
How technology helps create the manufacturing and 
construction skills of tomorrow

There’s a crisis looming in manufacturing as older skillsets and methods age out of the marketplace and automation takes over. But if 
you’re smart, the technologies necessary to upskill your workforce are here (or close) right now

Executive summary

As businesses face ever-increasing demands and the world’s population 
urbanizes, we’ll need to use automation technology to meet immediate and 
upcoming challenges. New skills are going to become more important as 
organisations adopt technology and the urban legend about how your job 
won’t be around by the time you finish your studying has never been truer.

Research has found that 85% of the jobs we’ll have in 2030 don’t even exist yet. In 

Australia for example, young people are training for jobs that will be performed at least 

two-thirds by automation within the next 15 years.

 And nowhere is the need to reskill more urgent than in manufacturing. In Asia Pacific, 

Singapore will be hardest hit by labour shortages in manufacturing – with the deficit 

equivalent to 61% of the workforce. The coming smart manufacturing revolution will mean 

increased productivity, better quality, economic growth and more, but only if workers develop 

the right skills to keep up with the changes.

 As manufacturers on factory floors work alongside more and smarter machines than 

before, there will emerge a new worker class of smart manufacturers whose skills must apply 

across a broader range of the making process. 

 We have to start investing in portability and flexibility of skills now, and the best way to do 

so is with the same technology that’s already upending the field. Among the new paradigms 

coming to smart manufacturing are gamification, a management view and the Internet of 

Things (IoT). Let’s look at how each technology will arm us with new maker skillsets.

Gaming at work

 The hallmarks of digital gaming are finding their way into work. Sometimes it’s mixed 

environments like augmented reality, such as in mobile game Pokémon Go. In testing a 

device or component on the factory production line, digital overlays can deliver readings 

and measurements to help quantify results – a live representation sourced directly from 

computer-aided design (CAD) data.

 Or the gamification of work might comprise an entire virtual workflow. Just like a game 

studio designs and builds the virtual environment of the game’s world, architects or engineers 

will do the same with buildings, machine parts or products in the computer, refining the end 

product virtually before the final specs are sent to a physical output device (e.g. 3D printer or 

CNC milling machine) to create the real-world version..
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Management view

 In automation technology such as generative design (GD), parameters of performance 

set by the human designer generate iterated suggestions by a machine learning algorithm for 

review.

 Where such knowledge was locked up in soft expertise in the analogue age, known 

intuitively by designers but not really quantified, recruiting computers to assist us in achieving 

manufacturing goals means a new way of looking at how tools perform while we design 

them. Workers will become project managers across the whole process rather than just 

honing their expertise in a specific area, because live 3D versions of the design change and 

are affected by every other part of the process, the materials, and the result needed.

Internet of Things

 While manufacturing will use many of the same tools it always has, computer numerical 

control (CNC) machines and 3D printers are becoming more prevalent. The skills associated 

with using them remain the same but their maintenance and performance will be digitised. 

When every step along the manufacturing chain is digitally connected, project managers 

need to have an overall view of the process to ensure it’s operating at full potential.

 Manufacturing equipment still needs the expertise of traditional factory floor training in 

its use, but those skills will be a pathway into a view of the whole manufacturing process. 

Rather than access tools on the floor directly, you will direct the smart network to better 

drive them for you.

Industry as network

 Technology also lets us collaborate like never before, making the sharing of expertise 

smoother and making it easier than ever to upskill. If you need a new way to make something 

or your product needs a new ability thanks to consumer demand, there’s a good chance 

someone has done the legwork. Organised data exchanges – many of them open source – 

make designs and methodologies available that can be plugged directly into workflows and 

put the opportunity to reskill right on your desktop.

 For example, when a consortium of German car makers acquired mobile phone 

manufacturer Nokia’s mapping business to help development of autonomous vehicles, it 

introduced a whole new area of software engineering into their operations and exposed 

engineers who’d had nothing to do with location software to a new skill that would be 

essential in years to come. 

The future of work

 The era of smart manufacturing requires engineers who can understand the integration of 

processes, machines and technology on the shop floor. They will then be able to convert the 

data the factory generates into enterprise-level information to help make informed decisions. 

This will require skills in new disciplines like rapid prototyping, design thinking and complex 

diagnostics.

 In the digital age, reskilling and upskilling aren’t an option. Automated technologies like 

augmented reality (AR), virtual reality (VR) and IoT are going to mandate that we work in new 

ways. The time to prepare the workforce for skills shifts is now, so that organisations can 

continue to drive productivity, innovation and growth. n
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