoption of technologies/digital systems.  
 
This study used a case study methodology. Five assessments were conducted with four partner entities which included 
a zinc mining company that has deployed modernisation efforts, two Original Equipment Manufacturers (OEMs) 
working in mining and manufacturing sectors, and another OEM with strengths in ESG applications. Table 1 describes 
the application of the best-practice evaluation matrix across partnering entities. 
 

Table 1: Best-practice assessment reference table 
Reference Code Type Technology/Sys

tem 
Technology/System Description Technology/Digit

al System Stage 
of Adoption 

Dashboard #1 International 
zinc mining 
house 

ESG Impacts 
Lens Dashboard 

An integrated dashboard measuring the impact of socioeconomic 
transformation, the impact of automation on jobs, and the 
effectiveness of change management practices. 

Trial 

Technology #1 OEM Technology A cloud-based task manager, schedules predictive maintenance 
tasks for assets and notifies technicians of breakdowns.  

Adopted 

System #1 OEM System A powerful web-based software solution enables organisations of 
all industries and business sectors to digitise, execute, monitor 
and improve their business processes remotely and securely 
across the entire business ecosystem. 

Trial 

System #2 Consulting Digital Tools 
Business Case 
for MMP 
(System) 

- -based MMP platform enables the 
MMP to communicate valuable mining-related research and 
development information to the mining operational and research 
community. 

Verification 

System #3 OEM System Bio-metric system for employee clock-in tracking. Adopted 

 
A SWOT analysis was completed as per the evaluation done. The SWOT enabled the deduction of specific gaps and 
recommendations to enable the adoption of the technology/ digital system within the organisation, with consideration 
to change management practices and HRLs. The application of the best-practice evaluation matrix also enabled the 
understanding of the key strengths required to successfully adopt modern technology/systems and where opportunities 
and risks lie to further influence adoption. 

 
2.4.3 BENEFIT FOR USING THE BEST-PRACTICE EVALUATION MATRIX 
By application of the best-practice matrix and through addressing the gaps identified, mining organisations/OEMs may 
enhance their adaptability to modern technologies, fostering long-term growth and resilience in a competitive global 
landscape. 
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3. LITERATURE REVIEW  
3.1 OVERVIEW  
The literature review consisted of a desktop review which focused on researching and reviewing relevant approaches 
to drive the adoption of modern technologies. The specific focus areas of the research included cognitive behavioural 
theories to support the adoption of tools, change management strategies, and effective organisational behaviour 
change models. Complementing the research was understanding the challenges experienced by the South African 
mining industry in adopting modern technologies/systems to ensure that the conceptualised evaluation matrix was built 
on the foundation of human-centred design. In addition, consideration was given to the following factors which needed 
consideration for successful adoption of technologies: 
 Literacy levels, education and qualifications;  
 Training and skills; 
 Job profiles;  
 Work systems;  
 Maturity levels of mines for technology /systems adoption; 

 Ergonomics;  
 Health and safety;  
 Infrastructure; 
 Stakeholder engagement and inclusion; 
 Change management;  
 Workplace culture; 
 Fear of job losses; and 

 People readiness. 
 

3.2 BARRIERS AND CRITICAL SUCCESS FACTORS FOR TECHNOLOGY AND DIGITAL SYSTEM ADOPTION 
Research indicates that six prominent challenges exist in the mining and manufacturing industry that inhibit the 
adoption of technology and digital systems (Lumandi & Nyasha, 2024). These include: 
 Low Technology Readiness Levels; 
 A Lack of Capital Funding; 
 Lack of Digital Skills; 
 Behaviour/Resistance to Change; 
 Technological Advancements Require Change; and 
 Risk. 

 
Empirically, significant barriers to the adoption of new technologies included resistance to change, financial constraints, 
and the workforce's lack of necessary skills and expertise (Amor, 2023; Senna et al., 2022). Moreover, the integration 
of new technologies with existing systems poses a substantial technical challenge (Amor, 2023). Organisational and 
systemic challenges can also impede technology adoption (Amor, 2023). Among these, negative perceptions towards 
technology emerge as the most influential barrier to adoption (Vimal et al., 2023). Overcoming these challenges is 
essential to the successful adoption of new technologies. 
 
Despite the barriers, several critical success factors were identified which facilitate the successful adoption of new 
technologies and practices. Leadership and management support were found to be paramount (Hejazi, 2017). Effective 
communication and stakeholder engagement are also critical success factors (Stanke, 2022), and training and 
development play a crucial role in successful technology adoption (Lewin, 2023). Another key factor in successful 
technology adoption is aligning new technologies with the strategic goals of the organisation (Polanki, 2024).  
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3.3 THEORETICAL REVIEW OF EFFECTIVE CHANGE MANAGEMENT IN ORGANISATIONS 
Successful change management in an organisational context requires considering theoretical behavioural change 
models to guide the planning process for dealing with the people side of change. Change management is a relatively 
young discipline drawing on diverse bodies of knowledge, including psychology, behavioural science, social science, 
organisational development, project management, process management, and neuroscience (Creasey et al., 2016: 330). 
This emerging discipline focuses on individuals affected by the change and how their adoption and proficient usage of 
the changes (may it be technology, practices, or work cycles) affect how they do their jobs. When successful, change 

to the development of various models to guide the change implementation.  
 
The various theoretical frameworks surrounding technology adoption include: 
 The Theory of Reasoned Action (TRA), Theory of Planned Behaviour (TPB), and Technology Acceptance Model 

(TAM); 
 The Theory of Interpersonal Behaviour (TIB) and Social Cognitive Theory (SCT);  
 The Diffusion of Innovations Theory (DOI) and its extension, the Perceived Characteristics of Innovating Theory 

(PCIT); 
 The Unified Theory of Acceptance and Use of Technology (UTAUT) and its cultural adaptation, C-UTAUT; and 
 Other frameworks, such as , Motivational Model (MM), Model of PC Utilisation (MPCU), and 

Uses and Gratification Theory (U&G).  

 
The theories of technology adoption offer complementary insights into the factors driving user behaviour. A critical 
analysis highlights the importance of integrating these diverse perspectives to create comprehensive strategies that not 
only enable technology adoption but also mitigate its potential negative impacts on users. A critical similarity across 
these models is their shared emphasis on perceived usefulness, ease of use, and facilitating conditions as essential for 
technology adoption. By combining cognitive, social, and emotional considerations, organisations can foster a 
supportive environment that drives both initial acceptance and sustained use of new technologies. 
 

3.4 HUMAN READINESS LEVEL CONSIDERATIONS FOR EFFECTIVE CHANGE AND ADOPTION OF MODERN 
TECHNOLOGY AND DIGITAL SYSTEMS 
The Human Readiness Level (HRL) refers to the degree to which individuals within an organisation are prepared to 
accept and implement change. It is a critical factor in the successful implementation of change initiatives. The HRL scale 
is a simple 9-
It is designed after the widely recognised Technology Readiness Level (TRL) framework, aiming to offer a similar scale 
for readiness evaluation but with a focus on human factors (Steelman & Handley, 2022). The nine levels of the HRL 
scale, each representing a different stage of human readiness (Steelman & Handley, 2022) as defined in ANSI/HFES 
Standard 400-2021 (Human Factors and Ergonomics Society, 2021) are listed in Table 2. It is important to use the HRL 
scale as part of a broader change management strategy and adapt it as necessary to fit the specific needs and context 
of the organisation and the change initiative being implemented. Furthermore, it is crucial to complement it with other 
assessments and methods e.g., Technology Readiness Assessment (TRA), to ensure a comprehensive understanding of 
human readiness. 
 

 
capacity, commitment culture, leadership support, ability to adapt to change, expectations and concerns, and employee 
readiness (Combe, 2014; Creasey, 2023; Godard, 2022; Steelman & Handley, 2022). 
 

Table 2: HRL scale 
HRL 1:  Basic principles for human characteristics, performance, and behaviour observed and reported. 

HRL 2:  Human-centred concepts, applications, and guidelines defined. 
HRL 3:  Human-centred requirements to support human performance and human-technology interactions established. 
HRL 4:  Modelling, part-task testing, and trade studies of human systems design concepts and applications completed. 
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HRL 5:  Human-centred evaluation of prototypes in mission-relevant part-task simulations completed to inform design. 

HRL 6:  Human systems design fully matured as influenced by human performance analyses, metrics, prototyping, and 
high-fidelity simulations. 

HRL 7:  Human systems design fully tested and verified in an operational environment with system hardware and software 
and representative users. 

HRL 8:  Total human-system performance fully tested, validated, and approved in mission operations, using completed 
system hardware and software and representative users. 

HRL 9:  System successfully used in operations across the operational envelope with systematic monitoring of human-
system performance. 

 
Adapting HRL assessments to specific industries like mining involves understanding the unique human factors and 
challenges within that industry. This project focuses on the human-centric aspects of advancing a developed technology 
or system from the demonstration phase to operational use in the mining industry. The focus is on HRL 7 to HRL 9, 
building upon established human-centred design principles and initial evaluations represented in HRL 1 to HRL 6. It 
focuses on real-world testing and human performance to evaluate technology and system adoption in a mine setup. 

 
3.5 PEOPLE-CENTRIC APPROACH 
People-centric organisational change (Change Management Insights, 2024) refers to a philosophy and approach to 
managing change within an organisation that primarily focuses on the people involved  the employees.  
This approach recognises that the success of any change initiative, whether it involves new processes, technologies, or 
organisational structures, heavily depends on the people who are expected to embrace and implement these changes. 
 
The literature (Change Management Insights, 2024) justifies the need for a people-centric approach based on its impact 
on employee engagement and buy-in, resistance to change, adaptability and agility, and employee well-being and 
satisfaction. 
 Enhances Employee Engagement and Buy-in: Companies can greatly enhance employee engagement and 

commitment by including employees in the change process and addressing their needs and concerns. When 
employees are engaged, they are more inclined to support, advocate for, and effectively carry out the change, 
which increases the initiative's chances of success. 

 Reduces Resistance to Change: Alterations frequently encounter pushback, mainly because of fear, uncertainty, or 
insufficient comprehension. An approach that focuses on people, prioritising transparent communication and 
engagement, assists in lessening these anxieties, clarifying doubts, and fostering a common understanding of the 
reasons and advantages of the change. 

 Improves Adaptability and Agility: Companies that focus on their employees are more equipped to respond to 
external changes and challenges. A team that is involved, knowledgeable, and proficient is more flexible and able 
to react swiftly to new demands or changes in the marketplace. 

 Supports Employee Well-being and Satisfaction: Acknowledging and tackling the human aspects of change shows 
an organization's dedication to the well-being of its employees. This approach not only aids in keeping talent but 
also attracts new employees, as more individuals are looking for employers who appreciate their workforce. 

 
As per literature (Change Management Insights, 2024) key components of people-centric organisational change include: 
 Employee Involvement and Engagement: This component emphasises actively involving employees in the change 

process. It is about creating channels for employees to share their ideas, concerns, and feedback, and genuinely 
incorporating their input into the change strategy. This approach makes employees feel valued and part of the 
solution. 

 Leadership Empathy and Support: Effective leadership in people-centric change involves demonstrating empathy 
and providing support. Leaders need to understand the emotional and professional impact of change on employees 
and offer guidance and resources to help them navigate the transition. 
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 Transparent and Open Communication: This component requires maintaining clear, transparent, and continuous 
communication throughout the change process. It involves keeping everyone informed about what is happening, 
why it is happening, and how it will affect employees. 

 Training and Development Opportunities: Providing training and development opportunities is crucial in equipping 
employees with the skills and knowledge needed to adapt to new ways of working. This not only aids the change 
process but also contributes to employee growth and job satisfaction. 

 Culture of Trust and Respect: Building a culture that values trust, respect, and collaboration is essential in a people-
centric approach. Such a culture encourages open dialogue, innovation, and a sense of community among 
employees. 

 Feedback and Adaptation: A key component is continuously collecting feedback and being willing to adapt the 
change strategy based on this input. This shows that the organisation values employee input and is committed to 
making the change work for everyone. 

 
3.6 HUMAN-CENTRED DESIGN 
Further literature (Harvard Business School Online, 2020) suggests that human-centred design (HCD) is an approach to 
interactive systems development that aims to make systems usable and useful by focusing on the users, their needs and 
requirements, and by applying human factors/ergonomics, and usability knowledge and techniques. This approach 
enhances effectiveness and efficiency, improves human well-being, user satisfaction, accessibility and sustainability; 
and counteracts possible adverse effects of use on human health, safety and performance.  HCD is an approach to 
design (Harvard Business School Online, 2020) that: 
 Places real people at the centre of problem-solving; 
 Considers stakeholders/users and their context at every phase of the design process; 
 Focuses on understanding and solving the right problems; 
 Recognises that everything is a complex system with interconnected parts; 
 Involves the human perspective in all steps of the problem-solving process; and 
 Makes feedback from the people being designed for a critical part of solution evolution. 

 
As evidenced by literature, a human-centred design and people-centric approach remains key for technology adoption. 
 
3.7 CRITERIA FOR THE EVALUATION MATRIX 
The literature review informed the development of the evaluation matrix, with best practice criteria, for evaluating of 
Change and HRLs applications in the adoption of modern technologies, and digital systems.  

In the application of the best-practice evaluation matrix, a series of questions focuses on criteria around the critical 
success factors, HRLs and change processes for adopting modern technology and/or digital systems. The 
comprehensiveness of the systems and processes is evaluated according to identified criteria, with a specific assessment 
rating. Through critical evaluation, gaps and recommendations can be deduced, which can help inform future strategic 
and operational decisions to improve the adoption of technologies/digital systems. Appendix A provides for the 
evaluation matrix in full. A glimpse into the evaluation matrix is given below. 
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4. ANALYSIS AND FINDINGS
4.1 SUMMARY
Through five assessments with an international zinc mine and OEMs, the following themes were identified, which 
potentially enable successful modern technology and digital system adoption in practice. The study indicates that an 
underpinned people-centric and human-centred design approach is critical for the adoption of modern technologies 
and digital systems. 

Figure 3: Summary of results

4.2 CASE STUDIES
The findings of SWOT analyses and specific recommendations to increase the technology adoption within the 
organisation are provided within this section.

4.2.1 CASE STUDY A: DASHBOARD #1

Figure 4: Dashboard #1 data analysis

The following recommendations aim to leverage core organisational strengths to address weaknesses and threats while 
taking advantage of opportunities to improve the adoption of an integrated dashboard measuring the impact of 
socioeconomic transformation, the impact of automation on jobs, and the effectiveness of change management:
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 Leverage digital transformation objectives and a data-driven mindset shared by leadership to drive the 
organisational shift needed to adopt modern technology. 

 Maintain momentum in applying the modern dashboard and communicate tangible outcomes using insights from 
engagements with communities to obtain comparable information and gain further support in adopting/rolling the 
dashboard across the organisation. 

 Continue applying SATCAP digital tools (Training Needs Assessment Tool, NGO/Community Social Needs 
Assessment, Stakeholder and Communications Engagement Tool, Digital Leadership Competency Gap Assessment 
Tool, Change Management Blueprint) to gain a more comprehensive understanding of the digital skills gap across 
the organisation. Understand the gaps in insight generation (i.e. inductive-deductive analysis) capability to inform 
target training on key individuals to ensure data integrity, reliability, analysis, and accuracy. 

 Include data collection and reporting engagements into the organisational monthly reporting schedule to ensure 
continuous data collection and analysis. Furthermore, the report consolidated insights year-on-year to emphasise 
the value of data collection and reporting through the SATCAP digital tools (Training Needs Assessment Tool, 
NGO/Community Social Needs Assessment, Stakeholder and Communications Engagement Tool, Digital Leadership 
Competency Gap Assessment Tool, Change Management Blueprint) and ESG Impacts Lens Dashboard. 

 Report on the successes of adopting the SATCAP digital tools and compare these successes on how they alleviated 
challenges from previous change projects. 

 Ensure leadership and management are familiar with the data analysis process of obtaining insights from the 
. 

 Continue to evaluate the applicability of SATCAP assessment questions with the digital transformation objectives 
to ensure data collection and analysis alignment for data-driven strategic decisions. 

 
4.2.2 CASE STUDY B: TECHNOLOGY #1 

 
 

Figure 5: Technology #1 data analysis 
 
The following recommendations apply to the adoption of a modern technology that is a cloud-based task manager 
schedules predictive maintenance tasks for assets and notifies technicians of breakdowns: 
 
 Leverage senior leadership support to address the core threats to technology adoption, which relate to the lack of 

a digitisation roadmap, the creation of appropriate governance structures, and a clear understanding of the risks 
associated with technology adoption. 

 The direct influence on design and development implies an opportunity to continuously refine technology with 
more consideration for design thinking and HRLs. 
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 Be clear on the weaknesses relating to technology adoption and ensure that these do not reinforce and amplify 
threats that already exist within technology adoption. 

 
4 2.3 CASE STUDY C: SYSTEM #1 

 
Figure 6: System #1 data analysis 

 
The recommendations aim to leverage core organisational strengths to address weaknesses and threats while taking 
advantage of opportunities to improve the adoption of a powerful web-based software solution that enables 
organisations of all industries and business sectors to digitise, execute, monitor and improve their business processes 
remotely and securely across the entire business ecosystem: 
 

 The organisation genuinely understands its digital capabilities, which is creditable to the use of relatable systems. 
These advanced digital skills can be utilised to establish comprehensive data integrity guidelines and ensure the 
effective implementation of the new system from the onset of its roll-out. 

 The collective knowledge of experts, advanced technical capabilities, and, most importantly, user feedback should 
drive the development of a comprehensive project charter, ensuring the user experience and structured feedback are 
prioritised for the project's success. 

 Testing and validation of the new system continued to ensure a thorough understanding of potential misuse scenarios, 
also known as risk scenarios, that could arise from ineffective use. These risk scenarios can be documented and 
utilised to inform targeted training for new users. 

 Leveraging leadership and management support for continuous change should drive updating organisational policies 
and procedures to ensure maintained change, adoption, and effective use of the new system across the organisation. 

 Leverage the organisation's culture to support digital transformation and human development. Emphasise the user 
benefits of adopting the new system while communicating the location of available resources to assist new users. 
Highlight the tangible outcomes from previous successes where new systems were implemented. 
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4.2.4 CASE STUDY C: SYSTEM #2 

 
Figure 7: System #2 data analysis 

 
- -based MMP platform to enable the MMP to communicate 

valuable mining-related research and development information to the mining operational and research community 
were as follows: 
 
 The organisation has a well-established mature life-cycle-based systems development approach in developing new 

platform situational awareness technologies. This mature approach can be leveraged to develop a benchmark 
approach towards adopting modern technologies. 

 Maintain the focus and momentum on developing and completing the current partially developed adoption 
processes. The current systems approach to technology development provides the ideal platform to complete the 
formally required technology adoption practices. 

 The expected growth in the situational awareness platform market will require developers to contribute a unique 
value to the client adoption experience. If the partially developed adoption processes can be matured, they will 
provide a unique total value offering to the market, not often available from developers in the information and 
software development sector. 

 Not all future client user communities will be skilled in digital technologies; hence, more formal skills gap 
assessments should be performed as part of an organisation's development process. By investing in the 
development of adoption requirements gap analysis processes, adoption. 
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4.2.5 CASE STUDY D: SYSTEM #3 

 
Figure 8: System #3 data analysis 

 
The following recommendations apply to the adoption of a bio-metric system for employee clock-in tracking: 
 
 Leverage ease of system use to drive user acceptance of the new system. 
 Identify the mechanisms inhibiting effective change through the Change Management Blueprint and use the 

learnings to improve training for using the new system. 
 Capture the tangible outcomes from adopting the new system to motivate the adoption and continued support for 

the new system. 
 Enable the creation of structured user-feedback sessions to incorporate stakeholder feedback in improving the 

technology. 
 Leverage OEM support and streamlined processes to regularly improve the system and train users on the effective 

methodology to use the new system. 
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5. RECOMMENDATIONS 

5.1 THE BEST-PRACTICE EVALUATION MATRIX 
Based on the literature review, a best-practice evaluation matrix, see Appendix A, was developed that considers 
theoretical and empirical organisational change in consideration of HRLs to successfully adopt modern mining and 
manufacturing technologies and digital systems. The evaluation matrix was applied, for this study, to evaluate Change 
and HRLs application in relation to modern ESG, technologies and digital systems adoption.   
 
The best-practice evaluation matrix enables an organisation to evaluate strengths, weaknesses, opportunities, and gaps 
in consideration of change practices and HRLs in relation to technology and digital system application across four focus 
areas. The focus areas for evaluation include: 
 Technology/Digital: Essential technology/digital system and project-related factors which increase the success of 

adopting change.  
 Organisation: 

technologies/systems. 
 Human/People: Human factors such as training and support to increase the probability of success when 

implementing a change related to adopting modern technologies/systems. 
 Change Process: People engagement, inclusion, communication, and continuous feedback to drive change and 

make it stick. 
 
The best-practice evaluation matrix enables the user to identify the strengths, weaknesses, and risks (weaknesses and 
threats) of modern technology and digital system adoption. Refer to Appendix A for the complete best-practice 
evaluation matrix. By application of the best-practice matrix and through addressing the gaps identified, mining 
organisations may enhance their adaptability to modern technologies, fostering long-term growth and resilience in a 
competitive global landscape.   
 
5.2 CRITICAL SUCCESS FACTORS AND BEST PRACTICE APPROACH  
The evaluation matrix is underpinned by a best practice approach and critical success factors. 

 
5.2.1 BEST PRACTICE APPROACH 
The study has confirmed that a people-centric approach and human-centred design are applicable and support enabling 
technology adoption. Such an approach: 
 Enhances Employee Engagement and Buy-in: When employees are engaged, they are more inclined to support, 

advocate for, and effectively carry out the change, which increases the initiative's chances of success. 
 Reduces Resistance to Change: An approach that focuses on people, prioritising transparent communication and 

engagement, assists in lessening these anxieties, clarifying doubts, and fostering a common understanding of the 
reasons and advantages of the change. 

 Improves Adaptability and Agility: Involved, knowledgeable, and proficient employees are more flexible and able 
to react swiftly to new demands or changes in the marketplace. 

 Supports Employee Well-being and Satisfaction: Acknowledging and tackling the human aspects of change shows 
an organisation's dedication to its employees' well-being.  

 Leadership Empathy and Support: Leaders understand the emotional and professional impact of change on 
employees and offer guidance and resources to workers to navigate the transition. 

 Transparent and Open Communication: This involves keeping stakeholders informed about what is happening, 
why, and how it will affect employees. 

 Training and Development: Training and development are crucial for equipping employees with the skills and 
knowledge needed to adapt to new ways of working. 

 Culture of Trust and Respect: Building a culture that values trust, respect, and collaboration encourages open 
dialogue, innovation, and a sense of community among employees. 
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 Feedback and Adaptation: Continuously collecting feedback and being willing to adapt the change strategy based 
on this input shows that the organisation values employee input and is committed to making the change work for 
everyone. 
 

5.2.2 CRITICAL SUCCESS FACTORS 

The critical success factors to be considered for technology adoption are cited as below. 

 

Figure 9: Critical success factors 
 

This study confirmed the critical success factors for technology adoption. Table 3 lists the critical success factors 
identified through the literature review and data analysis, which enable reducing the negative impacts of technology 
and digital system adoption on people while potentially increasing the overall probability of success in adoption. These 
critical success factors are reflected in the best-practice evaluation matrix across several evaluation criteria with specific 
assessment ratings. 

Table 3: Critical success factors for modern technology and digital system adoption 
Criteria Critical Success Factor 
Social Influence and Organisational Culture  Leadership and Management Support 

 Positive Organisational Culture 
 Technology Transformation Strategy  

Effective Communication and Stakeholder Engagement and 
inclusion 

 Transparent Communication 
 Change Management 

Training and Development  Literacy Levels and Digital Literacy 
 Capacity Development 
 Specialist Consultation  
 Continuous Learning Opportunities 

Ease of Adoption and Accessibility  User-Friendly Adoption Process 
 Simple Adoption Process 
 Health and Safety 
 Ergonomics 

Strategic Alignment  Alignment with Organisational Goals 
 Organisational Structure Review 
 Worker Profiles Review  
 Remuneration Review  

Regulatory Compliance, System Integration and Data 
Protection 

 Seamless Integration with Existing Systems  
 Security Considerations & Data Privacy  
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 Policy and Regulation Alignment 
 Compliance Considerations 

 
The study has revealed that applying the best-practice evaluation matrix has proven to provide an insightful and 
prescribed methodology to potentially enable organisations to improve technology adoption. The evaluation matrix 
applies to mining companies and OEMs, focusing on internal considerations regarding Human Readiness Levels and 
Change Management, which may catalyse technology adoption and improve the design of technologies/systems to 
better suit the users' needs.  
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6. CONCLUSIONS  
An  digital transformation journey demonstrates a strategic approach to leveraging its digital capabilities, 
prioritising user experience, and establishing a solid foundation for long-term success. The organisation may lay the 
groundwork for comprehensive data integrity standards and seamless system deployment by developing a genuine 
understanding of its digital strengths and effectively implementing relatable systems. Employee engagement, digital 
literacy, and more advanced digital skills not only ensure a smoother roll-out but also allow for the management of data 
and technologies to be more responsible, building trust and transparency and supporting worker inclusion from the 
beginning of the implementation process. 
 
A critical element in the organisation's strategy is its emphasis on collective expertise, technical capabilities, and most 
importantly user feedback. Developing a comprehensive change process within a technology project charter that 
includes change management remains user-centred and adaptable to real-time needs. This approach enables the 
organisation to continually refine its processes based on structured feedback, creating a more effective and responsive 
digital environment. Such emphasises the importance of the end-user experience and may contribute to higher 
adoption rates and satisfaction levels. Noting that a people-centric and human-centred design approach is critical for 
the adoption of modern technologies and digital systems.  
 
The ongoing testing and validation of the new technology system further strengthens the transformation process by 
identifying potential misuse or "risk scenarios" that may arise from improper use. By documenting these scenarios, the 
organisation gains valuable insights that inform targeted training programmes tailored for new users, ultimately 
reducing the risk of errors and enhancing the system's effectiveness. This proactive approach to risk management helps 
the organisation anticipate and mitigate potential issues before they escalate, contributing to a more secure and reliable 
digital platform. 
 
Leadership and management play an instrumental role in maintaining momentum for continuous change, supporting 
updates to organisational policies and procedures that facilitate system adoption and effective usage. Senior 

transformation initiatives is crucial for driving organisational buy-in and overcoming 
champions the transformation and acts as a stabilising force, ensuring that the 

adoption of new systems aligns with strategic objectives and sustains long-term usage across all levels of the 
organisation. 
 
Furthermore, to maximise the effectiveness of digital transformation, the organisation must address core threats to 
technology adoption, including the absence of a clear digitisation roadmap, inadequate skills development, lack of 
governance structures, and inadequate risk management strategies. The organisation can minimise potential barriers 
to successful adoption by confronting such weaknesses and fostering a resilient framework for ongoing digital 
innovation. 
 
In addition, by capitalising on the user-friendly nature of the new system, the organisation may drive user acceptance 
and encourage widespread usage. Structured feedback sessions allow stakeholders to actively participate in improving 
the system, ensuring it remains responsive to evolving needs. Many organisations support and streamline processes to 
contribute to regular system updates and training, fostering a culture of continuous learning and improvement. By 
capturing tangible outcomes and success stories from prior system implementations, the organisation can further 
motivate users to adopt and support the new system, reinforcing the transformative impact of digitalisation on both 
individual and organisational levels. 
 

technical capabilities, leadership support, user-centred design, and robust risk management. This holistic approach not 
only supports current transformation goals but also lays a strong foundation for sustained growth, adaptability, and 
innovation in the digital era. 
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