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INntroduction

Transformation in U.S. manufacturing

The U.S. manufacturing sector is seeing a strong
resurgence after COVID-19. It's projected that
this growth will lead to 3.8 million new jobs by
2033*. However, up to 50% of these jobs might
not be filled due to a shortage of skills and
qualified workers.

To maintain its strength, the U.S. manufacturing
sector must embrace Al and prepare to capture
the value it can create. Manufacturers need to
understand the most relevant skills and how the
skillset is being rapidly transformed by Al, as well
as which roles and tasks will be transformed.

*Report "Taking charge: Manufacturers support growth with active workforce strategies”,
Deloitte and The Manufacturing Institute, 2024
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Report Framework

This report has two parts, each focused on the units of analysis
used by Pearson to deconstruct and analyze work:

1. Skills analysis: It examines the evolving skill demands in the
U.S. manufacturing job market. Understanding the skills
emerging or trending helps companies stay ahead of
technological and industry shifts.

2. Task analysis: This section analyzes how Al impacts
manufacturing roles and tasks, showcasing how Al could
mitigate future labor shortages, increase capacity and
reshape jobs.

The report also provides manufacturing companies guidance for
the various applications of skill and task data, including strategic
workforce planning, talent planning, acquisition, and
management.

It's time to move beyond theory and take action based on data
and real-life applications. By leveraging the insights provided in
this report, manufacturing organizations are better positioned to
build a more resilient sector that will create meaningful careers
for generations to come.



Executive Summary
(Part 1)

What skills should manufacturing professionals In-demand

develop to stay competitive with the advent of Al? 7 Trending 1
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Executive Summary
(Part 2)

How could Al help mitigate future labor shortages in U.S.
manufacturing?

The manufacturing industry in the U.S. is facing a skilled worker
shortage and a lack of applicants, with projections indicating that 1.9
million out of 3.8 million new jobs could remain unfilled by 2033*.

To address this, strategic implementation of technology, particularly
Generative Al, can help streamline processes and free up workers'
time, allowing them to focus on higher-value activities.

The top five task groups in manufacturing where Al can create the
most capacity are:

1. Maintaining operational records

2. Reading documents to inform work processes

3. Measuring physical characteristics

4. Programming systems or equipment

5. Inspecting completed work or products

*Report "Taking charge: Manufacturers support growth with active workforce strategies”, Deloitte and The Manufacturing Institute, 2024

Technology types driving transformation in
U.S. manufacturing:

« Advanced Robotics

« Predictive Analysis

* LLM Chatbot

« Al-Enhanced Imaging Analytics

* Smart Vision

Roles where Al has the largest potential for
creating capacity:

1. Industrial Production Managers

2. Wind Energy Operations Managers

3. Chemical Plant Managers

5






Understanding Skills
Classifications
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Collaboration and safety
S k| | |S alre eme rg| ng | N Skills emerging in the U.S. manufacturing industry

(Previously low demand skills that are showing an early indication of a surge in the job market, 2079 to date)
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In today's rapidly evolving manufacturing landscape, identifying
and harnessing emerging skills is crucial to stay competitive.

Collaboration is the most frequently mentioned emerging skill in Catering Management | I
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Customer Service
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Core manufacturing skills stay
in-demand despite increase in
automation

Knowing which skills are most requested across the manufacturing
industry allows companies to focus on sourcing and retaining talent with
these capabilities.

The skill Manufacturing® itself is the most frequently mentioned, despite
the increasing adoption of automation and new technologies, core
manufacturing skills remain indispensable.

Occupational Safety and Attention to Detail rank high on the list of
essential skills. This suggests that even with technological advancements,
human oversight is crucial in maintaining safety standards and ensuring
precision in manufacturing processes.

Leadership and Team Management skills are highly sought after. As the
industry faces complex operational and workforce management
challenges, strong leadership and effective team management are vital
for success.

Skills in-demand in the U.S. manufacturing industry
(highest occurring skills, 2019 to date)
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*Manufacturing is defined as the creation or production of goods with the help
of equipment, labor, machines, tools, and chemical or biological processing or
formulation. We will explore this skill in greater detail later in this report. 4



Deep dive into
Manufacturing

Manufacturing is the most mentioned skill in job ads
within the manufacturing industry because it
encompasses a wide range of sub-skills.

Pearson's Skill Adjacency Model reveals the skills that
frequently co-occur with Manufacturing in job listings.
The model implies that jobs requiring a specific skill, like
Manufacturing, are likely to also require the co-occurring
skills, and vice versa. This relationship helps us
understand the broader skill set associated with
manufacturing roles.

By applying the model to the skill “Manufacturing”, we
identify the specific skills under the manufacturing
umbrella. The graph on the right shows that Engineering
stands out as the most common related skill, appearing

in 14 job roles that also require manufacturing expertise.

Skills that frequently coincide with the skill “Manufacturing” in job
listings

Name
Engineering

Computer Numerical
Control (CNC)

Machine Operation

Welding

Production Processes

Manufacturing Processes
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*Occurrence indicates the total number of roles for which the skill appears 11



M an Ufa CtU I ng Skills in-demand among Manager Roles in the U.S. manufacturing industry
O rga n | Za t| O n S S e e k (highest occurring skills, 2019 to date)
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Leadership emerges as the most sought-after skill for managerial Key Performance Indi..
roles in the manufacturing industry, which comes as no surprise. Production Planning
However, the high demand for two other skill sets is noteworthy: Production Processes [N
Quality Management (.. Il
* Production Planning and Processes. Managerial roles require Quality Assurance (Q.. [l
a strong grasp of technical and strategic skills, such as Quality Driven Person..
Production Planning and Production Processes. These skills Quality Control (QC) Il
are crucial for optimizing manufacturing operations and Quality Management .. i
ensuring efficient oversight. Project Management i
Food Safety
+ Quality Management. Includes aspects like Quality Food Manufacturing
Assurance, Quality Control, and Quality Management Food Service Industry
Systems. In the manufacturing sector, managers play a Renewable Energy [l
central role in maintaining and improving product standards. OK 5K 10K 15K 20K 25K 30K 35K 40K 45K 50K 55K 60K 65K 70K 75K 80K

The emphasis on these skill sets highlights the importance of HEYons

managers possessing a comprehensive understanding of both
operational and quality-related aspects to effectively lead and
drive success in manufacturing organizations.
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Blend analytics and human
skills for manutacturing
career longevity

Data Analysis emerges as the skill with the highest
future importance?*, reflecting the increasing
digitization and automation of manufacturing
processes. However, the importance of human
skills such as Collaboration, Leadership, Creativity,
and Stakeholder Engagement remains critical.

Occurrence %

Future Importance of Skills

Name
Data Analysis

Collaboration

Leadership

Stakeholder Engagement
Passionate

Creativity

Project Coordination
Budgeting

Planning

Engineering
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Future Importance Score

* The future importance score considers factors like automation risk,
short-term skill and occupation trends, and long-term projections. Skills

with higher scores are likely to be more valuable and in-demand in the 13
future job market.



Part 2:dmpactof Al on | SN
manufacturing tasks Gt 7 Dwmin




(Generative Al has greater
potential to create
additional capacity on
white collar roles

Pearson uses predictive analytics to forecast changes in
jobs and industries over the next 1 to 15 years. The
model analyzes the current time spent on tasks within
jobs and identifies how emerging technologies can
assist or complete these tasks, enabling humans to
concentrate on higher-value responsibilities.

Pearson's ontology, consisting of 76,000 tasks, assigns
the most likely emerging technology to each task, with
varying impact based on role, seniority, industry, and
country. This model provides insights at the task, job,
and industry levels, enabling advanced task analysis.

As illustrated in the chart, Generative Al is expected to
have a greater impact on white-collar roles (typically
performed in an office or other administrative setting)
than blue-collar roles in the U.S. manufacturing
industry over the next 5 years, with managerial roles
being particularly transformed.

15



Al has great potential to create additional capacity on
white collar roles

Top 20 U.S. manufacturing jobs with the greatest time savings from new technologies (hours saved per week, by 2029)

Wind Energy Coerations Managers
Chemical Plant Managers
Industrial Production Managers
Wind Energy Development Managers
Biofuels Production Managers
Food Production Managers
Geothermal Production Managers
Browmfield Redevelopment Specialists ..
Printing Press Operatars
Butchers and Meat Cutters
Biomass Power Plant Managers
Textile Bleaching and Dyeing Machine ..
Hydroelectric Production Managers
Computer Mumerically Contralled Taal .
Water and Wastewater Treatment Plant..
Cail Winders, Tapers, and Finishers
Quality Control Systems Managers
Textile Knitting and Weaving Machine ..
Food and Tobacco Roasting, Baking, a..

Computer Mumerically Controlled Tool .
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Deep dive into the
ndustrial Production

Distribution of weekly work hours for Industrial
Production Managers in 2024 and projected for 2029

Manager role

Al-enabled tools can significantly impact
Industrial Production Managers, the most
transformed occupation in U.S. manufacturing,
potentially creating 16.54 additional hours of
capacity per week by 2029.

2024

0 2 4 6 8 10 12 14 16

2029
Additional capacity created by new tech: 16.54
hours
0 2 4 6 8 10 12 14 16 18 20 22 24 25 28 30 32 34 36 38 40

Tech Name
M Al-Autonomous Decision Making
M Al-Enhanced Imaging Analytics
M Al-Enhanced Innovation
B Empathetic Chatbot
M LLM Chatbot

Predictive Analytics (General)
B Predictive Inventory Analytics
I RPA forinternal processes
B Smart Asset Performance Management
M Virtual Communication Systems




Al enables role
consolidation,
restructuring, and shifting
to high-value tasks

Al applications in printing could profoundly
transform the role of Printing Press Operators,
potentially freeing up to 14.42 hours per week.

Distribution of weekly work hours for Printing Press
Operators in 2024 and projected for 2029

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Additional capacity created by new tech:
14.42 hours

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Tech Name

M Advanced Robots (General)

I Al Text-to-Visual-Media Generators
M Al-Enhanced Imaging Analytics
M Fixed Robots

M LLM Chatbot

M Predictive Inventory Analytics
[ RPA for internal processes

M Simple Chatbot

B Smart Vision

M Virtual Communication Systems

18



Al could mitigate future labor
ShOrtageS |ﬂ US manufactu ﬂng Top five group tasks in the manufacturing industry where Al can create more

capacity (release more time)

We categorized the 76,000 tasks from Pearson's ontology into 300 task groups

The U.S. manufacturing industry faces two challenges: a shortage of to identify the top 5 areas where Generative Al can most effectively create
skilled workers and a lack of applicants. additional capacity in manufacturing

nearly 3.8 million new jobs. Without significant changes to address
these workforce challenges, it is likely that around 1.9 million of these
jobs could remain unfilled by 2033.*

Advanced Robotics, Predictive Inventory Analysis,
1. Maintain operational records  Predictive Analysis, Simple Chatbot, LLM Chatbot,
Al Text-to-Visual-Media Generation

Strategically implementing technology to enhance tasks and streamline D Fiesr] Al s @ e é'r;Eng‘a”;zd 'magéné% 'At\)”a!ytiC;r ngﬁaft VEiOT, FLMAI
processes can help address labor shortages by freeing up workers to inform work processes Au?ctmg% ou\;agggisi o(r)] Moglgisr’] redictive Analysis, Al
time, enabling them to focus on higher-value activities and boosting &

overall productivity. 3. Measure physical Smart Vision, Advanced Robotics, Al-Enhanced

characteristics of materials,

products, or equipment Imaging Analytics, Drones

Al Text-to-Visual-Media Generation, LLM chatbot,
4. Program computer systems or Predictive Analytics, Al-Autonomous Decision

production equipment Making, Advanced Robotics, Al-Enhanced Imaging
Analytics

5. Inspect completed work or Smart Vision, Al-Enhanced Imaging Analytics,

finished products Drones, Predictive Analysis

*Report "Taking charge: Manufacturers support growth with active
workforce strategies”, Deloitte and The Manufacturing Institute, 2024 19




KEY TAKEAWAYS

Develop Targeted Training Programs: Design
training programs tailored to roles that will be
significantly impacted by technology. Emphasize
enhancing power skills even in a technically
driven industry like manufacturing. Soft skills
such as Collaboration, Leadership,
Communication, and Teamwork are increasingly
important especially for managerial roles.

Invest in Safety and Quality Training: Skills
related to safety and quality are consistently in
demand. Implementing regular training
programs that focus on these areas can help
meet compliance standards and improve overall
productivity and product quality.

Align Recruitment with Skill Trends:
Understanding which skills are emerging,
trending, and most in-demand can guide
recruitment efforts to focus on candidates who
possess these current and future capabilities,
ensuring the organization stays competitive.

20



KEY TAKEAWAYS

Redesign Roles Based on Role-Level Insights:
Utilize role-level insights to identify positions
that require redesigning, combining tasks, or
eliminating unnecessary procedures. This
proactive approach prepares employees for
future job requirements and optimizes
processes in line with Al advancements.

Strategically Leverage Al-Created Capacity: Make
strategic decisions on how to utilize the
additional capacity generated by Al, such as
merging similar roles or consolidating
responsibilities across positions. This may lead
to redesigning team structures or the entire
organizational architecture.

Prioritize Capacity Creation to Address Labor
Shortages: Identify processes and task groups
within the organization that have the highest
potential for capacity creation to tackle labor
shortages effectively.

21






Data
Sources

Pearson's Labor Market Data

Using Natural Language Processing (NLP), Faethm by Pearson collates
millions of job ads every month throughout the U.S. to determine the
skills that are being sought in the marketplace. This data is then analyzed
to find trends and patterns.

Pearson's Tech Impact Model

The task analysis is based on Pearson's Tech Impact model. This modelis
comprised of 33 technologies and 76,000 tasks and predicts the impact
of each technology on the work tasks over the next fifteen years.

23



pearson.com/en/work.nhtm|



https://www.pearson.com/en/work.html
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