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DISCLAIMER

This material provided by Intelex is for informational purposes only. The material may include notification of regulatory activity,
regulatory explanation and interpretation, policies and procedures, and best practices and guidelines that are intended to educate and
inform you with regard to EHSQ topics of general interest. Opinions are those of the authors, and do not necessarily reflect the opinion
of Intelex. The material is intended solely as guidance and you are responsible for any determination of whether the material meets your
needs. Furthermore, you are responsible for complying with all relevant and applicable regulations. We are not responsible for any
damage or loss, direct or indirect, arising out of or resulting from your selection or use of the materials. Academic institutions can freely
reproduce this content for educational purposes
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Job safety has come a long way in 50 years since the Occupational Safety and Health

Act (OSH Act) was enacted. The American Federation of Labor and Congress of Industrial
Organizations (AFL-CIO) says “more than 627,000 workers now can say their lives have
been saved since the passage of the OSH Act.” But the journey is ongoing and there’s
much farther to go in eliminating death and injuries on the job.

Workplace incidents continue to take a toll. The 30th edition of the ALF/CIO report, Death
on the Job: The Toll of Neglect, published in May 2021 reveals that, in the United States
during 2019:

“

In the United States
during 2019, an
estimated 95,000
workers died from
occupational
diseases.”

• 275 workers died each day from hazardous working conditions
• 5,333 workers were killed on the job
• An estimated 95,000 workers died from occupational diseases
• The job fatality rate was 3.5 per 100,000 workers, the same as the previous year
• Employers reported nearly 3.5 million work-related injuries and illnesses
“Fifty years after the passage of (United States) job safety laws, the toll of workplace

injury, illness and death remains too high, and too many workers remain at serious risk,”
The report says. “There is much more work to be done.”

Preventable work deaths increased 2 percent from 2018 to 2019, following on the heels

of a previous 2 percent increase from 2017 to 2018. The preventable death rate of 3.1 per
100,000 workers in America has not changed since 2016. Work-related, medically

consulted injuries totaled 4.64 million in 2019 – the most recent officially recorded total.
Injury Facts reports preventable U.S. workplace deaths in 2019 totaled 4,572 and that
number does not include 761 workplace homicides and suicides.

A Canadian 2019 report on Workplace Fatality and Injury Rates shows work-related causes
in that country were responsible for 1,027 deaths in 2018 – an increase of 76 from 2017.
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Completely eliminating accidents and deaths on the job is the ideal. Job safety and

hazard analysis are essential and foundational tools of the trade to getting there, and the
future sees greater use of analytics in the effort to predict and minimize such

occurrences. Predicting incidents that might happen is a matter of identifying “causal

factors” through data analysis, but these clues are often not apparent and likely to be
hidden in variables not captured in incident reports. It’s a matter of digging deeper
into things like equipment operation and process data, vehicle telemetry,
weather, geospatial, socio-demographic, human resources (payroll,

performance data) and training, industry and other data. It’s here where
more advanced analysis comes in to play and will be more deeply

discussed in the next report in this series: The More You Know (Part 2): How
Safety Analytics Raise the Bar in Operational Excellence.

Through predictive modeling techniques, it’s possible to pinpoint the driving factors
behind workplace incidents and develop prevention strategies. One of the greatest

obstacles in analyzing and potentially exposing risks is finding and collecting the data

itself. Data usually is scattered across various business systems and is often difficult to
access. Not all data is written in common syntax, so it must be interpreted and
standardized. And data quality is always an issue.

Accurate data, and by extension, data analysis, will become increasingly more important
for environmental health and safety (EHS). In its report, 4 Trends in Occupational Safety
and Health to Expect in 2021, Columbia Southern University noted that: “In 2021, it will
be crucial for all businesses to use their safety data to perform predictive safety

modeling. This modeling will aim to anticipate potential safety hazards and establish
which conditions increase the occurrence of incidents.”

It goes on to say: “To remain competitive, companies will employ more and more of such
machine-learning-dependent safety software and attempt to stop accidents in their
tracks before they occur.” Noted was the fact that “predictive analytics are only as
reliable as the data they are based on.”

This report is Part 1 of a two-part series. Here we examine risk assessment, job safety

analysis and job hazard analysis, and how to build a better model. Part 2 of this report
series will consider how the addition of analytics can predictively identify and support
efforts to minimize workplace dangers and improve occupational safety.

Risk Assessment

Risk assessment seeks to assess hazards found in a work environment, determine the

level of danger that exists in those hazards and assess the likelihood of harmful incidents
occurring. It is also the guiding principle behind job safety analysis (JSA) and job hazard
analysis (JHA). Risk hazard needs to be evaluated with criteria that assist in building a

credible understanding of what is and is not acceptable. Most regulatory bodies require

some form of risk assessment of hazards, and all follow a similar template that includes:
• Identifying risks to the worker associated with work activity
• Identifying hazards found in the work environment that pose a threat of loss
• Providing details of identified risks or hazards and context to build understanding
• Utilizing a measurement system to evaluate risk understanding and determining
precautions

• Building controls that protect people and the work environment
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A risk matrix is a commonly used assessment tool for evaluating and estimating risk level.
It helps to judge whether the hazard and possible risk are acceptable, scores it and then

plots findings on a matrix chart to ultimately determine the level of control required. If the

activity rating rises above acceptable levels, then controls are warranted to lower scores.
For every hazard identified during an inspection and for each associated activity, it’s
important to ask the question “what if?” What could be the worst-case outcome

regarding a hazard or concerning activity? Is it a fatality, significant injury, permanent

disability or health effect? Is it a minor injury, an environmental concern or something

that could cause damage? A risk matrix is a tool to judge the likelihood and severity of
harm, based on a criterion that includes:

“

For every hazard
identified during an
inspection and for
each associated
activity, it’s important
to ask the question
“what if?”

• Severity – The degree or amount of expected loss
• Likelihood – How likely that the loss will occur
• Risk Rating – The probability and severity of the risk before and after control actions
are taken

Below is a risk matrix example:
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Red = High
Yellow = Medium
Green = Low

Severity
This five-point (5x5) matrix estimates the likelihood (probability) and severity

(consequence) within the five descriptive levels. Rating definitions appear, below.
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Likelihood Scale
Rating Score

Qualitative Element

Definition

0

Impossible

No injury or illness, damage or other loss is possible.

1

Improbable

Loss, injury or illness could only occur under freak conditions.
The situation is well managed, and all reasonable precautions
have been taken.

2

Unlikely

This situation is generally well managed. However occasional
lapses could occur. This also applies to situations where
people are well trained and required to behave safely to
protect themselves.

3

Likely

Insufficient or substandard controls in place. The loss is

unlikely during normal operations. However, it may occur in
emergencies or non-routine conditions.

4

Very Likely

Serious failures in management controls exist. The effects of

human behavior or other factors could cause an accident but

are usually supported by this additional factor (e.g., ladder not
appropriately secured, process upset, oil spilled on the floor,
poorly trained personnel).
5

Almost Certain

Absence of management controls. If conditions remain

unchanged, there is nearly 100 percent certainty that an
accident will happen (e.g., broken rung on a ladder, live
exposed electrical conductor).

Severity Scale
Rating Score

Qualitative Element

Definition

0

None

No injury or illness, damage, sickness or other loss is possible.

1

Minor

Minor injury, illness or loss is possible (e.g., light cuts,

2

Low

scratches, insignificant damage to property).

Significant injuries or illnesses are possible (e.g., sprains,
bruises, lacerations and events needing medical care).
Damage to property or process.

3

Medium

Temporary disability is possible (e.g., fractures, finger

amputation). Lost work days due to injury or illness; substantial
damage or loss of property or process.

4

High

Permanent disability is possible (e.g., significant loss of

5

Major

Causing death to one or more people. Loss or damage is such

movement, loss of limb, sight or hearing).

that it could cause serious business disruption (e.g., major fire,
explosion or structural damage).
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Hierarchy of Controls
Coupled with the risk assessment and risk matrix described above, Intelex Vice President
of Health and Safety Scott Gaddis recommends the application of a widely accepted
approach called a hierarchy of controls. He describes it as a simple-to-understand

process that’s useful in gauging the control appetite of an organization. It should serve as
an overarching methodology for how to deliver the right level of program control for job
safety and job hazard management.

An example from Gaddis’s report, Walking-Working Surfaces and Pedestrian Safety,

shows a control hierarchy for walking-working surfaces risks and highlights the most

effective controls, emphasizes engineering solutions, reveals administrative controls and
the necessary reliance on personal protective equipment. (See the illustration, below.)
Most
Control

Least
Control

Hierarchy
of Controls

Qualitative Element

Definition

Elimination

Completely eliminate the hazard.

• Eliminate motorized and material handling
equipment from the facility.
• Remove elevation changes from the walkingworking surface.
• Hose reels or electrical receptacles located at the
equipment and arranged not to cross the walkingworking surface.

Substitution

Reduce a hazardous situation,
component, material, and/or piece of
equipment that does not have the
same level of hazard or posed a risk.
Substitution often requires significant
changes, and it can be difficult to
implement in-process.

• Install slip-resistant flooring.
• Resurface flooring with etching to improve slipresistance.
• Improve material handling practices to reduce
personnel movement outside of the localized
workspace.

Engineering
Controls

Isolate people from an identified
hazard or risk. While this control is
viewed not as protective as
elimination or substitution, this focus
still controls exposure at the source of
the hazard, before it contacts the
workers.

• Install guarded barriers to separate pedestrians
and material handling equipment.
• Stop contamination from getting to the walkingworking surface.
• Improve illumination to the walking-working
surface.

Administrative

Take steps to follow and support safe
work practices by altering the way
workers perform their work so that
you can reduce risks they have on the
job. In general, these controls are
changes that can include safety
policies, rules, supervision, schedules
and training.

• Highlight ramps and designate aisles and work
zones with contrasting color markings.
• Improve housekeeping inspections, snow and ice
removal and increase conditions monitoring.
• Train workers on the slip/trip and all hazards and
other risk associated with safe pedestrian travel.

PPE

Protection worn by a worker to
protect them or reduce loss threshold
from a hazard.

• Require slip-resistant footwear.
• Require high visibility clothing.

Though not intended to be an exhaustive list, it identifies the control considerations when
dealing with improving a walking-working surface program.
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Job Safety and Hazard Analysis
JSA and JHA are generally interchangeable terms used to describe plans that define and
outline how to control hazards associated with certain processes, jobs or procedures. It
is a systematic examination and documentation of every task within a particular job to
identify existing health and safety hazards, and the steps required to control risk.

JSAs incorporate health and safety principles and practices into a task or job. Deloitte, in
its report – Workplace Safety Analytics – defines the terms “job” and “task” to mean a
specific work assignment, such as “operating a grinder, using a pressurized water

extinguisher or changing a flat tire.” It’s important not to define a job too broadly or

narrowly. In a JSA, each basic step of a job is determined, potential hazards are identified
in each step, and recommendations are made for the safest way to perform it.

Recognizing hazards is a matter of watching a worker do a job. That might involve a

group of experienced workers and supervisors who observe that job being performed

“

In a Job Safety
Analysis, each basic
step of a job is
determined, potential
hazards are identified
in each step, and
recommendations are
made for the safest
way to perform it.”

then offering insights and analysis through later discussions. These assessments might
include other participants with a wider base of experience. Analysis would seek to

identify undetected hazards and increase the job knowledge of those participating. The
goal is to heighten safety and health awareness, improve communication between
workers and promote greater acceptance of safe work procedures.

JSAs create regular contact between supervisors and workers. They also provide initial

job training education and help create briefing guides for infrequent jobs. JSAs might also
become the standard for health and safety inspections or observations and support
comprehensive accident investigations.
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How to Perform a JSA
The Canadian Centre for Occupational Health and Safety (CCOHS) outlines four basic
steps for conducting a JSA:

1. Select the job to be analyzed: Ideally, a JSA should be conducted for all jobs

		

and revised whenever equipment, raw materials, processes or the environment

		

JSAs for the most critical jobs determined through a prioritization analysis, which

		
		

changes. It’s suggested to take a first-things-first approach and start by creating
CCOHS says should consider:

a. Accident frequency and severity: Jobs where accidents occur frequently or
where they occur infrequently but result in serious injuries.

b. Potential for severe injuries or illnesses: Jobs where the consequences of an

accident, hazardous condition or exposure to harmful products are potentially

severe.

c. Newly established jobs: Due to lack of experience in these jobs, hazards may
not be evident or anticipated.

d. Modified jobs: There may be new hazards associated with changes in job
procedures.

e. Infrequently performed jobs: Workers may be at greater risk when undertaking
non-routine jobs, and a JSA provides a means of reviewing and identifying
hazards in those tasks.

2. Break the job down into a sequence of steps: A step is defined as “a segment of

		

the job operation necessary to advance the work.” It’s important not to define the

		

being identified. On the flipside, too much detail creates too many steps.

		

steps too broadly as missing important ones may result in associated hazards not

		

CCOHS’s rule of thumb suggests most jobs can be described in 10 steps or less.

		

segments, each with a separate JSA. Another option is to combine steps where 		

		
		
		
		
		
		
		
		

If more are required, then it is suggested to divide the job operation into two

appropriate. Ensure each step is in correct sequence since anything out of order 		
may miss serious potential hazards or introduce those that do not actually exist. 		

Look to define what is done rather than how it is done. Filling out the job steps in a 		
template happens through observation. Observers should have experience in the 		
task and be capable in all parts of the job they observe. Observation should 		

happen during normal times and situations. When completed, there should be 		
discussion about the breakdown and correct order of steps.
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3. Identify potential hazards: The next stage is to identify potential hazards at each 		

		

step. Based on observations, knowledge of accident and injury causes and

		

seeking to solve detected hazards and problems, the effort here should simply

		
		
		

personal experience, it’s a matter of listing things that could go wrong. Rather than
identify them. CCOHS suggests assessment through a series of targeted questions
that might include:

a. Can a body part get caught in or between objects?
b. Do tools, machines or equipment present any hazards?
c. Can a worker make harmful contact with moving objects?
d. Can a worker slip, trip or fall?
e. Can a worker suffer strain from lifting, pushing or pulling?
f. Is a worker exposed to extreme heat or cold?
g. Is excessive noise or vibration a problem?
h. Is there a danger from falling objects?
i.

Is lighting a problem?

j.

Can weather conditions affect safety?

k. Is there possible exposure to harmful radiation?
l.

Can contact be made with hot, toxic or caustic products?

m. Are there dusts, fumes, mists or vapors in the air?
4. Determine preventive measures: Eliminating or controlling identified hazards is the

		

focus here. Generally accepted methods are listed below in order of preference:

a. Eliminating the hazard – The most effective measure and techniques to do
it might include:

i. Choosing a different process
ii. Modifying an existing process
iii. Substituting with a less hazardous product
iv. Improving the environment (such as adding ventilation)
v. Modifying or changing the equipment or tools
b. Containing the hazard – Assumes the hazard can’t be eliminated. Contact
could be prevented by using enclosures, machine guards, worker booths
or similar devices.

c. Revising work procedures – Modify steps for managing the hazardous
situation, changing the sequence or adding additional steps.

d. Reducing the exposure – This option is considered the least effective and

should only be used if other solutions are not possible. One way to minimize
exposure is to reduce the number of times a hazard is encountered. An

example of reducing hazard exposure would be to modify machinery so that
less maintenance is needed. The use of appropriate personal protective

equipment may be required. To reduce the severity of an incident, emergency
facilities such as eyewash stations may need to be provided.

In listing and explaining preventive measures, CCOHS recommends avoiding
general statements such as “be careful” or “use caution” and instead be

specific and describe both what actions should be taken and how a job step
should be performed.
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An additional and essential follow-through step in JSA is ongoing monitoring and control or
management. The effort here is to understand and validate whether a JSA works as

desired. Monitoring helps ensure job safety and hazard concerns were abated or mitigated
to a desired level and that the JSA is correctly implemented. This happens through follow

“

up job-task inspection and interviews with workers that are using a specific JSA.

Further investigation and corrective action may be required to identify and address
additional root causes discovered through monitoring activity and provide further
correction. Gaddis says that a safety professional should never believe a “first”

implemented procedure is completed until they have done their due diligence with
additional monitoring.

Monitoring helps
ensure job safety and
hazard concerns were
abated or mitigated to
a desired level and that
the JSA is correctly
implemented.”

Check out the JSA template, below:

Job Safety Analysis Template

Company name _________________________________ Project_________________________________
Supervisor in charge __________________________ Work location ______________________________
Job Title and brief description______________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
Trade groups (including sub-contractors) ____________________________________________________
Major equipment used ____________________________________________________________________
Reference material _______________________________________________________________________

Job Step Sequence

Potential Hazards

Preventive Measures

1. Most jobs can be described in 10 steps or less
2. Ensure each step is in correct sequence
3. Look to define what is done rather than how

1. List things that could go wrong
2. Only identify hazards
3. Use targeted questions

1. How to eliminate/control hazards
2. Avoid too general descriptions
3. Be specific and describe "how"

Select the job to be analyzed: Ideally, a JSA should be conducted for all jobs and

revised whenever equipment, raw materials, processes or the environment changes. Start
with the most critical jobs first through a prioritization analysis that considers:

5. Accident frequency and severity: Jobs where accidents occur frequently or

		

where they occur infrequently but result in serious injuries.

6. Potential for severe injuries or illnesses: Jobs where the consequences of an 		

		

accident, hazardous condition or exposure to harmful products are potentially

		severe.

7. Newly established jobs: Due to lack of experience in these jobs, 				

		

hazards may not be evident or anticipated.

8. Modified jobs: There may be new hazards associated with changes in job

			procedures.

9. Infrequently performed jobs: Workers may be at greater risk when undertaking 		

		
		

non-routine jobs, and a JSA provides a means of reviewing and identifying 		
hazards in those tasks.

Looking for Job Safety Analysis software?
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About Intelex
With almost 30 years of EHSQ experience, we know a thing or two about how safety, quality and sustainability can
preserve lives and protect the planet. And we know you need to drive productivity and operation excellence, too. That’s
why our technology solutions are built for EHSQ experts by EHSQ experts.

Free Trial:

If you would like a free trial of our software solution, please click here. You will have the opportunity to experience the
basic “plug-and-play” software before making a commitment.

Free Demo:

If you would like a demonstration of our software solution, please click here. This includes a product tour and a
conversation with our software experts.

Pricing Information:

If you would like to receive a custom quote or pricing-related information, please click here. This includes the total
business value that our software will provide, projected ROI, financial benefits via a “hard dollar” analysis and total
business benefits via a “soft dollar” analysis.
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