
 

 

 
 
 

The Impact of Modern Technologies on Maintenance 
Workforce Training in Manufacturing 

The introduction of advanced technologies in automation such as PACs, robotics, artificial 
intelligence (AI), and the Internet of Industrial Things (IIoT) has revolutionized the 
manufacturing sector, significantly altering the training requirements for the maintenance 
workforce. These technologies bring new levels of efficiency and precision but also demand 
that the workforce possesses updated skill sets to manage, maintain, and troubleshoot 
sophisticated equipment. Below are the some of the ways in which modern technologies 
have reshaped training needs for maintenance teams in manufacturing: 

 

1. Shift Toward Digital and Technical Skills 

With the integration of smart machines, sensors, and AI-driven systems, the maintenance 
workforce must now be proficient not only in traditional technical skills, but also in digital 
skills. Traditional electrical and mechanical repair expertise, while still necessary, is no 
longer sufficient and components often aren’t designed anymore to be repaired, but to be 
diagnosed and replaced as necessary. Technicians are required to understand and work with 
complex software systems, data analytics tools and programmable controllers like PLCs, 
PACs or MPC, relying on a complex network of sensors and actuators. This more 
complicated environment together with shorter product life-cycles has led to an increased 
need for upskilling and reskilling programs that teach workers how to interact with digital 
interfaces, interpret machine data, diagnose networks and often conduct predictive 
maintenance through data analytics and specialized software portals. 

Example: 

• A study by Deloitte highlighted that nearly 70% of manufacturers are investing in 
digital skills training for their workforce to meet the demands of modern production 
environments. 

 



 

 

2. Training in Predictive and Preventive Maintenance 

Technologies like IIoT and machine learning have given rise to predictive and preventive 
maintenance strategies. Maintenance workers are now expected to use data from sensors 
and AI systems to predict equipment failures before they occur. This minimizes downtime 
and increases efficiency. To meet these demands, training programs now focus on data 
analysis and machine learning algorithms, allowing technicians to understand trends in 
equipment performance and make informed decisions about when to service machinery, 
replace components or change settings. 

Key Statistics: 

• According to McKinsey, predictive maintenance can reduce machine downtime by up 
to 50% and increase equipment lifespan by 20-40%, highlighting the importance of 
training employees to leverage these technologies (McKinsey & Company). 

 

3. Safety and Compliance Training for Automated Systems 

As factories become increasingly automated, the need for safety training has shifted. 
Maintenance teams now work in environments where human-machine interactions are 
common, and ensuring safety in these settings is critical. Modern training programs must 
cover robotic safety protocols, cybersecurity for IoT devices, and compliance with 
updated regulations for working alongside automated equipment. Specialized training in 
handling hazardous conditions created by new technologies—such as malfunctioning 
robotics—ensures workplace safety and compliance with modern manufacturing 
standards. 

 

4. Emphasis on Continuous Learning 

The rapid pace of technological advancement in manufacturing means that maintenance 
teams must embrace a culture of continuous learning. Traditional training methods are no 
longer sufficient for keeping up with evolving technologies. Modern training approaches, 
including online learning platforms, virtual reality (VR) simulations, mobile learning and 
augmented reality (AR) assisted tasks allow workers to stay updated on new technologies, 
tools, and best practices. 

 

 

https://www.mckinsey.com/capabilities/people-and-organizational-performance/our-insights/making-work-meaningful-a-leaders-guide


 

 

Example: 

Companies are increasingly using VR-based training to simulate maintenance scenarios 
for complex machines, allowing employees to gain hands-on experience without disrupting 
actual production lines or having to investment in physical training stations. 

 

5. Collaboration with IT/OT Departments 

As manufacturing processes become more digitized, the role of the maintenance workforce 
now intersects with IT or OT departments. Maintenance technicians must collaborate 
closely with IT / OT professionals to ensure that equipment is functioning correctly, 
troubleshoot issues related to networked systems, and protect equipment from cyber 
threats. This requires cross-training in both operational technology (OT) and information 
technology (IT), creating a need for joint training programs that bridge the gap between the 
two disciplines. 

 

Conclusion 

The modernization of manufacturing processes through automation, AI, and IIoT has 
transformed the skill requirements of the maintenance workforce. Employees now need a 
blend of traditional mechanical expertise and advanced technical skills in areas such as 
data analytics, predictive maintenance, and digital safety protocols. This shift necessitates 
comprehensive, ongoing training programs to ensure that maintenance teams are equipped 
to manage the complexities of a smart manufacturing environment. Investing in the 
continuous development of maintenance workers is crucial to achieving operational 
efficiency and staying competitive in the rapidly evolving and accelerating manufacturing 
landscape. 
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