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“A nudge, as we will use the 
term, is any aspect of the choice 
architecture that alters people’s 
behavior in a predictable way 

without forbidding any options or 
significantly changing their 

economic incentives.”





~80% reduced 
spillage







be·hav·iour
noun
1.the way in which one acts or conducts oneself, especially toward others.
"good behavior"

•the way in which an animal or person acts in response to a particular situation or stimulus.



• Bird published in 1960s-1980s

• Assumes rationality 

• Limited incorporation of new research









Two System Thinking

Daniel Kahneman Amos Tversky

Prospect Theory: An Analysis of Decision Under Risk
Econometrica, 47(2), pp. 263-291, March 1979

=



System 1 - Gut Thinking

• Unconscious; reflexive

• Intuitive - Feeling

• Fast

• Low effort

Kahneman, D. (2011). Thinking, fast and slow.
New York: Farrer, Straus and Giroux



System 2 - Analytical Thinking

• Conscious reasoning

• Deliberate

• Slow

• High effort

Kahneman, D. (2011). Thinking, fast and slow.
New York: Farrer, Straus and Giroux







• Lake Shore Drive, Chicago

• Signs; straightening; 
nothing prevented 
accidents.

• Post Nudge: 36% fewer 
crashes

Chicago Department of Transportation, 2007





Kahneman and Tversky, 1979



Choose 
Between

Χ% Chance of Gain



Choose 
Between

Χ% Chance of Gain

γ% Chance of Loss



Choose 
Between

Χ% Chance of Gain

No Change ~ Status Quo

γ% Chance of Loss



Economic theory and “rational man”
Always choose the “best” option

No subjective value



System 1 - Shortcuts



Tversky and Kahneman, 1973



Tversky and Kahneman, 1973



Tversky and Kahneman, 1973

Vivid + Impactful = Memorable

Easy Recall = Higher Assumed Probability

Higher Assumed Probability = More Care & Attention



01

Problems with Probabilities

Consider the following choice:

a) 0.001 probability to win 
$5,000

b) $5 for sure 

N=72
Kahneman and Tversky, 1979



01

Problems with Probabilities

Consider the following choice:

a) 0.001 probability to win $5,000 
(72%)

b) $5 for sure (28%)

N=72
Kahneman and Tversky, 1979



01

Problems with Probabilities

Consider the following choice:

a) 0.001 probability to lose 
$5,000

b) lose $5 for sure 

N=72
Kahneman and Tversky, 1979



01

Problems with Probabilities

Consider the following choice:

a) 0.001 probability to lose $5,000 
(17%)

b) lose $5 for sure (83%)

N=72
Kahneman and Tversky, 1979



Kahneman and Tversky, 1979

Χ% Chance of Gain

No Change ~ Status Quo

γ% Chance of Loss



Kahneman and Tversky, 1979

Χ% Chance of Not Falling

No Change ~ Status Quo

γ% Chance of Falling

Probabilities are “weighted”

Weights are subjective

Probabilities in safety are rarely stated



?% Chance of Not Falling

No Change ~ Status Quo

?% Chance of Falling

Assign Probabilities

Probabilities are Weighted

Values Assessed

1

2

3



Barron and Erev, 2003

“Small feedback-based decisions” (Feedback ≡ Experience) 

Underweight rare outcomes in experienced based decisions 

Safety devices underutilized, despite irrationality of that (Grindle, et al. 2000)



Kahneman and Tversky, 1979



01

Loss Aversion

Consider the following choice:

a) 80% chance to win $4,000

b) $3,000 for sure

N=95
Kahneman and Tversky, 1979



01

Loss Aversion

Consider the following choice:

a) 80% chance to win $4,000 (20%)

b) $3,000 for sure (80%)

Risk AVERSE

N=95
Kahneman and Tversky, 1979



01

Loss Aversion

Consider the following choice:

a) 80% chance to lose $4,000

b) Lose $3,000 for sure

N=95
Kahneman and Tversky, 1979



01

Loss Aversion

Consider the following choice:

a) 80% chance to lose $4,000 (92%)

b) Lose $3,000 for sure (8%)

Risk SEEKING

N=95
Kahneman and Tversky, 1979



01

Loss Aversion

The change matters, not the end state.

Additional costs associated with “safe” 
decision are sure losses.

Needs to reframe those “losses” to 
neutral, or eliminate from decision. 



http://www.propertyempire.com.my/blog/prospect-theory-or-the-loss-aversion-theory/



600 Walking Dead
There has been an outbreak of a deadly disease, affecting 
600 people. Choose one of the following treatment options:

If Program A is adopted, 200 people will be saved.

If Program B is adopted, there is a 1/3 chance that 
600 people will be saved and a 2/3 chance that no 
people will be saved.

N=152
Tversky & Kahneman, 1981



600 Walking Dead

If Program A is adopted, 200 people will be saved. 72%

If Program B is adopted, there is a 1/3 chance that 
600 people will be saved and a 2/3 chance that no 
people will be saved. 28%

N=152
Tversky & Kahneman, 1981

There has been an outbreak of a deadly disease, affecting 
600 people. Choose one of the following treatment options:



600 Walking Dead

If Program C is adopted, 400 people will die.

If Program D is adopted, there is a 1/3 chance that 
nobody will die and a 2/3 chance that 600 people 
will die.

N=152
Tversky & Kahneman, 1981

There has been an outbreak of a deadly disease, affecting 
600 people. Choose one of the following treatment options:



600 Walking Dead

If Program C is adopted, 400 people will die. 22%

If Program D is adopted, there is a 1/3 chance that 
nobody will die and a 2/3 chance that 600 people 
will die. 78%

N=152
Tversky & Kahneman, 1981

There has been an outbreak of a deadly disease, affecting 
600 people. Choose one of the following treatment options:



Phy
siol
ogy Fatigue

Ex
pe
ri
en
ce

Em
otions

Language Probability
Tversky & Kahneman, 1981

The Framing of Decisions & the Psychology of Choice

Stress



Hearing Loss

Occupational
Disease Pinch Points

How do you frame consequences?





Sign here?

Shu, L.L. et al. 2012

Or here?





System one is the gut; the unconscious mind. The key
thing about system one is that it works fast. It is what
leaps in and pulls your hand away from a hot stove
and makes you recoil from a snake. System one is fast,
but at a cost: bias and shortcuts, called heuristics.
System two is deliberative, but it takes a lot of effort.
And we don’t like effort. We default to minimal effort.
Faced with a snake, we don’t want to think; we want
to move. System one is good at that. But when we are
planning a critical task we want system two. This is
the worst slide in the entire presentation. We
don’t want to stop thinking when it gets hard. That’s
where we need to engage workers in using system two
instead of system one. One of the best ways to do that
is to avoid allowing system one to engage or slipping
something in to pull system two back into the decision
making process. Introduce. Cognitive. Disfluence.









Müller-Lyer Illusion



Müller-Lyer Illusion



Müller-Lyer Illusion

Knowledge doesn’t free us from bias – it gives us the ability to control for it



Safety is cognitive 
architecture; we 

design the mental 
environment in which 

work is completed



Ryan.Campbell@WhiteSwanSafety.com

FOR REFERENCES OR QUESTIONS – SEND ME A NOTE!

mailto:Ryan.campbell@whiteswansafety.com

