
Paper ID #29506

The Industry 4.0 Talent Pipeline: A Generational Overview of the
Professional Competencies, Motivational Factors & Behavioral Styles of
the Workforce

Dr. David Pistrui Dr., University of Detroit Mercy

David Pistrui, Ph.D., is an executive, entrepreneur, and educator with over 30 years of experience serving
the corporate, nonprofit, and education sectors. In 1993, David founded Acumen Dynamics, LLC, a
global advisory firm that serves the public and private sectors.

David has held faculty appointments at University of Detroit Mercy, Fayetteville State University, and
Illinois Institute of Technology, He has co-authored over 60 publications in the areas of growth strategies,
family business, and engineering.

David has held corporate leadership positions with VideoCart, MediaOne, Parade Publications, Time
Inc., and Purex Industries. He has worked with a wide range of organizations including Tenneco, KPMG,
Motorola, Wrigley, IBM, Comarch, GrubHub, Minnetronix, Cleversafe, Siemans, and Dentsu, among
many others.

David holds a Ph.D. (Cum Laude) in Applied Economics, Entrepreneurship and Strategy, from Universitat
Autonoma de Barcelona, a Ph.D., in Sociology from the University of Bucharest, a Master of Arts in
Liberal Studies from DePaul University, and a Bachelor of Business Administration, in Marketing and
Economics from Western Michigan University.

Dr. Darrell K. Kleinke P.E., University of Detroit Mercy

Dr. Kleinke has over 25 years of industry experience in the design and development of electro-mechanical
systems. As a tenure-track faculty member and Chair of the University of Detroit Mercy Mechanical
Engineering department, he has developed a program of instruction that promotes student-lead design of
assistive technology products for people with disabilities. The guiding principle is that student project
work is more meaningful and fulfilling when students have the opportunity to experience interaction with
real live ”customers.” Dr. Kleinke is currently the Director of the Graduate Engineering Professional
Programs, emphasizing Systems Engineering and Graduate Product Development programs.

In addition to academic work, Dr Kleinke continues his involvement in industry as he conducts seminars
on innovation which are tailored to the needs of industrial product companies. Dr Kleinke’s work with the
Detroit-based technology hub, Automation Alley, is engaging academia in the dissemination of Industry
4.0 knowledge to support the regional industrial ecosystem.

Dr. Shuvra Das, University of Detroit Mercy

Shuvra Das is a Profesor of Mechanical Engineering at University of Detroit Mercy. He received his Ph.D.
in Engineering Mechanics from Iowa State University in 1991. His research interests include Mechatron-
ics, Modeling and Simulation of Systems, FEA and other CAE applications in Multi-physics Problems
and Engineering Education.

Dr. Ronald Bonnstetter, Target Training International

Dr. Ron Bonnstetter serves as the senior vice president of research and development for Target Training
International. With a bachelor’s from Mankato State University, master’s and doctorate degrees from the
University of Iowa and decades of award-winning teaching and research at the University of Nebraska –
Lincoln, Bonnstetter has amassed an arsenal of recognition and research, including the first recipient of the
National Senior Outstanding Science Educator of the Year Award and the only secondary science prepa-
ration program recognized in the national Search for Excellence in Science Education. Dr. Bonnstetter
was honored with the 2019-2020 Joe Kamiya First-Person Science Award during the annual conference
of the International Society of Neurofeedback and Research (ISNR). The award is named in honor of Dr.
Joe Kamiya who was the first to document the ability to noninvasively alter brain wave activity by using
a simple reward system and is considered the father of modern neurofeedback.

c©American Society for Engineering Education, 2020



Paper ID #29506

Dr. Eric T Gehrig

Dr. Eric Gehrig is currently Vice President of Research and Development for Target Training Interna-
tional, Ltd. Dr. Gehrig’s educational background includes bachelor’s, master’s, and doctorate degrees
in pure mathematics from Arizona State University. Since 2003, Dr. Gehrig has held various consult-
ing and research roles in areas of supply chain management, banking, finance, economic modeling, and
psychometric assessment research and development.

c©American Society for Engineering Education, 2020



The Industry 4.0 Talent Pipeline: 
A Generational Overview of the Professional Competencies, 

         Motivational Factors & Behavioral Styles of the Workforce 
 
 

 
 
 

American Society for Engineering Education 
Annual Conference - June 22 - 26, 2020 

 
 
 
 
 
 
 

David Pistrui, Ph.D.    Darrell Kleinke, Ph.D. 
Industry Liaison     Director, Graduate Professional Programs  
Director, Graduate Recruiting   Professor, Mechanical Engineering 
Clinical Professor of Engineering  College of Engineering and Science   
College of Engineering and Science  University of Detroit Mercy 
University of Detroit Mercy 

 
 

Shuvra Das, Ph.D.    Ron Bonnstetter, Ph.D. 
Professor, Mechanical Engineering  Senior Vice President of Research  
College of Engineering and Science  and Development  
University of Detroit Mercy   Target Training International, LTD. 

 
 

Eric Gehrig, Ph.D. 
Vice President of Research  
And Development 
Target Training International, LTD. 

 
 
 
 
 
 
 
 
 
 



 
Abstract 
 
This research seeks to identify emerging trends, pinpoint challenges and gain data-driven 
insights into the forces shaping the technical talent pipeline of Industry 4.0 in the United States, 
specifically Southeast Michigan which has one of the largest concentrations of engineers and 
technicians in the country. The rapid advance of digital technology has revolutionized 
engineering and industry.  It is dramatically shaping the technical talent landscape.  
Simultaneously, major cultural changes are being forced by generational transition and 
leadership succession. 
 
To prosper in the Industry 4.0 ecosystem, individuals and organizations will be required to 
develop 21st century skill sets.  The talent pipeline is failing to provide sufficient quantities of 
workers and calls for stepping up Industry 4.0 reskilling have become ever more urgent.  Five 
themes have emerged: 
 

1. The Workforce Must Embrace Frequent and Constant Change. 
 
2. Teams Must be Flexible, Adaptive and Collaborative. 
 
3. Companies Must Create Cultures of Inclusion and Transparency  
 
4. Workers Must Become Life-long Learners & Dynamic Thinkers  
 
5. The Need for Accelerated Education Workforce Development Reform 

 
An empirical investigation, focused on Southeastern Michigan was conducted with the support 
of local industry, educational institutions and government agencies.  Three key segments of 
upcoming generations, currently advancing in the talent pipeline, were investigated: 1) future 
technical leaders, 2) future engineers and 3) future tradespeople.  Based on responses to a series 
of questions using the TTI TriMetrix® DNA assessment suite a data-driven, validated 
assessment instrument, this research presents an overview of the development of 25 professional 
competencies that contribute to superior performance. Individual motives and behavioral styles 
are also explored. These findings provide some valuable insights and direction into what 
educators, industry and policy makers should address to upgrade the technical talent pipeline in 
the age of Industry 4.0 in order to protect and ensure the Unites States global leadership position.  
 
 
 
 
 
 
 
 
 
 



 
Overview of the Industry 4.0 Talent Landscape 
 
The rapid advance of digital technology is revolutionizing engineering and industry.  The term 
“Industry 4.0” is now commonly used in reference to this revolution.  Industry 4.0 is a result of 
the convergence of digital, biological and physical technologies.  Industry 4.0 dynamics are 
dramatically shaping the technical talent landscape.  Simultaneously, cultural changes are being 
driven by generational transition.  As the Baby Boomer generation (1946-64) exits the 
workforce, the Millennial generation (1981-96) and the Generation Z’ers (1997-2012) rise up as 
the majority of the technical workforce.  The combination of technological and cultural change 
has made the transformation to Industry 4.0 difficult to manage, especially for legacy companies 
and small and medium sized enterprises.  
 
Socio-cultural transformation has become a challenge confronting industry.  Knowledge and 
experience are exiting the workforce in mass through the retirement of the Baby Boomer 
generation.  A shortage of qualified talent has emerged, in part due to the smaller numbers of 
Generation X’ers (1965-80), who now make up 51% of the management and leadership 
positions.  With an average of 20 years of workplace experience, Generation X’ers are assuming 
the top executive roles [1].   
 
Socio-cultural transformation is complicated due to each generation’s radically different views 
on work-life balance.  Millennials make up the largest segment of the working population.  Not 
far behind, the Gen Zers are now entering the workforce in entry level positions.  Both 
generations have their own unique attributes.  For example, a common attribute of Gen Z is that 
they tend to be very inclusive in nature and willing to rally around causes.   
 
The technologies of Industry 4.0 coupled with generational transition are driving the need to step 
up workforce development efforts.  Industry 4.0 skills have become critical components of labor 
markets [2]. Developing and retaining an Industry 4.0-ready workforce demands that industry 
and educators go beyond traditional reskilling and upskilling initiatives. Organizations must 
focus on career strategies, talent mobility and re-engineering ecosystems to drive organizational 
reinvention and new business models.  
 
Objectives of this Research 
 
This research seeks to build on the work of Pistrui and Kleinke et al. [3] [4] and Petrick, and 
McCreary [5] to identify emerging trends, pinpoint challenges and gain data-driven insights into 
the forces shaping the technical talent pipeline and Industry 4.0 in the United States, and in 
particular Southeast Michigan.  
 
Research objectives include: 
 
1 - Building on previous and ongoing research findings to provide a deeper and more 
comprehensive understanding of the talent pipeline in United States. 
 



2 - Evaluating three key segments of the talent pipeline: 1) next-generation leaders, 2) 
undergraduate engineering students and 3) skilled trade apprentices. 
3 - Defining the fundamental DNA of the talent pipeline in terms of the professional 
competencies, motivational factors and behavioral styles of the three groups. 
 
4 - Producing data-driven insights that industry and education collaborators can use to modify 
and strengthen the talent pipeline in United States. 
 
5 - Developing new knowledge and strategies to attract, develop and retain top Industry 4.0 
talent in the United States. 
 
Emerging Workforce Themes and the Talent Horizon 
 
To prosper in the Industry 4.0 ecosystem, individuals and organizations will be required to 
develop 21st century skill sets.  The talent pipeline is failing to provide sufficient quantities of 
workers and calls for stepping up Industry 4.0 reskilling have become ever more urgent [2]. The 
factories of the Industry 4.0 digital age are very different from the legacy operations of the 
automation-age of Industry 3.0.  In 2015 alone, nearly 100,000 robots were deployed in 
automotive factories and a further 65,000 were installed in electronics factories as automation 
continues to reshape the size of the labor pool [6].  With the advent of Industry 4.0, each robot 
installation is also a digital installation as the robots are equipped with technologies such as 
machine learning, cloud computing and big data.  The work of the labor pool must evolve. 
 
A recent study conducted by the Ralph C. Wilson, Jr. Foundation reports that in Southeast 
Michigan 30% of the middle skilled labor pool will be displaced by automation by 2030 [7]. 
There will also continue to be a shortage of workers with the skills industry is seeking. Many 
people will need to transition from “traditional careers” where they have trained to do specific 
tasks, (i.e. mechanical engineer) to “multitrack careers” where they will have multiple 
simultaneous jobs such as engineer, data analyst, and network administrator [4] [8]. 
 
To successfully navigate the Industry 4.0 environment (and beyond), organizations will need to 
integrate four (and soon 5) different generations into their workforce. This will be no easy task 
given the generational differences coupled with the shortage of qualified talent. 
 
Table 1 presents an overview of the emerging themes shaping the workforce environment. Four 
central themes are having dramatic impact on the Industry 4.0 work environment: 
 

Table 1 - Emerging Workforce Themes 
 

1. The Workforce Must Embrace Frequent and Constant Change - Industry 4.0 is expected to 
significantly increase the pace of change. Companies need to be aware of the implications of 
disruption to their workforce [2] [3] [8]. 
 
2. Teams Must be Flexible, Adaptive and Collaborative - Team agility, an entrepreneurial 
mindset and the ability to persist through failure are fundamental to creating and sustaining 
networks of interrelated teams [4] [5] [23]. 



 
 
3. Companies Must Create Cultures of Inclusion and Transparency - This requires breaking 
down traditional hierarchies, implementing agile methodologies and embracing the changing 
nature of work tasks [11] [8] [9].  
 
4. Workers Must Become Life-long Learners & Dynamic Thinkers - Dynamic thinking requires 
empathy, collaboration, experimentalism and a focus on solving problems and creating value for 
other humans [2] [3] [8].  
 
Sources: Schwab, 2016; Pistrui and Kleinke, 2019; Arena, 2018; Pistrui and Kleinke, 2018; Brachman, 2018.  
 
 
Insights into 21st Century Industry 4.0 Skills, Mindsets and Cultures of Performance 
 
Research conducted by Pistrui et al. (2018; 2019) provides insights into three categories and 
specific types of skills that industry and educators view as critical for the 21st Century [3] [4].  
Their research identified three categories of skills that are important to develop and employ in an 
Industry 4.0 environment including discerning skills, people skills and purposeful skills (see 
Table 2).  These findings parallel the work of Petrick and McCreary (2019), Bawany (2019), 
Schwab (2019), and Arena (2018) who all identified similar skill sets, common trends and 
empirical findings [5] [9] [10] [11].  
 

Table 2 - 21st Century Industry 4.0 Categories and Skill Types [3] [4] [5] [9] [10] [11] 

 
Sources: Pistrui and Kleinke, 2018, 2019 Petrick and McCreary (2019), Bawany (2019), Schwab (2019), Arena (2018). 
 



The need to develop discerning skills is a result of the disruption and uncertainties associated 
with Industry 4.0. This applies to both companies and educational institutions. People need to be 
able to identify patterns and make new connections in ways never imagined before. Moving 
forward, they must envision and create new products, efficient services and better user 
experiences.    
 
The research of Petrick and McCreary (2019) included 404 manufacturing companies directly 
involved in creating and implementing smart technologies.  The findings were similar to the 
work of Pistrui et al., reporting that creativity and innovation, the ability to be forward looking, 
and having an improvement mindset are all required to successfully navigate the digital 
transformation [5, p. 9].  Bawany (2019) contends that a digital leader in an Industry 4.0 
environment must build teams, keep people connected and drive a culture of innovation [9, p. 
107] which aligns with both Pistrui et al. (2018, 2019) and Petrick and McCreary’s (2019) 
findings [3] [4] [5]. 
 
Good people skills impact organizations at all levels from the executive suite to the shop floor. 
People are the key to success, and today there is a shortage of individuals to fill the jobs available 
in the marketplace. People skills can mean the difference between survival and failure. 
Communicating, listening, understanding and embracing diversity along with building trust are 
critical to both the success of companies and educational institutions.  
 
In their 2016 report “The Future of Jobs,” the World Economic Forum identified core people 
skills as critical for success in the workforce including people management, coordinating with 
others and negotiation [12]. The research of Petrick and McCreary (2019) report comparable 
findings with Pistrui et al. identifying similar people skills as vital (see Table 3) including trust, 
empowerment, networking and collaboration as central to developing a 21st Century workforce.  
 
Strong purposeful skills that include the need for achievement and self-initiative are essential to 
navigating the integration of learning new concepts, methods and employing new technologies. 
Arena (2018) described the need to carve new paths towards breakthroughs within existing 
business models [11 p. 203].  In their work with 404 manufacturing firms, researchers Petrick 
and McCreary (2019) reported that leaders believe that there is a need for risk taking and 
operating as “mavericks” in the transition into an agile digital enterprise [5 p. 7].  
 
Researchers Petrick and McCreary (2019), Bawany (2019) and Pistrui et al. (2018; 2019) 
reported that determination, challenging the status quo and persistence through failure were 
traits, skills and mindsets that are vital to effectively navigate an Industry 4.0 environment [5] [9] 
[3] [4].  While eminent Industry 4.0 scholar Schwab (2016) advocated that people must be 
continuous learners in order to create and sustain innovative and collaborative organizations and 
cultures during the fourth industrial revolution and beyond [2]. Pistrui et al. (2018; 2019) 
documented that listening, openness to new ideas and respecting different points of view are vital 
to working effectively across generations (consider Baby Boomers, Gen Xers and Millennials) 
[3] [4].  
 
Generational Transition and Leadership Succession  
 



Socio-cultural transformation is a challenge confronting both industry and education due to each 
generation’s radically different views on work-life balance, the loss of knowledge through Baby 
Boomer retirement and a global shortage of qualified talent. Generation X now holds 51% of 
management and leadership positions. With an average of 20 years of workplace experience, 
they are primed to quickly assume nearly all top executive roles [1].  Not far behind are the 
Millennials, who represent the largest segment of the working population. 
 
Figure 1 - Generational Birth Years, Trait Strengths and Challenges [13] [14] [15] [16] [4] [17*] 

 

 
*We use the Pew Research generational classification system (other generational classification systems may very), 
https://www.pewresearch.org/fact-tank/2019/01/17/where-millennials-end-and-generation-z-begins/.  
Sources: Patel, 2017; DeMers, 2017; Rezvani & Monahan, 2017; Francis & Hoefel, 2018; Pistrui & Kleinke, 2019; Dimock, 2019. 
 
Gen Zers are now joining the workforce in entry level positions. They are a generation with their 
own unique attributes that include being very inclusive in nature, they are also found to rally 
around causes. They believe profoundly in the efficacy of dialogue to solve conflicts and 
improve the world. Gen Zers make decisions and relate to institutions in highly analytical and 
pragmatic ways [18]. Their world is rooted in mobility and multiple realities. In 2017, O’Boyle, 
et al. reported that many Gen Zers expressed concern that technology is weakening their ability 
to maintain strong interpersonal relationships and develop people skills. This is a shortcoming 
that organizations should be aware of as they enter the workforce [19]. 
 
Empirical Investigation of Three Sectors of the Talent Pipeline 



 
This empirical investigation focuses on Southeastern Michigan and was conducted with the 
support of local industry, educational institutions and government agencies.  A consortium of ten 
colleges and universities, two and four-year focused on Industry 4.0 and workforce readiness 
supported this work. The intention is to expand this research nationally as part of the further 
development of a larger consortium of institutions from a cross section of U.S. regions.  
 
This research represents a snapshot of one region of the U.S. that is being intensely disrupted by 
both the technical and cultural forces associated with Industry 4.0 and a multi-generational 
workforce.   
 
Research conducted by the University of Detroit Mercy in partnership with TTI Success Insights, 
Oakland Community College, Macomb Community College and Walsh College investigated 
three key segments of the talent pipeline: 
 
1. Next-Gen Leaders (NGLs): Engineers from OEMs and Tier 1 suppliers who have been 
identified by their companies as emerging leaders in their organizations. This group is composed 
primarily of Gen Xers and Millennials who have Masters degrees. 
 
2. Next-Gen Engineers (NGEs): Undergraduate engineering students who are in their freshmen 
and junior years in mechanical and electrical studies. This group represents Gen Zers. 
 
3. Next-Gen Skilled Trades (NGSTs): Individuals enrolled in two-year skilled trades programs 
such as robotics, cybersecurity and welding. They represent a cross section of generations but are 
primarily Millennials and Gen Zers. 
 
Methodology and Research Instrument  
 
To collect data, our academic team partnered with TTI Success Insights, a 30-year-old 
Scottsdale, Arizona based firm that serves clients in 90 countries and 40 languages. The firm is 
the global leader in providing research-based validated compliant assessment and coaching tools 
that enable organizations to meet their talent management needs. Their client base includes 
Fortune 500 companies, government agencies and educational institutions around the world. 
 
For data collection, the TTI TriMetrix® DNA assessment suite was used. The TTI TriMetrix® 
DNA assessment suite is comprised of three self-reporting assessment instruments that are 
administered via an online portal.  Each of the three self-reporting assessment instruments are 
independently validated.  The authors have administered over 10 thousand TTI TriMetrix® DNA 
assessments relating to engineering education and professional development. There have been a 
series of peer reviewed research papers published using the TTI TriMetrix® DNA assessment 
suite that investigate engineering education and professional development.  
 
 
 
 
 



 
 
 
Figure 2 - TTI TriMetrix® DNA Assessment - Competencies, Behavioral Style and Motivators 

 
 
Drawing from a data sample of 4,965 undergraduate students, and 313 entrepreneurially minded 
engineers, the work of Pistrui, et al. employed the TTI TriMetrix® DNA in a combination of 
descriptive and multivariate methods and techniques that quantified specific behavioral attributes 
and professional competencies found in entrepreneurially minded engineers [20].  The doctoral 
dissertation research of Dietrich (2012) was able to quantitatively distinguish between engineers 
and entrepreneurially minded engineers in both behavior and mastery of professional skills in the 
workplace [21].  Research by Pistrui et al. used the TTI TriMetrix® DNA assessment suite to 
define and establish a measurement model of undergraduate engineering education learning 
outcomes associated with professional competencies (soft skills) development [22].   
 
TTI TriMetrix® DNA assessments are used by organizations for professional development and 
social science research. The TTI TriMetrix® DNA assessment suite is designed to increase the 
understanding of an individual's DNA in three distinct areas: competencies, motivators and 
behavioral styles. Understanding strengths and weaknesses in each of the three areas will lead to 
personal and professional development and a higher level of personal satisfaction. For this 
research, the TTI TriMetrix® DNA assessment was administered online between the fall of 2017 
and the winter of 2019, with 473 individuals participating in the study, 66 NGLs, 182 NGEs and 
225 NGSTs. The sample is comprised of 349 (74%) males and 124 (26%) females. 
 
Females play an important role in the talent pipeline representing 29% of the NGST and 26% of 
NGE. However, when it comes to NGLs, females trail off to 17%. There is cause for concern 
that perhaps either in perception, or reality, there are fewer opportunities for females to advance 
into management positions. This is an area worthy of further investigation and analysis beyond 
the scope of this work. 
 
The TTI mean is a sample of all the individuals who have taken the TTI TriMetrix® DNA 
assessment suite. This is a national sample across all job sectors and allows for a general 
comparison. 
 
Professional Competencies 
 



Based on responses to a series of questions, this section presents an overview of the development 
of 25 professional competencies that contribute to superior performance in many types of jobs. 
For many jobs, professional competencies, often referred to as “soft” skills, are as important as 
technical skills in producing superior performance. Professional competencies are developmental 
and transferable to a variety of professions, whereas technical skills are usually job specific. 
 
Figure 3 presents a comparative visual overview of the 25 professional competencies of each 
segment of the talent pipeline as compared to the TTI mean, a sample of all the individuals who 
have taken this survey across all job sectors. As expected, the Next-Gen Leaders exhibit the 
greatest level of professional competency development. They also have the greatest level of 
experience and highest level of education. They have very well-developed interpersonal skills 
combined with a strong customer focus. 
 

Figure 3 - Professional Competencies vs TTI Mean 

 
 
Next-Gen Engineers are young and in their formative years and their level of professional 
competency development reflects this. They are found to be goal oriented and demonstrate some 
level of interpersonal skills. The Next-Gen Skilled Trades people comprise multiple generations 
and thus represent a more eclectic and diverse set of individuals. They demonstrate strong 
interpersonal skills and show appreciation for others. 
 
Next-Gen Leaders 
 



Table 3 provides a deeper look into the professional competencies associated with each segment 
of the talent pipeline. Table 3 compares the average competency by segment to the mean of all 
people who have taken the same suite of TTI TriMetrix® DNA assessments (hundreds of 
thousands of people across all professions).  The intention is to get a benchmark comparison of 
each segment against an aggregate mean of all professions. This is directional in nature and will 
be used to guide more deep and rigorous analysis of the data sets in the future.  
 
The Next-Gen Leaders were found to be well positioned to lead their organizations into the 
future. This group, which is comprised of a mix of Gen Xers and Millennials, is customer centric 
and demonstrates the ability to help others develop and grow.  As one might expect, they have 
well developed communication skills and possess the ability to interact and relate with others. 
 
Turning to the three least developed skills, it is eye opening to learn that this group, the future 
leaders, score low on creativity and innovation. Being able to effectively create new approaches, 
designs, processes, technologies and systems will be imperative for companies to navigate the 
disruption associated with Industry 4.0. The same can be said for conceptual thinking. 
Electrification and autonomous vehicle development (not to mention new business models) 
requires analyzing hypothetical abstract concepts and formulating connections and new insights. 
 
Table 3 - Competency Strengths and Weaknesses of the Talent Pipeline vs TTI Mean 

 



 
These findings provide insights for educators and industry leaders to review, refine and reform 
educational practices to address these deficiencies both in the schools and respective companies. 
These findings suggest that topics such as design thinking, creativity, social science and systems 
engineering should be integrated into all levels of education and across engineering curriculums.  
 
Next-Gen Engineers 
 
Next-Gen Engineers, composed of Gen Zers who are all undergraduate engineering students, 
represent the next generation of engineering talent. Table 3 indicates this group has their own set 
of unique strengths. The top two professional competencies they have developed at this stage in 
their lives seem to align with their generational tendency to be radically inclusive. This includes 
identifying with and caring about others. They exhibit the abilities of building rapport and relate 
well to different kinds of people. It is not a surprise that this group is goal orientated, given the 
intensity and rigor associated with earning an engineering degree.  
 
There is some cause for concern when reviewing the least developed professional competencies 
in the Next-Gen Engineering segment. The data suggests that they lack the ability to demonstrate 
self-initiative. Today’s work environment with rapid change and disruption demands an 
opportunity-seeking mentality and self-drive. This is also a point of potential conflict between 
Gen Zers and Gen Xers. Just as the Next-Gen Leaders segment scored low on creativity and 
innovation, the Next-Gen Engineers do as well. The fact that both groups score so poorly in this 
area should be a wakeup call for both educators and industry leaders to begin to address these 
needs. 
 
These findings suggest that educators and industry leaders should join forces to review current 
curriculum methods and develop an action plan to strengthen the creativity and innovation skills 
in both students and faculty. 
 
Next-Gen Skilled Trades  
 
Next-Gen Skilled Trades people demonstrated strong development of three primary professional 
competencies. First, they exhibit solid interpersonal skills associated with effectively 
communicating, building rapport and relating to a diverse group of people. Second, they were 



found to have developed a customer focus with the skills to anticipate and meet customers’ 
needs, wants and expectations. Third, Next-Gen Skilled Trades people were found to be 
appreciating of others, having the ability to identify with and care about others. These findings 
reflect that this segment of the talent pipeline is often working and attending school part time. 
They represent a cross section of generations and socio-economic strata and are a vital part of the 
talent pipeline. 
 
In terms of least developed professional competencies, three items emerged. The Next-Gen 
Skilled Trades group lack problem solving skills associated with defining, analyzing and 
diagnosing key components of a problem to formulate a solution. Although they have strong 
interpersonal skills, they have underdeveloped abilities to influence others. Personally, they are 
weak at affecting other’s actions, decisions, opinions or thinking. Lastly, is their lack of 
diplomacy as they struggle with the ability to effectively and tactfully handle difficult or 
sensitive issues. 
 
These insights suggest that Community Colleges have both the need and opportunity to review, 
recalibrate and redirect programs to improve Industry 4.0 skillsets. As skilled trades continue to 
transform around Industry 4.0 technologies, the workforce will most certainly need better 
problem-solving competencies. Further, as skilled trades become more collaborative in nature 
(think robotics, the Internet of Things (IoT), cloud computing and Big Data intersections) the 
workforce will be confronted with a different set of human interaction. New types of working 
relationships will require the ability to influence others with diplomacy, especially across and 
between generations. 
 
Professional Competencies Below the National Mean 
 
There are five professional competencies that the Southeast Michigan data set scores below the 
TTI mean. Three noteworthy themes emerge out of the data (see Table 3). 1) They score below 
the mean as it relates to understanding the uniqueness and contributions of others. 2) They score 
lower on conceptual thinking. Conceptual thinking relates to identifying patterns and formulating 
connections and concepts. 3) They score lower on personal accountability. These findings 
suggest that our emerging talent pipeline is more rigid, light on sensitivity (empathy) and less 
focused than the ___ mean. These are important distinctions in an Industry 4.0 environment and 
cause for educators and industry leaders to address these important needs. 
 
These findings provide some valuable insights and direction into what educators, industry and 
policy makers should begin to address. For example, how can our educational system begin to 
develop measurable ways and methods to improve the conceptual thinking skills in their 
graduates? As the workforce proceeds through generational leadership succession, how can both 
industry and educators help people empathize and embrace the uniqueness and contributions of 
others? This is vital to strengthening the talent pipeline. 
 
These finding suggest that instilling a broader goal orientation and personal and professional 
development must become core components of strengthening the quality of the workforce. With 
these new-found insights, educators, industry leaders and government officials should review 
existing workforce development programs and initiatives to determine if these deficiencies are 



being addressed and begin immediately to formulate strategies and secure funding to address 
these core Industry 4.0 skill deficiencies. 
 
Behavioral Styles 
 
For this research, we utilized DISC, a behavior assessment tool based on the theory of 
psychologist William Moulton Marston. DISC centers on four different behavioral traits: 
Dominance, Influence, Steadiness and Compliance. There are no best styles and all people 
exhibit some level of intensity of all four components.  
 
Understanding behavioral styles can help in gaining the commitment and cooperation of others, 
resolve and prevent conflict, build effective teams and enhance awareness and personal 
performance. People exhibit both natural behavioral styles (the ones we wake up with in the 
morning) and adapted behavioral styles (the ones related to our environment, level of stress and 
job requirements). Table 4 presents an overview of each segment’s behavioral styles. 
 
Table 4 - Behavioral Strengths and Weaknesses of the Talent Pipeline vs TTI Mean 

 
 
One common theme is that all three groups lack a sense of urgency to take immediate action. 
Both the engineering and skilled trades segments are resistant to frequent change, including 
rapidly shifting between tasks. Another surprising finding is that Next-Gen Leaders scored low 
in analysis. This seems counterintuitive given the nature of their work and is worthy of further 
examination.  
 



Motivational Factors 
 
Motivators are the driving forces or the “why” of what we do. Understanding motivators 
provides insights into what drives people’s actions in personal and professional settings. Primary 
motivators can be referred to as the aspects of life for which one is passionate and perceived as 
important, or the thoughts that provide one with purpose and direction in life. This research 
defines 12 motivational factors (see Figure 4). 
 
Next-Gen Leaders 
 
Table 5 provides a comparative overview of the motivational factors shaping the talent pipeline 
in Southeast Michigan. The Next-Gen Leaders are found to be commanding but not very 
collaborative. They are driven by status, recognition and control over others. They are not 
motivated to play a supporting role if given a choice. 
 

Figure 4 - Motivational Factors vs TTI Mean 

 
 
Next-Gen Engineers 
 
As one might expect, the Next-Gen Engineers, who are undergraduate engineering students, are 
driven by the functionality and objectivity of their surroundings. They are in a rigorous, 
structured and demanding environment so this driving force is critical to achieving their degree. 
This group is also receptive to new thoughts and ideas but are driven only by practical results. 
They are driven to assist others for a specific purpose, not just for the sake of being helpful or 
supportive. It is also not surprising that Next-Gen Engineers do not score higher in 



resourcefulness. This is a result of being in an academic environment that has yet to adopt new 
methods that fall outside a defined system for learning. 
 

 
 
 
 
 
 
 

 
 

Table 5 - Motivational Strengths and Weaknesses of the Talent Pipeline vs TTI Mean 

 
 
Next-Gen Skilled Trades 
 
The Next-Gen Skilled Trades group has some surprising and insightful motivators. First, they 
were found to be intellectually driven by opportunities to learn and acquire knowledge and had 
the highest level of motivational intensity. This may be due to the fact that they could be working 
fulltime while pursuing their education. Counter to this, Next-Gen Skilled Trades people were 
also found to be much less instinctive, whereby they can utilize past experiences and intuition.  



 
As students, they are seeking new knowledge and skills that can be used to improve their 
everyday lives and those of their families. Another interesting insight from this group is that they 
are not driven to achieve practical results through maximizing both efficiency and returns for 
their investments of time. This suggests that this group may be searching for opportunities that 
are not clear or well defined. 
 
Motivational Factor Common Threads 
 
Patterns emerge between the three groups when looking closely at motivational factors. All three 
segments are driven by an intellectual quest. They are motivated by opportunities to learn and 
acquire knowledge. This is encouraging as the integration of Industry 4.0 technologies demand 
intellectual curiosity and engagement. The Industry 4.0 disruption and rapidly changing 
environment requires continuous learning and the development of new skills. 
 
Another commonality is that both the Next-Gen Engineers and the Next-Gen Skilled Trades 
groups are receptive to new ideas, methods and opportunities that fall outside a defined system. 
This would seem logical as both groups are in school. The same logic holds true for the Next-
Gen Leaders who are driven by status, recognition and control over personal freedom. Conflict 
could arise between Next-Gen Leaders, who have a drive to command and control, and the Next-
Gen Engineers and Next-Gen Skilled Trades people who are motivated to pursue new ideas, 
methods and opportunities. 
 
Another common thread is that all three segments are indifferent to traditional approaches, 
proven methods and a defined system. Perhaps this is the result of the Industry 4.0 environment 
where change is constant, and people are being forced to adopt new methods and adapt to a 
changing work environment. This may also reflect generational differences where certain groups 
want to “do it their way.” 
 
A Call for Education Workforce Development Reform and Additional Research 
 
To successfully navigate the Industry 4.0 environment (and beyond), organizations will need to 
integrate four different generations (soon to be five) in their workforce. Next-Generation Leaders 
were found to be lacking in creativity and innovation and conceptual thinking, critical skills 
required in navigating an Industry 4.0 environment. This should serve as a wake-up call to 
educators tasked with overhauling an antiquated system, particularly at the graduate level.  
 
Next-Generation Engineers (currently in the higher education system) are trending low in the 
categories of resourcefulness, creativity and innovation. They were also found to not be self-
starting and not instinctive. This may be a result of an education system (K-12 and higher 
education) that has yet to fully appreciate, embrace and adapt to the rate of Industry 4.0 
technology change and generational differences.   
 
Next-Generation Skilled Trades is a group that is vital, yet often overlooked. They were found to 
be greatly lacking when it comes to problem solving skills and the ability to influence others. 
They were also found to be lacking competitiveness which suggests that educators need to 



rethink how they create dynamics between individuals, teams and groups, and how industry 
rewards performance. These findings provide some direction to community colleges and labor 
organizations as they calibrate for an Industry 4.0 world. 
 

Table 6 - Industry 4.0 Education Workforce Development Reform Framework 
 

• Engineering and Science 
 
+ Systems engineering & architecture  
+ Advance software skills & programming 
+ Artificial intelligence & machine learning 
 

 
• Business Acumen 

 
+ Entrepreneurial thinking & leadership 
+ Industrial economics & data analytics  
+ Financial management & decision making 

 
• Social Science 

 
+ Sociology & anthropology  
+ Industrial psychology 
+ Research methodologies  

 
• Creative Studies 

 
+ Design thinking methods 
+ Innovation in society   
+ Creativity & opportunity identification  
 

 
Findings suggest that educators, industry leaders and policy makers need to collaborate and 
initiate immediate and sweeping educational reform. Table 6 presents a suggested framework 
that recommends a transdisciplinary approach that will fundamentally change the focus, learning 
outcomes and education of university and community college students in the U.S. 
 
Engineering and science need to incorporate contemporary Industry 4.0 subject matter, such as 
advanced software skills and artificial intelligence at the reduction of some Industry 2.0 subject 
matter such as differential equations with linear algebra.  This is not to say students should not be 
exposed to understanding differential equations, yet in Industry 4.0 applied ways. Students 
should also be skilled in the areas that promote the development and application of business 
acumen including the intersections of entrepreneurial thinking and leadership, as well as data 
analytics, decision making and financial economics. This will be essential as new business 
models unfold and are created. 
 
Industry 4.0 workforce development reform also needs to re-incorporate the social sciences.  
Sociology, anthropology, psychology and the research methodologies these fields employ are 
other important areas in need of re-integration.  Some of these topics could be 1 or 2 credit 
offerings that blend human engagement, online modules, readings and field experiments. The 
data suggest that students could benefit from better understandings of human beings and culture. 
 
Design thinking, which is currently a topic of much discussion in industry should play a more 
distinctive role in Industry 4.0 educational experiences. The history and roll of innovation in 
society, developing creativity and identifying, qualifying and quantifying socio-economic 
opportunities need to become core principals of our educational frameworks at all levels.  
 



This work serves not as an “end all to be all,” but rather as a preliminary step, in one of many, to 
look at both the technical dynamics associated with Industry 4.0 and the human dynamics 
associated with generational transition and leadership succession in conjunction with the talent 
pipeline. While this research is centered on Southeastern Michigan, we advocate for an 
expansion of this work nationally, employing additional and more rigorous research methods, 
larger data sets and transdisciplinary collaboration and analysis. 
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