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THE FUTURE OF OUR SHRINKING MANUFACTURING WORKFORCE

EXECUTIVE SUMMARY

The American manufacturing sector stands at a crossroads. An aging workforce, persistent labor

shortages, and relentless wage inflation are converging to create what many industry leaders describe

as the most acute staffing crisis in a generation. With an estimated 2.1 million manufacturing positions
projected to go unfilled by 2030, manufacturers face a stark reality: adapt or fall behind.

Collaborative robots—cobots—represent a transformative solution to these challenges. Unlike

traditional industrial automation that requires massive capital investment, extensive safety

infrastructure, and specialized programming expertise, cobots are designed to work safely alongside
human workers. They are affordable, flexible, and deployable in weeks rather than months. For

manufacturers struggling to fill open positions, cobots offer a path to sustained productivity without

the escalating costs and uncertainty of an increasingly competitive labor market.

This white paper examines the structural forces reshaping the U.S. manufacturing labor landscape

and presents collaborative robotics as a proven, cost-effective strategy for manufacturers seeking to

protect their operations, improve quality, and position themselves for long-term growth.

THE LABOR CRISIS FACING U.S. MANUFACTURING

Manufacturing has long been a cornerstone of
the American economy, contributing over $2.9
trillion to GDP and employing nearly 13 million
workers. Yet the sector is under extraordinary
strain. The challenges are not cyclical—they are
structural, driven by deep demographic shifts
and evolving workforce expectations that will
only intensify in the years ahead.

Rising Wages and Compensation
Pressure

Average hourly earnings in manufacturing
reached $36.07 per hour by the end of 2025,

with total employer compensation (including
benefits) typically adding 30-35% to base wages
to average a total of $45-48.00 per hour. These
figures reflect years of above-trend wage growth,
driven by fierce competition for a shrinking pool
of qualified workers. Compensation costs have
risen at a sustained rate of 3-4% annually, and
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wage growth has remained a full percentage
point above pre-pandemic levels even as the
broader economy has cooled.

Total manufacturing
employer compensation
averages $45-48 per hour

For manufacturers operating on thin margins,
these increases are more than a budgeting
challenge—they threaten competitiveness.
The pressure is most acute in specialized roles
such as machinists, CNC operators, welders,
and quality inspectors, where role-specific
scarcity is commanding significant wage
premiums. Small and mid-size manufacturers,
in particular, often find themselves unable to
match the compensation packages offered

by larger competitors or by sectors outside
manufacturing entirely.
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The Aging Workforce and the
Retirement Wave

The demographic picture is equally troubling.
Manufacturing's workforce skews older than
the national average, and the retirement wave
is accelerating. The population aged 65-69 has
increased dramatically over the past two decades
(nearly doubling in some data), and while
some older workers are delaying retirement,
they cannot do so indefinitely. Labor force
participation among workers over 55 remains
meaningfully at three to five percentage points
below its pre-pandemic level. If this group had
returned to prior participation trends, the U.S.
labor force would include roughly two million
additional workers today.

At the same time, younger generations are
showing less interest in manufacturing careers.
The industry faces a perception problem—often
viewed as physically demanding, repetitive,

and offering limited advancement—that

makes recruiting new talent an uphill battle. As
experienced workers retire, they take decades of
institutional knowledge with them, creating skills
gaps that are difficult and expensive to close.

A Shrinking Labor Pool

Beyond the aging workforce, broader
demographic headwinds are constraining labor
supply. U.S. population growth has slowed
significantly, and recent shifts in immigration
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policy have further tightened the labor market.
The deportation of approximately 1.2 million
workers has created acute shortages in adjacent
sectors like agriculture and construction, with
ripple effects felt throughout manufacturing
supply chains. Economic modeling suggests
immigration restrictions could materially reduce
GDP over the next decade, with some models
showing decreases as much as 6% in GDP, as well
as 5% in wages.

2.1 million manufacturing
Jjobs could go unfilled by

2030, equalling economic
loss over $1 trillion in GDP

Manufacturing has already shed 78,000 positions
since early 2025, not because demand has
disappeared, but because employers cannot

find the workers to fill them. Industry projections
estimate that 2.1 million manufacturing jobs
could go unfilled by 2030, representing a
potential economic loss of over $1 trillion in GDP.

The High Cost of Turnover and
Absenteeism

Even when manufacturers succeed in hiring,
retention remains a persistent challenge. The
average cost of replacing a single manufacturing
worker—factoring in recruiting, onboarding,
training, and lost productivity—ranges from
$10,000 to $40,000 depending on the skill

level. Annual turnover rates in manufacturing
routinely exceed 25%, meaning that many

plants are caught in a costly cycle of hiring,
training, and re-hiring. Unplanned absenteeism
further compounds the problem, as production
mManagers scramble to cover shifts and maintain
output targets with unpredictable staffing levels.
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COLLABORATIVE ROBOTS: THE SMART SOLUTION

In the face of these converging challenges,
forward-thinking manufacturers are turning
to collaborative robots as a practical, proven
strategy for bridging the labor gap. Cobots are
purpose-built to work alongside humans—
not replace them—augmenting your existing

workforce and enabling your team to accomplish

more with the people you already have.

What Are Cobots?

Collaborative robots are a class of robotic
systems designed to operate safely in shared
workspaces with human workers. Equipped
with advanced force sensing, vision systems,
and intuitive programming interfaces, cobots
can detect contact with a person or object and
stop immediately. Unlike traditional industrial
robots that require extensive safety fencing and
dedicated floor space, cobots integrate directly
into existing production lines with minimal
disruption.

Modern cobots can be programmed through
simple teach-and-guide methods, either
physically guiding the robot arm through the
desired motion, or through user-friendly tablet
interfaces. This means your existing operators
can learn to work with and reprogram cobots in
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hours, not weeks, and they can be redeployed to
new tasks as production requirements change.

Key Manufacturing Applications

Cobots excel in a wide range of manufacturing
tasks, particularly those that are repetitive,
ergonomically challenging, or precision-critical:

Machine Tending: Loading and unloading
CNC machines, injection molding presses,
and stamping equipment—freeing skilled
operators to manage multiple machines
simultaneously.

Quality Inspection: Performing consistent,
high-speed visual and dimensional
inspection that eliminates the variability of
human fatigue.

Assembly: Handling precise pick-and-
place operations, screw driving, and
component insertion with repeatable
accuracy.

Palletizing & Packaging: Managing
end-of-line palletizing, case packing, and
material handling that reduces physical
strain on workers.

Welding & Finishing: Executing consistent
weld paths and surface finishing
operations in environments where skilled
welders are increasingly scarce.
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THE ROl OF COBOT AUTOMATION

Perhaps the most

compelling aspect of

collaborative robotics is the financial case.

Unlike legacy automation systems that

require six- or seven-figure investments and

months of integration, cobots deliver rapid,

measurable returns.

Rapid Payback

Industry data consistently shows that well-

implemented cobot deployments achieve full

Cobot vs. Traditional Industrial Robot

Characteristic

Safety

Traditional industrial robot

Requires cages, fencing, light curtains

return on investment within 6 to 18 months. A
single cobot replacing one full-time operator
in a repetitive task typically saves $65,000 to
$85,000 annually in direct labor costs alone.
When factoring in the elimination of overtime,
reduced turnover expenses, and improved
throughput, the savings grow substantially.
Manufacturers report average productivity
uplifts of 20-200%, depending on baseline
efficiency and task complexity.

Collaborative robot (cobot)

Force/power limited. Works with humans, no fence

Deployment

Requires cages, fencing, light curtains

Days to weeks. Often plug-and-play

Programming

Robotics engineer / specialized code

Hand-guide, teach-by-demo, visual wizards

Footprint

Large — cage + safety zone

Compact — fits next to existing line

Payload

Heavy (50-1,000+ kg), very fast

Light-to-medium (3-35 kg), moderate speed

Upfront Cost

$250K-$1M (fully integrated)

$65K-$120K (fully integrated)

Payback

Typically, 3-5 years

Typically, 8-18 months

Best For

Very high volume, single-part repetition

Mixed SKUs, frequent changeover, labor gaps

Quality and Consistency Gains

Cobots deliver robotic precision that eliminates
the variability inherent in manual operations.
Manufacturers deploying cobots for quality-

critical tasks report defect rate reductions of

40-60%, which tra

nslates directly into reduced

scrap, fewer customer returns, and lower

warranty costs. Unlike human workers who

experience fatigue during long shifts, cobots

maintain consistent cycle times and accuracy

around the clock.
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Scalable and Flexible

One of the most powerful advantages of cobots
is their redeployability. A single cobot can be
moved between tasks, lines, or even facilities in
a matter of hours. This flexibility makes cobots
ideal for high-mix, low-volume production
environments where traditional automation

is impractical. Manufacturers can start with a
single cobot, demonstrate results, and then scale
incrementally, thus aligning investment with
proven returns rather than committing to large
capital outlays upfront.
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REAL-WORLD IMPACT: CASE STUDIES

Mid-Size Automotive Parts Manufacturer

Industry data consistently shows that well-implemented cobot
deployments achieve full return on investment within 6 to 18 months. A
single cobot replacing one full-time operator in a repetitive task typically
saves $65,000 to $85,000 annually in direct labor costs alone. When
factoring in the elimination of overtime, reduced turnover expenses, and
improved throughput, the savings grow substantially. Manufacturers report
average productivity uplifts of 20-200%, depending on baseline efficiency
and task complexity.

Metal Fabrication Shop

A family-owned metal fabrication operation faced a retirement cliff,
with—four of its six welders were over 55 and approaching retirement, with
no qualified replacements available locally. By integrating a collaborative
welding cobot, the shop-maintained production capacity even as two
experienced welders retired. The cobot handled routine weld paths while
remaining workers focused on complex custom work, preserving the
craftsmanship that differentiated the business.

Consumer Goods Packaging Operation

A consumer-packaged goods facility deployed cobots for end-of-line
palletizing—a role with historically high injury rates and turnover above
40%. Within the first year, workplace injuries in the palletizing area dropped
to zero, turnover was eliminated for that role, and the company saved over
$120,000 in combined labor and workers’ compensation costs. The cobot
achieved full payback in under ten months.
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WHY COBOT PARTNERS

Cobot Partners is a specialized automation integrator focused exclusively on collaborative robotics
for the manufacturing sector. We understand that adopting new technology can feel daunting,
particularly for manufacturers who have never automated before. That is why our approach is built
around partnership, not just product.

Needs Assessment & ROI Analysis: We begin every engagement with a thorough evaluation
of your operations, identifying the highest-impact automation opportunities and building a
detailed ROI projection tailored to your specific costs, volumes, and workflows.

Turnkey Deployment: From cobot selection and cell design to installation, programming, and
operator training, Cobot Partners manages the entire process so you can focus on running
your business.

Ongoing Support & Optimization: Our relationship does not end at deployment. We provide
ongoing technical support, performance monitoring, and process optimization to ensure you
realize maximum value from your investment.

Scalable Growth Path: We help you start with a single high-impact application, prove the
results, and build a roadmap for expanding automation across your facility at a pace that fits
your budget and operational readiness.

THE TIME TO ACT IS NOW

The labor challenges facing American manufacturing are not going away. Demographics are moving
in the wrong direction, wage pressures will continue to build, and the competition for qualified
workers will only intensify. Manufacturers who wait for the labor market to correct itself risk falling
further behind competitors who are investing in automation today.

Collaborative robots offer a proven, accessible, and cost-effective path forward. With rapid ROI,
minimal disruption, and the flexibility to scale at your own pace, cobots represent the single most
impactful investment a manufacturer can make to protect operations, improve quality, and build a
resilient workforce for the decade ahead.
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REFERENCE APPENDIX

Workforce Shortages & Labor Outlook
Deloitte & The Manufacturing Institute
e Creating Pathways for Tomorrow’s Workforce Today: Beyond Reskilling (2021; reaffirmed in

subsequent NAM workforce briefs).

Source for the projection that up to 2.1 million U.S. manufacturing jobs could go unfilled by 2030,
with an estimated $1 trillion GDP impact if unaddressed.

https://nam.org/2-1-million-manufacturing-jobs-could-go-unfilled-by-2030/
U.S. Census Bureau

e Manufacturing Faces Potential Labor Shortage Due to Skills Gap (September 29, 2023).
Provides corroboration of long termm manufacturing labor shortages and skills gap projections.

https://www.census.gov/library/stories/2023/09/manufacturing-faces-labor-shortage.html

Manufacturing Economic Contribution
Bureau of Economic Analysis (BEA)

* GDP by Industry: Manufacturing (Updated Q3 2025/ Q12026 releases).
Source for manufacturing value added GDP of approximately $2.9-$3.0 trillion annually.

https://www.bea.gov/data/gdp/gdp-industry
National Association of Manufacturers (NAM)

* Facts About Manufacturing (updated February 2025).
Provides sector GDP contribution, employment figures, and economic multiplier data.

https://nam.org/mfgdata/facts-about-manufacturing-expanded/
Federal Reserve Bank of St. Louis (FRED)

* Value Added by Industry: Manufacturing (VAMA)
Provides historical and current BEA manufacturing GDP time series.
https://fred.stlouisfed.org/series/VAMA

Wages, Compensation & Cost Pressure
U.S. Bureau of Labor Statistics (BLS)

* Average Hourly Earnings of All Employees, Manufacturing (CES3000000003).

Source for average manufacturing hourly earnings reaching approximately $36.07 by
December 2025.

https://www.bls.gov/ces/
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Federal Reserve Bank of St. Louis (FRED)

* Manufacturing Average Hourly Earnings
Corroborates wage growth trends and post pandemic elevation in manufacturing earnings.

https://fred.stlouisfed.org/series/CES3000000003
IndustryWeek

* |ndustryWeek 2025 Salary Survey (November 2025).

Used for context on above trend wage growth, role specific scarcity, and compensation pressure
across manufacturing roles.

https://www.industryweek.com/talent/article/55332064/

Aging Workforce & Demographics
U.S. Census Bureau

* U.S. Workforce Is Aging, Especially in Some Firms (December 2, 2025).

Primary source for aging workforce data, including elevated concentration of workers aged 55+ in
production sectors.

https://www.census.gov/library/stories/2025/12/older-workers.html
U.S. Bureau of Labor Statistics (BLS)

* Golden Years: Older Americans at Work and Play (Beyond the Numbers, May 2025).
Provides labor force participation trends for older workers and post pandemic participation shifts.

https://www.bls.gov/opub/btn/
Centers for Disease Control and Prevention (CDC/NIOSH)

e Aging Workers Data and Statistics (February 2026).
Used for population aging trends and implications for industrial workforces.

https://www.cdc.gov/niosh/aging/

Turnover, Retention & Workforce Stability
Society for Human Resource Management (SHRM)

* Human Capital Benchmarking Reports (various editions).

Source for replacement cost estimates of $10,000-$40,000 per employee, depending on skill level.
National Association of Manufacturers (NAM)

* Manufacturers’ Outlook Survey (Quarterly).

Used for manufacturer reported turnover, vacancy rates, and hiring difficulty.
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Collaborative Robotics (Cobots): ROl & Performance
MANTEC (Manufacturing Extension Partnership)

e Collaborative Robot ROI: Achieve Payback in 12-18 Months (2025).

Source for typical cobot payback periods, annual labor savings, throughput improvements, and
quality gains.

https://mantec.org/robotics-on-the-line-simple-roi-calculator-adoption-roadmap/
EVS Robotics

* Cobot ROI Calculator & Deployment Benchmarks (March 2026).
Used for ROl modeling, cost structure, and rapid deployment economics in SME manufacturing.

https://www.evsint.com/cobot-roi-calculator-sme-manufacturing/
AMD Machines

e Cobot Payback Period: 12-24 Month Benchmark Data (March 2026).

Supports claims that most collaborative robotics applications achieve ROl within 6-18 months,
depending on utilization.

https://amdmachines.com/blog/cobot-payback-period/
Industrial Tool, Inc. (ITI)

e Cobots and ROl Stories (Case studies).

Source for real world productivity uplifts (20-200%), labor redeployment, and defect reduction
outcomes.

https://industrial-tool.com/cobots-roi-stories

Notes on Interpretation
e HAIl figures reflect industry averages or benchmark ranges; actual results vary by application,
utilization, and facility economics.

e Productivity, quality, and ROl improvements cited are application dependent and drawn from
documented integrator case studies and manufacturing extension data.

* Wage, GDP, and workforce statistics reflect the most recent finalized federal data available as of
Q1-Q2 2026.
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