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Executive summary
Unplanned equipment failure costs a typical mid-size plant between $8,000 and $25,000 an hour.[footnoteRef:1] Large manufacturers have used predictive maintenance for a decade, but most plants with 100 to 500 staff still repair on failure or on a fixed calendar. Between 2025 and 2026 we ran a 12-month pilot in five such plants to find out whether the approach pays off at their scale. [1: Downtime cost estimate from the participating plants’ own finance teams, averaged across the five sites. Your figure will differ; see section 4.2.] 

It did. Across 214 monitored assets, unplanned downtime fell by 63% and the average plant recovered its costs in 11 months. The gains came from a small number of failure types and from simple models, not from the most advanced tools.
“Two-thirds of the savings came from bearings and gearboxes. Start with the assets that fail the same way every time.”
Pilot findings, section 3.1
Background
Why mid-size plants lag
Interviews with 38 maintenance managers pointed to three barriers: no data team, vendor platforms priced for large enterprises, and doubt that models trained elsewhere would work on older machines.
Pilot design
Plants and assets
Five plants in food processing, plastics and metal parts took part. Each chose 40 to 45 assets that had caused at least one unplanned stop in the prior year.
Sensors and data
Each asset got a wireless vibration and temperature sensor, and motors also got a current clamp.[footnoteRef:2] Alerts went to the existing maintenance system as work requests, so technicians did not need a new tool. [2: Vibration sensors sampled at 10 kHz; temperature and current sampled once per second. Data was kept on site and summarized hourly.] 

Results
Downtime by failure type
Unplanned downtime hours fell for every failure type, but not evenly. Failures that develop slowly and show up in vibration were caught weeks ahead; sudden failures such as hydraulic leaks improved less.[footnoteRef:3] [3: Prior-year baseline from each plant’s maintenance management system, adjusted for planned shutdowns.] 

[image: ]
Figure 1. Reduction in unplanned downtime by failure type across all five plants
Cost and payback
Table 1. Pilot costs and savings per plant, first 12 months
	Plant
	Cost
	Savings
	Payback

	A. Food processing
	$96,000
	$184,000
	6 months

	B. Food processing
	$88,000
	$121,000
	9 months

	C. Plastics
	$102,000
	$97,000
	13 months

	D. Metal parts
	$94,000
	$143,000
	8 months

	E. Metal parts
	$91,000
	$64,000
	17 months

	Average
	$94,200
	$121,800
	11 months


Plant E paid back slowest because two of its most failure-prone presses were replaced during the pilot, removing savings the model would have delivered.[footnoteRef:4] [4: Payback counts sensor hardware, software subscriptions and 0.5 FTE of analyst time; it excludes avoided overtime.] 

“The model did not have to be clever. It had to be trusted by the technician who gets the work order.”
Maintenance supervisor, Plant B
Recommendations
Where to start
1. Pick 20 to 40 assets with a history of slow-developing failures
1. Send alerts into the maintenance system you already use
1. Review false alarms every week for the first three months and tune thresholds
1. Measure downtime hours, not model accuracy
Building the business case
Use your own downtime cost per hour and the failure history of the chosen assets. If those assets caused fewer than 40 hours of unplanned downtime last year, the payback is likely to be longer than 18 months.
Method  The full data set, interview guide and cost model are available on request from the institute.
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