
How  Canadian  Employers  Can
Use  Predictive  Safety
Analytics to Prevent the Next
Incident

Predictive safety is not about guessing
the future
Many OHS professionals hear “predictive analytics” and picture
expensive  software,  artificial  intelligence  dashboards,  and
complex statistical models. Those tools can help, but they’re
not where most Canadian employers should start. Predictive
safety  begins  with  a  simpler  discipline:  using  existing
workplace information to identify where serious risk is more
likely to emerge.

A  supervisor  may  already  know  which  crew  is  rushing.
Maintenance may already know which equipment is failing too
often. Workers may already know which task feels unsafe. The
JHSC  may  already  know  which  inspection  findings  keep
returning.  The  safety  department  may  already  know  which
corrective  actions  are  overdue.  The  problem  is  that  this
information is often scattered across departments, systems,
meetings, and informal conversations.

Predictive analytics brings those signals together. It doesn’t
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eliminate judgment or replace field verification. It gives
safety  leaders,  supervisors,  committees,  and  executives  a
better way to see where risk is building before an injury
forces the organization to pay attention.

Most  workplaces  already  collect  more
safety intelligence than they use
Most  Canadian  workplaces  already  collect  more  safety
intelligence than they actively use. Incident reports show
what happened. Near-miss reports show what almost happened.
Inspection findings show where conditions are deteriorating.
Training records show who may not be competent or current.
Maintenance logs show equipment reliability. Corrective action
systems  show  whether  hazards  are  being  fixed.  Worker
complaints and committee minutes show where concern is rising.

In federally regulated workplaces, hazardous occurrences must
be investigated so causes can be identified and measures taken
to prevent recurrence. (Canada) That same prevention logic
applies broadly across Canadian OHS practice. The issue is not
whether employers have information. It’s whether they connect
the information before an incident forces the connection.

For example, a manufacturing employer may separately record
three hand injuries, several machine jams, two maintenance
delays,  and  repeated  worker  comments  about  production
pressure.  In  isolation,  each  item  may  seem  manageable.
Together,  they  may  reveal  a  serious  guarding,  lockout,
training,  maintenance,  or  supervision  problem.  That’s
predictive  safety  in  plain  terms.  It’s  the  discipline  of
seeing the system before the system produces the next injury.

Better  classification  leads  to  better
decisions
Poor  data  produces  poor  decisions.  If  every  incident  is
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classified as “worker inattention,” the employer learns almost
nothing. If every near miss is logged as “unsafe act,” the
organization  won’t  see  equipment,  environment,  staffing,
scheduling,  design,  maintenance,  training,  or  supervision
issues.  Good  analytics  requires  consistent  categories,
practical  definitions,  and  enough  detail  to  make  patterns
visible.

Canadian employers should classify events by task, location,
hazard type, energy source, injury potential, actual severity,
potential  severity,  root  cause,  contributing  factors,
supervisor,  department,  shift,  contractor  involvement,  and
corrective action status. That may sound detailed, but without
consistent  classification,  the  organization  can’t  reliably
compare events across sites, departments, or time periods.

Potential severity deserves special attention. A near miss
with  no  injury  may  still  have  fatal  potential.  A  falling
object, live electrical exposure, confined space issue, mobile
equipment close call, trench wall movement, violence incident,
or uncontrolled hazardous energy event deserves attention even
if no one was hurt. The question is not only what happened.
It’s how bad it could reasonably have been.

Risk clusters tell the employer where to
intervene
Predictive  analytics  becomes  useful  when  it  identifies
clusters. A cluster may involve a location, such as a loading
dock  that  generates  repeated  struck-by  near  misses,  a
stairwell that produces multiple slips, or a production line
with recurring jams and minor hand injuries. It may involve a
task,  such  as  manual  handling  during  seasonal  peaks,
contractor work during shutdowns, or new workers reporting
more close calls during their first 30 days.

A cluster may also involve timing. Incidents can increase
during overtime, night shift, weather events, staff shortages,



production  ramp-ups,  or  temporary  changes  in  supervision.
Other  clusters  involve  controls.  Guards  may  be  repeatedly
removed,  lockout  steps  misunderstood,  PPE  poorly  fitted,
violence  prevention  flags  missed,  or  traffic  rules
inconsistently  enforced.

Once the cluster is visible, the employer can intervene before
the  next  event.  That’s  where  predictive  analytics  becomes
practical. It helps the organization decide where inspections
should focus, which supervisors need support, what training
needs reinforcement, which controls need redesign, and where
executive resources may be required.

Leading  indicators  need  to  measure
quality, not just activity
Not all leading indicators are equally useful. Counting the
number  of  toolbox  talks  delivered  may  tell  you  activity
happened, but it doesn’t tell you whether workers understood
the  hazard  or  changed  how  the  work  was  done.  Counting
inspections may tell you supervisors walked the floor, but it
doesn’t tell you whether high-risk findings were corrected.
Counting  training  completions  may  tell  you  people  clicked
through content, but it doesn’t prove competency.

A  stronger  predictive  system  measures  quality  and  follow-
through. Instead of tracking only the number of inspections
completed,  track  the  percentage  of  high-risk  findings
corrected  on  time.  Instead  of  tracking  only  training
completed, track whether supervisors verified competency in
the field. Instead of tracking only near misses reported,
track  how  many  serious  near  misses  were  investigated,
corrected,  and  communicated  back  to  workers.

The best indicators are connected to risk control. They help
the  organization  understand  whether  the  safety  system  is
changing exposure, not merely generating records.



The dashboard should drive decisions
Many  safety  dashboards  fail  because  they’re  built  for
reporting, not decision-making. A useful dashboard should help
supervisors decide where to focus today, help managers decide
where to allocate resources this month, help the JHSC decide
what to examine next, and help executives understand where
unresolved risk requires investment.

That means the dashboard should show trends, not just totals.
A  good  dashboard  might  show  that  hand  injuries  are  down
overall, but high-potential hand near misses are increasing on
one line. It might show that total corrective actions are
stable, but high-risk corrective actions are aging. It might
show that hazard reports increased after a supervisor change,
suggesting improved trust rather than declining safety.

Context  matters.  A  rise  in  near-miss  reporting  after  a
reporting campaign may be good news. A drop in reports after a
disciplinary  crackdown  may  be  bad  news.  Data  must  be
interpreted  with  operational  knowledge,  worker  input,  and
field verification.

Predictive  analytics  strengthens  due
diligence when it leads to action
The  due  diligence  value  of  predictive  analytics  is
straightforward. It helps the employer show that it didn’t
wait  for  harm.  A  defensible  employer  can  show  that  it
monitored  risk  indicators,  identified  patterns,  escalated
serious  hazards,  assigned  corrective  actions,  verified
completion, and adjusted controls. That doesn’t guarantee a
successful defence in every case, but it creates stronger
evidence than a binder of policies and a spreadsheet of low
injury rates.

The legal vulnerability appears when the data shows risk and
the employer does nothing. If the employer had repeated near



misses  involving  mobile  equipment  and  didn’t  improve
separation controls, that’s a problem. If inspection records
showed  recurring  machine  guarding  deficiencies  and  the
employer  accepted  temporary  fixes,  that’s  a  problem.  If
corrective action reports showed serious hazards overdue for
months, that’s a problem.

Predictive analytics raises expectations because it makes risk
more visible. Once risk is visible, inaction is harder to
defend. That’s why employers should treat data visibility as
both an opportunity and a responsibility.

Start with a practical version
Canadian employers don’t need to begin with a perfect model.
Overcomplication  often  kills  momentum.  A  practical  first
version can begin with five questions: where are our serious
near misses happening, which high-risk corrective actions are
overdue, what hazards keep recurring in inspections, which
tasks generate the most reports, and where are workers raising
concerns that haven’t been resolved?

Those five questions are enough to start changing decisions.
From there, employers can build a monthly risk review that
brings  safety,  operations,  maintenance,  HR,  and  worker
representatives into the same conversation. The group should
review  the  data,  identify  the  top  emerging  risks,  assign
ownership, track closure, and report back. That’s predictive
safety at a practical level.

The process should remain close to the work. If the data shows
rising strain injuries in one department, talk to the workers
doing the lifting. If near misses are rising in one work area,
walk the task with the crew. If reports are low in a high-risk
operation, ask whether workers trust the system. Safety data
is strongest when it’s paired with field verification.



Leadership needs better questions
Senior leaders don’t need to review every incident detail, but
they should ask better questions than “How many injuries did
we have?” They should ask what the top emerging risks are,
what  serious  near  misses  occurred,  which  hazards  are
recurring,  which  corrective  actions  are  overdue,  where
controls are not working, and what resources are needed to fix
the problem.

Those questions change the culture of safety reporting. They
tell the organization that leadership cares about prevention,
not just numbers. They also force the safety system to connect
intelligence with action, which is where predictive analytics
earns its value.

Canadian OHS is moving toward more evidence-based prevention,
whether employers are ready or not. Regulators, prosecutors,
insurers, boards, unions, and workers are all more attentive
to what organizations knew before serious incidents occurred.
Predictive analytics helps employers meet that reality. It
doesn’t require perfection. It requires discipline: capture
the  signals,  read  the  patterns,  act  early,  verify  the
controls,  and  keep  evidence.

That’s how Canadian employers prevent the next incident and
strengthen their due diligence position at the same time.
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