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Safe technical systems. Everywhere.

OUR VISION

OUR BRAND
Connected | Clear | Innovative

We build your confidence in safety 

systems for life – through a focus on risk 

and support for innovation.

OUR MISSION
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Safe technical systems. 

Everywhere.

Amusement Rides

Elevating Devices

Passenger 

Ropeways

Gas Systems

Electrical

Boilers, 

Pressure 

Vessels and 

Refrigeration

Railways
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ACCIDENT PREVENTION MODEL

Research to gather and share valuable 
information and to better assess risks

Educate to increase awareness and 
understanding of safety risks, roles and 
responsibilities

Assess to identify hazards in high-risk 
work, systems and equipment

Enforce to achieve compliance and 
reduce risks

APPROACH TO SAFETY OVERSIGHT

SAFETY PYRAMID



IMPROVING SAFETY OUTCOMES

Assessing risk 

through data

Understanding 

the problem

Implementing 

change 

interventions 

Evaluating the 

impact

Collaborating 

with 

stakeholders



WHY ARE PEOPLE WORKING 
ENERGIZED? 



Image gratefully obtained from: https://www.wattelectricalnews.com/NEWS/How-to-Avoid-Electrical-Injury-and-Death/25135

There are 

human factors 

involved.



A SYSTEMS PERSPECTIVE OF RISK

Interpersonal

Community

Societal

Organizational

Individual

Knowledge, attitudes, skills, behaviours

Coworkers, family, supervisor, friends

Structure, size equipment, culture

Cultural values, safety norms

National, provincial, local laws and 

policy, economic, environment 



A THEORY-DRIVEN, MIXED METHODS 
RESEARCH APPROACH

FOCUS GROUPS
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40
ELECTRICAL 

CONTRACTORS, 

FSRS* & APPRENTICES

1196

FSR = FIELD SAFETY REPRESENTATIVE 

SURVEY RESPONSES 

FROM ELECTRICAL 

CONTRACTORS, 

FSRS*, 

JOURNEYPERSONS & 

OTHERS



…WITH SOME LIMITATIONS

Good mix of roles, regions, sectors, & company sizes 

Convenience sampling
<1% Apprentices 

70% FSRs

53% Journeypersons

48% Electrical contractors

11% Other

REPRESENTATIVE SAMPLE

2% < 4 years in the trade

50%  <10 employees

15%  10-49 employees

7%     50-99 employees

26%   >100 employees 

37%

24%

23%

9%

8%
Lower Mainland

Interior BC

Vancouver Island

Northern BC

Other



8 KEY RESEARCH THEMES 

Investments in safety Perceptions of safety risk Refusal of unsafe work 

Working energized Experiences of shock Reporting incidents & hazardsUse of PPE*

*Personal Protective Equipment (PPE) 

Training



HIGH PERSONAL INTEREST IN SAFETY

94%

79%

74%

0% 20% 40% 60% 80% 100%

To you

To your boss

To your organization

Percentage of respondents who said "very" important

Interpersonal

Organizational

Individual

How important is electrical safety… Personal stories & experiences of others 

Influence perceptions and behaviour around safety

“Yeah, as an apprentice I was working 

on a bucket, had a grounder on. We 

finished, and the journeyman said take it 

off and I arc flashed the whole 500-mile 

line. I should have known better. It 

changed everything I did.” ~ FGD 

participant 

Question: How important do you/your boss/your organization feel electric shock safety is on the job? 



PERCEIVED RISK FACTORS EXIST 
BEYOND THE INDIVIDUAL LEVEL

Interpersonal

Community

Societal

Organizational

Individual

70% poor work practice/complacency

70% relying on others to de-energize equipment

63% miscommunications 

61% inexperienced individuals on jobsite

48% poor labelling 

43% interruptions & distractions at work

28% economic pressure 

52% aging or poor maintained 

equipment

51% non-CSA-approved equipment

42% time pressure

63% poor training in electrical safety and risk

61% faulty testing equipment

Question: How important do you think each of these [factors] are for electric shock risk?



ECONOMIC AND SOCIOCULTURAL 
PRESSURES INFLUENCE INDIVIDUAL 

DECISION-MAKING
“I’ve done service work and 

worked on things that have been 

set up by someone that is not 

qualified, and this definitely 

increases the risk.” 

~ FGD Participant

“…there is a lot of competition 

which creates a race to the 

bottom to do things cheaper 

and faster.” ~ FGD Participant

“…you want to keep the boss happy. Being 

safe is generally slower and bosses don’t 

want that….It may not be your employers 

intention but if you have two guys and one is 

safer and slower – the boss will go with the 

faster guy.” ~ FGD participant



MOST PEOPLE FEEL THEY 
HAD ADEQUATE TRAINING

Yes 
87%

No 
12%

Yes No Decline to answer

Yes 
67%

No 
26%

Yes No Decline to answer

Apprentices/journeymen 

on your jobsite
You personally

“I learned more on the field by 

being exposed to situations. I 

have always had someone 

else show me step by step.” ~ 

FGD Participant

Have sufficient training to prevent all possible 

electric shock



ELECTRICAL WORKERS DON’T ALWAYS 
REFUSE UNSAFE WORK

74% said they would do something different 

to reduce the risk of electric shock on an 

unsafe jobsite…

71% worked more “cautiously”

53% used PPE

49% talked about the risk

41% conducted a hazard assessment

37% worked at a slower pace

23% developed a written plan

20% asked for assistance

16% refused/stopped work

Have you ever refused or declined work 
because of your concerns about electric 

shock? 

Yes No Decline to answer

34%
63%

Question: Thinking of the last time that you worked on a job site or task that you felt was particularly unsafe, did you do 

anything differently? What did you do differently? 



ELECTRICAL WORKERS DON’T ALWAYS 
REFUSE UNSAFE WORK

Felt pressure to work in an 
unsafe environment 

Yes No Decline to answer

58%
40%

47% felt time pressure from 

employers, builders or clients

34% felt indirect pressure because 

others did not object to safety 

concerns

42% work live at least 1x/year when 

they don’t want to

Question: Have you ever felt pressure to continue working in an environment that you felt was dangerous? What kind of 

pressure did you feel? How often do you work in an energized state when you don’t want to?



THERE ARE INTERPERSONAL 
FACTORS AT PLAY 

31% 19%30% 26%

11%

Fear of disappointing 
or irritating your boss 

or client

Fear of overreacting Peer pressure because 
everyone was doing it

Fear of losing your job 
or the work

11%
Fear of being 
reprimanded

Fear of being teased or 
made fun of by 

coworkers

Question: Why did you not actually decline the work? [follow-up from “Have you ever thought you should refuse or 

decline work because of your concerns about electric shock but you did not actually decline the work?”]



43%

24%

22%

19%

8%

5%

4%

3%

0 10 20 30 40 50

None of the above

You were rewarded or praised or told it was good that you refused the work

You felt like you had inconvenienced someone

You felt like you added costs or time to the project

You felt indirectly like you had done something wrong

You were made fun of or teased

You were directly punished or faced overt negative consequences from your superi

You were told not to bring things up again in the future if you felt unsafe

Other

Percent

5%

5%

*Note: respondents were allowed to select multiple responses. 

THERE ARE CONSEQUENCES 
FOR DECLINING WORK

“I refused a job and 

another guy did it. I can 

see how it would be 

hard to say no if you are 

new.” ~ FGD Participant

Question: Did any of the following things happen to you when you refused work?



95% WORK ENERGIZED

Interpersonal

Community

Societal

Organizational

Individual

Access to safety 
equipment

Previous experience 
Complexity of task

Completing a risk 
assessment 

Convenience to de-energize

“…it is implicit that 

you need to work live 

sometimes…” 

~FGD Participant

Question: Have you ever worked on energized equipment? How much does each of these factors influence your decision 

to work energized?



SOMETIMES YOU CAN UNKNOWINGLY 
WORK LIVE

Yes 
61%

No 
38%

Incorrectly believed that you were 

working de-energized 

50% not double checking the system was de-energized

27% miscommunication

27% faulty equipment reading

21% someone turned on the power after you turned it off 

Question: Have you ever believed that you were working de-energized and later found out that you were working live? 

Why did that happen?



THERE ARE BARRIERS TO USING PPE
90% have worn PPE before BUT only 63% wear it everytime it is required

“…it’s an issue to keep [PPE] 

clean and to have it available. 

It’s expensive for first or second 

year apprentices. It’s not 

practical!” ~ FGD Participant

69%

33%

19%

9%

8%

6%

11%

0 10 20 30 40 50 60 70 80

It makes it impossible difficult to do precise tasks

It is not available on the job site/not enough on the job site

It is too hot

It is too expensive

I am unsure when it is required

It is heavy

Other

Percent

“The smaller guys don’t 

always have the funds to 

buy the PPE.” ~ FGD 

Participant

*Note: respondents were allowed to select multiple responses. 

Question: Have you ever worn PPE to protect you against electric shock? How often do you wear PPE? 

What are some of the reasons you do not wear PPE? 



ELECTRIC SHOCK…HAPPENS

“A couple years ago before I retired, I was 

working on a rotating unit 250 dc, I was 

rubbered up, I touched a metal rail, I was 

sweating and the shock went through me and 

I had a black spot.” ~ FGD Participant

Ever experienced shock

95%

3%

32%

78%

39%

51%

20%

23%

7%

35%

8%

0% 20% 40% 60% 80% 100% 120%

Minor shock (1-3 on a scale of 1-10)

Moderate shock (4-6 on a scale of 1-10)

Severe shock (7-10 on a scale of 1-10)

0 1-5 times 6-10 times 11+

120 volts 
25%

208/240 volts 
20%

277 volts 
5%

347 volts 
27%

480 volts 
4%

600 volts 
12%

High voltage 
4%



FREQUENCY AND DEPTH OF HAZARD 
ASSESSMENTS VARY WIDELY

It is routine 
and based 

on 
company 

policy 

You decide 
when you 
think the 
situation 

warrants it 

Other 
4%

Decline to 
answer 

2%

52%
43%

85% felt risk assessments made a 

difference in terms of safety 

Question: How do you decide when a risk assessment should be done?



INCIDENTS OFTEN GO UNREPORTED

50%

38%

11%

5%

0% 10% 20% 30% 40% 50% 60%

Yes, to someone else

No

Yes, to WorkSafeBC

Yes, to Technical Safety BC

Did you report the incident?

Yes

No

44% felt a duty

40% wanted something to change

36% felt someone was or could have been hurt

35% it is mandatory to report

10% self/other was at fault 

64% no one was injured

29% was personally at fault

19% did not know how to report 

Only 63% said their 

company had an incident or 

hazard reporting policy

*Note: respondents were allowed to select multiple responses. 

Question: Did you report it? [In response to “Have you ever had a near miss, close call or incident related to severe 

electric shock?”] Why did you report it? Why did you not report it?



CONCLUSIONS
• Self-report, recall bias

• Social desirability bias 

• No transcription of focus groups

• Sampling at a single time point

• Generalizability 

• This is not just a knowledge & 

awareness issue

• There are many potential areas for 

intervention

• This is bigger than the scope of 

Technical Safety BC’s work

• Challenges with outcome data & 

incident reporting 

LIMITATIONS 



RECOMMENDATIONS

1. Engage with other stakeholders to collaboratively design an intervention (prevention)

2. Seek out additional data to better understand the incidence and impact of electric shock

3. Do further research with small to mid-sized companies 

4. Create environments where it is easy to make safe decisions

5. Help people negotiate the safety they want

1. Make residential clients more aware of the need to de-energize

2. Develop a hazard assessment tool (app?)

3. Create virtual training for apprentices 

4. Provide FSRs with more clarity on their role & responsibilities

6. Improve reporting of near misses, incidents, and hazards 



IMPROVING SAFETY OUTCOMES

Assessing risk 

through data

Understanding 

the problem

Implementing 

change 

interventions 

Evaluating the 

impact

Collaborating 

with 

stakeholders



INTERVENTION PLANNING

Intervention 
planning

Pilot 
implementation

Full 
implementation

Sustain & 
Scale-up

Safety 

outcomes 

Monitoring & Evaluation 

Baseline
X1 X2 X3



INTERVENTION PLANNING

Interpersonal

Community

Societal

Organizational

Individual

Campaign for homeowners &  general public 

Campaign for electrical industry
Cost of PPE and Redesign

Tools for conducting risk assessments

App or website with code info

Working in pairs 

More safety training 

Add “safety time” to budgets

Have a “code consultant” to call



KNOWLEDGE MOBILIZATION
Connecting with key stakeholder groups and sharing research findings 

Industry 

presentations

Sharing the 

report & 

infographic

November 2018 February 2019 February 2019 Ongoing 2019

Secure 

partnerships 

Continue 

industry 

engagement 



1.Given the research findings, what types of interventions do you think would 

be effective in preventing electrical workers from working on live systems 

(knowingly or unknowingly)? Why?

2.How can Technical Safety BC work collaboratively on this to improve safety 

outcomes? Which organizations or groups should be involved?

3.What key indicators might we consider when evaluating the effectiveness of 

our interventions in preventing electric shock?

DISCUSSION QUESTIONS 



FOR MORE INFORMATION
PLEASE CONTACT US:

ENGAGE@TECHNICALSAFETYBC.CA
. 
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 Sign up for newsletters, safety notifications and education event invites

 Access our online learning centre for courses, free videos and 

downloadable resources

technicalsafetybc.ca

contact@safetyauthority.ca

1 866 566 7233 (7am-6pm)

STAY CONNECTED


