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1. BACKGROUND 

 

SATCAP WP 3 focuses on the inclusion of stakeholders in equipment design and development processes in 

the South African mining sector. Improved inclusion of stakeholders, including end-users, is related to the 

successful adoption of new technologies associated with modernisation. Human-centred design approaches 

are recommended to improve product quality, buy-in and ownership, and have associated health, safety and 

productivity benefits. This project informs approaches, methods, and processes for the engagement of 

stakeholders in equipment design and development in the modernising mining sector in South Africa. 

 

2. AIM OF THE PROJECT  

 

The aim of this project is to support people-centric mining modernisation, through the development of a 

guideline for the inclusion of stakeholders (including the workforce) in equipment design and development. 

 

3. PROJECT OBJECTIVES 

 

The research objectives included: 

 To understand the benefits and shortcomings of stakeholder inclusion in equipment design and 

development;  

 To develop a guideline for worker inclusion in equipment design and development, applicable for 

mining modernisation. 

 

4. LIMITATIONS AND METHODS 

 

COVID-19 lockdown restrictions had impact.  The study methods are described as follows:   

 A review of previous research and literature was conducted to form the basis for the guideline for 

stakeholder inclusion in equipment design and development;  

 Expert interviews and focus group discussions were conducted digitally with a range of stakeholders; 

 A case study was initiated relating to the Isidingo Drill Challenge; 

 Further data were collected using digital questionnaires; and 

 Online workshops, and documentation sent to stakeholders for review, were used for validation. 

 

5. FINDINGS 

 

The integrated project findings include those relating to the benefits and barriers, stakeholders involved, and 

requisite processes for inclusion in equipment design and development. The participants generally agreed 

that participation of stakeholders, including workers, would help to improve product quality, usability and 

acceptance. However, it was reported that there is a low level of participation of stakeholders in the 

equipment design and development process. There is usually limited involvement from mining company 

management, while the workers or end-users are usually only involved in the equipment trialling or 

implementation once the prototype has already been developed. Barriers to inclusion include a lack of 
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resources, organisational culture or climate, and a lack of a systematic plan or approach. The COVID-19 

pandemic was considered to have impacts across the equipment design and development process.  

 

A human-centred systems design approach was identified as good practice for stakeholder, including worker 

or end-user, involvement in equipment design and development. It was evident that the approach to worker 

inclusion in equipment design and development needs to be customised based on the context of use, and 

would depend on factors such as the type of equipment, type of mine, company and manufacturer. 

Importantly, a “market pull” rather than a “technology push” into the sector, would help to facilitate the 

inclusion process in equipment design and development. Additionally, processes running in addition to and 

parallel with equipment design and development are needed to enable successful modernisation of the 

mining industry. 

 

6. RECOMMENDED GUIDELINE 

 

The guideline contains voluntary processes and examples of methods that can be used to support people-

centric modernisation in equipment design and development. The guideline developed has five basic steps, 

including: 1) Demand analysis, 2) Product specifications, 3) Equipment design and development, 4) 

Demonstration, pilot, review and refinement, and 5) Adoption. The process might be better suited for 

interventions driven by industry than by developers or manufacturers, and should be customised according 

to the specific context. The process model and guideline are shown in Figure 1 and Table I. 

 
 

 

 
 

 

Figure 1: Recommended process model for worker inclusion in equipment design and development in the South 

African mining sector (examples of feedback loops are shown by the dotted lines) 

1. Demand 
analysis

2. Product 
specifications

3. Equipment 
design and 

development

4. 
Demonstration, 

pilot, review and 
refinement

5. Adoption

The need for equipment design and 
development is investigated in a formal 
manner to understand the drive and 
possible value contribution for the 
operation and stakeholders 

Technical specifications for the 
use of the equipment are 
developed, which are based on 
regulatory requirements, 
ergonomic factors, best 
practice technical guidelines 

Technical specification 
implementation of the equipment 
design and development, which could 
include SHEQ alignment, specialised 
consulting, technical guideline 
initiation and regulatory alignment 

The demonstration of the use of the 
equipment through various prototype 
testing/modelling/simulations and 
practical alignment or realignment to 
standards and requirements 

The process of technology 
transfer to end-user level usage 
including transfer of required 
skills and technical guidelines 
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Table I: Recommended guideline for stakeholder, including worker, participation in equipment design and development for the South African mining sector 

Step Title 1. Demand Analysis 2. Product Specifications 
3. Equipment Design and 

Development 
4. Demonstration, Pilot, Review and 

Refinement 
5. Adoption 

Description 

The need for equipment design and 
development is investigated in a formal manner 
to understand the drive and possible value 
contribution of the operation and stakeholders 

Technical specifications for the use 
of the equipment are developed, 
based on regulatory requirements, 
ergonomic factors, best practice 
technical guidelines 

Technical specification 
implementation of the equipment 
design and development, which could 
include SHEQ alignment, specialised 
consulting, technical guideline 
initiation and regulatory alignment 

The demonstration of the use of the 
equipment through various prototype 
testing/modelling/simulations and 
practical alignment or realignment to 
standards and requirements 

The process of technology transfer to 
end-user level usage including 
transfer of required skills and 
technical guidelines 

Process 
Underpin 

1.1. Business case 
1.2. Context of use definitions (scenarios of 
use), which include the technical, physical, 
social, cultural, and organisational 
environments 
1.3. Stakeholder identification 
1.4. SHEQ Analysis 
1.5. Organisational impact assessment 

2.1. Technical specification 
determination 
2.2. Regulatory analysis 
2.3. Environmental analysis 
2.4. Ergonomic factor analysis 
2.5. Best practice benchmarking 

3.1. Concept development 
3.2. Technical specification analysis 
3.3. SHEQ requirement inclusion 
3.4. Specialised technical 
development and inputs 
3.5. Projections and modelling 

4.1. Prototyping and organisation 
practical testing (mock-up trials) 
4.2. User testing, feedback and 
alignment (if required) 
4.3. Further technical guideline 
development 
4.4. Verification and validation 

5.1. Skills transfer 
5.2. Technology transfer to user 
5.3 Application / commissioning and 
review 

Methodology 
(Examples) 

 Brainstorming 

 Benchmarking best practice 

 Idea generation methods 

 Field studies 

 Surveys 

 Observations 

 Technical steering committee establishment 
and inputs provided 

 Environmental analysis 

 Cost-benefit analysis 

 Role play  

 Context diagram 

 Benchmarking 

 OEM specification 

 Regulatory specifications 

 Ergonomic guidelines 

 Focus group discussions 

 Surveys 

 Desktop study 

 Organisational prototyping 

 Design guidelines and standards 

 Virtual reality (VR) design and 
projections 

 Lead user analysis 

 National/international modelling 

 Model run 

 Broader simulations 

 Projections (scenario, production, 
financial, other) 

 Physical demonstration (prototype 
concept and site/mock-up 
demonstration) 

 VR and simulations 

 Skills transfer 

 User and technical guideline 
distribution and implementation 

 Standard operating procedures 
implemented 

 Post-delivery support 

 Refer to change guideline 

 Communication strategies rolled 
out  

Possible 
Stakeholder 
Involvement 
 

 Driver: industry / mine management  

 Lead: OEMs  

 Mine technical services (e.g. engineering, 
safety, production) 

 Support services at mines (e.g. ICT, training, 
HR, OHS, finance, procurement, legal) 

 External consultants (e.g. SHEQ, technical 
designer, programmers) 

 Indirect input from the workforce from all 
job grades (e.g. operators, artisans, 
supervisors, miners, shift bosses) 

 Labour representatives (if relevant)  

 Regulator (if relevant) 

 Etc. 

 Industry / mine management, 
including technical and support 
services 

 OEMs 

 External consultants  

 Suppliers (if relevant) 

 Labour representatives 

 Workforce 

 Regulator (if relevant) 

 Etc. 

 OEMs 

 Industry / mine management, 
including technical and support 
services 

 External consultants (if relevant) 

 Suppliers 

 Labour representatives 

 Workforce (direct participation) 

 Regulator (if relevant) 

 Etc. 

 OEMs 

 Industry / mine management, 
including technical and support 
services 

 External consultants (if relevant) 

 Suppliers (if relevant) 

 Labour representatives 

 Workforce (direct participation) 

 Regulator  

 Communities 

 Etc. 

 OEMs 

 Industry / mine management, 
including technical and support 
services 

 External consultants (if relevant) 

 Suppliers (if relevant) 

 Labour representatives 

 Workforce (direct participation) 

 Regulator  

 Communities 

 Etc. 

Underpinning 
Factors 

Loop Learning (single, double and triple loop), including hazard analysis 
Change Management (monitoring and evaluation – communication strategies) 

Impact on Jobs and Skills Requirements 
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7. CONCLUSION AND RECOMMENDATIONS 
 
This project informed approaches, methods and processes for the engagement of stakeholders in equipment 

design and development in modernising the mining sector. A human-centred systems design approach was 

recommended. Numerous social and economic benefits of early inclusion were highlighted, including 

improved product quality, health, safety, productivity, and acceptance. Meanwhile, perceived barriers 

included a lack of resources (e.g. time and funds), difficulty accessing mines, organisational culture, 

inadequate communication, and lack of skills. There was evident gap between theory and practice, as 

although it is recommended practice, limited stakeholder engagement in equipment design and design in the 

South African mining sector was reported, resulting in a knowledge gap between end-users and 

manufacturers. Recommendations arising from this project, include the following: 

 

 Include stakeholders, including end-users, in the early stages and throughout equipment design and 

development; 

 Sustainable modernisation could be further enhanced if local original equipment manufacturers 

(OEMs) employ retrenched mine employees in their payroll; 

 Industry should ideally direct the design and development of equipment for use in the South African 

mining industry, through the identification of needs; 

 Customise the process to suit the particular context of use (e.g. users, tasks, equipment and 

environment); 

 Assess the organisational impacts of the equipment or technology, including the effect on jobs, skills, 

and Safety, Health, Environment and Quality (SHEQ); 

 Design the equipment to be easy to use, fit for purpose, and fit to the user; 

 Consider applicable formats or mechanisms for employee participation in equipment design and 

development processes- potentially through ex-mine employees recruitment;  

 Social and Labour Plans require mining companies to procure local goods, and engage with local 

suppliers to support local manufacturing/community suppliers for economic empowerment, and 

local OEMs need to make applications through companies’ vendor application and procurement 

processes to allow for potential engagement and inclusion; 

 Interventions should be made to improve local manufacturing capacity. In addition to previous 

recommendations, it was suggested that MerSETA should do a skills gap analysis to determine local 

OEM development needs and develop courses to address these needs; 

 Intellectual property (IP), confidentiality and competitive advantage concerns should be addressed; 

 Challenges with funding for research and development should be addressed through appropriate 

platforms; 

 A test site would help to facilitate the equipment development process; 

 Feedback and evaluation should take place during every step of the equipment design and 

development process; and 

 Change management should form a basis for application of the guideline for stakeholder inclusion in 

equipment design and development.  

 

To note that the guideline may be customised based on mining operations contexts. 
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9. PROGRAMME MANAGER COMMENTS  

 
As mining modernises, development and implementation of new technologies or the adaption of 

technologies for applicability for mining modernisation, will have impact on people. Stakeholders are 

concerned about their inclusion in mining modernisation, and more specifically, regarding their inclusion 

in equipment design and development, as it impacts on their usage thereof, amongst others.  

 

The current project has links to the 2018/19 SATCAP project which has considered a strategy to include 

employees in equipment design and development. The current project builds onto the previous project, 

as the output for the current project is a recommended guideline for the inclusion of employees in 

equipment design and development.   

 

This study has considered a guideline to include employees in equipment design and development. To 
note that local OEMs are considered in this study. To support local OEMs, through this study, mining 
companies have advised: 
   

 Mechanisms/ formats for employee inclusion in equipment design and development: Suggestion 
made from mining companies is that local OEMs consider sourcing of retrenched/ex- mine 
employees to support local OEMs around mining contexts, as ex-employees may have the necessary 
capacity, skills and expertise to allow for advising on mining company needs and equipment 
specifications, etc. This may allow for equipment design and development having insightful 
‘employee’ inputs;  

 Job creation opportunities: Retrenched mine employees may be able to secure jobs through local 
OEMs, and thereby potentially stimulate the distribution and manufacturing economies;  

 Vendor application for inclusion: Mining companies indicated that the local OEMs need to make 
application through companies’ vendor application and procurement processes. This allows for 
engaging and inclusion of local OEMs and their products, as the SLP requires of mining companies to 
engage local suppliers for procurement of local goods, as per targets set - so as to support local 
manufacturing/community suppliers for economic empowerment;    

 Capacity building for local OEMs: Local OEMs may lack capacity around mining contexts and product 
specification needs. Hence local OEMs may not be offering products that mining companies need, 
nor want. Mining companies have advised that employment of retrenched mine employees may 
support capacity needs of local OEMs, and further that MerSETA should do a skills gap analysis to 
determine local OEMs development needs, and develop courses to address such development 
needs.    

 



 

 

Page 7 of 7 
 

Value of the study to the industry: The recommended guideline may potentially be used by OEMs and 

the industry for inclusion of workers in equipment design and development. The guideline may offer 

OEMs guidance for an inclusive process in design and development of equipment, towards meeting 

/addressing of industry and worker needs.    

 

To note that the guideline may be customised based on mining operations contexts.  


