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THE ROAD FROM PREVENTIVE TO PREDICTIVE MAINTENANCE 

At a Crossroads

Government fleets face challenges today that were 
unheard of a few years ago. Electric vehicles (EVs) 
are taking up a growing percentage of fleets, along 
with calls to reduce greenhouse gas emissions. 
Meanwhile, data pours in from telematics providers 
and onboard sensors at a high frequency making the 
volume and accuracy of the data significant but often 
overwhelming. Fleet maintenance professionals are 
aging out without a new wave of skilled technicians 
to replace them. Part shortages are rampant due to 
supply chain issues, endangering warranties, and 
with no signs of abating anytime soon. 

Some challenges persist year after year. The budget is always 
a battle and a public one for government fleets. What also 
hasn’t changed is the tried-and-true method of carrying out 
preventive maintenance on fleet vehicles. There is a steady need 
to retain current assets in good working conditions to carry 
out government services in a financially responsible manner. 
Despite the trend toward EVs, transforming the government fleet 
from old to new will take time, especially replacing higher-class 
vehicles. 

Caught between these challenges, government fleets today 
are at a crossroads with maintenance. One way to deal with 
them is through preventive maintenance. It means maintaining 
the status quo and hoping that the budget improves at some 
point. The other way is a blended preventative and predictive 
maintenance strategy. It leverages artificial intelligence (AI) and 
machine learning (ML) to advance reliability, preserve budget, 
and make progress on sustainability. 

The fact that you’re reading this guide is a sign that you are 
open to doing things differently with your government fleet. In 
the pages that follow, you’ll go on the road from preventive to 
predictive maintenance. The length of the journey depends on 
your fleet's current maintenance practices. The current state of 
maintenance is covered in the first two sections. The future state 
of maintenance is covered in the last three sections. After the 
last section, your government fleet will know the steps it needs 
to take to improve asset reliability, lower maintenance costs, and 
reduce greenhouse gas emissions. 

It’s time to hit the road from preventive to 
predictive maintenance. 

→
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Fleet Maintenance 
Today

Government fleets have long relied on a blend of 
scheduled and unplanned maintenance. Scheduled 
maintenance based on time or mileage or OEM 
recommendation seems logical for maintaining fleet 
health. It’s the unplanned happening that jumbles 
routine shop operations. Scheduled service gets 
bumped to solve a crisis like a vehicle and its driver 
stranded out on their route. As a result, maintenance 
technicians often play catch-up and, unfortunately, 
there are fewer qualified technicians to do the work. 

It’s estimated that by 2030, half of the heavy-duty truck 
technicians working today will retire. With each send-off, your 
fleet loses some of its institutional and technical knowledge. This 
attrition would be okay if a new crop of technicians was waiting 
in the wings. No bumper crop exists. According to the American 
Trucking Association, U.S. technical schools turn out around 
3,500 diesel technicians each year. With 200,000 needed by 
2030, schools will only account for 14% of the number required. 

While the shortage of good technicians isn’t easily solved, 
perhaps fault codes could be more helpful. Fleet access to 
fault code data could boost vehicle reliability. It would act as an 
early warning system. The trouble is, fault code data can fail in 
giving technicians a firm direction about the underlying issue. 
Negotiating access to multiple data sources could complicate 
performing service against warranty guidelines or stall plans to 
coordinate lean processes across the fleet. 

Fault-code data from sensors is often noisy and pushes alerts 
that do not reliably correspond with actual vehicle conditions. 
This is especially true with snowplow trucks in the dead of 
winter or sanitation trucks operating in the summer heat. 
Back in the shop, work order data entered in the computerized 
maintenance management system (CMMS) often contains 
errors, compounding this imprecise view of vehicle health and 

misleading readouts on historical vehicle health, which are used 
as the basis for current and future maintenance.

Many government fleet managers worry incessantly about 
downtime and assets being offline. Another issue, and one 
that can be just as pressing, is vehicle underperformancevehicle underperformance. It’s 
a hidden threat and a leading indicator of future problems. 
Identifying underperformance requires the right viewpoint of 
data and analytical tools to keep assets at peak performance 
with the lowest total cost. 
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Many fleets piece together information about their assets from 
a host of digital fleet management systems, from enterprise 
asset management (EAM) and computerized maintenance 
management software (CMMS) to general transportation 
software. Other government fleets collect and aggregate 
data from telematics, sensors, fluid samples, and fault code 
diagnostics. The result of all this is fragmented systems and 
noisy data. It’s hard to make sense of disparate data and draw 
meaningful conclusions.

If preventive maintenance typifies your government fleet, there 
is a limit to asset performance and technician productivity. 
There are also dark clouds on the horizon, like heavy-duty truck 
technicians either retiring or leaving the industry after a couple 
of years. Data can help but requires advanced analytics to give 
a concrete view into areas ideal for improvement. 

On the road from preventive to predictive, you’ve gone as far 
as you can with preventive maintenance. Next, you’ll enter the 
realm of fleet management.

→

ON AVERAGE, MAINTENANCE 
REPRESENTS ABOUT 15% OF TOTAL 
VEHICLE-BASED OPERATING COSTS

https://www.automotive-fleet.com/10146758/underperformance-the-hidden-threat-to-fleet-maintenance
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Your Fleet 
Operations

Fleet managers of government fleets have a lot 
on their minds besides maintenance. They’re 
concerned, for example, about the age of the fleet 
and when an asset needs replaced. A public fleet 
manager’s philosophy might go like this: buy 
cheap, run duration, sell the asset, plow dollars 
back into the budget. When running a government 
fleet, public funding isn’t guaranteed. Hence, it’s 
important to run lean, which is popular with heavy 
industries.

The lean operating model continually refines organizational 
processes to meet customer needs. A public fleet knows its 
constituents. If trash doesn’t get picked up on time, the mayor or 
city manager hears first, with the fleet manager a fast follow. To 
process map lean, follow these five steps:

                     Align production values with constituent  
                    demands for a final product or service. 

                    Produce only what constituents want, both in 
                   quantity and quality.  

                    Record, outline, and justify the steps in each  
                   production and service process. 

                    Integrate production and service processes  
                   for efficiency.   

                    Continually refine production or service 
                   delivery for process improvements. 

Following these five steps is central to operating lean and 
being a good steward of public funding for essential services. 
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Plus, a government fleet must be ready for the city audit or 
the outspoken citizen. The lean operating model helps ensure 
readiness. 

Planning to operate lean and operating lean are two different 
things. A catastrophic failure with a Class 7 vehicle can be 
catastrophic for the budget and disastrous for those involved. 
Replacing a trash refuse truck can cost upwards of $300,000. A 
driver stranded and missing scheduled stops upsets citizens. 
Until help arrives, it’s also a safety concern for the driver left on 
the side of the road as traffic zooms by. Tow fees on Class 7-8 
vehicles are north of outrageous. 

Opportunities to operate lean present themselves in small and 
big ways. A driver calls in about a cracked windshield. Getting it 
fixed is downtime. It’s the perfect opportunity to run diagnostics 
on the vehicle and see what warranty and service work can be 
performed. Well-maintained vehicles improve fleet reliability. The 
more reliable the trucks are, the impact reverberates. Drivers and 
maintenance professionals are happier. The high-performance 
machines perform. Maintenance service calls drop. Everyone 
in the fleet has more time for delayed projects. Constituents are 
pleased that public works works. 
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Change is hard. The default setting for government fleet 
managers is risk-aversion and for good reason. The fleet serves 
the public, and taxpayers fund it. No wonder warranties are 
always top of mind. A warranty that covers a repair can’t hurt the 
fleet budget. It’s why government fleets operate lean in order to 
serve the public but in the most efficient manner. 

You’ll now put preventive maintenance in the rearview mirror. In 
the next section, you’ll enter the world of predictive maintenance 
and discover the true value of your data.

Data Usage in 
Vehicle Maintenance

The first section presented some challenges with 
fault data code and work order data. OEMs can be 
guarded in what they will share with government 
fleets given data’s importance

Between the technician and the administrative 
assistant, work order data can be entered into the 
CMMS incorrectly. Maintenance data is also more 
encompassing and includes telematics, fluids, 
time-series data, and historical data. There are 
also contextual data points to consider, such as 
weather conditions, driving conditions, and operator 
behavior. 

All the data from fleet vehicles and outside sources is essential 
for predictive maintenance, resulting in reliability, lower 
costs, and sustainability. Therefore, data has an influence and 
importance on predictive maintenance that will be covered in the 
next section. 

Meanwhile, vehicles continue to roll in for service, data streams, 
and fault codes fire. Maintenance teams lack the time and tools 
to sift through data coming in. Being short-staffed or lacking 
experience in the technician rank and file doesn’t help matters 
either. The overload contributes to shops getting stuck in a cycle 
of reactive maintenance, with a slew of consequences for fleet 
management dealing with routine and unanticipated repairs.

Not all data is useful and meaningful. Case in point: fluids. Many 
government fleets analyze engine oil, coolant, and diesel fuel for 
degradation and contamination, indicating asset health. Fleets 
have in-house labs or rely on outside labs for fluid analytics. 
Truth be told, outside labs employ lowly paid, low-skilled data 
interpreters. Turnover is high. It calls into question why a fleet 
would trust the results if the analysis is lacking in any way. 

Many labs employ a green, red, and yellow scoring system to 
simplify understanding of lab results. With reds and greens, 
fleets know what to do. Focus on addressing the reds and 
not worry about the greens. However, too many yellows are 
problematic. Does the yellow lean toward red, or is it more 
green? That’s the rub with fluid analytics – too many yellows are 
inconclusive. A fleet isn’t sure what to do with a yellow. 

Telematics providers provide a wealth of data on vehicle 
operations that contribute to safety and operational efficiencies. 
Improving driver safety directly impacts the wear and tear of 
the vehicle. Where telematics fall short is in providing data on 
specific truck parts that would be helpful to maintenance. 

However, telematics data is a boon for maintenance when 
unified with other reporting data. Telematics viewed this way 
contributes to a more holistic approach to maintenance. For 
example, analyzing telematics data reports on excessive vehicle 
idle time can improve fuel usage and engine performance. 
Regardless of where data comes from, be it the vehicle, sensors, 
fault codes, fluid reports, shop work orders, telematics reports, or 
the day’s weather, the advantage is in analyzing all the collected 
data for insights that lead to predictive maintenance. 

Now that you have a better grasp of the importance of data on 
maintenance, you’re ready for next section, where you’ll learn to 
apply that data to perform predictive maintenance.

THE ROAD FROM PREVENTIVE TO PREDICTIVE MAINTENANCE 
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Turning Data into 
Predictive Analytics

By applying predictive analytics to the collection 
of data outlined in the last section, government 
fleets can produce insights to perform predictive 
maintenance. Knowing what likely could happen 
before it happens puts your fleet in a position to 
address issues before adverse events occur. 

That starts with analyzing data accurately. While a government 
fleet’s CMMS can contain errors and provide misleading 
information, Uptake’s solution has a label correction engine and 
a natural language processing toolset that compensate for data 
inconsistencies. Historical data processed in this way is accurate 
and ready for predictive analytics. 

Adding predictive capabilities to fleet operations focused on 
preventive maintenance opens the door to savings, efficiencies, 
and performance. Here are four areas and examples:

MAINTENANCE COST EFFICIENCIES 
Converting failures into planned events reduces 
avoidable labor expense through event bundling, first-
time fix rate improvement, and diagnostic efficiencies. 
Vehicles in the shop for scheduled service can also 
be checked for any insights on components showing 
a risk of failure. On average, predictive fleets report 
a 9% increase in maintenance efficiency through 
accelerated root cause identification and diagnostics. 
For example, using Uptake, fleet maintenance can 
analyze diagnostic telematics data and act on insights 
versus waiting for the vehicle to come into the shop 
and run diagnostics. Efficiency is in being proactive. 

ELIMINATION OF ROADSIDE BREAKDOWNS
Mobile truck repair carries vehicle components 
with a high risk of failure. Proactively addressing 
failure modes helps eliminate roadside breakdowns. 
Predictive maintenance also helps with supply chain 
concerns and delays with parts delivery. Knowing the 
risk of failure gives maintenance managers a longer 
lead time to order replacement parts. It’s smarter 
inventory management to have the right parts at the 
right time.  

Using predictive maintenance, a top multinational 
food and beverage compressed natural gas (CNG) 
fleet reduced its breakdowns by 20%. The associated 
cost savings are invaluable. The CNG fleet also saved 
on towing, lost labor, slip-seating, service call, lost 
(pushed) revenue, and preserved its brand image by 
improving reliability and adding to on-time deliveries.

CATASTROPHIC FAILURE MITIGATION
Many costly catastrophic failures can be mitigated via 
a minor repair or reseal. It’s like those old Fram oil filter Fram oil filter 
commercialscommercials that told viewers they could pay a little 
now by changing the oil and filter or pay a lot later in 
repair costs for failing to service their car. 

Today with technology and the scale of a government 
fleet, both the stakes and savings are higher. Here’s a 
real-world example involving CNG engines, specifically 
systemic valve recession cylinder heads. A cylinder 
head cracking is catastrophic for the engine, resulting 
in a $50,000 replacement expense per vehicle.  

THE ROAD FROM PREVENTIVE TO PREDICTIVE MAINTENANCE 

FUEL SPEND REDUCTION
By utilizing data-driven insights to correct 
inefficiencies in engine performance, fuel consumption 
is reduced. A slightly better fuel economy per vehicle 
adds up across the fleet of vehicles, typically a 2% typically a 2% 
improvementimprovement. Better fuel efficiency helps government 
fleets meet the laws and regulations on emissions, as 
well as address the environmental concerns of citizens. 
There is a clear correlation between fuel efficiency and 
fewer CO2 emissions.  
 
For a government fleet looking for savings wherever 
they exist, fuel and asset health are good places to 
look. Healthier components are more fuel-efficient. 
Analytics can also identify and surface vehicle idle 
time, which is another common waste of fuel. 

https://www.youtube.com/watch?v=inFMw-5Px1k
https://www.youtube.com/watch?v=inFMw-5Px1k
https://www.uptake.com/blog/how-we-measure-the-value-of-predictive-maintenance-for-truck-fleets
https://www.uptake.com/blog/how-we-measure-the-value-of-predictive-maintenance-for-truck-fleets


7

You’ve reached and experienced predictive maintenance, 
so what’s the catch? In the next section, you’ll learn more 
about the technology needed to journey from preventive to 
predictive maintenance and loftier goals now within reach like 
sustainability.

Technology 
Requirements and 
Sustainability Goals

The road from preventive to predictive maintenance 
is paved with good intentions. It takes follow-
through for change to happen. Champions of 
change encounter resistance from all corners. Most 
fleets also have plenty of systems and applications, 
including CMMS, that maintenance already uses. 
A case must be made supported by compelling 
evidence. 

Uptake can help government fleets make that case. Its solution 
for predictive maintenance plugs right into a fleet’s CMMS and 
leverages existing data sources. It’s never a “rip it and replace it.” 
Uptake augments what fleets are already doing with an intuitive 
workflow for managing insights. Ease of use is critical given the 
diversity of people using it, from maintenance technicians to fleet 
managers to call center reps.  

To illustrate, a large, mixed fleet used Uptake to reduce roadside 
failures by 20%, decrease unplanned maintenance by 40% and 
experience a 12% improvement in technician efficiency. The fleet 
relied on Uptake to analyze its existing data from telematics, 
fluids, and historical work orders, as well as fault and signal data, 
engine coolant temperatures, batteries, and alternators. The data 
analyzed produced insights that enabled maintenance to spot 
issues among the mass of fault codes and pinpoint where to 
inspect. 

Many of the insights allowed the fleet to avoid unnecessary 
costs. 14 cases involving a battery or alternator were caught 
early, resulting in considerable cost avoidance. Six cases alerted 
drivers for being out of diesel exhaust fluid (DEF). Each catch 
kept the fleet from having to make a costly repair. Some insights 

THE ROAD FROM PREVENTIVE TO PREDICTIVE MAINTENANCE 

The fleet was able to predict over 80% of these failurespredict over 80% of these failures 
and trigger timely alerts. Using these insights, the 
fleet eliminated the need for engine replacements by 
completing a $3,000 re-drill repair. 

Furthermore, the fleet had the evidence for warranty 
claim acceptance, which generated savings for 
both the OEM on the repair expense. Once the fleet 
validated the effectiveness of predictive maintenance 
to save their maintenance team and the OEM 
on money and time, the reliance on predictive 
maintenance was a no-brainer for both parties. 

https://www.uptake.com/resources/fleet-operator-identifies-12-500-in-annual-savings-per-truck


were visible to the eye. For example, morning traffic jams in 
maintenance went away. Instead of replacing batteries on 
vehicles that wouldn’t start, regardless of whether the battery 
was bad or not, Uptake predictive models gave technicians a 30-
day lead with a 90% accuracy of battery failure. 

Government fleets that implement a solution for predictive 
maintenance also have another tool for sustainability goals. In 
many ways, government fleets are already shifting to be more 
green. Every asset retired and replaced with an EV vehicle, for 
example, is a pro-green move that elected officials and voters 
will appreciate. However, larger class vehicles will be the last 
to be replaced due to their high replacement cost. Focusing 
on maintenance is a pro-environmental move. CNG vehicles 
are another way fleets are reducing their carbon footprint. The 
transitional process to more environmentally friendly vehicles 
won’t happen overnight. It will take years to electrify an entire 
government fleet. 

A Journey's End is 
Just the Beginning

Congratulations on completing the road from 
preventive to predictive maintenance. 

It’s been quite a journey, from gaining a better understanding 
of your government fleet and its operations to the promises of 
predictive maintenance to improve asset performance and even 
assist with goals like safety and sustainability. 

The lesson learned along the journey is that change is hard but 
necessary. Some companies call it transformation. Consulting 
companies prefer evolution. Fleets might like the story of how 
the garbage truck has evolvedgarbage truck has evolved over the years. 
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The first truck specifically designed for the refuse industry first 
appeared in 1915. Up until the 1980s, three sanitation workers 
rode on a garbage truck. One drove while the other two hopped 
off the back to pick up trash cans and empty in the back of the 
truck where the refuse was compacted. In the 1990s, automation 
reached the garbage truck. Instead of trash pickup by hand, a 
mechanical arm did the work. Today’s garbage truck features 
only one worker, the driver, who does collection that previously 
required three sanitation workers. 

The point is, government fleets involving refuse trucks, 
snowplows, and other vehicles are constantly evolving. 
The industry never stops innovating. The same is true with 
maintenance. It’s not that a fleet has to give up preventive 
maintenance. There will always be a certain degree of it. It’s that 
we’re at a crossroads. One way leads to more of the same. The 
other way calls for being a catalyst for change. You can steer your 
government fleet toward predictive maintenance and reap the 
benefits. 
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Learn More about Uptake for Government FleetsUptake for Government Fleets.

Talk to One of Our Maintenance Experts: 
learnmore@uptake.comlearnmore@uptake.com or 312.242.2200.
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