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Manufacturers today face a perfect storm of challenges. 
Supply chains are more complex, customer expectations 
are higher, and plants are under pressure to deliver 
uptime, quality, and safety while meeting stricter 
regulatory compliance goals. At the same time, the 
workforce is in transition: experienced technicians are 
retiring, younger talent is hard to attract, and many plants 
are forced to operate lean with fewer people covering 
more assets.

For maintenance teams, this means constant pressure 
to do more with less—keeping machines reliable and 
costs down, often without the staff or skills to match 
the demand. The result is stress, burnout, and a cycle of 
firefighting that drains productivity and morale.

This white paper explores how predictive maintenance 
(PdM) offers a way forward, helping manufacturers not 
just cope with today’s realities, but build stronger, more 
resilient teams.

The Burden on Lean Teams: 
Doing More with Less
On today’s plant floor, the reality is 
clear: there are fewer technicians 
available to cover more ground. A 
single shift may have only a handful 
of people responsible for monitoring 
dozens (or even hundreds) of critical 
assets. With lean staffing, even 
routine tasks feel stretched, and 
when unexpected failures occur, 
teams are pulled into reactive cycles 
that consume valuable time and 
energy. 

“The net need for new 
employees in manufacturing 
could be around 3.8 million 
between 2024 and 2033. And, 
around half of these open jobs 
(1.9 million) could remain unfilled 
if manufacturers are not able to 
address the skills gap and the 
applicant gap.” - Deloitte
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This reactive mode comes at a cost 
that goes far beyond immediate 
repairs. The constant pressure of 
putting out fires leads to stress 
and burnout, driving some of the 
most skilled workers to leave the 
profession altogether. As retirements 
accelerate, plants lose manpower 
along with decades of hard-earned 

tribal knowledge that can’t be easily replaced. High turnover makes it even harder 
to stabilize staffing, creating a vicious cycle.  

Meanwhile, emergency breakdowns drive hidden financial costs. Overtime 
hours, expedited parts orders, and production losses all add up quickly—often 
overshadowing the maintenance budget itself. 

Lean teams can only sustain this level of strain for so long. Without a shift in 
strategy, the firefighting cycle becomes the norm, leaving little room for planning, 
optimization, or long-term improvement.

Predictive Maintenance: From Firefighting  
to Proactive Strategy 
Predictive maintenance (PdM) is a data-driven approach that helps maintenance 
teams perform the right work, at the right time, for the right reason. Instead of 
relying on guesswork or fixed schedules, PdM uses real-time condition data from 
machines to signal when attention is truly needed.

“In a 2024 survey of more than 
600 manufacturing professionals, 
over 80% said that labor turnover 
had disrupted production, which 
can lead to slower deliveries.”- Deloitte

2.8 million jobs from retirements

3.8 million

An estimated 1.9 million open positions may prove difficult to fill by 2033

1.9 million
manufacturing jobs created from 2024 to 2033

0.23 million 
jobs from ILIA, 

IRA, and CHIPS 
and Science Act

Over 50% of 
open positions 
lie vacant due to 
skills shortage 
in the US 
manufacturing 
industry

0.76 million 
open jobs from 
industry growth

1.9 million jobs likely to be filled

jobs could remain unfilled due to the skills gap

Deloitte analysis of data from US Bureau of Labor Statistics and estimates of private investments from invest.gov
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This makes PdM fundamentally different from traditional approaches. Reactive 
maintenance means waiting for failure to happen, which is costly, disruptive, 
and stressful. Preventive maintenance schedules work by the calendar or meter 
reading but often result in unnecessary tasks and wasted resources. Predictive 
maintenance shifts the model entirely: it’s condition-based, meaning equipment 
is serviced when indicators show an issue is emerging, not before and certainly 
not after it’s too late.

The benefits reach far beyond reducing maintenance costs. PdM eliminates 
the chaos of surprise breakdowns, making it easier to plan and prioritize work. 
Technicians spend less time scrambling and more time solving problems 
that matter. Productivity rises, safety improves, and schedules become more 
predictable, helping lean teams regain control of their days instead of being 
controlled by the next emergency.

Maintenance Approaches Compared

Approach How It Works Downsides Predictive Advantage

Reactive Wait until equipment fails, 
then repair or replace

High downtime costs, safety 
risks, constant firefighting

PdM prevents surprise 
failures 

Preventive
Service equipment on a set 
schedule (time or usage 
based)

Can waste time, parts, and 
labor on assets that don’t 
need service yet

PdM eliminates unnecessary 
maintenance

Predictive
Monitor real-time condition 
data and act only when 
needed

Requires sensors, data, and 
expertise

Maximizes uptime, reduces 
waste, increases control

The optimal approach—especially in the early stages—is often a combination of predictive and preventive 
maintenance. Most organizations start by applying PdM to their most critical assets, where the risk and cost of 
failure are highest, then scale over time as the program proves its value. This blended strategy ensures reliability 
improvements without overextending resources.
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AI + Human Expertise: The 
Winning Combination 
PdM works best when advanced AI is 
paired with human expertise. In this 
partnership, AI acts as the “eyes and 
ears” of the operation—continuously 
monitoring equipment, rapidly 
detecting anomalies, and analyzing 
massive volumes of machine data 
that no lean team could reasonably 
process manually. From subtle 
shifts in vibration patterns to gradual 
temperature increases, AI ensures 
that even small early warning signs 
are captured before they develop into 
costly failures.

But raw data alone isn’t enough. 
Human expertise serves as the 
“brain” that interprets what AI detects. 
Condition monitoring engineers 
(CMEs) and other specialists bring 
context by understanding how a 
plant’s unique operating environment, 
production demands, and asset 
history impact performance. Their role 
is critical for transforming alerts into 
meaningful actions. 

Human-in-the-Loop AI:
How It Works

Step 1: AI Monitors
•	 Always-on sensors track 

vibration and temperature
•	 Algorithms detect subtle 

anomolies in real time

Step 2: Experts Review
•	 Condition monitoring engineers 

(CMEs) add context to the data
•	 They filter the noise, prevent alert 

fatigue, and connect signals to 
real-world operations

Step 3: Teams Act
•	 Maintenance receives clear, 

prioritized recommendations
•	 Actionable insights replace 

endless alerts, guiding effective 
decisions

In Their Own Words

“Deloitte’s 2024 Future 
of the Digital Customer 
Experience survey found that 
55% of surveyed industrial 
product manufacturers are 
already leveraging AI tools in 
their operations, and over 40% 
plan to increase investment in 
AI and machine learning over 
the next three years.”

“The data results are 
interpreted in a way that 
we can understand, which 
helps guide our maintenance 
resources.”- Maintenance Supervisor, F&B Industry

“With the CME, I 
feel like I have a highly 
qualified tech on my team. 
I am not bombarded by 
alerts. I appreciate the 
conversations.”- Operations Manager, Plastics Industry
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Dedicated CMEs help:

•	 Filter out noise and prevent alert fatigue: Not every anomaly requires 
immediate action, and experts ensure that only actionable signals reach the 
team.

•	 Prioritize critical issues: By evaluating potential impact and urgency, 
they guide technicians to focus on the maintenance tasks that deliver the 
greatest value.

•	 Support root cause analysis: Understanding why a problem is occurring 
allows teams to address underlying issues, not just symptoms, preventing 
repeated failures.

•	 Translate data into actionable recommendations: Instead of 
overwhelming teams with raw numbers or endless alerts, experts provide 
clear, prioritized next steps.

This combination of AI and human insight creates a powerful feedback loop: AI 
flags the signals, CMEs interpret them, and maintenance teams receive actionable 
clarity instead of chaos. For example, in a food processing plant, AI might detect an 
unusual vibration trend on a mixer motor overnight. The CME evaluates the trend in 
the context of the plant’s production schedule, historical failures, and environmental 
conditions, then recommends a targeted inspection before the next production 
run. The result? A potential breakdown is avoided, maintenance is efficient, and the 
team can plan work proactively rather than reactively.

Impact on Morale, Retention, and Culture
Stress and unpredictability are among the leading causes of turnover in 
manufacturing. Lean maintenance teams often feel overworked, reactive, and 
disconnected from meaningful problem solving. According to a 2024 survey 
of more than 300 human resources leaders at US manufacturing companies 
conducted by the UKG Workforce Institute, 56% of respondents say that 
employee turnover has a moderate to severe impact on their bottom-line 
finances. When employees are stuck in a cycle of firefighting, morale can drop 
quickly, experienced technicians may leave, and recruiting new talent becomes 
increasingly difficult—especially younger, tech-savvy workers who expect 
structured processes and clear career development opportunities. 
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PdM, combined with dedicated human support, helps break this cycle. By 
reducing reactive work, bringing focus and clarity to maintenance efforts, and 
providing predictable schedules, PdM significantly lowers stress and frees teams 
from constant crisis management. Overtime and weekend callouts drop, giving 
staff the time and mental space to focus on planned, value-added work rather 
than scrambling to fix unexpected breakdowns.

Beyond scheduling and workload, PdM fosters a culture of proactive problem-
solving, continuous learning, and employee empowerment. In effect, PdM 
doesn’t just protect assets—it creates a work environment where technicians are 
engaged, valued, and motivated to contribute to operational success.

Growing Knowledge and Skills on the Job

PdM Impact Outcome

Less stress, more predictable workloads, and clearer priorities Improved morale

Reduced burnout and a more engaging, supportive environment Higher retention

Modern, tech-driven processes attract younger, skilled workers Easier recruiting

“According to Deloitte, replacing a single skilled frontline 
worker can cost anywhere from $10,000 to $40,000. With an 

average monthly quit rate of 1.6%, that adds up fast.”
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Growing Knowledge and Skills on the Job 
PdM does more than prevent failures. It also acts as an on-the-job learning tool for 
maintenance teams. By combining AI insights with guidance from condition monitoring 
engineers (CMEs), a robust PdM program allows less-experienced technicians to gain 
real-time coaching that accelerates skill development.

Teams benefit in several ways:

•	 Real-time coaching: Technicians receive immediate feedback on actions, 
helping them understand why certain maintenance steps are recommended.

•	 Teachable, repeatable processes: Standardized PdM workflows ensure 
best practices are consistently followed, reducing reliance on individual tribal 
knowledge. 

“I love the ability to see the back-and-forth between my CME 
and the team. I can see issues and that the team is solving issues. 
It is changing the culture.” - Certified Reliability Leader, Metals & Processing

63%
achieve results than 
those that have not 
adopted skills-based 
training practices.

 107%

place talent effectively

 98%

have reputation as a 
great place to grow 
and develop

 98%

retain high performers

 79%

have a positive 
workforce experience

 57%

anticipate change and 
respond effectively and 
efficiently

 52%

innovate

 49%
improve processes to 
maximize efficiency

 47%
provide an inclusive 
environment

Surveyed skills-based organizations see results
Organizations that embed a skills-based approach are more likely to...

Deloitte analysis of Deloitte skills-based organization survey, May-June 2022
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•	 Upskilling faster: New or less-experienced workers gain confidence and 
competence more quickly, bridging the skills gap across the team.

•	 Bridging generations: PdM makes maintenance work more attractive to tech-
savvy employees, encouraging collaboration between seasoned experts and 
newer team members.

 77%Competitive employee benefit program

 47%Flexible work arrangements (flexible 
shifts, shift swapping, split shifts, etc.)

 38%Accessible training and 
upskilling opportunities

 36%Personalized career growth 
opportunities within the company

 30%Promoting employee health 
and safety in the workplace

 21%Remote work opportunities

 17%Inclusive work environments

 9%Opportunity to work with emerging 
digital tools and technologies

 7%Tailored mentorship and 
career guidance

 6%Assistance with transportation

 3%Availability of day care 
or child care facilities

 2%Affordable housing options

Most impactful strategies to attract and 
retain employees, according to survey respondents

Analysis of 2024 Deloitte and the 
Manufacturing Institute Talent Study

Accessible training and upskilling opportunities are among the top strategies to attract and retain employees. 
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Why It Matters

Benefit How PdM Supports Learning

Consistent skills
Standardized processes ensure everyone follows the same high-quality 
procedures

Reduced knowledge gaps Critical expertise is captured and shared, not lost with retirements

Faster onboarding
New team members get structured, guided learning in real operating 
environments

Empowered workforce Employees feel confident making decisions and solving problems independently

By integrating AI with human expertise, predictive maintenance transforms 
the plant floor into a learning environment. Teams do more than just maintain 
equipment. They continuously build their own knowledge and capabilities, 
creating a workforce that is capable, confident, and ready for the future.

Enabling Smarter, Data-Driven Operations
By consolidating condition data from multiple sources, PdM gives maintenance 
leaders a holistic view of asset health, allowing them to make informed decisions and 
prioritize work based on actual needs.

Lean teams see tangible benefits in daily operations:

•	 Holistic visibility: PdM dashboards display the status of all critical equipment—
motors, pumps, gearboxes, and more—in one view. When a vibration trend on 
a key asset begins to spike, the team can act before it escalates into unplanned 
downtime.

•	 Optimal scheduling: Instead of replacing parts on a rigid calendar, 
maintenance teams use predictive insights to replace them only when wear 
indicators reach a set threshold. This prevents unnecessary work and keeps 
technicians focused on the most critical tasks.

•	 Seamless integration: PdM data can flow directly into a CMMS, automatically 
creating work orders and assigning tasks. This eliminates hours of manual 
reporting and guesswork, allowing teams to act on prioritized recommendations.

•	 Automation of routine tasks: AI-driven monitoring tracks factors like vibration, 
oil contamination, and temperature trends around the clock. Alerts are 
prioritized based on severity, reducing noise and freeing teams to concentrate 
on problem solving.

With predictive maintenance, lean teams can plan, prioritize, and execute work with 
confidence, collaborate effectively across shifts, and extend asset lifespan. The result 
is a smoother, more predictable workflow that improves productivity, safety, and 
reliability.
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Getting Started: Building a Future-Ready Team
Implementing PdM is as much about people as it is about technology. Success 
depends on building a team that understands the value of PdM and feels confident 
using the tools. With that said, the transition doesn’t happen overnight. It requires 
small, strategic steps and consistent communication to ensure adoption across all 
levels.

•	 Start small. Pilot predictive maintenance on critical assets first, such as high-
value or high-risk machines. This allows the team to see quick results and build 
confidence.

•	 Engage the team early. Involve technicians and supervisors from the start. 
Early adoption increases buy-in and helps staff understand how PdM reduces 
firefighting and clarifies priorities.

•	 Secure management buy-in with ROI data. Track downtime reduction, 
overtime savings, and avoided repair costs during the pilot. Presenting tangible 
results helps leadership support expansion.

•	 Plan for integration with your CMMS. Connect PdM insights directly to 
your maintenance management system to ensure actionable work orders and 
seamless workflows.

How AssetWatch Supports Your PdM Journey
Fast deployment, immediate impact
Unlike traditional systems that take months to implement and often require major 
infrastructure upgrades, AssetWatch is designed for speed and simplicity. The 
wireless sensors can be installed on critical assets in hours, not weeks, with minimal 
disruption to production. This means your team starts seeing actionable insights in a 
matter of days, so you can capture early asset saves and prove ROI quickly.

Expert guidance every step of the way
Technology alone does not deliver results; people do. That is why AssetWatch pairs 
you with a dedicated condition monitoring engineer (CME) and implementation team 
who become an extension of your team. From onboarding and asset selection to 
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ongoing analysis and coaching, your CME provides real-world expertise to help you 
prioritize actions, prevent failures, and build confidence in predictive maintenance 
practices. 

Cost-effective, scalable model
Building a predictive maintenance program does not have to break the budget. 
AssetWatch uses a low-cost subscription model with zero CapEx, eliminating the need 
for expensive upfront investment. This makes it easy for manufacturers to start small, 
monitoring only their most critical assets, and scale as they see results. If you’re ready 
to scale rapidly across an entire division or enterprise, AssetWatch makes it possible 
with a fast deployment model that gets you up and running quickly. With flexible 
pricing and no costly surprises, you can deliver big reliability improvements without 
straining resources.

Empowerment, Efficiency, and 
the Path Forward
PdM transforms the way lean maintenance teams operate, taking them from 
chaos to clarity, from stress to stability, and from data overload to actionable 
insight. By combining AI-powered monitoring with human expertise, lean 
teams can focus on high-priority work, reduce downtime, and build confidence 
in their decisions.

Looking ahead, manufacturers have the opportunity to create a thriving, 
future-ready workforce while driving sustainable, profitable operations. 
Employees are empowered, retention improves, and organizations can 
operate efficiently without overburdening their teams.

See how AssetWatch can help you build a more productive, empowered 
maintenance team.

Get started today.

“ We have had a lot of other vendors try and supply a good 
monitoring system for different assets, but none came with the 
convenience of real-time, live feedback and a team of trained 
professionals to assist with troubleshooting, field service 
support, etc.” - Maintenance Planner, Mining & Aggregates Industry
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