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I n past years, I’ve commented frequently about the efforts the IMA Education Foundation has under-
taken to vastly improve the quality of job seekers in search of manufacturing careers. Indeed, the 
efforts of the Foundation, working with our partners in the education sector, have resulted in more 

than 10,000 industry-recognized credentials awarded to Illinoisans. Furthermore, our work has led to 
both national and international recognition for excellence. Rest assured that we will continue to expand 
those initiatives.

More recently, the Foundation, partnering with the German-American Chamber of Commerce and Wil-
liam Rainey Harper College, embarked on an ambitious five-year initiative to restore manufacturing fo-
cused apprenticeships in Illinois. Over the last two years, the Illinois Consortium for Advanced Technical 
Training (ICATT) began apprenticeships in concert with individual employers and community colleges 
across Illinois. At this writing, there are 23 employers aligned with the ICATT effort, and our spade work to 
engage at least 600 apprentices between now and September 30, 2020 continues. ICATT is focused on the 
expressed wants of small and medium-sized manufacturers, many of whom mistakenly believe apprentices 
are beyond their reach. While we have a federal grant to help offset costs, establishing a self-sustaining 
system of apprenticeship is vital.

To be sure, all of this is good news for both durable and non-durable manufacturers and helpful in facing 
today’s skills gap dilemma. However, a larger and more formidable challenge is about to hit us full-force, 
and it’s a challenge for which very few are prepared.

In the pages of this issue of The Illinois Manufacturer, we are focusing on the coming of Industry 4.0, or 
Digital Manufacturing. In short, the Fourth Industrial Revolution will create what many call a “smart fac-
tory.” Within modular structured smart factories, cyber-physical systems monitor physical processes, create 
a virtual copy of the physical world, and make decentralized decisions. Tied to the Internet of Things, 
cyber-physical systems communicate and cooperate with each other and with humans in real time. Then, 
when coupled with the Internet of Services, both internal and cross-organizational services are offered and 
used by participants throughout the value chain.  

Concerned that you may not be ready for these changes? You are not alone. 
Industry 4.0 will redefine manufacturing and the intellectual skills needed by employees. Our systems 

and processes will be generating mountains of critical data, and from the C-Suite to the production line 
operator, every worker will need to deduce and understand what the data is telling us. The demands on 
workers to possess even more math skills, particularly in the areas of statistics and qualitative analysis, will 
be the new ‘norm.’ Without those skills, the company will lag far behind every competitor worldwide. Our 
feature article, authored by leading US experts at the University of Buffalo, gives us a peek at the new jobs 
in manufacturing and should be required reading by every management team.

The IMA Education Foundation is already raising the alarm with our education system partners to begin 
evaluating the changes that will be necessary for the future world. New industry standards and certificates 
for robotics and product development are being created, and curriculum to meet the new standards will 
need to be created in short order. With the current morass dominating the attention span of state officials 
and lawmakers in Springfield, our job is made even tougher.

Manufacturing in Illinois cannot be left behind during this transformation, and resources like the Digital 
Manufacturing Laboratory in Chicago will be a significant factor to succeeding. As Governor Bruce Rauner 
and legislative leaders try to look ahead and plan for our state’s future, it is our belief that a complete 
overhaul of our entire education system, from pre-school to post-doctorate, must take place to meet the 
coming challenges.  

The Fourth Industrial Revolution is here, and it isn’t going away.

The demands on 
workers to possess 

even more math 
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will be the new 

‘norm.’
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T he era of Industry 4.0 has arrived, 
whether you’re ready or not. 
Customers are insisting on better 

features, increased customization, and 
higher quality and performance, all at a 
competitive price. The process of taking an 
idea through initial design, making a pro-
totype, testing it, redesigning problem 
areas, and repeating test and design until 
achieving satisfaction is being discarded. 
The replacement is a much quicker, virtual-
ly based method dependent on a web of 
innovative digital technologies that 
coalesce to create a “smart factory.” What 
does Industry 4.0 mean for manufacturers? 
More specifically, what is its impact on the 
workforce, and how do we need to adapt 
education to ensure that manufacturers – 
especially small and mid-sized ones – are 
not left in the dust because of an insuffi-
ciently skilled employee base?

Industry 4.0: A Definition
We are now entering the Fourth Industrial 

Revolution, consisting of a highly intelligent, 
interactive, and efficient automated manu-
facturing ecosystem that integrates product 
design, production and logistics. The shift 
marries cyber capabilities with physical sys-
tems to form the foundation of digital man-
ufacturing. It involves the fusion of an array 
of concepts and technologies – advanced ro-
botics and artificial intelligence, the digital 
thread and digital twin, and the Internet of 
Things, to name a few. Inter-connected tech-
nologies are improving the product lifecycle 
through quicker and more accurate sharing 
of information across all stages, among in-
ternal functions, suppliers and customers. 
The new era’s roots were planted in 2011, 
when Henning Kagermann of the German 
National Academy of Science and Engineer-
ing (Acatech) coined the term Industrie 4.0 
in reference to a proposed initiative of the 
German government. Leading German man-
ufacturers have since embraced fourth rev-
olution practices to become pioneers in dig-
ital and automated manufacturing. While 
companies such as Siemens and GE are busy 
implementing a digitized landscape, a large 
portion of U.S. industrial companies are in 
the early stages of climbing aboard. 

Digital Manufacturing
Maintaining integrated digitized oper-

ations, let alone devising the systems and 

protocols that make them possible, cannot 
occur if roles remain stagnant. While there 
may be minimal impact for some – such as 
tool and die makers, as well as those who in-
spect highly critical items that can’t be han-
dled by digital means – new technologies 
will support their work and enhance their 
capabilities.  For other roles, the responsi-
bilities, skills, and interactions within the 
workplace may change. 

Drafters, CNC programmers, machinists, 
document control specialists, and testers 
performing visual and manual inspections 
may require new or expanded skill sets to 
better integrate their work into the digital 
thread and take advantage of new data sets 
surrounding the products being made. Tech-
nology advances in the manufacturing en-
vironment are causing heavier dependency 
on technicians who install, program, oper-
ate and troubleshoot devices such as robots, 
automated systems and additive manufac-
turing machines. New job functions will also 
arise with emerging processes and technol-
ogies. In an effort to align workers, employ-
ers and educators, a project is underway to 
determine roles and associated skills that 
are integral to Industry 4.0. The initiative 
is a partnership between the Digital Man-
ufacturing and Design Innovation Institute 
(DMDII) and the Right Management divi-
sion of workforce solutions provider Man-
powerGroup. Input is being provided by top 
U.S. manufacturing firms, small businesses, 
technology startups, research universities, 

and technical colleges. 
The team identified over 160 roles – from 

factory floor workers to executives – that en-
gage and support digital manufacturing and 
design technologies and business practices 
across an enterprise.  The initial list was nar-
rowed to 20, selected for the first round of 
“Success Profile” development. The profiles 
will summarize the impact, outcomes, busi-
ness cases, responsibilities, competencies, 
experiences, and additional background 
that captures a sense of how a worker can 
be successful in that job role.    

The first set of Success Profile roles stretch 
across various disciplines found within an 
organization. At first glance, a few may 
appear to not directly relate to technology 
at all. For example, project participants ex-
pressed concerns about managing culture 
and technology change since the nature of 
some work will become vastly different or 
involve changes across teams and groups. 
Hence, a role focused on organizational 
change management strategy made the list.
The 20 roles are receiving scrupulous atten-
tion through a profile-building exercise that 
incorporates shaping the overall scope of 
each role, integral technical competencies 
and key performance indicators with input 
from industry and academic experts. Results 
of the project will be released this spring to 
member organizations of DMDII, and to the 
public in the fall. 

Industry 4.0 insiders, including those 



involved in the DMDII-Right Management 
taxonomy project, acknowledge that a 
broad range of roles will require competen-
cy in data interpretation, integration, and 
advanced manufacturing technologies and 
systems. Smart sensors embedded in tech-
nologies will generate copious amounts of 
process and machine data that depend on 
people who can analyze insights to make 
production improvements. Workers with 
skills in existing manufacturing technolo-
gies will be interacting more with workers 
who build data connectivity throughout an 
organization, and those who find new ways 
to take advantage of greater levels of em-
ployee connectivity throughout a product’s 
lifecycle.   

There also will be a need for employees 
versed in: 

•Modeling and simulation
•Operating intelligent machines that use 
self-aware manufacturing hardware
•Advanced analytics
•Cyber-physical system security
•Management and predictive modeling in 
supply chain networks
While technical skills are paramount in 

fully realizing the benefits of digital man-
ufacturing, the soft skills that underpin 
teamwork and collaboration should not be 
ignored. Factory floor employees, in partic-
ular, are increasingly becoming members 
of integrated teams, requiring them to in-
teract more with each other, managers, and 
engineers. “A portion of these skills will be 
changing on a rapid basis,” said Lory Anto-
nucci, senior talent management consultant 
at Right Management. “Some of the tools 
we are looking at now may be different in 
the next three to five years.” 

One University’s 
Educational Initiatives 

Located in Western New York, the Univer-
sity at Buffalo is proud of its reputation as 
being a leader in advanced manufacturing 
and design. That’s why we are conducting 

a thorough self-examination in light of In-
dustry 4.0 and how we serve multiple pop-
ulations. 

New technologies and fast-moving indus-
try changes are pushing us to rethink how 
we teach design, materials, and manufac-
turing courses. Our curriculum is adapting 
to reflect manufacturing’s move to a hy-
brid model of operations: part traditional 
technologies, and part automation and ad-
vanced techniques. Digital manufacturing is 
also influencing our faculty hiring processes 
and strategic research initiatives. 

The university elevated its commitment 
to educating future manufacturing lead-
ers and being agile to workplace needs by 
launching an interdisciplinary “Community 
of Excellence” in spring 2015 called Sustain-
able Manufacturing and Advanced Robotic 
Technologies (SMART). In addition to edu-
cational pursuits, the SMART Community of 
Excellence aims to develop the next genera-
tion of manufacturing technologies and pro-
cesses by integrating cutting-edge research 
in engineering, architecture, and business. 

The drive to increase advanced manu-
facturing competency has resulted in new 
programs that incorporate applied knowl-
edge relevant to a wide range of industri-
al environments. A manufacturing minor 
for undergraduates premieres in fall 2017, 
as does a graduate certificate in advanced 
manufacturing featuring emerging design, 
manufacturing paradigms and fundamental 
principles of production. Additional certifi-
cates in robotics and product development 
are also being created.

A Broader Impact
UB’s ambitions in boosting interest and 

proficiency in digital manufacturing attri-
butes are not dissimilar, overall, to other ef-
forts happening around the country.  

We acknowledge that any program intent 
on providing the workforce with high-de-
mand skills is beneficial. But unless brought 
to scale, they are limited in their ability to 

have the wide-ranging, national impact in-
trinsic to competing amid the heavyweights 
of the world. 

Some lessons can be extracted from the 
German vocational training systems sup-
porting that country’s thriving industrial 
sector. The following are common charac-
teristics, according to the Manpower report 
“The Future of the Manufacturing Work-
force:” 

•Early placement in technology-based 
learning
•Comprehensive, company-based in-
ternship/apprenticeship programs that 
mix classroom education with on-the-job 
training 
•Societal norms that advocate technical 
and industrial career pathways
•Similarly standardized educational 
tracts across states 
To this list of attributes, we add additional 

thoughts for bringing the benefits of digital 
manufacturing to fruition:  

•Building general awareness of digital 
manufacturing and the impact it can have 
on an organization: this requires elicit-
ing a holistic view of all components of 
the product life cycle, not just technolo-
gies and tools.
•Tapping into non-traditional learning 
modes: this includes making learning ac-
cessible online, as well as opening uni-
versity-accredited programming to 
non-enrolled students. For example, line 
workers who are aware of what’s coming, 
and realize they need to adapt, are eligi-
ble to pursue UB’s advanced manufactur-
ing graduate certificate. 
•Increased partnering between communi-
ty colleges, four-year institutions and 
manufacturers: industry requires people 
with varying skills, from technicians 
to engineers, researchers and scientists. 
Greater coordination can help ensure bet-
ter alignment with industry and abolish-
ing workforce preparation gaps.
•Garnering government buy-in: policy 
makers need to be attuned to manufactur-
ers’ needs and be convinced of supporting 
educational initiatives that boost math 
and analytical skills, as well as hands-on 
training, across diverse populations.    
•Sharing of best practices: at least at 
the state level, best practices in preparing 
someone for a career in Industry 4.0 need 
to trickle down, whether in the form of 
standards or workshops.  
Educators do not have the power to solve 

the talent shortage alone. Neither do em-
ployers, or federal and state governments. 
It will take coordination and collaboration 
among all sectors to mitigate the skills gap. 
Greater alignment of industry needs with 
educational and training programs is the 
answer to securing our Industry 4.0 future.
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