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Reducing Driving Impacts and Increasing Data-Driven 
Decision Making

Toyota Customer Story
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Safety Engineer
patrick.oreagan@toyota.com

Pat O’Reagan
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Background – Why VMS

Toyota started a 
mobile equipment 
safety activity in 2017 

Focus Areas

• Safe Equipment Operation

• Mobile Equipment Separation

• Safety Mindset

Data source: Mar 2012~Feb 2015
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Background – Why VMS
Toyota standardized safety devices to have on mobile equipment

Surveyed facilities to determine mobile equipment safety devices being used to help reduce Safety incidents.

Surveyed Standardized
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Background – Why VMS

Safety Equipment was Categorized

Safety Equipment Categories:
1. Proximity Judgement
2. Awareness / Visibility to Powered Industrial Vehicles (PIV)
3. Awareness / Visibility to Pedestrians
4. Safe Operation / Handling
5. Ergonomics

Forklift

Tow Motor
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Background – Why VMS

Primary Benefit
• Impact Detection Logic

– Measurement of vehicle behavior change

Additional Benefits
• Access control

– Badge access control for certified operators
• Safety checklist

– Electronically store OSHA/MOL required 
pre-shift vehicle inspection

– Vehicle Location
– See where is the vehicle or driver
– Correlate areas having incidents

• PM Management
– Maintenance scheduling / notification

VMS is a useful tool for helping measure Safe Operation and Handling.
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Background – VMS Management Process

VMS Process 
established 
September 2017



9

Background – VMS Management Process

Standardized Severity Thresholds to:
Low:        1.0 to <   2.4
Moderate:  >   2.5 to <   4.9
Medium:  >   5.0 to <   7.9
High:  >   8.0 to < 11.9
Severe:  > 12.0

Adjusted threshold settings and started using, visualizing, and sharing January 2018.
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VMS Process Investigation & Reporting

Severe: > 12.0
High: > 8.0 and < 12.0
Medium: > 5.0 and < 8.0
Moderate:  > 2.5 and < 5.0
Low:  > 1.0 and < 2.5

Background – VMS Management Process
• Forklifts or Tow Motors shut down after VMS detects a high or severe event.

• Impact events ‘trigger’ a text / e-mail being sent to shop management so that they 
can begin an immediate investigation and unlock PIV.

• Team Members should ‘Stop, Call, & Wait’ after an incident, and this helps ensure that 
impact events are investigated and reported.
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Reported Incidents vs VMS Implementation
Based on previous data, as more VMS units were deployed, we anticipated having more 
incidents reported before seeing a decline

Forklift Tow Motor
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High and Severe 
events were 
reported monthly 
and compared with 
reported Safety 
events

NAMCs,
Shops,
Shift,
PIV,
Location,
T/M

Reported Incidents vs VMS Implementation
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VMS Event Visualization
• Recognized that we needed better 

and more frequent visualization of High 
& Severe events

• Set-up Daily Downloads of VMS data 
and post using PowerBI
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VMS Data Source
• Total VMS Incidents by Severity (High or Severe)

VMS Data PowerBI
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VMS Data Source
Total VMS Incidents by Plant & Shop/Line

VMS System PowerBIVMS Download
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VMS Data Source
Total VMS Incidents by Shift

VMS System PowerBIVMS Download
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VMS Data Source
Total VMS Incidents by Equipment Type 

VMS System PowerBIVMS Download
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VMS Data Source
• Total VMS Incidents by Assigned PIV Rule (Behavior, Environment, Material, Machine)

• Lock-out events are Investigated, and the findings can be entered directly through VAC unit

VMS Data PowerBI
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VMS Event 
Visualization
• Page with Impacts by Team 

Member, PIV, Impact Area, and 
Org. Code.

• Data can be filtered by Date 
Range, Plant, Shop, Org. Code, 
Shift, Severity, Vehicle
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VMS Data Source
• Total VMS Incidents by Operator 

• Location Information used for notifying management of an Impact Events

VMS System PowerBIVMS Download
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VMS Data Source
• Total VMS Incidents by Vehicle

VMS System PowerBIVMS Download
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VMS System PowerBIVMS Download

VMS Data Source
• Total VMS Incidents by Impact Area

• Location Information used to notifying management of an Impact Events
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VMS Data Source
• Total VMS Incidents by Organization Code

• Shop or Cost Center Information to which the operator is assigned

VMS System PowerBIVMS Download
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VMS Data Source

Safety Incidents are ‘Paired’ with VMS data

PowerBIVMS Data
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Data Analysis – Problem Breakdown
• At a facility, the data revealed 

that 15 forklifts accounted for 60% 
of the impacts

• The process was dock loading / 
unloading

• The root cause was not following 
the fundamental skill of enter / 
exiting trailers at half-speed or less
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Data Analysis – 
Problem Breakdown
• Created Key Performance Indicator (KPI) that 

‘normalized’ the pace of events using motion hours

• 2 Incidents ÷ 800 Motion Hours = 0.25 Incidents 
per 100 Motions Hours
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Results

• Impact events and 
Impacts per 100 
Motion Hours KPI 
were visualized and 
shared daily

• Last year we 
reduced High / 
Severe impacts 
by 25% compared 
to 2021
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Thank you!
Questions or comments?


