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The Future of Making - building the
right skills for the future of making

There’s a crippling skills gap coming to manufacturing. But getting on top of incoming digital design and making technologies could put

your factory (or industry) ahead of the curve.

Executive summary

Advanced technologies like the Internet of Things (loT) and artificial intelligence

(Al) means manufacturing and construction today are facing a tectonic shift —
one that dwarfs most others. Smart manufacturing has enabled faster, better
quality and more efficient production, but the skills and expertise to manage
the technology driving it have not progressed at the same pace.
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A Deloitte study found the skills gap in manufacturing will leave around 2.4 million
jobs unfilled in the next decade , with an economic impact of US$2.5 trillion. Likewise in
construction, 91% of employers cite difficulty finding skilled workers to fill apen jobs.

The reason behind the gap: We're making more things to meet the demands of a growing
population. These industries are growing exponentially to meet the needs of today as more
people need goods and places to live and work, but factory and construction staff are not
developing the skill sets required at the same pace — they don't necessarily how to work the
levers of the more automated manufacturing age.

The new making culture

The scope of making things is changing. loT, Al and machine learning deployed in
processes are producing more data than before, optimising and streamlining manufacturing
and enabling managers to make more informed decisions as factories improve throughput.

But there’s still a disconnect — there is a lack of specialists who can analyse and use the
data produced by automation technology. Organisations need a new class of manufacturing
expert who can leverage tools such as augmented or virtual reality (AR/VR) or generative
design — the skills required to take a bigger picture view over the automated making process.

The good news is automation itself can alleviate these skills gaps, especially in the
construction and manufacturing sectors. It's not just about implementing these advanced
technologies, it is also about a business transformation that requires a shift in skills and culture
to engage with customers, rethink outcomes, and execute highly connected processes.

Making projects, not products

The new skill set will require a big picture view. Instead of specialising in a particular
process, tomorrow's makers will design and steward the manufacturing or building of the
final product. The human jobs that deploy pieces of the physical puzzle will give way to
computers driving the processes along the production line, and new jobs will emerge to
oversee that technology.
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This means workers must be project-oriented rather than task-oriented. For instance,
digital construction tools such as Building Information Modelling (BIM) enables different teams
to make changes to the overall building design and see how their work affects and reacts
to the requirements and constraints set out by other stakeholders. Another example is on-
demand manufacturing business Xometry, which uses a partner network to produce custom
parts and handle CNC machining, injection molding, casting and additive manufacturing
processes, while Xometry itself handles marketing, customer service and pricing.

Workers will need to be software- and data-aware to work with business tools like loT
frameworks and cloud computing solutions . They will also need to know how each step
down on the floor works to have control-tower functionality over these tools. The factory
of the future will thrive on a blend of experience with traditional, hands-on ways and a
knowledge of how technology drives it.

Culture for a digital age

Organisations will need to reinvent themselves and promote a culture of learning and
agility so that employees develop digital dexterity. According to McKinsey, 33% of companies
cite cultural and behavioural challenges as a main barrier to successful digital transformation.

As more organisations progress in digital transformation, the key element of success lies
in how willing the workforce is in engaging with the technology, adapting their working styles
and updating their skills to include it. No matter what new technology or process a company
decides to switch to, the change will not happen if employees do not fully engage with it.
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The key is to engage the workforce early in a digital transformation. Many companies
simply impose new technology on their people — a recipe for heavy resistance. Instead,
leaders must first understand fully what's needed, pay attention to the pain points already
identified and find the solution that addresses them. Leaders must take charge in outlining the
reason for change to staff, and provide training to help employees transition more smoothly.

Investing in training

Organisations should also formalise a training program to empower the workforce to
embrace the technology impacting their jobs. Employees must engage with the technology
behind automation not just because they're business imperatives but because it's the lynchpin
of formal training for manufacturing staff.

Formal credential structures such as Autodesk’s certification platform can also provide the
much required structure that employees will need during the training process. Start structured
mentor and apprenticeship programs so the right knowledge is just passed down, or engage
with programmes designed to enable tomorrow's workplace sectors, like the Singapore
University of Technology and Design’s (SUTD) new undergraduate degree in design and Al

In an automated world, technology will remove inefficiency and waste, but more people
will be deployed on more projects. Thankiully automation also represents your best chance to
get ahead of the skills gap.

Given that people will remain at the centre of the manufacturing and construction
processes, with different roles and skill sets than today, it is imperative that companies act
now to help their employees — and themselves — stay relevant for the future. Il
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