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HIGHLIGHTS 

 

Here are the highlights: 
 
 

 There is no comprehensive national strategy for the metal industry in South 
Africa.  

 
 Metal firms are characterised by legacy machinery and equipment that makes 

up a substantial part of the iron and steel production infrastructure.  
 

 Industry 4.0 is discussed by industry leaders and government, but adoption is 
fairly low compared to competitor nations. 

 

 The use of cloud technology, cyber-security, system integration and the 
internet of things (IoT) are integrated into the daily operations of metal firms.  

 

 Metal firms are adopting predictive maintenance software for automation and 
robotics.  

 

 Public information of usage of 3D printing, simulation and augmented reality 
has not surfaced.  

 

 Large-scale roll-out of digitalisation, which is a pre-condition for the 
implementation of cutting-edge Industry 4.0, does not exist. 

 

 Barriers to implementing Industry 4.0 are government policy uncertainty; lack 
of service delivery; corruption; unreliable electricity supply; high data costs; low 
productivity; and labour rests.  

 

 The parlous financial situation of some steel producers and metal firms is also 
a problem.  

 

 There is a mismatch between the skill sets of graduates and the skill needs of 
industries. 
 

 The lack of appropriate skills to drive the Industry 4.0 agenda in metal firms 
are lacking. 
 

 
 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

5 
  

SECTION ONE: BACKGROUND  

 

1.1 INTRODUCTION 

 
We are on the cusp of the Fourth Industrial Revolution (4.0). Major technological 
advancements are revolutionising industrial production and automating manufacturing 
processes with smart systems capable of cognition, optimisation and customisation. 
Production systems and value chains are becoming more dynamic, flexible and efficient. 
 
The impact of new technologies is profound, reaching all disciplines, redefining the 
boundaries between economic and industrial sectors, the relationship between buyers 
and sellers, and the role of the private and public sectors.  
 
The 4.0 Industrial Revolution (4.0) is gaining momentum in South Africa. It is driven by 
mobile connectivity, artificial intelligence, Big Data, the Internet of Things (IoT), next-
generation robotics, additive manufacturing (three-dimensional printing), blockchain 
software, wearable technologies and machine learning. These changes are impacting on 
the metal industry, metal firms, metal workers and customers in significant ways.  
 
4.0 has the potential to contribute to resource efficiency, new industries, innovative 
products and new business models. It also opens opportunities for SMMEs to offer 
products and services using digital platforms, enabling them to globalise and become 
micro-multinationals, generating new jobs and revenues, fuelling innovation and 
increasing efficiency. SMMEs can benefit from lead firms in global value chains, offering 
new products and services. In a country such as South Africa which views SMMEs as a 
panacea to high unemployment, 4.0 offers opportunities for growth and development. 
 
With the current energy crisis bedevilling the South African economy, smart grids, the 
internet of energy, e-mobility and renewals can lessen the energy burden on the 
beleaguered state energy company, ESKOM, and contribute to access to affordable and 
clean energy. 
 
These benefits are not without challenges to the labour market, education and skills 
development. Rapid technological advancements affect future patterns of productivity, 
competitiveness and employment.  
 
It is exerting a strong influence on education, skills requirements, division of labour and 
income distribution. The biggest concern is the impact of disruptive technologies on jobs 
since increasing automation of production processes and the displacement of workers 
by machines is likely to harm routine jobs, leading to polarisation of the labour market. 
 
As the demand for high-skilled jobs intensifies, there is a concomitant demand for 
science, technology, engineering and mathematics (STEM) qualifications in 
manufacturing. Access to learning new skills in technology and science is crucial for 
improving the productivity of workers and manufacturers alike. 

https://www.engineeringnews.co.za/topic/manufacturing
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There is a concern in the domestic metal industry whether firms and workers are 
prepared for the technological disruption that defines the 4.0. Concerns revolve around 
legacy machinery and equipment (which makes up a substantial part of the iron and 
steel production infrastructure); understanding how to exploit production data; absence 
of a national industry strategy; high energy costs and unreliable electricity supply;  skills 
shortages and the parlous financial situation of some steel producers and metal firms.  
 
4.0 has the potential to address many of the intractable challenges facing the metal 
industry. It can address issues such as energy inefficiency, high carbon emissions, 
pollution, rising operating costs, low productivity, lack of innovation, downstream 
beneficiation, shortage of highly skilled labour and job losses.  
 
 

 
     Rizwan Janjua (2017) – World Steel Association 
 
 
 

If the industry does not harness the opportunities presented by 4.0, job losses will likely 
accelerate and market share will be lost to global competitors that employ new 
technologies. Therefore, the very survival of the local metal industry depends on its 
readiness to adapt to 4.0.  
 

 

 

 

 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

7 
  

1.2 PROBLEM STATEMENT 
 
There is no research conducted on the readiness of local metal firms to engage with the 
dynamics of 4.0, which is likely to impact on small, medium and large firms in different 
ways. There is also no research on how the 4.0 will affect the internal labour market in 
the metal industry – will there be net job gains or losses? 
 
There is no comprehensive national strategy for the metal industry.  Individual elements 
of 4.0 have been implemented by firms without major support from the government. 
The culture of manufacturing innovation is predominantly observed in international 
companies and not as much in local South African companies. Moreover, when 
international companies exit operations in South Africa, they take their proprietary 
innovation with them, leaving South Africa in the lurch – which makes the need for 
home-grown innovation even more critical.  
 
A lack of country-wide central strategy to drive 4.0 is one of the primary reasons for low 
adoption amongst companies. As a result, there is no alignment between the initiatives 
by the government and those by industry. Additionally, investment in research, 
development and innovation in advanced manufacturing technologies is low.   
 
Despite a flourishing technological innovation-driven entrepreneurial ecosystem that 
boasts of active venture capital and start-up environment in IT and digital, there is 
limited interest in innovation in manufacturing. Concerns related to policy uncertainty, 
information security, unreliable power supply, high technology costs, obsolete IT 
infrastructure, and the absence of a robust digital infrastructure have often been cited 
as other key deterrents for 4.0 in the metal industry. 

 
There is a need to identify what technological changes are currently taking place in the 
metal industry, what anticipated changes are expected to take place in the future, and 
how this will impact on the metal industry. 
 
Hence, there is a need to investigate to what extent local metal firms and workers are 
ready to adapt to the dynamics of the 4.0 in terms of the firms' hard and soft elements. 
Hard elements refer to the firm's infrastructure, strategy and systems, while soft 
elements relate to staff, skills, shared values and management style.   

 
Local firms are at different stages of technological development. Hence, there is a need 
to “identify “outliers” with pockets of industrial excellence that enable them to adapt 
better to the challenges for 4.0. Similarly, there is a need to investigate the types of skills 
needed by metal workers in the era of 4.0 and whether workers are ready for a changing 
work environment. 
 
There is also a need to identify vertical and horizontal digitalisation opportunities to 
make local metal firms globally competitive.  
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These opportunities include: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The local metal industry needs to find ways of adapting to 4.0. Metal firms that do not 
engage with the forces of technological disruption can expect to find their market share 
shrinking with the threat of extinction. 
 

A research study to evaluate the readiness of metal firms for 4.0 is therefore vitally 
needed in the industry. The findings of the study are expected to be of great interest to 
the merSETA for future skills development investments.  
 
 

1.3 OBJECTIVES 
 

The objectives of this study are to: 
 

▪ Identify current and future technological changes impacting on the local metal 

industry. 

 

▪ Assess the readiness of metal firms to adapt to the dynamics of the 4.0. 

 

▪ Investigate pockets of industrial excellence of some metal firms with the 4.0. 

 

▪ Identify the types of skills needed by metal workers in 4.0. 

 

▪ Make recommendations to the Metal Chamber on training interventions to 

prepare the workforce for the future. 
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1.4 RESEARCH QUESTIONS 
 
The key research question is: 
 
 
 
 
 

The above question leads to the following sub-questions: 

 

▪ What technological changes are currently taking place in the metal industry and 

what anticipated changes are expected to take place in the future? 

 

▪ How will these changes impact on the metal industry? 

 

▪ Our local metal firms and workers ready to adapt to 4.0? 

 

▪ What pockets of industrial excellence exist among metal firms?  

 

▪ What types of skills needed by metal workers in the new era? 

 

▪ Are our workers are ready for a changing work environment? 

 

▪ How will 4.0 impact on metal the industry, firms, workers, training providers and 

the merSETA? 

 

 

1.5 RESEARCH METHODOLOGY 
 

The fourth industrial revolution is a complex topic and is in an exploratory stage. To 

investigate the topic and its implementation in the local metal industry, a mixed 

methods research approach was chosen. It combines a literature review, enterprise 

survey and interviews with industry experts.  

 

Is the South African Metal Industry ready for the Fourth Industrial Revolution? 
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Literature Review: An extensive review of the international and local literature was 

conducted to determine the impact of 4.0 on the metal industry. The review involved 

examining conference papers, journal articles, presentations, trade publications and 

periodicals.  

 

Survey:  A survey was administered to key informants in the metal industry both 

internationally and locally. We refer to key informants as people who possess 

considerable knowledge of metal manufacturing and are known among their peers in 

this community of practice.  The survey was administered to key informants via email, 

telephone and face-to-face interviews.  

 

Twenty-five key informants responded to the survey, thus providing the researcher with 

a rich vein of information, know-how and insights on the impact of 4.0 on the sector. 

 

The survey addressed the following:  the types of 4.0 technology innovations that are 

implemented; technological changes currently taking place in the metal industry; 

technological changes foreseen in the future; how technology is changing the metal 

industry; the adaptability of local metal firms and workers to 4.0; innovations needed in 

the metal industry; pockets of industrial excellence; changing work environment; types 

of skills needed by metal workers; and the 4.0 impact on metal the industry, firms, 

workers, training providers. 

 

The information was analysed quantitively (how many firms were implementing 

processes as per the eight characteristics of 4.0) and qualitatively (what processes within 

the ambit of 4.0 were being implemented). 

 

Literature 
Review

Survey

Case Study
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Case Study:   Case studies of good practices in metal manufacturing relating to 4.0 are 

given. 

 

 

1.6 LIMITATIONS 
 

There are several limitations to this investigation: 

 

▪ Although the digitalisation of process chains in manufacturing is subject to 

intense research, only a few studies examine resource-intensive industries such 

as iron and steel.  

 

▪ In South Africa, there are no studies conducted on the readiness of the metal 

industry for 4.0.  

 
▪ Projects labelled 4.0 deal mainly with automation e.g., add sensors or data-

driven process control. However, publicly shared information is limited when it 

comes to practical experience. 

 
▪ There is a tendency to frame the discussion on 4.0 technological terms 

exclusively. Although this is a fundamental component, there is a need to 

broaden the definition of 4.0 to include organisational and human dimensions. 
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SECTION TWO: LITERATURE REVIEW 

 

 

2.1 INDUSTRIAL REVOLUTIONS 

 
The Fourth Industrial Revolution is preceded by earlier industrial revolutions: 

 

 

First Industrial 

Revolution 

1784 

Second Industrial 

Revolution 

1923 

Third Industrial 

Revolution 

1970 

Fourth Industrial 

Revolution 

Today 

 

 

 

 

 

  
 

 

Industrial production 

based on machines 

powered by water 

and steam 

 

Mass production 

based on the 

assembly line 

 

Automation based 

on electronics and 

computers 

 

Introduction of 

digital technologies 

 

 
The First Industrial Revolution was based on mechanisation and steam engines; the 
second on the use of electrical energy and mass production; and the third on electronics 
and information technologies, resulting in a high level of automation in manufacturing. 
Industry 4.0 takes automation of manufacturing processes to a higher level with smart 
autonomous systems capable of cognition, optimisation, and customisation. 
 
The defining features of each industrial revolution are the following: 

 

▪ Introduction of new products and innovations in producing existing ones. 

▪ Disruption of the competitive status quo. 

▪ New workforce and infrastructure requirements. 

▪ Disruption of labour markets. 

▪ Displacement of established companies. 

▪ Higher-order skills requirements 

 
 
 
 
 
 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

13 
  

2.2 FOURTH INDUSTRIAL REVOLUTION 
 

There are many definitions of 4.0. For this study, we define 4.0 as consisting of 8 

components: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
4.0 includes concepts, tools and applications that complement a smart embedded 
system of machines. They communicate with each other and with people while 
performing autonomous tasks in industrial production processes.  
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System integration The process of linking together various IT systems, 
services or software to enable all of them to work 
functionally together. 

Internet of things A network of machines and devices that have built-in 
connectivity, electronics, software or sensors that allow 
them to share data and improve efficiency.  

Predictive maintenance A technique that uses condition-monitoring tools to 
track the performance of equipment to detect possible 
defects and fix them before they fail. 

Autonomous robots Like humans, they can make their own decisions and 
then act accordingly. 
 

Additive Manufacturing 3D printing as it is known, builds up components from 
scratch, using only the material needed and minimising 
waste.  

Augmented Reality A technology that superimposes a computer-generated 
image on a user's view of the real world. 
 

Simulation 
 

Also called Virtual Reality (VR). The use of computer 
technology to create a simulated environment. 
 

Cybersecurity The practise of protecting systems, networks, and 
programs from digital attacks. 
 

 

 

2.3 LABOUR MARKET, EDUCATION AND SKILLS 
 
A point of contention in the 4.0 debate is its impact on the labour market, namely 
employment and skills needs. Broadly, two schools of thought have emanated in 
discussions on 4.0 and the labour market.  
 
Some experts believe that the adoption of new technologies will lead to increased 
automation on the factory floor. Since machines will be capable of performing multiple 
tasks with accuracy and time-efficiency, it is likely to result in labour substitution. The 
quantum of job losses, however, is expected to vary by country, industry and firm.   
 
Other experts believe that the use of 4.0 technologies will not lead to job losses. Rather 
it is likely to increase in employment due to the creation of new industries, products, 
services and firms in much the same way as the advent of computer technology. As the 
demand for new products increases, firms will increase capacity to meet this demand. 
Whilst some occupations may become obsolete, new ones will be created and existing 
ones are likely to change.  
 

https://www.gartner.com/it-glossary/system-integration
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There is consensus that 4.0 is leading to skills-biased technological change (STC) with an 
increasing share of employment in high-skilled jobs and a decreasing share of 
employment in middle and low skills jobs.  
 
In South Africa, there is a mismatch between the skills job applicants possess and the 
skill sets demanded by employers. Where 4.0 technologies are adopted, this demand-
supply disequilibrium will widen unless actions are taken by the education authorities 
to increase the supply of STEM graduates to the labour market.  
 
Though the government has undertaken major initiatives to promote vocational 
education and skill development, there are still significant efforts required for focusing 
on skill development for 4.0. Hence, skills shortages are likely to continue due to poor 
STEM outcomes from the education and training system. Also, information asymmetry 
in new technologies, different levels of access to quality education, and differential 
training opportunities between large and small firms will increase inequalities in the 
metal industry.  
 
Skilled labour will be needed to take part in greater task variety and will no longer be 
associated with only one particular type of job. There will be a significant reduction in 
monotonous and ergonomically challenging jobs. Employees will have to share space 
with intelligent robots. Assistant systems will support work significantly but the final 
decisions have to be made by skilled employees. Teamwork will be central, not only 
throughout the horizontal and vertical levels but also at the actual working place with 
these assistant systems. 
 

Information and data will be the key elements in which employees will have to process 
in their jobs. Artificial intelligence will enable collaboration between humans and 
machines. The interaction will not only be limited to pressing or touching buttons, but 
also by voice and gesture. Workers will use devices like smartphones and tablets for 
communication and machine operation. New jobs will require the employees to be a 
part of the planning process and to be involved in process improvement and 
optimisation activities. Employees would be required to do less of manual work and 
more tasks of control and supervision of the processes. 
 

Skills-wise, 4.0 requires digital literacy and digital knowledge in addition to STEM. 
Continuous learning and on-the-job training are necessary to develop the new skills 
required. Without technological learning and innovation, workers will not be able to 
catch-up and risk being marginalised.  
 

4.0 requires learning to be a lifelong task, with technical education starting as early as 
primary school. Tools such as blended learning, mobile learning, and learning-on-
demand will need to be developed. 
 
Firms will not only face challenges in finding the skilled employees but also challenges 
related to their exiting workforce and skill development programmes as mentioned 
below:  
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Up-skilling: Firms will have to up-skill their workforce via in-house or external training. 
For example, an assembly line worker involved in manually fitting a part will be required 
to operate a robot or other tools to do so. They should develop the skills to be able to 
operate the new tools efficiently.  
 
Re-skilling: Industry 4.0 is expected to result in job displacement. Several jobs will cease 
to exist and new jobs will be created. Firms will have to invest re-skilling of the labour 
force.  
 
Continuous Learning: Technologies will become obsolete at a faster rate. Continuous 
professional development strategies will be required to easily adapt to the changes that 
technological advancement brings.  
 
Mindset change: Given that the labour force will have to adapt to many changes, they 
will resist and oppose the implementation of newer technologies. This will require 
companies to plan for mindset change of its employees to facilitate a smooth transition 
to advanced manufacturing processes. 
 

 

2.4 PROFILE OF METAL INDUSTRY  
 

The key characteristics of the metal industry include the following (REAL, 2019): 

 

2.4.1 Economic Profile 
 

▪ The continuous influx of imported steel into the domestic economy remains a 
great concern for companies operating in the metals and engineering sector. 
 

▪ Despite a relative reduction in import volumes, owing to the protection 
measures for the upstream steel industry announced by the Government, import 
penetration remains a cause for concern. 
 

▪ The need to contain input costs and further lessen the impact of both the 2007/8 
financial and economic crises and the 2014 productions crisis still exists.  
 

▪ The negative effects of the Chinese economy, which is simultaneously slowing 

down and overwhelming world markets with cheap exports, need to be 

contained. 

 
▪ The poor performance of the local economy, unreliable electricity supply, high 

unemployment and inequality, labour unrest and policy uncertainty are also 

dampening the prospects of the sector. 

 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

17 
  

2.4.2 Workforce Profile 
 

▪ Over 5000 businesses manufacture capital equipment machinery, with most 

concentrated in Gauteng (59% of employees), with some manufacturing taking 

place in the Western Cape. 

 

▪ 75 000 and 80 000 employees (capital equipment). 

 
▪ Majority of workers in metals and metal products are black African (69%) and 

30% white. 

 
▪ 75% of the workforce are men. 

 
▪ Top 3 occupation categories:  Skilled craft & trades (24%), Elementary 

occupations (19%), and Plant and machine operators & assemblers (18%). 

 
▪ Job losses in metals and metals products fell by almost 100 000 between 2008 

to 2016 but bounced back by >20 000 in 2017. 

 
 

2.4.3 Core Occupations  

 
The following list of occupations and job titles were identified during the contextual 
drivers and value chain analyses.  They are likely to be the most affected by the current 
and future drivers identified.  They are jobs that are likely to be “at-risk”, or will require 
upskilling, or are “new”. 
 

 

Mechanical engineer 

Electrical engineer 

Mining engineer 

Industrial engineer 

Mechatronics engineer 
Electrical engineer 

Software engineer  

Computer engineer 

 

Mechatronics technician 
Electrician 

Product development 
engineer 

Coded welder 
Metallurgist 

Factory managers 

 

Diesel-electric & 
mechanical fitters 

Heavy equipment 
mechanic 

Industrial machinery 
mechanic 

Mechanical equipment 
repairer 

Technical learning 
specialist 
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2.5 METAL MANUFACTURING AND 4.0 
 
This diagram captures the end-to-end steel manufacturing process. 
                                
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  
                                             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                         

 
 
 
In a presentation by Prof Harald Peters (2017), How 4.0 can transform the steel 
industry?, mentions that digitalisation is a pre-condition for Industry 4.0, but Industry 
4.0 is much more than digitalisation. He believes that 4.0 is more of a philosophy or 
paradigm shift than technology. 
 
Peters (2017) outlines the following capabilities that 4.0 presents to plants using a 
Cyber-Physical Production System (CPPS): 

 
 

Production 
Design 

Production 
Planning 

 

Production 
Engineering 

 
Production  Services 
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▪ 100% traceability of intermediate and final products. 
 

 
 

▪ Intelligent products with knowledge of their quality and production history. 
 

▪ Intensive networking and communication of all plants (horizontal integration 
inside the company). 
 

▪ Intensive communication along the complete supply chain (horizontal 
integration outside the company). 

 
▪ Suitable handling and usage of all data. 

 

 
 

▪ Smart decision-making and solutions. 
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▪ Decentralised production planning. 
 
             ›      The product moves self-organised along the process chain. 
             ›      Search for best solution by using software agents. 

›      Event-triggered instead of planning. 
›      Larger flexibility in case of short-term changes. 

 

          
 

▪ Merging of information processing with physical processes: 
 

›      IT-systems directly embedded in the technical process. 
›      Integration of processes among themselves by information flows. 
›      Interaction of the technical process with its environment. 
›      Learning functions to adapt technical processes and IT-systems. 
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▪ Although the industry does not Big Data, the application of Big Data 
technologies makes sense in many applications in steel manufacturing. 
 

›     High resolution and synchronised data 
›    Transition to more-dimensional data („spatial“) instead only 1D 
›    Integration of text data, video-/audio-streams, data with gaps  
›   Fast processing and „online“-usage of result 

 

 
 

▪ The human being is the conductor of the production value chain. 
 

 
 

▪ The main challenge is to find out the best applications for Industry 4.0 with the 
             largest possible benefit for Metal Industry. 
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SECTION THREE: 4.0 CASE STUDIES 

 

3.1 CASPER GUSS FOUNDRY 
 
The Casper Guss Foundry in Pforzheim (Germany) produces a wide range of hand-
moulded parts with unit weights from 100 kg up to 9.5 tons. To be able to react quickly 
to changing customer requirements, while guaranteeing high production reliability and 
quality at the same time, Casper Guss relies on an integrated Industry 4.0 solution with 
three pillars:  
 

▪ Interlinking of all operating equipment. 

▪ Planning and control of processes with 100% traceability.  

▪ A web portal that gives customers access to production information.  

 
By linking all systems from end to end, it is possible to plan individual orders directly. 
The Enterprise Resource Management system automatically checks feasibility upon 
receipt of the order, thus ensuring adherence to delivery dates. Feedback from all 
production steps improves throughput and increases quality. Using the web portal, 
customers can call up production information on their orders and directly enter 
additions as well as changes to dates or quantities. The interlinking of the customer with 
our systems leads to faster and more reliable processing of orders. 
 
 

3.2 MECORAD 
 
Mecorad is a spin-off company of the Technical University of Cologne. It supports 
operators of hot rolling mills with a high-precision measuring system and applications 
based around it. In addition to higher product quality, the goal is the lowest possible loss 
of production value as well as production that is interlinked to the end-user.   
 
During production, the Mecorad measuring system measures flat steel with micrometre 
accuracy, which is a truly demanding task. In hot-rolling steel production steam, stirred-
up dust and thermal radiation have so far prevented the glowing steel strips from being 
precisely measured during the production process. The company wants to solve the 
problem using radar sensors. At every point in the process, a measurement precise to 
the micrometre takes place in real-time. Unlike previously used laser or camera 
techniques, radar is capable of penetrating the surrounding air contaminated by steam 
and dense dust. Interferences and disturbances caused by strong vibrations, for 
example, are eliminated by the algorithms developed by Mecorad.  
  
Building on these measurements, the company offers further services along the 
production chain. These include software for specialised measurements, process 
analyses and control algorithms, such as control of the roll gap or roll calibre. 
Coordination with external players such as scrap processors can also be managed using 
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Mecorad applications. The system is designed to enable services to the end-user and to 
integrate them into production, for example by automating order processing.   
 
The goal is to support the entire production system with digitalisation. By using our 
technology, Mecorad is tackling two fundamental problems in steel production: 
excessively high production value losses due to inaccurate measurements and a lack of 
control processes.  
 

 

3.3 SEVERSTAL 
 
Russian industrial giant Severstal, one of the biggest producers of steel in the world, has 
created Russia’s largest data lake in its quest to remain competitive in the face of 
growing competition from steel producers in other parts of the world.  
 
Here we take a look at the company’s digital transformation, and how its leveraging Big 
Data technology for success. 
 
Severstal’s huge data lake allows the petabytes of data to be retained for future analysis 
while producing thousands of tons of steel annually. This data was previously discarded. 
Now, instead of capturing just 5% of manufacturing data, the company can retain over 
50%.  
 
Predictive maintenance for the manufacturing plant is one important use, as is 
improving quality control by monitoring impurities introduced during steel production.  
Another major focus of the initiative is unstructured video data. While this data was 
previously too big to be stored for analysis, the data lake now allows for it to be kept. 
Cameras are all over the facilities. They are monitored by operators to see or hear if 
something is going wrong. 
 
In another initiative, Severstal has launched an online store. It might sound “bizarre” 
because buying steel is not like buying a pair of shoes. But 4.0 creates opportunities. 
There is a smart reason behind the move – online ordering generates useful data. 
Although the online store is currently only open to existing clients, the plan is to roll it 
out to new and international clients in the future. 
 
 

3.4 THYSSENKRUPP  
 
Germany’s ThyssenKrupp is building an integrated digital system to allow real-time 
information on orders and production to be shared among the company, suppliers, and 
client companies. For example, Huttenwerke Krupp Mannesmann (HKM), a supplier of 
hot-rolled strip steel to ThyssenKrupp Hoesch Hohenlimburg, shares order and 
production information in real-time with ThyssenKrupp. 
 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

24 
  

The two companies coordinate in advance the order of production processes and timing 
of deliveries, minimising waste in production and swiftly responding to customer needs. 
By expanding the scope and depth of digital integration, ThyssenKrupp plans to reduce 
time-to-market to 24-28 hours for all of its plants. 
 
 

3.5 TATA STEEL EUROPE 

 
Tata Steel Europe is also seeking digital integration of logistics processes to allow clients 
to monitor the scheduling of shipments in real-time. For example, a client at a steel plant 
in the Netherlands is provided with information on the location and arrival time of a 
vessel loaded with HR steel products, allowing the company to achieve optimal 
inventory management. 
 
Tata Steel is planning to digitalise all transactions between its steel plants and customers 
within two years. It also plans to combine information networks with Klockner, the 
largest steel trader in Europe. The two companies already share order and purchase data 
for the UK market, and they plan to expand the scope of integration to other European 
countries and the USA. 
 

 

3.6 KLOCKNER 
 
Another change is the trend toward Amazon-like, online-based steel trading platforms. 
Klockner will build an online transaction platform by 2017. If the platform is successful, 
the traditional steel trading structure will face a revolutionary transformation.  
 
In a traditional steel market, steelmakers stock inventory and await orders without 
knowing exact demand. Inventory is a burden on traders. If a mechanism that drastically 
reduces inventory burden and strikes a balance between demand and supply, an 
Amazon of the steel industry is foreseeable.  
 
Through its Internet transaction platform, Klockner shares not only its product 
information but competitors' product information, to increase transaction efficiency 
and cost transparency and eliminating inefficiency in the steel trading structure. The 
company anticipates a reduction in net working capital of 10% and savings of EUR 100 
million. It hopes to handle more than half of sales through the transaction platform by 
2019. 
 
 

3.7 BAOSTEEL 
 

China is also building online steel transaction platforms. Baosteel Group established the 
Shanghai Steel Trade Centre in 2013 and developed it into a steel e-commerce platform, 
called "Ouyeel” in 2015. Shagang Group built its steel e-commerce platforms, Jiulong 
Online, in 2014. This trend shows that information in the value chain of production, 
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distribution, and consumption is gradually being integrated. Soon, all information on 
supply and demand for steel may be open to every producer and customer.  
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SECTION FOUR: SURVEY 

 

4.1 PARTICIPANTS 
 
The following participated in the survey: 
 
 

NO NAME POSITION ORGANISATION 

1 Christia Uys Learning Manager Weir Minerals Africa 

2 Flikkers Ferreira Training Specialist ArcelorMittal South Africa 

3 Erica Grace Human Resources Manager SCAW Metals 

4 Moira Herbert Human Resources Manager Wahl  

5 Tammy van Niekerk Skills Facilitator Macsteel 

6 John Davies Foundry Consultant (Ex) Institute of Foundrymen  

7 Emile Coetzee Managing Director Capewell Springs  

8 Peter Flint Managing Director Armcoil Afrika 

9 Dr Rizwan Janjua Head: Technology World Steel Association 

10 Yanesh Naidoo Managing Director Jendamark  

11 Suben Govender General Manager ACTOM  

12 Bernard Ashlin Technical Consultant Independent 

13 Ellen Veldhoven Group HR Manager Zimco Group 

14 Eddie Raad Director CFW Group 

15 J Raad Technical Manager CFW Group 

16 Ralph Raad Director CFW Group 

17 Trevor Naicker Group IT Manager Zimco Group 

18 Victor Hall Training Manager Eskom Rotek Industries 

19 Alec Russell CEO Pegasus Steel 

20 Heather O'Connor CEO Welding Services 

21 John O'Donoghue CEO BJ Cooling & Heating 

22 Dustin Hogg Human Resources Manager Columbus Stainless 

23 Trevor Mingard Manager Transvaal Electric Motors 

24 Mike Nineham Technical Trainer Independent 

25 Martley Valinsky Quality Manager John Thompson 
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4.2 QUANTITATIVE FINDINGS 
 
Respondents were asked to state whether their firms were applying the following 4.0 
technologies: 
 
 

4.2.1. Application of 4.0 Technology 

 
We define 4.0 as follows: 
 
 

System integration  
 

The process of 
linking together 

various IT systems, 
services or software 
to enable all of them 
to work functionally 

together. 

Cybersecurity 
 

The practice of 
protecting systems, 
networks, and 
programs from 
digital attacks. 

Predictive 
Maintenance 

A technique that uses 
condition-monitoring 

tools to track the 
performance of 

equipment to detect 
defects and fix them 
before they result in 

failure. 
 

Autonomous robots 
 Like humans, they 
have the ability to 
make their own 
decisions and then 
perform an action 
accordingly. 

Additive 
Manufacturing 

3D printing as it is 
known, builds up 
components from 
scratch, using only 
the material needed 
and minimising 
waste.  

Augmented Reality 
A technology that 
superimposes a 
computer-generated 
image on a user's 
view of the real 
world. 

Simulation 
Also called Virtual 
Reality (VR). The use of 
computer technology 
to create a simulated 
environment. 
 

Internet of things 
A network of 
machines and 
devices that have 
built-in connectivity, 
electronics, software 
or sensors that allow 
them to share data 
and improve 
efficiency.  

 

 
We have rated the above applications in terms of the following categories: 
 

Widely used 
 

>75% 

Increasingly adopted 
 

<75% 

Still to be adopted 
 

0% 

 
 
 
 
 

https://www.gartner.com/it-glossary/system-integration
https://www.gartner.com/it-glossary/system-integration
https://www.gartner.com/it-glossary/system-integration
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                   Source: Study Survey 2020 

 
 
The finding from a survey of 25 experts in the metal industry revealed the following: 
 

▪ Twenty-five experts participated in the survey. 
 

▪ All participants indicated that firms are currently using cyber security (100%), the 
internet of things (100%) and system integration (100%), albeit in varying 
degrees. Hence, the stage of maturity of firms using these application differs. 
 

▪ Six experts indicated that firms were using additive manufacturing (3D Printing) 
which translates to 20%, while predictive maintenance was 28% and simulation 
12% respectively. This is a growing trend as the range of software programmes 
increase and costs decline. 
 

▪ Two experts indicated that firms were using autonomous robots. However, the 
investments in this application differs in terms of the sophistication of the 
manufacturing operations. 
 

▪ None of the applicants mentioned whether augmented reality applications were 
being used. 
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▪ This findings indicate that some applications, which low-hanging fruits such as 

the internet of things, system integration and cyber security, are being used. 
These applications are necessary in any type or size of business. However, the 
industry has yet to make investments in the more complex applications. 
 

▪ So the readiness of the metal industry for 4.0 is questionable.  
 

▪ The reasons that have been cited for this include, but are not limited to, poor 
economy, lack of capital, labour disputes, unreliable and costly electricity supply, 
lack of business confidence and policy uncertainty in the local economy as well 
as more business-friendly countries that are attracting investments. 
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4.3 QUALITATIVE FINDINGS 
 
The experts responded as follows: 
 
 

1 What technological changes are currently taking place in the metal industry? 
Please describe. 

 
The findings from interviews with expert practitioners in the metal industry indicate that 
firms are involved in varying degrees with 4.0 technological advancements: 
 
Widely used:   The use of cloud technology, cyber-security, system integration and the 
internet of things (IoT) are integrated into the daily operations of firms. It should be 
noted that these technologies are the antecedents of the third industrial revolution. 
Therefore, their wide application is expected. 
 
Increasingly adopted: There is a trend in metal firms to adopt predictive maintenance 
software for automation and robotics, e.g. add sensors or data-driven process control.  
 

Still to be adopted: Public information of usage of 3D printing, simulation and 
augmented hardly surfaces.  
 
Valensky (2020) outlined the changes taking place in the metal industry: 
 

▪ Cloud computing - A model for enabling convenient, on-demand network access 
to a shared pool of configurable computing resources (such as networks, servers, 
storage, applications, and services) that can be quickly provisioned and released 
with minimal management effort or service provider interaction. 
 

▪ IT Governance - Basically, management wants to make sure that the use of 
information technology supports the organisation’s overall strategies and 
objectives. 

 
▪ Database Management Systems - If you have just one database that serves the 

entire organisation, you eliminate the islands of information. If you only have 
one database you reduce the chances of having redundant and inconsistent data 
because each entity has only one record. You construct the data separate from 
the programs that will use them. The data are available to whoever needs them, 
in the form that works best for the task at hand. Securing just one database is 
much easier than controlling access to multiple databases.   

 
▪ Data Warehouse - They are huge computer files that store old and new data 

about anything and everything that a company wants to maintain information 
on.   
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The data come from a variety of sources, both internal and external to the 
organisation. They are then stored together in a data warehouse from which 
they can be accessed and analysed to fit the user’s needs. 
 

▪ Robot welding - is the use of mechanised programmable tools (robots), which 
completely automate a welding process by both performing the weld and 
handling the part. Processes such as gas metal arc welding, while often 
automated, are not necessarily equivalent to robot welding, since a human 
operator sometimes prepares the materials to be welded. Robot welding is 
commonly used for resistance spot welding and arc welding in high production 
applications. 

 
An international expert gave a global perspective to the changes taking place in the steel 
industry: 
 
“What ‘4th industrial revolution’ means will depend on the industry in question. The metals 
industry is characterised by high volume, low-cost mass-produced materials on the one hand 
and high-end, low volume alloys on the other. Steel production in the last century has seen 
intensive R&D efforts and thanks to these efforts we now have an industry that can 
undoubtedly claim to be the engine of modern growth. 
 
While the technological changes in other industries are fast-paced, the steel industry is moving 
at a slower, but sure pace. We see the application of mature and emerging technologies such 
as advanced analytics, machine vision and robotics in every stage of steel manufacturing: 
logistics, design of steels and production, application and recycling. These changes are driven 
by demand for higher safety standards and environmental efficiency, as well as increasing 
customer satisfaction by improving quality, reducing lead times and minimising resource use. 
 
I should stress that these are the changes taking place at a global level. Depending on the 
context there will be additional local pressures that will influence how and when individual 
companies react to the global ones”. 
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A manufacturing expert stated: 
 
“Whilst, CNC machines have been prevalent for decades the latest machines are much more 
advanced, quicker, more accurate and flexible. Their digital architecture and networking 
capabilities render them AI ready. Our company has only recently embarked on a programme 
of slowly replacing older equipment through attrition with modern CNC machines, starting 
with a milling machine and soon to add a high definition plasma machine. The former is 
intended to increase throughput of a machined cast item and the latter is intended to vertically 
integrate current outsourced processes. 
 
Robotics, too, have been around for decades but have predominated in the automotive sector. 
The rest of the metal industry in SA have been slow to incorporate this technology on a large 
scale for various reasons. Within the next two years, our company will have invested in robotic 
welding in one area of the factory for safety and efficiency reasons. Fortunately, this initial 
foray won’t affect any existing jobs.   
 
3D printing is being utilised at a greater frequency as the technology improves and pricing 
drops. our design department are already brainstorming the use of this technology to decrease 
the pricing and lead time of foundry pattern making. 
 
The use of barcode scanning for labour control and inventory control has also been around for 
a while but John Thompson is only now making a concerted effort to implement this 
technology”. 

 
Two interviewees mentioned: 
 
“I haven’t seen much. Don’t see significant change”. 
 
“A lot of talk – actual traction is limited. Very difficult to modify unable to make a business 
case. No calculation for 4 IR”. 
 

One expert remarked that when analysing the metal processes that Industry 4.0 will 
affect, “downstream” production areas like “rolling” and “coating and finishing” in the 
technical domain and the interaction with customers in the organisational domain are 
expected to be most affected by Industry 4.0: 
 

“Steel making itself tends to be in the middle, whereas “raw material processing” and “iron 
making” as “upstream” areas tend to be less affected by future changes”. 
 
An interviewee said: 
 
“The automotive industry, which is dominated by global players in South Africa, is the pioneer 
in adopting Industry 4.0 technologies like robotics, sensors and advanced analytics. We can 
learn from their successes”. 

 
Even though Industry 4.0 is a topic that industry leaders and government are 
acknowledging and discussing, the adoption at current state is fairly low as compared to 
other competitor nations. 
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Generally, technological changes are indeed taking place in the local metal industry, as 
illustrated by these comments from interviewees in firms: 
 
“Production processes are automated more and more with the use of robotic arms, etc. 
Automatic adjustments to accommodate tool wear is being used. Machines are leaning more 
pre-set tooling, requiring more set-up time but less time and money spent on tool building”. 
 
“Automation. The use of “Intelligent Electronic Devices” (IED - DCS’s, PLC’s, Drives, etc.). Big 
Data, Cloud Computing, Cyber security and Industrial Internet of Thinsg. Predict breakdowns 
of components according to information gained from other, similar machines installed in 
companies in other countries via cloud-based algorithms, etc. Already some companies have 
got branches inside ArcelorMittal South Africa to enable them to respond as fast as possible 
to limit down time. Other related companies are situated in town, not far from the factory”. 
 
“In our industry, we are doing 3-D printing, simulation of products before samples are made, 
augmented reality (showing our customers what different products will look like ), cyber 
security and the integration of systems”. 
 
“Gradual introduction of 5/7 axis machines robotic simulation and additive manufacturing. A 
few using 4IR tools”. 
 
“3D printing and increased use of software for marketing, design and sales, management and 
production”. 
 
“We seeing smart factories with high volume production and fabrication using 3d CAD 
systems”.  
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2 What are some of the barriers impeding the implementation of Industry 4.0 in 
the metal industry?  

 
There are several barriers facing the implementation of Industry 4.0 in the local metal 
industry. 
 
Firstly, an interviewee mentioned that there are multiple understandings of what 
constitutes Industry 4.0. The general tendency is to define Industry 4.0 from an 
exclusively technical perspective as one of solving technical problems and improving 
process efficiencies. Whilst, this is an important component, it frames Industry 4.0 in 
limited terms. There is a need to frame the topic from organisational and individual 
perspectives.  
 
Secondly, several interviewees mentioned that the metal industry is characterised by 
legacy equipment and technology tends to be introduced incrementally in firms.  
 
One interviewee remarked: 
 
“Capital equipment investment and automation changes are few. SA is not a first choice for 
setting-up manufacturing plant due to low productivity and expensive labour force”. 

 
Another interviewee said: 
 
“Most local production facilities are old and use a mix of new and old equipment and 
infrastructure. The extensive utilisation of data in Industry 4.0 necessitates large investments 
into harmonising and standardising production systems. This can be prohibitive, given the 
economic situation of some many firms and fierce international competition”. 
 

A manufacturing expert responded: 
 
“Whilst the changes in the developed countries will proceed at a rapid pace I don’t believe that 
a country like SA with its immense socio-political-economic baggage will be as responsive in 
the uptake of this momentum.  There will obviously be pockets of innovation, particularly with 
start-ups in niche markets, unencumbered by huge legacy overheads”.  
 

 
Thirdly, an interviewee mentioned that transforming the business model of a firm for 
Industry 4.0 is a challenge. The debate has yet to begin on what are the future business 
models for metal firms and a tangible path for the transformation of the industry. 
However, ArcelorMittal (SA) is an exception: 
 
“Already some companies have got branches inside ArcelorMittal South Africa to enable them 
to respond as fast as possible to limit down-time. Other related companies are situated in 
town, not far from the factory”. 

 
Fourthly, most interviewees expressed the view that obstacles to the implementation 
of Industry 4.0 are policy uncertainty of government; lack of service delivery at local 
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level; unreliable electricity supply; high data costs; labour rests; and the inability of the 
state to run a clean administration. Other problems mentioned were the over-supply of 
steel from China; dumping of steel, and the weak economy. 
 
Fifthly, besides the availability of technologies, it became apparent during the interviews 
that the training and availability of skilled workers is an issue that the industry will have 
to deal with.  
 
Some interviewees stated: 
 
“There is not a lot of changes manual labour especially in Fitter trade. need more technical 
and computer training – as machines have changes – Equipment’s need more understanding 
of computers and machine reading equipment”. 
 
“It is difficult to ensure a match between the skills of the workforce and new systems that are 
required”. 
 
“There is a tendency to preserve the status quo rather than to innovate”.  
 
“If we don’t upskill quick enough they won’t keep up”. 
 
“A lot more multi skilling required”. 

 
As a branch that is typically not associated with high technology, the steel industry is 
discussing how to become more attractive to younger people or experts from areas not 
classically attributed to steel production (e.g. ICT). 
 
Sixthly, there is a lack of a comprehensive national strategy for the metal industry in 
South Africa. Without a strategy, the industry has no plan for the future. 
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3 What technological changes do you foresee taking place in the future? Explain. 
 

 
A local expert foresees the following changes: 
 
“Optimise the processes of obtaining and transporting all types raw material and marketing 
and delivering our product as well as engaging customers and developing products with new 
properties. 
 
All related companies to be on one premise because the infrastructure already exist. As the 
competition for land grows, large companies will have to also start to produce food, etc. We 
might even see vertical farming happening on the same premises. 
Continuous artificial analysis feedback on Human-Machine-Interface (HMI) devices. Artisans, 
Planers, Management, Store, Supply Company, etc. getting warnings of components that 
reached the end of its expected live and that must be changed as part of predictive 
maintenance. (One example!) An SOP can be send simultaneously with the message to assure 
“Just in time learning”. 
 

An international expert mentioned:  
 
“Basic metals, including steel, are placed at the top of a long manufacturing chain. This system 
works in a feedback loop. Some of the signals are immediate, as with the steel industry’s direct 
customers (in the automotive, engineering or construction sectors), while others come with a 
delay (our customers’ customers). Changes in the industry are mostly driven by the information 
contained in these signals. Trends such as the circular and sharing economies, smart and mega 
cities etc. provide broad, high-level information that the industry uses to tailor its products 
and operations. These trends are fast-paced and will require higher-strength, long-life steels 
that will need to be able to be repurposed with virtually no loss of quality”. 
 
Interviewees indicated that technological changes deals mostly with adopting new 
technologies to improve some process areas on the production line. Therefore, it can be 
deduced that large-scale roll-out of digitalisation or modernisation of digital 
infrastructure, which is often a pre-condition for the implementation of more cutting-
edge Industry 4.0 do not exist. 
 
“To fully implement Industry 4.0, all interviewees expect that large parts of the existing IT 
infrastructure, i.e. hard- and software, will have to be replaced or updated”. 
 
“Rapid development of robotics, 3d printing simulation, lighter materials (aluminium) and 
energy efficient processes using automatic machines”. 
 
“We believe that robotics and automation play a big role in the future”. 

 
There is a perception from an interviewee that Industry 4.0 will: 
 
“Replace manual labour with machines, technology. Computer training for machines, training 
– optimise time. Our people get left behind. These things will impact their performance going 
forward”. 
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“Any changes will be in the area of Metallurgy  - Different ways to mix and processes of the 
chemical compositions”. 

 
Others mentioned: 

 
“Artificial Intelligence will optimise the processes of obtaining and transporting all types raw 
material and marketing and delivering our product as well as engaging customers and 
developing products with new properties”. 
 
“All related companies will be on one premise because the infrastructure already exists”. 
 
Continuous artificial analysis feedback on Human-Machine-Interface (HMI) devices for 
artisans, planners, management, store, supply company, etc. getting warnings of components 
that reached the end of its expected life”. 
 
“Workers, capable of handling data and using IT, will not necessarily be bound to a certain 
production area like weld shop and will be able to move from one shop to the other based on 
the requirement”.  
 
“Increased focus on using IT will improve the chances of job rotation and enrichment”. 

 
An interview stated that he expected the following changes in his factory: 
 
“There will be more and more monitoring and reporting as well as automatic adjustments. 
There will be replacement of manual labour with machines, technology.  
There will be changes in the area of metallurgy . Different ways to mix and processes of the 
chemical compositions”. 
 

A manufacturing expert said: 
 
“Those with well-endowed resources or high demand markets will readily embrace 4IR with 
all its efficiency promise and reduced dependence on labour. But again the early adopters will 
be limited to niche sectors, with most gradually changing as resources and available local skill 
levels play catch up with the rest of the world”. 
 

Malensky (2020) identified the following: 
 

▪ Artificial intelligence and augmented reality can upgrade any average 
manufacturing business and further, automate it. This technological changes can 
improve the quality of manufactured goods and meanwhile, decrease the cost 
of production for the manufacturing firm. 
 

▪ 3D modelling – This is the process of developing a mathematical representation 
of any surface of an object (either inanimate or living) in three dimensions via 
specialized software. The product is called a 3D model. It can be displayed as a 
two-dimensional image through a process called 3D rendering or used in a 
computer simulation of physical phenomena. The model can also be physically 
created using 3D printing devices. 
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4 How will technology or Industry 4.0 change the metal industry? 
 

 
Malensky (2020) stated no revolution comes without risks and change. One in this case 
is rising joblessness. Manufacturing operations within this Industry are labour intensive, 
with a wide range of skills from design and optimisation to materials handling. 
 
Developing countries have moved away from manufacturing into services long before 
their more developed counterparts did, and at fractions of the income per capita. Dani 
Rodrik calls this process “premature deindustrialisation”. 
 
The employment shares of manufacturing, along with its value addition to the economy, 
has long been declining in industrialised nations. But it’s also been declining in 
developing countries. This is unexpected, because manufacturing is still the primary 
channel through which to modernise, create employment (especially by absorbing 
unskilled labour) and alleviate poverty. Manufacturing industries that were built up 
under a wall of post-independence protectionism are starting to decompose. 
 
The social effects of joblessness are devastating. Demographic modelling indicates that 
Africa’s population is growing rapidly. For optimists this means a “dividend” of young 
producers and consumers. For pessimists, it means a growing problem of youth 
unemployment colliding with poor governance and weak institutions. 
 
New technologies threaten to amplify current inequalities, both within and between 
countries.  
 
Rising inequality and income stagnation are also socially problematic. Unequal societies 
tend to be more violent, have higher incarceration rates, and have lower levels of life 
expectancy than their more equal counterparts (Malensky, 2020). 
 
New technologies may further concentrate benefits and value in the hands of the 
already wealthy. Those who didn’t benefit from earlier industrialisation risk being left 
even further behind. 
 
When viewed from opposite angle, Technological innovation will also lead to an 
improved customer & supply relationship management, with long-term gains in 
efficiency and productivity. Transportation and communication costs will drop, logistics 
and global supply chains will become more effective, and the cost of trade will diminish, 
all of which will open new markets and drive economic growth. 
 
In conclusion, metal industry will undergo transformation which will lead to a reduction 
of staff vs an increase of machinery or technology. 
 
Interviewees indicated the following expected changes to the metal industry: 
 
An interviewee stated: 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

39 
  

 
“The metal industry is part of a multi-stage ecosystem which spans production, use and 
recycling. The 4th industrial revolution is marked by rapid changes requiring agility and mass 
customisation all at a lower cost. Basic metals, including steels, are already low-margin 
operations and the pressure of lowering costs further requires some fundamental changes 
such as shifting from volume to value and adapting logistical models which resemble just-in-
time, small batch operations. In broader terms this means not only having even more lean 
operations through higher automation, but more importantly moving down the value chain 
and shrinking the downstream supply chain”. 
 
“Work will become smart and the sector will shrink.”  
 
“The lack of investment will inhibit the development of the industry”. 
 
“Iron Ore and other raw materials might become too expensive, politically absorbed, and 
depleted; the industry will have to re-cycle much more than currently done. Another way is to 
develop, manufacture and market other types of material with the same or better properties”. 
 
“Raw and re-cycled material might be broken down to its atomic structures and bonded with 
other materials, minerals, etc. to make different types of materials”. At the moment we are 
throwing away earthy materials, for example, Gallium – LEDs, Zink & Tantalum – Batteries, 
Antimony – Semiconductors, Rare Earth Materials”.  
 
“There will be virtualization of work processes through usage of augmented reality, virtual 
plants, 3D printing. etc. for information exchange and monitoring, controlling and simulation 
purpose”.  

“Resource efficiency of core processes will be a necessity”.  

The issue of labour substitution is a consistent concern: 

“It will reduce headcount and the relative costs of labour associated with mas production and 
improve product quality”. 

There issue of reskilling has also been identified. Some comments include: 

“Reskilling of workers will be required; there will be higher productivity, quality 
improvements, delivery times and lower costs. We will be less reliant of labour and basic 
fabrication skills”. 

“We see optimised processes and improved productivity with certain skills becoming 
redundant and a need for upskilling and re-training of relevant skills to support the new 
technologies”.  
 

A manufacturing expert responded: 
 
“I am sure that, like myself, most local firms management are ready in mind and soul but not 
necessarily in wherewithal.  Capital finance may be the one stumbling block as shareholders 
hold out for an upswing in the market before loosening purse strings. This is a catch 22 
situation as often the increased efficiency of 4IR could rake in clients previously lost due to the 
expensive old technology. However, even if capital was available, the scarcity of requisite skills 
to operate and, equally important, maintain the new technology may prove to be a deterrent 
to early adoption”. 
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5 Are local metal firms and workers ready to adapt to the technological 
changes? Explain. 

 
An international expert mentions that globalisation is being challenged by an emphasis 
on ‘local’ manufacturing. However, basic metals often have complex, multi-continental 
supply chains. While an entirely local model is not realistic, something approaching this 
can definitely be realised through 4IR. In fact, most programmes around the world that 
aim to do this such as ‘Made in China 2025’, ‘Industrie 4.0’ in Germany, and ‘L’usine du 
future’ in France are aimed at strengthening the competitiveness of local manufacturing 
and ‘re-shoring’ lost jobs. 
 
While local firms may receive public support in some countries, their real success 
depends on an individual company’s ability to adapt rapidly. For a company to fully reap 
the benefits of 4IR, it needs to have a flexible structure and a workforce with a diverse 
range of skills. 
 
An interview remarked:  
 
‘NO, NO, NO. Training and therefore skill upgrading has not happened. Economic situation 
plays a part. Political uncertainty effects business confidence and therefore the investment 
needed is withheld”. 

 
“No, local metal firms and workers are not ready to adapt to the technological changes of the 
4IR. Lack of education, awareness, experience, capital, infrastructure, relevant machinery 
(Resources), potential scope of work (workload forecast) 
 
With fears about job security and how personal data is used creating a ‘crisis in trust’, 
businesses need to demonstrate to consumers that their values and intentions are 
trustworthy.  
 
Business leaders will have to play a direct role in creating economic opportunity for millions of 
people by investing in education and training programs for existing and potential talent. 
 
Companies which are already investing in programs to help people to acquire new skills, are 
directly contributing to the “build the workforce of the future, while bringing along the 
workforce of today”. 

 
In the coming decades, metal firms need to establish guardrails that keep the 
innovations of the Fourth Industrial Revolution on a track to benefit all of humanity. We 
can all individually have a direct role in shaping our future, and creating economic 
opportunity for millions of people by investing our time and resources in helping others. 
 
There is considerable despondency about the prospects of the local workforce: 
 
“Not at all. Whenever we introduce changes – manager complains and unions resist changes. 
People with better qualifications rattle the status quo”. 
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“No, most metal firms (excluding mini mills) went through restructuring, not considering any 
“Industry 4.0” changes”. 
 
“Don’t think we are ready – we have the capability. If business conditions are right – we have 
skill and capability – we need right conditions for 4IR”. 
 
“Yes, the new generation should be ready but not the older generations”. 

 
There is considerable despondency about the prospects of the local industry: 
 
“We are lagging behind because of the larger political and economic issues and workers and 
firms are going to be disadvantaged compared with countries like China, USA and Europe that 
have been better prepared”. 
 
“No. Much higher levels of computer literacy is required (CAD/CAM) and other programming 
skills are required”. 
 
“No as we still have a large portion of workers who do not have maths and cannot work on a 
computer”. 

 
An interview concluded: 
 
“We need to create ideas, products and strategies in a systematic way that will elevate our 
business competitiveness and result in a reciprocal elevation of our country’s performance. We 
need to ensure that our workforce is not only exposed to the current impacting technologies 
but also ensure that these are available to them to nurture and evolve better opportunities 
and improved business performance”. 
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6 What innovations are needed in the local metal industry to make it globally 
competitive? 

 
Steel mills need to customise technologies such as AI and virtual factories and apply 
them to the production sites. They need to strengthen integration along value chains by 
connecting clients and suppliers through smart factories. 
 
An expert mentioned that while technology can be purchased, innovation cannot be 
bought. What counts is thinking of new ways of doing things and then cleverly using 
available technologies to implement your ideas. A ‘local’ metal industry needs to 
position itself as something unique, not only able to see opportunities, but to create and 
retain a lucrative niche. 
 
A senior manager mentioned the following: 
 
“A steel company in the Industry 4.0 might need to become a “software engineering company 
that produces steel,” not a “company that buys and uses software well”. It may sound odd 
that a steel company needs to become a software engineering company. However, what 
actually increases productivity, determines the quality of products, and ensures that facilities 
work properly is not visible hardware, but the engineering and processing knowledge behind 
it – software”. 
 
“The steel industry creates profits by selling steel products. However, the real value is in data 
and software. In order to properly respond to the Industry 4.0, steel companies 
must first understand the value of these intangibles and make the necessary investments”. 

 
An interview mentioned the need to use 3D printing: 
 
“Convert 90% of the small furnaces, that already exist in South Africa, to melt any material(s) 
that needs to be melted for 3D printing”. 

 
One interviewee was very political: 
 
Remove the ANC government, ESKOM, unions, poor education crime, racial tensions, BEE, 
corruption in SOEs [which is] killing business”. 
 

A similar response was: 
 
“I believe that innovation is required more so in the support structures rather than the industry 
itself to allow it to be competitive. By this I mean that the continued indiscriminate application 
of 1st world legislation by government without sufficient resources to flexibly monitor and 
enforce such legislation in a responsible manner is prohibitive. It is stifling the creative flow 
and, whilst imperative in the long run, cannot be applied to an emerging economy. Some of 
the legislation referred to are: 
 

• Labour legislation 
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• Environmental legislation (e.g. foundries are required to perform emission testing 
annually at a cost in excess of R100k irrespective of whether their emissions are 
consistently within limits or not) 

• Taxation legislation”. 
 

An interviewee said: 
 
“Reliable Electricity supply. The will and need to redevelop what we have lost as a wold player 
in niche Metal Industry markets. Invest in research and development and start with Africa 
needs. Must have a Driver Body and Government totally buying in, supporting and revisiting 
Policies for the Industry. Need to identify pockets of current excellence and drive the revolution 
and support for quick low hanging fruits.  Success will fuel the process”. 
 

Businesses will need to ensure they have the right mix of skills in their workforce to 
keep pace with the changing technology (Malensky 2020). 
 
An interviewee said: 
 
“Research shows that 59% of hiring managers believe that AI will impact the types of skills 
their companies need. Workers will more than likely need to update their skills, not just once 
but many times throughout their careers. Many senior executives are already asking how all 
this will be achieved. 
 
Think about it as a sort of ‘no-man-or-woman-left-behind’ policy. Don’t just hire new talent — 
because if you don’t create an internal environment where they can thrive, they’ll fail. Instead, 
build a holistic solution. Companies need to be thinking about enabling their employees to 
both code in new coding languages, but also to change their mix of soft skills”.  
 

As AI begins to impact the workforce and automation replaces some existing skills, 
we’re seeing an increased need for emotional intelligence, creativity, and critical 
thinking, for instance. 
 

▪ Employing Additive Manufacturing (AM) in Applications 
 
AM is the new technology that will be turning helpful for manufacturers in the offing. 
Essentially, it is called the standard form for applications in technology. For generating 
AM, objects from 3D models need to be assembled and meanwhile, subtractive 
technology is avoided. 
 
By adopting AM, manufacturing businesses will view positive impacts in the operations 
and have a better insight into the industry. Further, it changes the very nature of PLM 
(Product Lifecycle Management). 
 

▪ Deploying of Digital Factory Data 
 
By employing digital factory data in the manufacturing unit, a manufacturer will be able 
to test how the increase in data will change revenue flow in networking services and 
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connectivity. Further, he/she can see the impact of data in other segments—analytics, 
manufacturing platforms, security services and professional services. 
 

▪ Utilizing Autonomy Solution Provider (ASPs) 
 
ASP is essentially a sub-division of technology which renders mobility solutions and 
navigation to various vehicles.  By employing ASPs, the manufacturing units can focus 
and develop various things such as machine vision, artificial intelligence, sensor fusion 
and so on. In the later stage, companies can add the aforementioned components across 
various platforms. With this addition, ASPs separate retrofitted components from 
mobile root providers.     
 
These tools can raise the production line of the manufacturing business and further 
deploy them with necessary components to adapt digitised transformation (Malinsky, 
2020). 
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7 Are you aware of any pockets of industrial excellence among local metal firms? 
Discuss. 

 
The responses are negative: 
 
“Not really aware. Our foundry is environmental-friendly and cleaner more focused 
processes”. 

 
“No, I think we are followers and not leaders”. 
 
“Yes, solar energy is being used.   

 
On the positive side, interviewee remarked that SA still has the design, engineering and 
technical skills to compete with some of the best in the world: 
 
“Atlantis Foundry exports all product and internationally controlled. CFW with own developed 
I.P. design and manufacturing capability of specialised product types. AMC Classic in Atlantis 
making a world quality cookware, own product manufacture and distribution network”. 

 
“Our company provides certain specialised equipment Industry which is regarded as equal to 
the best in the world. I am sure that there are many other such businesses. Sad that so many 
such businesses have closed down in the past of the ANC government’s shocking 
mismanagement of business, SOEs, labour and so many other things creating ever-increasing 
obstacles for entrepreneurs to establish sustainable businesses and have the time to focus on 
competing against the rest of the world instead of dealing with politically-generated issues 
that add no value to businesses”. 
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8 Are our workers ready for a changing work environment? 
 

 
South Africa’s labour cost has increased at a faster rate than its global peers without a 
commensurate increase in labour productivity. Hence, the future of the workforce looks 
bleak. 
 
“No, People think that Industry 4.0 is all about robots and that is why they don’t want to know 
anything about it. They are so afraid that robots will take their jobs that they give the blind 
eye”.  
 
“They don’t understand that most of us is so ill-informed that we will not be fit enough to 
change. Each one that wants to survive must do research or special programmes must be 
implemented to create awareness and hunger to prepare themselves for the changes that is 
coming”. 

 
“No, because some are stuck in routine mode don’t like change”. 
 
“Post-apartheid transformation in the education system has been fraught with challenges that 
are to be expected. However, the “born frees” suffer the consequences and as a result are not 
so free.   
 
The apartheid education system created a steady stream of unskilled labour unprepared for 
changes of the 21st century. Those individuals are now the stalwarts of organised labour and 
dictate to the youngsters who may want to embrace the flexibility required for change. In John 
Thompson alone the average age is 41, meaning that the majority were subjected to schooling 
prior to transformation in the education system. They are very defensive of their hard-fought 
worker rights that protect them whether they are productive or not”.  

 
“NO. Re-skilling is required. Unionisation is a hindrance w.r.t. older, untrainable workforce. 
They state that they are NOT responsible for the unemployed but only to their Members who 
are the presently employed. No new entry level work conditions will be changed because it 
will disadvantage their Members. Ageing higher skilled workforce but lower levels of 
electronic/computer skills. A large number of the higher Technically skilled labour force have 
left the Industry, other Industries and Counties have benefitted”.  

 
A changing work environment requires workers to gain new skills; life-long learning and 
multi-disciplinary skills need to be fostered and rewarded. 
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9 What types of skills needed by metal workers in Industry 4.0? 
 

 
It is a well-known fact that South Africa’s technical vocational education and training 
system is primarily supply driven, i.e., the skills imparted by TVET Colleges may not be 
in line with the industry requirements. This has resulted in a high mismatch between the 
skill sets of graduates and the skill needs of industries. The country also face challenges 
in terms of having inflexible and outdated curricula, shortage of qualified teachers and 
trainers and unavailability of proper, up-to-date infrastructure (workshops and 
equipment).  

 
Some comments received: 
 
Complex problem solving; critical thinking; creativity; people management; coordinating 
with others; emotional intelligence; judgement and decision making; service orientation; 
negotiation; and cognitive flexibility”. 

 
“Four skills types are needed: Knowledge about ICT; ability to work with data; technical know-
how; and personal skills. 
  
“Flexibility and ability to learn new ways and be able to move people around”. 

 
“More technical skills and understanding and what they work with. Soft skills – but don’t make 
a big impact. Requires hard decision making and not everyone has It”. 
“Each worker will have to make time to research and bring the new ideas to the table to be 
evaluated.  
 
“Team learn from management and management learn from team”. 

 
“Significantly they would need computer literate skills, systems knowledge – the vast majority 
are semi-skilled and unskilled. An example would be welders; produce super welders and be 
able to work across materials. They would need upskilling, modernised training as well 
computer literate skills, systems and material knowledge”. 
 
“Comfort with digital technology; Computer literacy; Coding; and a systems approach to 
manufacturing as espoused by ISO 9001, ISO 45001 and ISO 14001 for example”. 
 

“Mind set and attitude to develop and change. Better School and Technical education. 
System I.T. skills. After hour specific I.T. and Technical courses to upskill workforce. Need 
to develop understanding that payment is not to be expected but courses are free-it is 
back to school if you wish to continue to develop and keep the job. Higher level of entry 
education, Grade 9 is no longer satisfactory and I.T. and maths is becoming the need”. 
 
 

 
 
 



                                                                                                  Readiness of the South African Metal Industry for 4.0 

 

48 
  

10 How will the Industry 4.0  impact on metal the industry, firms, workers, 
training providers and the merSETA? 

 
Industry 4.0 will bring higher level of automation and interconnectivity in the 
manufacturing process. The tools, technologies and machines to be used are expected 
to be different from what is present today. Smart machines will coordinate 
manufacturing processes by themselves, smart service robots will collaborate with 
workers on assembly line and smart transport systems will transfer goods from one 
place to another.  
 
Firms: With reference to metal firms, one interviewee remarked: 
 
“Better education, reading and mathematics so that they can understand more complex 
criteria in order to exploit 4IR to the fullest”. 
 
“There is still an enormous lack of fundamental skills (design, engineering principles, best 
practise, etc and exposure to global technology trends which is needed to complement the use 
of 4IR”. 
 
“The organisation structure of the future manufacturing plants will become more flat, flexible, 
decentralised and changeable. Different production areas will become interconnected”.  
 
“We are lagging the rest of the world. Look at China – they have mechanised. We are still stuck 
in the past”.  
 
“Different job skill sets will be created and required; higher degree of specialisation; less 
conventional workers will be required; more outsourcing to specialist companies; and current 
high production labour rates will come under pressure – less jobs will be available”. 
 
“The adoption of 4IR in emerging economies with less restrictive legislation will mean a 
greater divide in the competitiveness of SA Inc.  It may also exacerbate the brain drain and 
consequently the scarcity of skills.  
 
But I secretly harbour the expectation that the shear momentum of this revolution and 
readiness of millennials and ensuing generations to adopt the new tech will be sufficient to 
drive aside the naysayers and sluggish. Like the threat of thirst from Day Zero that spurred 
Cape Town to achieve the unthinkable, the pangs of hunger of the unemployed will make them 
flexible and drive the change”.   
 
“Not geared for the revolution so all the role players need to buy in or get out.  The all role 
players need to drive their Sectors to change and the same rate so weak links do not hinder 
the success of others. Complete overhaul is required.  Driver 
personnel/organisations/departments need to identified, tasked and monitored via a central 
control centre with support authority. No action and the Industry will continue to decline”. 
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Workers: Some comments include the following: 
 
“Smart devices like tablets, wearables, etc., will be used to gather and analyse real-time 
information”.  
 
“An example would be Welders produce super welders and be able to work across materials. 
They would need upskilling, modernised training as well computer literate skills, systems and 
material knowledge”. 
 

A training manager stated: 
 
“Learners can become apprentices with an NQF level one occupational qualification. Somehow 
the basic knowledge must be embedded. A programme to teach the learners to do research in 
specialist areas must be developed”.  
 
“As machines take over technical operations, soft skills (EQ) are going to be the requirements 
of human beings’; example - problem solving, critical thinking, creativity 
people management, coordinating with others, judgement and decision making, service 
orientation, negotiation and cognitive flexibility. Technical support skills such as data science, 
digital content production, cyber security, cloud computing, drone piloting, 3D printing and 
software development will have keen focus”. 
 
“As machines take over technical operations, soft skills (EQ) are going to be the requirements 
of human beings’; example - Problem solving, Critical thinking, Creativity 
People management, coordinating with others, Judgement and decision making, Service 
orientation, Negotiation and Cognitive Flexibility. Technical support skills such as Data 
Science, Digital Content Production, Cyber Security, Cloud Computing, Drone Piloting, 3D 
Printing and Software Development will have keen focus”. 
 

“When it comes to the major drive engine being SMME’s and Medium Metal 
Companies the red tape and restrictions implemented via BBBEE has and will continue 
to hinder our Industry. Observation from the field and comments by family and partner 
run business”. 
 

A criticism of merSETA: 
 
“From merSETA – not at all convinced they understand fully. To some extent the industry is in 
survival mode and we need to get the basic rights”. 

 
The impacts of 4IR are disruptive and far-reaching in nature, affecting the social and 
welfare systems of the whole economy. Given the sheer scale of the impact, all 
stakeholders will need to engage in open dialogue; governments will need to implement 
effective strategies to prepare workers for the future. 
 
Another interviewee mentioned: 
 
“merSETA should focus on skilling the workforce on the new education and training demands. 
The focus will be on data science, digital content production, cyber security, cloud computing, 
drone piloting, 3D printing and software development”.  
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Nowhere is the upheaval of the Fourth Industrial Revolution more likely to be felt than 
the workplace. As with previous industrial revolutions, the Fourth Industrial Revolution 
will profoundly affect people’s lives as AI and increased automation see many types of 
jobs disappear. At the same time, entirely new categories of jobs are emerging. 
 
Computers and automation will come together in an entirely new way, with robotics 
connected remotely to computer systems equipped with machine-learning algorithms 
that can learn and control the robotics with very little input from human operators.  
 
4IR introduces what has been called the ‘smart factory,’ in which cyber-physical systems 
monitor the physical processes of the factory and make decentralized decisions. 
 
As the Fourth Industrial Revolution reshapes the future of work, businesses must 
prepare their people for the new world that lies ahead. This often means an increased 
focus on continual learning, building more on-ramps to new types of jobs, and a 
commitment to diversity. A sound relationship with our training providers and merSETA 
will need to be established and maintained to mitigate the blow (Malensky, 2020). 
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SECTION 5: RECOMMENDATION 

 

5.1 RESPONSE TO THE KEY RESEARCH QUESTION 

 
 
 
 
 
The answer to this question is Yes and No. The reasons for this are the following: 
 

▪ There is no doubt that all Metal companies are implementing low hanging 4.0 
technologies such as the Internet of Things and Cyber Security. These applications 
are necessities and are contained in simple devices such as cell phones, tablets and 
micro-computers. 
 

▪ System Integration is also widely applied in metal firms but the level of integration 
will differ from firm to firm. 
 

▪ Predictive maintenance is increasingly been adopted by metal firms but it is not 
widespread. The complexity of predictive maintenance differs between firms 
ranging from training of workers to be vigilant of maintenance issues to 
sophisticated sensors attached to machines with data sent to computers. We can 
expect the application of predictive maintenance software to accelerate in the 
future. Software prices will decline and competition will force local firms to apply 
predictive maintenance technologies.  

 
▪ Simulation software is widely available and used by some metal firms. It is 

commonly used in design and drawings. 
 

▪ Metal firms use robots arms in manufacturing, although there is no comparison to 
its usage in the automotive assembly plants. Autonomous robots are not used. 
 

▪ A few firms are experimenting with additive manufacturing in the form of 3D 
printing but it is generally not used industry-wide. 
 

▪ Augmented reality solutions are not applied. 
 

It is evident that there are several factors inhibiting the readiness of the metal industry for 
4.0. Externally, poor economic performance; weak currency; outdated labour market 
policies; policy uncertainty; political instability; high data and electricity costs; and a lack of 
investor confidence. 
 
Internally, there is a lack of capital investment in firms and skills development due to weak 
market conditions. 
 

Is the South African Metal Industry ready for the Fourth Industrial Revolution? 
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5.2 RECOMMENDATIONS 
 
Based on the research findings, several recommendations are offered to enable the metal 
industry to actively engage with the realities of Industry 4.0. 
 
 

 
 
 
 
 
 
 

 
METAL 

STRATEGY 
 

 
    Develop a national metal industry  
    Strategy to drive Industry 4.0 
 

 
 
 
 

 
▪ Develop a national metal industry strategy to drive Industry 4.0 

implementation, increase the adoption of new technologies, 
develop human capital, incentivise plant upgrades and improve 
the competitiveness of metal firms.  

▪ Formulate a digital roadmap and a strategic vision for a fully 
integrated multi-stakeholder policy. 

▪ Increase state investment in research, innovation and 
development in advanced manufacturing technologies. 

 

 
 

  
 

TECHNOLOGY 
 

 
 

    Apply Industry 4.0 technologies in  
    firms 
 

 

 
 
 
 

 
▪ Empower firms with the tools to assess their current digital 

maturity, determine what should be done, and devise a plan to get 
there. 

▪ Assist firms to apply Industry 4.0 technologies gradually and adopt 
solutions that are not necessarily expensive. 

▪ Establish dialogue platforms, knowledge and experience sharing to 
help firms, especially SMMEs, move into the digital economy. 
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SKILLS 
DEVELOPMENT 

 
    
    Devise and implement a metal industry-led  
    skills development plan 
 

 

 
 
 
 

 
▪ A skills development plan should be developed by the industry for 

the industry. 
▪ The industry should negotiate with merSETA for ensuring demand-

led training and funding allocations for industry demand initiatives. 
▪ The industry skills development plan should emphasise the 

changing nature of jobs, continuous learning, technical 
competencies, digital literacy, interpersonal skills and multi-
skilling. 

▪ Programmes should be offered for human-machine interaction. 
Workers should be empowered to work with intuitive interfaces, 
and supported by innovative assistance systems. 

▪ Tools such as blended learning, mobile learning, micro-learning 
and learning-on-demand should be developed. 
 

 

 
 

  
INCENTIVES  

 
    State incentives for plant upgrades and  
    digitalisation 

 

 
 
 
 

▪ The state should develop a comprehensive incentivise programme 
to encourage plant upgrades and digitalisation through subsidies, 
tax write-offs, tax holidays, tax exemptions, tax reductions, 
accelerated depreciation, investment allowances, low-interest 
loans, land and infrastructure incentives and regulatory relaxation. 

▪ The amount of support provided should be based on the size of 
the firm, with SMMEs qualifying for more generous incentives. 

▪ Incentives should be offered to generate positive externalities by 
bringing new technology to the industry.  

▪ Other incentives include classes and training, development 
centres, small business incubators, centres of excellence, research 
oriented industrial parks, applied research grants, technology 
transfer programmes. 
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5.3 CONCLUSION 
 
Industry 4.0 has arrived. New digital technologies are changing the way products are 
developed, manufactured and delivered to customers. It is also changing the nature of 
work and how people work.  

There is evidence that metal firms are adopting Industry 4.0 technologies in varying 
degrees depending on budgets, firm size and product specifications. Those that are 
adopting these technologies can be expected to reap impressive rewards, including 
higher growth, improved productivity and better product quality. Others that do not can 
be expected to fight for a dwindling share of the metal market. 

For metal firms, the advantages are that technologies are maturing and become more 
affordable and user-friendly. There are also tried and tested ways to apply the right 
technologies and implement them in a way that makes your company more competitive, 
profitable and growth-oriented. 

The ultimate challenge is for government, employers and trade unions to co-create a 
strategy and actionable plan to get the metal industry on a higher trajectory. 
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