
MEASURING SAFETY CULTURE
Bob Welnick



Workshop Forms:

Safety 
Barometer 

Form
Q1-Q2 Only

Safety 
Barometer 

Form Q1-Q4

Bob Welnick Contact:
bob.welnick@michelin.com

Short method covered in this 
workshop 1-2 minutes per interview

Long method NOT covered in this workshop 3-4 minutes 
per interview
• Besides Q1 & Q2, Q3 covers interactions from 

operator Safety Spoke, from the operator perspective. 
• Q4 covers interactions from operator manager from 

the operator perspective. 
• Q3 & Q4 allows deeper dive to target specific 

improvement opportunities to improve the Q1 & Q2 
peer-to-peer safety culture



Introduction: Background

Retired US Navy 

Submarine & 

Engineering 

Duty Officer

Michelin Tire 

Manufacturing

24 years – Tech

15 years - EHS



Workshop Goals
Measuring a Safety Culture

• Understand the basis for the Safety Barometer 

measurement method

• “I do,” Learn how to do a Safety Barometer 

measurement

• Practice “We do,” and demonstrate, “You do,” Safety 

Barometer measurement

• Review an AI Safety Conversation measurement 

application, based on Safety Barometer 



Turning Point – Birth of 3 Values

“Bob, let’s go out and 
look at where the 
contractor’s sprain 

ankle occurred.”



To Impact Others, I HAVE TO CHANGE



US2 EHS Core Values
Values Drive Behaviors

1.We Care for People: We constantly improve our EHS 

management systems as we protect people, assets and our 

environment.

2.We Prioritize Substance: We prioritize our time to focus on the 

highest “value added” actions, rigorously resisting superficiality.

3.To Impact Others, We are Willing to Change: We 

frequently reflect on our own behaviors, “How and what do I need to 

change, to more effectively protect my US2 team members, as well 

as minimizing our environmental impact?” 



Methods to Measure a Culture
Likert Surveys

These types of surveys measures 
intentions instead of behaviors



Methods to Measure a Culture
Observations

The "Observer Effect": When workers know they are being watched, they 

strictly adhere to every rule, wear every piece of personal protective equipment 
(PPE), and take every precaution.

Confirmation Bias: Observers often look for specific, easy-to-spot violations 

(like missing safety glasses) while completely missing complex, high-consequence 
risks like latent mechanical failures or flawed operational procedures.

A Tiny Snapshot: Observations only capture a fraction of the work week. They 

usually occur during daylight hours, mid-shift, and under normal operating 
conditions.



Methods to Measure a Culture
Sampling Past “Actual Safety Interactions”

“Tell me about a recent 
safety interaction you 
had with one of your 

team members.”

Inspired by 
Appendix G & H



Methods to Measure a Culture
Key Points of Measuring Method

• Measures “In-the-Act” safety 

interactions.

• Measures safety interactions 

that are “remembered.”

• 1-2 minute, short interview 

duration.

• Frequency of interactions is 

based on accumulating 

“About when did this occur.”



Which management strategy has the biggest impact in 

reducing safety incidents: 

1.As a Frontline Manager, you focus on checking for 

compliance to safety rules and addressing unsafe 

conditions. Any violations of Lifesaving Rules are followed-

up with disciplinary actions.

2.As a Frontline Manager you focus on 2-Way safety 

conversation, emphasizing the “why,” focusing on specific 

“key” safe behaviors.

3.As a Frontline Manager you coach your team members 

to engage one another, to recognize and reinforce “key” 

safe peer-to-peer behaviors.



TUS Safety Culture – Jun 2023
Q1 & Q2

Target

Safety Barometer Q1 & Q2 Example 

* Site of 1450 employees. Each date in graph represents 
an individual production or maintenance shop.



Bradley Curve for Safety & Quality

Business 

Results

REACTIVE DEPENDENT INDEPENDENT INTERDEPENDENT
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“Workers view 

safety as 

optional”

“Safety is 

following the 

rules”

“I work safe 

because it is 

important to me”

“We watch out for 

each other.”



“I wear 

earplugs if I 

want to.”

“I wear earplugs 

because they 

tell me to.”

“I wear earplugs 

to protect my 

hearing.”

“I care about 

your hearing 30 

years from now, 

so please wear 

your earplugs.”



Focused 
Behavior

Region 1
Reactive

Region 2
Dependent

Region 3
Independent

Region 4
Interdependent

Safety by Luck Safety by 
“Rules”

Safety as a 
Value “Why”

Team Safety 
Peer-to-Peer

Using 
earplugs

1-way 2-way 2-way 2-way

Rules Why Team

Forming 2-way conversational questions

“Everybody 

work safe 

today.”

“What is the 

rule about 

using 

earplugs?”

“How do you 

protect your 

long-term 

hearing in our 

noisy 

environment?”

“How do you 

protect your 

team member’s 

long-term 

hearing in our 

noisy 

environment?”



At morning 
meeting, a 

Safety Spoke 

asks… 

“Make sure you 
work safe today.”“What’s the rule about 

cutting with a knife?”

“Why is it important to 
always stop & look, when 
entering a forklift aisle?”

“Somebody share a 
near miss you had 
recently… Who did 
you share that with?

“Make sure you 
work safe today.”

“Somebody share a 
near miss you had 

recently… Who 
did you share 
that with?

“What’s the rule 
about cutting with 
a knife?”

“Why is it 
important to 
always stop & look, 
when entering a 
forklift aisle?”

Practicing 2-Way 
Conversation

Starting a Morning Team Meeting



Which strategy has the biggest impact in 

reducing safety incidents: 



Measuring the Safety Culture

Rules Why Team

How to measure 

regions of the 

Bradley Curve?

None



REACTIVE DEPENDENT INDEPENDENT INTERDEPENDENT

Safety by 

crossing 

fingers

Safety by 

enforcing 

rules

Safety by 

connecting 

team with the 

“WHY”

Safety through 

coaching team 

members to 

engage others

WHY 
FOCUS

PEER TO 
PEER 
FOCUS

RULES 
FOCUS

NO 
INTERACTION

MEASURING INTERACTION TYPE



Why Limit Questions to “In-the-Act”?

Triggers 
Safe 

Behaviors

Grows 
Safe 

Habits



Q1 and Q2 ONLY Measure “In-the-Act”

“Tell me about a recent 
event where someone 
corrected you on a safety 
issue or thanked you for 
doing something safely?”



Form: Measuring the Safety Culture

“In-the-Act”



REACTIVE DEPENDENT INDEPENDENT INTERDEPENDENT

Measuring what type 
of interactions that 

took place, when Q1 
or Q2 is asked

Interviewee responds 
that there was no 
interaction that they 
remember or have done.

Interviewee responds 
with an interactions 
focused on rules or work 
method, but no specific 
“why.”

Interviewee responds 
with an interaction 
involving a “why” behind 
the rules.

Interviewee responds 
with an interaction where 
someone thanked or 
encouraged to engage 
other team members

Interaction the includes 
WHY

Interaction focus on 
Encouraging Engagement of 
OTHERS (Team)

Interaction focus on 
RULES or HOW

NO INTERACTION

“I can’t remember 
that happening.”

“I came out of the 
breakroom, and 
someone pointed to 
my safety glasses 
flipped up on top of 
my head.”

“I didn’t stop entering 
a forklift aisle. A team 
member stopped me 
and explained a 
serious accident 
where someone 
didn’t look was hit by 
a forklift.”

“John saw me thank a 
forklift operator for 
making eye contact and 
John thanked me for my 
positive reinforcement of 
a safe behavior with 
another team member.”

WHY Peer-to-PeerRULES or HOW

Step 1 : Determine Location of Bradley Curve

“Tell me about a 
recent event 
where someone 
corrected you on 
a safety issue or 
thanked you for 
doing something 
safely?”

NONE



Step 1 : Determine Location of Bradley Curve

Q1

“I started to cut out contaminated rubber from 
the mill. Mark stopped me and told me to put on 
the cutting sleeve and gloves. I told him I was 
rushing and forgot.”



Intervention Type:
R+: is Positive Reinforcement, someone is thanked for 

doing a specific safe behavior.

R-: is Negative Reinforcement, someone is corrected for 

doing a specific unsafe behavior.

None: Neither R+ or R- occurred. 

Step 2 : Determine R+ or R- or None



Q2

Step 2 : Determine R+ or R- or None

“Witnessed an operator attempt to 
move a jammed mix with a jam pole. 

He was pulling the pole down over 
his head. I reminded him of the risk 

of the line of fire if the pole slipped.” 



Description of behavior being reinforced (encouraged)
G-PPE: The behavior of using general PPE; safety glasses, face shield, 

earplugs, gloves, etc.

Key: Post specific, key behaviors identified in the Work Procedure, such as, 

“Cutting away from body,” or special technique known to prevent specific injuries.

Intervention: Key behaviors for non-routine interventions, product jams, 

LOTOTO, etc.

Ergo: Key behaviors to respect Ergo-8 postures or other key ergo behaviors 

specific to a task.

Ped-FL: Key Pedestrian behaviors such as, “Stopping before entering forklift 

aisle,” or “Making eye contact,” “driving with forks lowered,” etc.

Condition: Behaviors related to maintaining risk free conditions.

Team: Interdependent (Peer-to-Peer)

Step 3 : Focus of Interaction



Q1

Step 3 : Focus of Interaction

“I started to cut out contaminated rubber from 
the mill. Mark stopped me and told me to put on 
the cutting sleeve and gloves. I told him I was 
rushing and forgot.”



Step 4 : Injury Severity Potential

None

Non SIF potential

SIF potential

SIF = Serious Injury or Fatality



Q2

Step 4 : Injury Severity Potential

“Witnessed an operator attempt to 
move a jammed mix with a jam pole. 

He was pulling the pole down over 
his head. I reminded him of the risk 
of the line of fire if the pole slipped 

and that he needed to pause and 
assess the risk.” 



Step 5 : Frequency of Interaction

Frequency of Engagement 

“… about when was that?”

Today or Yesterday

Within a week – greater than Today or Yesterday, but less than a week

Within a month – greater than a week, but less than a month

Greater than 1 Month – Greater than 1 month



Q1
“About three 
weeks ago.”

Step 5 : Frequency of Interaction

“About how long 
ago did Mark 
remind you?”

“I started to cut out contaminated 
rubber from the mill. Mark 
stopped me and told me to put on 
the cutting sleeve and gloves. I 
told him I was rushing and forgot.”



“Tell me about a recent 

event where someone 

corrected you on a 

safety issue or thanked 

you for doing 

something safely? I am 

interested in how they 

approached you and 

what the person said.”

“Well, we generally do a 

pretty good job with 

looking out for each other. 

We make sure that we all 

use our PPE.”

“That’s good. But tell me how 

someone either corrected 

you for not wearing PPE or 

thanked you for this.”

“I was coming back from 

break with my safety glasses 

flipped up on my head. John 

pointed at his safety glasses, 

and I said thanks and flipped 

them down.”

“Did John say 

anything else?”

“No, he just pointed.”

No 

discussion 

of why safe 

behavior 

important

Correction 
coaching

Q1 Example

In this case the operator didn’t answer 

the question. Rephrase the question. 

We are looking for “one” specific 

engagement interaction, not general 

practices



“About when did 

John correct you on 

the safety glasses?” “Couple of 

weeks ago.”

Jason 
Smith

Q1 Example



“The second question 

is similar, but tell me 

when you recently 

corrected someone on 

a safety issue or 

thanked you for doing 

something safely? 

Either one. 

I am interested in how 

you approached that 

person and what the 

person said in reply.”

“Well, uhm, I can’t 

really remember 

doing that. My 

memory isn’t too 

good.”

“That’s okay. Thank you 

for helping us. I 

appreciate you honest 

answers. This will helps 

know what to focus on in 

the coming months.”

Q2 Example

Q1

Q2

Jason 
Smith



Q1 & Q2 Practice Examples

.

“About two weeks ago, 

a supervisor saw me 

make a two-foot stop at 

a pedestrian stop sign 

and said, ‘Good job for 

stopping,’ as he 

pointed to the sign.”

John 
Smith

“I saw a Process 

Tech wearing 

prescription glasses, 

with no side-shields, 

on the shop floor. I 

mentioned this to 

him. He thanked me 

and went back to the 

office to get his 

safety glasses.”

.



Q1 & Q2 Practice Examples

.

.

“I don’t remember 

that ever 

happening.”

Michael 
Berry

“About six months 

ago, I saw a 

maintenance 

contractor without 

earplugs and 

pointed this out. He 

said he didn’t 

know. I told him 

were to get ear 

plugs.”



Q1 & Q2 Practice Examples

.“My supervisor saw me point 

to my safety glasses while 

making eye contact with a 

co-worker to remind them to 

put them on. My supervisor 

said, ‘Thank you for keeping 

your team safe.’ ”

Paul 
Jones

“Yesterday, I saw a new 

co-worker engage the 

hoist end-effector to lift 

a mold incorrectly. I 

immediately stopped 

him and showed him 

the correct way, telling 

him about an injury that 

happened a couple of 

years ago.”

.



Measure Safety Culture Calibration Process

Step 1

Step 2

Step 3

Asks Q1 & Q2 
and scores

Listens & 
scores

Compare Q1 & Q2, 
adjust scoring

Report & validate

Change 
positions and 
repeat Step 1 & 
Step 22-3 minutes



Two weeks ago, I was observing Dylan, the Group 7 Frontline 
Supervisor, conducting a morning shopfloor tour we were 
getting ready to cross behind a forklift that was picking up a 
bin. Dylan stopped and made eye contact and then made a 
hand motion of his intention of crossing behind. The driver 
waved Dylan to pass behind her.

“Making eye contact is really good,” I said. “You made sure 
that Valentina knew you were there. Besides your own safety, 
why is this important?” I asked.

“Being a good example,” Dylan answered. 

“Yes,” I agreed, “and even more then that, your actions is also 
setting and shaping this safe habit for your whole team.”

Example 1:



Example 2:

On night shift Friday, I was on the shop floor working, turning around I saw 3 of 
my coworkers talking. One was on a forklift. The two other coworkers were 
standing inside the danger red zone, talking to the forklift driver. 

Approaching, I asked, “What does the red zone on the forklift mean?”

“Yeah,” one said, “you’re right. If the forklift operator finishes talking, and isn’t 
paying attention, he could run over somebody’s foot. That would be a horrible 
injury. I would never want that to happen.”

During the conversation, the forklift driver turned off the forklift, and the red 
lights went out, signaling that the lift was powered down.

I immediately thanked the forklift driver for powering down the lift to protect 
each of us from an accidental injury. 



Example 3:

Yesterday, I saw someone walking across a forklift 
aisle on the phone. I stopped them, asking, “Who is 
responsible for your safety.” 

They said that the forklift were supposed to stop and 
honk to alert.  

I informed them that the only one that is solely 
responsible for his safety is himself.



Example 4:

Last night, I said, “Do you see the white water catch 
pan overflowing?”

He responded, “Yeah, that’s a slip, trip, and fall 
hazard.”

“Any ideas on how to get the team of operators to 
check if it needs emptied. Think of how you would 
feel if someone fell and hurt themself? Can you 
help me lay out felt cloth to prevent a fall?”



Example 5:

About three weeks ago, I saw a contractor walking near a 
crosswalk area. He stopped and waited for a second, looking both 
ways and then crossed. I asked, “I noticed that you paused a long 
time before crossing. Why did you stop so long.”

The contractor said, “I saw a forklift earlier come through this way 
and not blowing their horn.” The contractor told me they wanted 
to make sure that the forklift wasn't coming back.

We talked about the importance of forklift safety and the walkway 
areas and the potential hazards with so much construction work 
going on in the area.



Example 6:

This morning, while I was training Ethan on line 1 calendar, I asked 
him to, “Check the mill for lumps.”

Ethan went to cut the rubber and I stopped him. “Where is your 
cutting glove? Every time you use a knife you must use a cutting 
glove.

“Okay,” he said, “that makes sense. 

“What is the risk for not using the cut gloves?” I asked. 

“I could cut my hand,” Ethan replied.

“That is right,” I said. “I want you to tell any new hire coming into the 
shop what you learned today.”



Frequency of “In-the-Act” Safety Interactions Matters

Within 2 
days

Within a 
week

Within a 
Month

 > 1 Month



Crew 1 (Jan-Mar) vs Crew 3 (Jul-Aug)



US2 CREW 2
Q1 & Q2:

US2 CREW 3
Q1 & Q2:

Most Injuries are interventions



Application Considerations
Measuring a Safety Culture

• Measuring only does not change a safety culture.

• Ensure calibration of measurers to reduce 

measurement error.

• Different work types may require modifying 

“Category of Behaviors.”

• Include the manager when interviewing workers, but 

don’t allow manager to prompt or answer for worker.



US2 AI Two-Ways vs TRIR Tracking

AI 2-Way 

Launch
Immediate 

Feedback

OSHA 1.5



In-the-Act Bradley 
Curve

1-Way
2-Way

Type of Focus Severity

Hey Gary, you should always keep your hand on the end of the roller when handling it.
Gary replied, why should I have to hold the end of it, I can hold the roller right here and 
handle it just fine. Then the end of the roller falls off. I then explain to Gary that is the 
reason why you hold on to the end of the roller, so it doesn't fall off and possibly hit 
your leg or foot.

AI Measurement of a Safety Conversation



AI Two-Way Feedback
Measuring a Safety Culture

Safety 
Conversation

Scoring 
Example

Power Apps

Power BI

Data IKU

Scoring 
Criteria



AI Measurement Demonstration

Example 1: myself and my mp2 discussed the 
impotance of locking out the HA before 
entering it. after proforming the task we 
double checked the machine preformed our 
task and unlocked it. then we discussed how 
we did after it.

Example 2: ALWAYS USE YOUR 
CUTTING GLOVE WHEN CUTTING 
RUBBER





US2 AI for Safety Conversations

Immediate 

Feedback

AI 2-Way 

Launch



Four Levers of 

Engagement 
Inspired by:

4 Levers of Engagement

Source of 4-
Levers of 

Engagement 
Coins

If you want to use these 
specific coins, contact Russell 
directly. Mold is already made, 
last I purchased was ~ $4 per 
coin. 



4 Levers of Engagement
Behaviors that produce results

“Last night, how did 
you accomplish this 
great run with one 

person short?”




