
The r ise of industr ia l  automation has led global  industr ies into an age of unprecedented
transparency,  f lexibi l i ty ,  scalabi l i ty ,  and eff ic iency.  According to Fortune Business Ins ights,  the
global  industr ia l  automation market is  projected to grow to $395.09 bi l l ion by 2029,  offer ing
immediate benefits  and results  to organizat ions across a l l  sectors.

As a result ,  invest ing in  this  cutt ing-edge technology has become increasingly v ita l  for  companies
to remain competit ive.  In  fact ,  ear ly  adopters are carving out a competit ive advantage and sett ing
new industry process standards.  Deloitte found that 86% of manufactur ing leaders bel ieve that
invest ing in  this  technology wi l l  be the main dr iver  of  competit iveness in  the next f ive years.  As a
result ,  around 12% of US manufacturers have already integrated autonomous vehicles into their
workf lows.  

Many of these ear ly  adopters attr ibuted cost savings as their  number one reason for  adopting
industr ia l  automation.  I ronical ly ,  those who haven’t  embraced AVs cite cost as the main barr ier  to
adoption.  This  behavior  suggests a trend where a new technology is  bel ieved to be too expensive.
However,  in  real ity ,  fa i l ing to adopt industr ia l  automation at  this  crucia l  juncture can ult imately
result  in  even higher costs for  your organizat ion.

As a result ,  we have found that invest ing in  an autonomous DriveMod Tugger costs one-fourth as
much as delaying your investment in  automation.  In  this  art ic le ,  we dive into the hidden costs of  not
adopting AVs,  today.
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THE HIGH COST OF DELAYING
INDUSTRIAL AUTOMATION

Did you know that investing in an autonomous DriveMod Tugger costs
one-fourth as much as delaying your investment in automation?

A N  I N T R O D U C T I O N  T O  I N D U S T R I A L  A U T O M A T I O N  
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https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.fortunebusinessinsights.com/industry-reports/industrial-automation-market-101589
https://www.forbes.com/councils/forbestechcouncil/2024/10/30/heres-what-manufacturing-leaders-need-to-know-about-tech-and-their-workforce/
https://www.ricoh-usa.com/en/insights/whitepapers/trends-supporting-scaling-modern-automation-service-lifecycle-management
https://resources.cyngn.com/autonomous-industrial-vehicles-industry-report


The cost of  doing nothing is  s ignif icant .  By delaying investment in  this  technology,  your
organizat ion wi l l  face addit ional  h igh,  h idden costs related to labor,  productiv ity ,  and safety.

Our analysis  shows that  an autonomous DriveMod Tugger operates at just one-fourth the cost
of relying on human labor .  In  this  scenario,  a  manufacturer transports pal lets across their  faci l i ty
and manual ly  unloads them. A DriveMod Tugger automates the transport  of  several  pal lets per tr ip ,
streamlining mater ia l  f low,  reducing manual  handl ing,  and ensur ing the constant movement of
pal lets .

By implementing automation,  the faci l i ty  can increase eff ic iency and safety,  free up employees for
more valuable tasks — ult imately saving over $850k in costs over the next f ive years.  Our basic math
shows that this  investment is  one-fourth the cost ,  offsett ing both higher labor expenses and hidden
costs.
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$850k cost of labor DriveMod Tugger

Employment  Costs
Labor Shortage
Wage Inflation
Labor Turnover
Employee Training
Safety Incidents
Downtime
Lost Productivity 
Damaged Goods

THE COST COMPARED TO DELAYING YOUR 
INVESTMENT IN INDUSTRIAL AUTOMATION. 
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T H E  H I D D E N  C O S T S  O F  N O T  A U T O M A T I N G  T O D A Y  
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1 .  L A B O R

Labor is  one of the biggest chal lenges currently  faced by the industry,  as i t  is  not only cost ly  but
diff icult  to f ind and retain.  By 2030,  the manufactur ing ski l ls  gap could result  in  2 . 1  mi l l ion unfi l led
jobs,  potentia l ly  cost ing the industry $1  tr i l l ion in  2030 alone.  This  shortage is  not a looming issue
but a current cr is is .  

A .  L a b o r  S h o r t a g e s  a n d  W a g e  I n f l a t i o n

Specif ical ly ,  labor shortages rank in  the top 4 greatest chal lenges facing manufactur ing,
transportat ion,  and supply chain leaders,  with over 50% cit ing employee retention as their  s ingle
biggest chal lenge.  When we consider that i t  takes 30-60 days to f i l l  an open posit ion,  the enormous
impact of  employee hir ing and retention on productiv ity becomes clear .  

Labor shortages rank in  the  top 4
greatest chal lenges  fac ing
manufactur ing,  transportat ion,  and supply
chain leaders . . .

Around 20.6% of manufacturing plants  in
the U.S.  that  d idn’t  reach fu l l  capacity  pointed
to labor  shortages as  a  major  chal lenge in
product ion.

. . .and over 50%  c i te  employee
retent ion as  their  s ingle b iggest
chal lenge.

50% +
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Yet despite common misconceptions,  workers’  salar ies are not the only cost to weigh automation
decis ions against .  In  real ity ,  there are numerous employment costs associated with hir ing,  retaining,
and losing employees that are s ignif icant .  These employment costs can include s ick days,  tra in ing
costs,  benefits  coverage,  recruitment expenses,  employer contr ibut ions to healthcare,  etc.
Therefore,  the more mundane human tasks that can be taken on by AMRs,  the fewer employment
costs an organizat ion has to incur .

$1 Tri l l ion +
THE IMPACT OF MANUFACTURING JOBS THAT
REMAIN UNFILLED COULD COST THE U.S.  ECONOMY: 
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https://www.cyngn.com/blog/overcoming-labor-shortages-with-agvs-and-amrs
https://www.cyngn.com/blog/overcoming-labor-shortages-with-agvs-and-amrs
https://www.ricoh-usa.com/en/insights/whitepapers/trends-supporting-scaling-modern-automation-service-lifecycle-management
https://www.scmr.com/article/labor-shortages-remain-an-ongoing-concern-in-many-parts-of-u.s-manufacturing#Manufacturing
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The chal lenge of labor avai labi l i ty  extends wel l  beyond the pandemic.  77% of manufacturers say
they have ongoing diff icult ies in  attract ing and retaining workers from 2021 and beyond.
Furthermore,  around 20.6% of manufactur ing plants in  the U.S.  that didn’t  reach ful l  capacity
pointed to labor shortages as a major  chal lenge in production.

Meanwhi le ,  wages for  manufactur ing workers are steadi ly  r is ing due to the labor shortage,  with
around a 6% salary increase for  exist ing employees and a 6.8% increase for  new hires.  Moreover,
labor costs in  the manufactur ing sector a lone saw around a 5.3% increase in  the third quarter  of
2024.  As a result ,  labor costs const itute,  on average,  65% of most warehouse faci l i t ies ’  operat ing
budgets.  By delaying your investment in  automation,  your organizat ion is  only ra is ing your operat ion
costs.   

6%

6.8%

Salary increase  for  ex ist ing employees.  

Salary  increase  for  new hires .

Labor costs const itute ~ 65%  of  most  warehouse faci l i t ies ’
operating budgets.

T H E  S O L U T I O N

Fortunately ,  autonomous vehicles can address the labor shortage issue head-on by taking on
repetit ive tasks and transport  routes,  freeing up an est imated 30%-50% of a ski l led worker ’s  t ime.
Companies can increase their  production with fewer workers and at  the same t ime assign their
employees to more valuable and meaningful  decis ion-making work.  

In  turn,  organizat ions can further ease the impact of  wage inf lat ion on their  business,  improving
production levels  without increasing wages.  Unl ike human labor,  autonomous vehicles do not
increase their  pr ice quarter  over quarter .  For instance,  at  Cyngn,  deploying a s ingle autonomous
vehicle at  a  warehouse faci l i ty  led to a 64% reduction in  human labor costs compared to a human-
operated forkl ift .
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https://nam.org/2-1-million-manufacturing-jobs-could-go-unfilled-by-2030-13743/
https://www.scmr.com/article/labor-shortages-remain-an-ongoing-concern-in-many-parts-of-u.s-manufacturing#Manufacturing
https://time.com/6144877/industry-pay-increases-2021/
https://www.statista.com/statistics/217158/quarterly-percent-change-in-the-us-manufacturing-sector-unit-labor-costs/#:~:text=Manufacturing%20sector%20unit%20labor%20costs%20in%20the%20United%20States%20increased,seasonally%20adjusted%20at%20annual%20rates.
https://www.inboundlogistics.com/articles/warehouse-labor-performance-and-the-winner-iseveryone/
https://www.inboundlogistics.com/articles/warehouse-labor-performance-and-the-winner-iseveryone/
https://www.mhi.org/publications/report
https://resources.cyngn.com/glf-case-study


Salary increase  for  new hires .

Assumptions :
Costs  ~$7,000 to replace a  warehouse worker
A warehouse has 100 workers
Turnover  Rate =  43%

Conclusion:
Lose ~ 43 workers/year

T urnover =  $301,000+ per year

CYNGN.COM

The expenses associated with employee training can be part icular ly  s ignif icant .  Specif ical ly ,  tra in ing
a new warehouse worker costs an organizat ion more than $1 ,000,  or  around 4% of an employee's
total  salary.  

As a result ,  i t ’s  est imated that i t  costs a company around $7,000 to replace a s ingle warehouse
worker .  To put i t  into perspective,  i f  you own a warehouse with 100 workers,  and the average
turnover rate in  the manufactur ing sector is  currently  43%,  you could potentia l ly  lose 43 employees
each year .  Overal l ,  turnover could cost you at  a  minimum, $301,000 every year .
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B .  L a b o r  T u r n o v e r  a n d  T r a i n i n g

High labor turnover can also have a s ignif icant impact on a company’s  f inancial  health,  reaching as
high as 49% in recent years .  The costs l inked to turnover can be staggering,  as replacing a worker
can be extremely expensive and t ime-consuming.  

The cost of  turnover can be calculated based on a range of expenses related to f inding,  h ir ing,  and
training new employees.  However,  the f inancial  impact of  turnover goes beyond these direct costs
and also includes indirect costs ,  such as reduced morale,  decreased productiv ity ,  and increased
errors ,  which accumulate to hurt  a  company's  bottom l ine.

IN 2022,  THE AVERAGE TURNOVER RATE IN THE
MANUFACTURING INDUSTRY AVERAGED AROUND 43%
AND COST ABOUT $7,000 TO REPLACE A WORKER.43%

https://www.kanelogistics.com/blog/warehouse-labor-the-real-cost-of-a-warehouse-associate#:~:text=Training%20will%20run%20you%20about,company%20and%20customer%2Dspecific%20SOPs.
https://adia.works/blog/warehouse-turnover-rate/#:~:text=On%20average%2C%20it%20costs%20around,30K%2C%20depending%20on%20the%20location.
https://www.kanelogistics.com/blog/warehouse-labor-the-real-cost-of-warehouse-worker-turnover
https://www.kanelogistics.com/blog/warehouse-labor-the-real-cost-of-warehouse-worker-turnover
https://www.kanelogistics.com/blog/warehouse-labor-the-real-cost-of-warehouse-worker-turnover
https://www.supplychaindive.com/news/pay-is-only-one-piece-of-the-warehouse-worker-retention-puzzle/625646/
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2 .  L O S T  P R O D U C T I V I T Y  A N D  D O W N T I M E

The numerous hidden costs related to labor ult imately contr ibute to lost  productiv ity .  According to
the U.S.  Bureau of Labor Stat ist ics ,  labor productiv ity in  the warehousing and storage industry has
decreased every year s ince 2015,  as increases in  hours worked outpace increases in  output.

As discussed,  this  decl ine in  productiv ity can be attr ibuted,  in  part ,  to dul l  and repetit ive tasks,  such
as dr iv ing goods around huge faci l i t ies .  Specif ical ly ,  boredom associated with these types of tasks
can be l inked to errors ,  safety issues,  lower morale,  and employee turnover.  A study by Vanson
Bourne found that 23% of unplanned downtime is  caused by human error  a lone.    

Boredom associated with repet it ive,  mundane tasks can be l inked to errors ,
safety issues,  lower morale ,  and employee turnover .

As a  result ,  23%  of  unplanned downtime  i s
caused by human error  a lone.

23% +

Unplanned downtime can be part icular ly  cost ly  and disruptive to the productiv ity of  a  faci l i ty .
Research shows that 98% of organizat ions say just  a  s ingle hour of  downtime costs over $100,000.
For 33% of companies,  that hourly  cost exceeds $1  mi l l ion.  Altogether,  unplanned downtime can
cost manufacturers as much as a whopping $50 bi l l ion a year .  

6.
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T H E  S O L U T I O N

Industr ia l  automation can help a l leviate high labor turnover and in turn,  tra in ing costs for
organizat ions.  More obviously ,  unl ike human workers,  these vehicles do not require extensive and
costly  tra in ing.  

Addit ional ly ,  by replacing tedious tasks with AVs,  we not only reduce the number of employees that
require tra in ing resources,  but we also al leviate boredom in the workf lows of current staff .  This  can
reduce the l ikel ihood of employee churn.  In  fact ,  a  study at  Wharton discovered that by improving
the qual ity  of  work for  exist ing employees,  AVs can s ignif icantly  increase worker retention.
Furthermore,  AI-powered predict ive analyt ics can help identify employees at  r isk of  leaving with up
to a 30% accuracy.  

https://www.bls.gov/productivity/highlights/selected-services-industries-labor-productivity.htm
https://www.engineering.com/story/human-error-is-worse-in-manufacturing-compared-to-other-sectors#:~:text=In%20fact%2C%20according%20to%20a,9%20percent%20in%20other%20sectors.
https://www.engineering.com/story/human-error-is-worse-in-manufacturing-compared-to-other-sectors#:~:text=In%20fact%2C%20according%20to%20a,9%20percent%20in%20other%20sectors.
https://www.forbes.com/councils/forbesbusinesscouncil/2024/12/04/manufacturings-silent-killer-downtime-and-how-ai-can-help-fight-back/
https://www.forbes.com/sites/forbestechcouncil/2021/02/26/manufacturing-without-unplanned-downtime-could-become-a-reality-sooner-than-you-think/?sh=68475c4370d1
https://resources.cyngn.com/autonomous-industrial-vehicles-industry-report
https://resources.cyngn.com/autonomous-stockchaser-workflows
https://www.forbes.com/sites/adigaskell/2021/09/02/does-automation-result-in-more-jobs-being-created/?sh=37200f5363d0
https://hortoninternational.com/how-ai-is-transforming-employee-retention-strategies/


Autonomous vehicles can help companies achieve s ignif icant productiv ity gains by taking on tedious
and repetit ive tasks,  improving throughput and operat ional  eff ic iency.

AVs can specif ical ly  reduce the l ikel ihood and durat ion of downtime by working continuously ,
responding quickly to unplanned events,  and mit igat ing the r isk of  human error .  According to
McKinsey,  invest ing in  cutt ing-edge tech l ike robotics can reduce machine downtime by 30% to 50%
and improve labor productiv ity by 15% to 30%.  

Plus,  th is  technology can also col lect  and analyze data to predict  and prevent potentia l  equipment
fai lures,  avoiding downtime altogether.  Deloitte and McKinsey found that using performance
management analyt ics dr iven by automation resulted in  a  20-70% increase in  productiv ity .  In
addit ion to reducing downtime,  AVs can minimize product damage by ensur ing consistent and
precise mater ia l  handl ing,  lowering the costs associated with damaged goods and rework.

33%

64%

CYNGN.COM

T H E  S O L U T I O N
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According to studies,  this  downtime,  whether planned or not,  can further waste up to 1-10% of
avai lable production t ime.  This  can lead to lost  revenues or  sales opportunit ies ,  t ighter profit
margins,  lost  product or  mater ia ls ,  overt ime labor,  etc.

Increase  in  efficiency  vs .
us ing an e lectr ic  pal let  jack.

Decrease  in  labor  costs
vs.  us ing a  fork l i ft .

Download the case study here.  

According to Cyngn’s  research,  the deployment of an AV at  Global  Logist ics and Fulf i l lment’s
warehouse led to a 33% increase in  eff ic iency when using Cyngn’s  autonomous vehicle compared to
using an electr ic  pal let  jack.  Addit ional ly ,  the organizat ion saw a 64% reduction in  labor costs .

https://resources.cyngn.com/glf-case-study
https://www.forbes.com/sites/ethankarp/2024/12/13/how-smaller-manufacturers-can-avoid-making-expensive-technology-mistakes/
https://www.mckinsey.com/capabilities/operations/our-insights/industry-40-reimagining-manufacturing-operations-after-covid-19
https://www.forbes.com/sites/forbestechcouncil/2022/02/22/unplanned-downtime-costs-more-than-you-think/?sh=559d02b136f7
https://resources.cyngn.com/glf-case-study
https://resources.cyngn.com/glf-case-study
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$171  Bi l l ion 

There were approximately  5  workplace  in juries
for  every 100 ful l-t ime workers  in  2020.

= THE TOTAL COST OF PREVENTABLE WORKPLACE
INJURIES IN THE U.S.  IN 2019.

. . .  And  an industrial  accident costs  ~$42,000 ,
not  inc luding associated product ion losses.

Addit ional ly ,  a  h igh port ion of safety v iolat ions doesn’t  result  in  in jury,  such as a vehicle’s  mirror
gett ing hit  whi le turning a t ight corner.  Whi le these are minor occurrences,  they st i l l  require incident
reports and s low the day’s  production,  once again representing a hidden cost .  

In  stark contrast ,  AMRs can save organizat ions up to $1 .69 bi l l ion annual ly  in  in jury costs .
Furthermore,  a  study by the Society of Automotive Engineers (SAE) found that the use of AVs in
mater ia l  handl ing reduced accidents by up to 90%.

T H E  S O L U T I O N

8.
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2 .  S A F E T Y  I N C I D E N T S

Lastly ,  safety incidents represent another major  h idden cost for  organizat ions.Federal  stat ist ics
show that 7,500 forkl ift-related accidents happen each year ,  including t ip-overs,  col l is ions,  and
other mishaps,  whi le near ly  100 are k i l led.

However,  this  is  just  a  part  of  the bigger picture:  Osha puts this  number c loser to 62,000 accidents.
On average,  an industr ia l  accident costs $42,000 per accident,  without even accounting for
associated production losses.  This  can add up quickly— for  example,  in  2019,  the total  cost  of
preventable workplace in jur ies in  the US was $171  bi l l ion.  

https://www.cyngn.com/blog/managing-autonomous-mobile-robot-amr-deployment
https://www.cyngn.com/blog/teleoperations-and-remotely-operated-robotics
https://www.cyngn.com/blog/teleoperations-and-remotely-operated-robotics
https://www.cbiz.com/insights/articles/article-details/direct-and-indirect-workers-compensation-costs-explained
https://www.osha.gov/businesscase#:~:text=The%20National%20Safety%20Council%20estimated,individuals%20%24171%20billion%20in%202019.


T H E  B E N E F I T S  O F  I N V E S T I N G  I N  I N D U S T R I A L
A U T O M A T I O N  
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Y o u  c a n  r e a d  t h e  f u l l  c a s e  s t u d y  h e r e .

As you can see,  by invest ing in  industr ia l  automation now,  your organizat ion can immediately real ize
the advantages related to labor,  enhanced productiv ity ,  and increased safety.  This ,  in  turn,  can
make your business more competit ive,  scalable,  prof itable,  and better  equipped to handle ongoing
labor shortages and ever-changing market shifts .

At Cyngn,  we automate your repetit ive haul ing,
enabl ing you to harness the advantages of
industr ia l  automation and dr ive your business
forward.  Our high-capacity industr ia l  AMRs
never take a vacation,  don't  make human errors ,
and always f in ish the job.  As a result ,  your
business can increase productiv ity ,  address
labor var iabi l i ty ,  gain real-t ime vis ibi l i ty  into
your faci l i ty ,  improve safety,  and scale and
adapt.

Not to mention,  with our streamlined integrat ion
process,  we can have your vehicles up and
running with an AV deployment in  just  a  few
days.  And because we br ing autonomous
capabi l i t ies to vehicles that you are a lready
famil iar  with,  your ent ire team can get tra ined
before lunch.

So this  ra ises the quest ion:  why aren’t  your industr ia l  vehicles dr iv ing themselves?

T O  L E A R N  M O R E  A B O U T  B R I N G I N G  S E L F -
D R I V I N G  V E H I C L E  T E C H N O L O G Y  T O  Y O U R
O R G A N I Z A T I O N ,  P L E A S E  R E A C H  O U T .

C Y N G N . C O M / C O N T A C T - U S
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Industr ia l  AVs can greatly  enhance safety by removing workers from hazardous tasks and dangerous
situat ions.  By pr ior it iz ing safety,  organizat ions can decrease the costs associated with accidents,
which can,  in  turn,  enhance the qual ity  of  l i fe for  workers.

https://get.cyngn.com/autonomous-vehicle-case-study-3pl-warehouse-glf
https://www.cyngn.com/industrial-autonomous-vehicle-solutions
https://www.cyngn.com/solutions/insight
https://www.cyngn.com/vehicles/safety
https://www.cyngn.com/vehicles/deployment
https://www.cyngn.com/vehicles/deployment
https://cyngn.com/contact-us
https://resources.cyngn.com/autonomous-industrial-vehicles-industry-report

