
Are	There	Gaps	in	Your	Safety	
Systems?	

Dr.	Timothy	Ludwig	
Safety-Doc.com	
	
©	2017	Timothy	Ludwig	



Copyright	
Copyright	©	2018,	Timothy	D.	Ludwig.		All	rights	reserved.	
	
Timothy	Ludwig	owns	all	rights,	including	the	rights	to	copyright	of	these	
materials.		No	rights	to	reproduce,	transfer,	assign,	or	create	derivative	
works	based	on	these	materials	are	granted	without	written	permission	
of	Timothy	Ludwig,	Ph.D.	
	
To	use	any	of	the	materials	within,	please	direct	inquiries	to:	
Timothy	D.	Ludwig	
4064	Shulls	Mill	Road	
Blowing	Rock,	NC		28605	
Cell:	828.773.0986	
Email:	TimLudwig@Safety-Doc.com	
Website:	http://Safety-Doc.com	





Andy	Dufresne	
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Andy,	who	had	been	an	amateur	geologist	before	being	
jailed,	asks	Red	to	get	him	a	rock	hammer	for	shaping	
rocks	he	collects	from	the	exercise	yard	into	small	

sculptures.	
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One	of	the	next	
items	he	orders	

from	Red	is	a	large	
poster	of	Rita	
Hayworth	

©	2016	Timothy	Ludwig	



Andy	used	his	rock	hammer	not	just	to	shape	rocks,	but	
also	to	carve	a	hole	through	the	wall	over	the	past	

several	decades.		

Once	through	the	wall,	he	broke	
into	a	sewage	pipe,	crawled	

through	it,	emerged	into	a	field	
beyond	the	prison's	outer	
perimeter,	and	vanished.		
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Clinton	Correctional	Facility	in	upstate	
New	York	

©	2016	Timothy	Ludwig	



David	Sweat	&	Richard	Matt	

incarcerated	for	the	murder	
of	a	deputy	sheriff	
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It	took	months	for	Mr.	Sweat	to	saw	through	the	back	
of	his	cell	and	ultimately	into	an	outbound	pipe	in	the	

depths	of	the	prison	to	escape.		
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The	Facts	

•  David	worked	at	night	

•  He	had	an	accomplice	

•  He	camouflaged	the	hole	in	the	back	of	his	cell	

•  He	walked	catwalks	behind	the	wall	to	find	paths	to	
underground	service	pipes	out	of	the	prison	

•  He	hid	his	dirty	clothes	every	morning	

©	2016	Timothy	Ludwig	



Ultimately	escaping	
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The	methodical	nature	in	which	the	prisoners	toiled	in	
secret	to	escape	is	a	cautionary	tale	to	those	of	us	

working	to	keep	injury	at	bay.		
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The	obvious	ways	prisoners	try	to	escape	are	identified	
and	blocked.			
	
Likewise,	the	obvious	hazards	and	risks	in	our	
workplaces	are	identified	and	mitigated	through	many	
of	our	safety	systems	including	audits,	observations,	
and	discussions.			
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And	what	if	our	Safety	Systems	let	us	
down?	

“…a	story	of	neglect	by	those	who	were	supposed	to	
keep	Mr.	Sweat	behind	bars;	of	rules	and	procedures	
ignored;	and	of	a	culture	of	complacency	among	some	
prison	guards,	employees	and	their	supervisors,	whose	
laziness	and	apparent	inaction	—	and,	in	at	least	one	
instance,	complicity	—	made	the	escape	possible.”		

	 	 	 	 	New	York	Times,	July	20,	2015	
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More	Facts	

•  Guards	slept	during	the	night	shift	
•  No	bed	checks	were	performed	
•  The	catwalks	hadn’t	been	patrolled	in	years	even	
though	it	was	policy	to	do	so	3x	a	month.	One	guard	
even	provided	a	guided	tour	of	the	catwalk	as	a	
“reward”.	

•  Mr.	Sweat	got	tools	by	getting	access	to	contractor’s	
tool	boxes	

•  At	least	one	prison	employee	was	complicit	providing	
heavier	tools	like	hacksaws	and	chisels	packaged	in	
frozen	ground	beef	
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We	need	to	resist	the	urge	to	over-
engineer	the	solution		

	Extra	layers	of	PPE,	rules,	and	cumbersome	
processes	required	after	identifying	a	problem	often	

doesn’t	solve	the	problem.				

Mr.	Sweat	was	in	a	prison	cell		
with	concrete	5	inches	thick…	

	
While	sawing	away	at	a	wall	behind	complacent	

guards	and	complicit	enablers	
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One	prisoner	joked	

“the	only	thing	walking	the	cellblocks	on	the	
overnight	shift	were	the	cockroaches.”	

	
Yes,	the	very	systems	you	put	in	place	such	as	

tools,	equipment,	processes,	policies,	
supervision,	can,	at	times,	actually	be	complicit	
in	increasing	the	hazards	and	risks	you	are	

trying	to	keep	at	bay.			
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How	do	we	deal	with	the		

latent		
hazards	and	risks	that	our	safety	
systems	are	unequipped	to	identify?			
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So…	



What	are	we	not	considering?	

Latent	
Hazards	

Obvious	
Risks	

Complacent	
Risks	

Obvious	
Hazards	

Behaviors	that	put	
workers	at-risk	

Conditions	that	make	
work	hazardous	
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Problems	to	overcome	

•  Hazard	Identification	and	Behavioral	Observation	for	
Risks	are	often	separate	systems	

•  While	Risks	are	taken	in	the	face	of	Hazards	
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Problems	to	overcome	

•  Management	and	Workers	are	often	asked	to	assess	
safety	apart	from	each	other	

•  While	different	eyes	see	different	things	
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Problems	to	overcome	
•  Behavioral	Safety	(BBS)	becomes	a	static	process	only	
finding	obvious	Risks	

	

•  While	the	workplace	is	dynamic	and	the	things	that	can	
get	you	hurt	are	Latent	
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Problems	to	overcome	
•  Pre-Task	briefs	and	Job	Safety	Audits	(JSAs)	do	not	
discriminate	the	behaviors	necessary	to	perform	high-
risk	tasks	safely.	

	

•  Typically	only	prompting	or	assessing	compliance	for	
engineered	solutions.	
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JSAs	are	good	for	assessing	compliance	to	Engineered	Controls	

JSAs	often	fail	to	detail	the	specific	behaviors	needed	to	do	the	task		
Safely	in	the	midst	of	hazards.	



Risk	Monitoring	assessing	compliance	to	Engineered	Controls	

Still	fail	to	detail	the	specific	behaviors	needed	to	do	the	task		
Safely	in	the	midst	of	hazards.	



How	to	plug	the	gaps	

•  Identify	where	variance	is	
– As	a	team	

•  Identify	the	sources	of	variance	
–  In	conditions	
–  In	behavior	

•  Pinpoint	behaviors	in	context	
•  Fix	the	systems	causing	risk	
•  Observe,	Shape,	Move	On	
•  Repeat	
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Skills, knowledge, reminders 

Priorities, expectations, feedback 

Scheduling and time allocation 
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Tools and instructions 

I N J U R Y 

Your system is perfectly 
designed to get the results 
you are getting. 

Your process is perfectly 
designed to get the 
behaviors you’ve shaped. 
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Safety	Flaws	—	The	worker	is	blamed	
because	their	BEHAVIOR	was	associated	with	
the	risk	
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Skills, knowledge, reminders Priorities, expectations, feedback Scheduling and time allocation 
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 Tools and instructions 

INJURY 

Your system is perfectly 
designed to get the results 
you are getting. 

Your process is perfectly 
designed to get the 
behaviors you’ve shaped. 
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System Flaws 
The worker’s 
BEHAVIOR 
alerts us to flaws 
somewhere in 
the System 
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Blaming	the	worker	is	not	the		
root	cause	of	variance	

•  Find	system	causes	that	generate	the	behavior	you	observe.	
• Don’t	leave	80%	cause	on	the	table	

80% 
 

HUMAN 
BEHAVIOR 

80% 
 

SYSTEM 
FACTORS 

PERSON 
FACTORS 

Causes of Errors Causes of Behavior 
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Priorities, expectations, feedback 
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PERFORMANCE 

VALUE 

Skills, knowledge, reminders 

Scheduling and time allocation 

Tools and instructions 

Help from others 
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Performance	must	be	supported		
by	flawless	systems	



Find	the	Variance	
	

•  Manual	Tasks	are	made	up	mostly	of	observable	actions	(Squares)	
	

•  Thought	Tasks	are	made	up	mostly	of	analyzing	documents	and	data	
(Cut	Squares)	and	making	decisions	(Diamonds)	

Manual	Task	

Thought	Task	

?	#	 ?	 #	

?	

Find	the	Variance	
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Behaviors	vary	because:	
Lack	of	discrimination	

Didn’t	know:	
	
What	to	do,	
When	to	do	it,		
or	
Why	to	do	it	
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“I didn’t know”



Discrimination	is	the	key	to	reducing	variance.			
	

Behaviors	seek	Reinforcement	
When	Behaviors	acquire	reinforcement	they	

lock	in	and	become	“Fluent”	
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Behaviors	vary	because:	
Extinction	

Extinction	is	caused	by:	
	
Lack	of	Reinforcement	
	
Fatique	
	
Small	variations	that	stick	
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Normalization	of	Deviance	

“I forgot to”



Extinction	is	often	called	complacency	in	
the	safety	world		

	
When	Reinforcement	stops,	behaviors	begin	to	

vary	as	they	seek	out	reinforcement	again	
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New	Discriminations	create		
“Normalization	of	Deviance”	

Behavior	finds	new	sources	of	Reinforcement	
which	pull	performance	out	of	spec.	

©	2016	Timothy	Ludwig	



Behaviors	vary	because:	
Competing	Behaviors	

The	alternative	is:	
Easier,			Faster,		
Less	Cumbersome	
or…		
More	fun	(interesting,	social)	
	
or…	
Something	the	boss		
told	you	was	a	priority	
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“I did this 
instead”



Behaviors	vary	because:	
Reactive	Behaviors	

Using	behavior	to:	
	
Get	back	at	someone,	
Prove	a	point,		
Resist	against	new	rules	
or		
To	show	off	
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“I’ll show him”



Behaviors	vary	because:	
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The	system	was	
designed	perfectly	
to	LET	THEM.	
	



Make	biggest	impact	on	safety	by	selecting	
high-risk	tasks	with	high-variance	

Risk =  
•  Hazards in the work 

environment 
•  Behaviors can help 

someone stay safe 
•  Behaviors can cause 

someone be at-risk 

Variance = 
•  Different workers  

do it differently 
•  Same worker does it 

differently across time 
•  Low consistency 
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Identify	where	you	want	to	reduce	
variance	or	increase	variance	to	

reduce	risk	

Fixed:	Points	in	task	that	
need	to	be	done	
consistently	to	reduce	risk	
of	injuries.	

	

Goal:	Reduce	variance.	

Flex:	Points	in	the	task	
where	employees	situational	
awareness	and	decision	
making	will	reduce	risk	of	
injuries.	

Goal:	Increase	variance	
through	situational	decision	
making.	

	



Timothy	D.	Ludwig,	Ph.D.	Copyright	2015		

Behaviors	vary	because:	
Discretionary	Behaviors	

Using	behavior	to:	
	
•  Do	a	better,	safer	job	
•  Coach	a	peer	
•  Report	(Observation)	
•  Suggest	improvements	
•  Take	initiative	to		

	 	 	make	change	
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“I’ll go above and beyond”



And	when	peers	frequently	observe	
behavior	and	give	feedback…	
	
-They	find	the	Variance	
-	And	provide	Reinforcement	to	 	 	
	prevent	extinction	
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BBS	PLUGIN	
	

Bringing	it	all	together	in	a	tool	

45	
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Identify	a	high	risk/high	variance	task	

Review	BBS	and	other	Data	soliciting	
input	from		

Managers	&	Operators	

	
Target	High	Risk/High	Variance	Task	

	
éRisk/éVariance

During	Meetings	
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Team	identifies	High	
Risk	/	High	Variance	Task	

©	2016	Timothy	Ludwig	



Team	identifies	Personal	
and	Process	safety	

Concerns	

Which	must	be	addressed	
in	the	Card	
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How	to	plug	the	gaps	

•  Identify	where	variance	is	
– As	a	team	

•  Identify	the	sources	of	variance	
–  In	conditions	
–  In	behavior	

•  Pinpoint	behaviors	in	context	
•  Fix	the	systems	causing	risk	
•  Observe,	Shape,	Move	On	
•  Repeat	
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Create	the	task	observation	

Employees	do	targeted	
task	talking	through	
what	behaviors	they	
engage	in	to	be	safe	

Other	employees	
observe	and	create	the	

TO	Card	

FLEX

Out	in	the	Field	
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Use	SOPs/JHAs	to	list	
Task	Steps	and	identify	

Hazards	

But	use	this	as	
an	opportunity	
to	identify	new	

hazards	
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Facilitators	watch	
associates	doing	a	task	

Associates	“Talk	out	loud”	
the	steps	they	do	to	be	

safe	

Or	discuss	if	
the	task	is	not	
scheduled	
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Check	to	see	if	Concerns	
and	Hazards	have	been	

addressed	
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List,	in	order,	the	Behaviors	in	the	task	
that	will	keep	associates	safe	



Making	sure	there	are	FLEX	
Behaviors	encouraging	SITUATIONAL	

AWARENESS	

Challenge	each	other	to	come	up	
with	safe	behaviors	beyond	what	is	

in	the	operating	procedures	
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How	to	plug	the	gaps	

•  Identify	where	variance	is	
– As	a	team	

•  Identify	the	sources	of	variance	
–  In	conditions	
–  In	behavior	

•  Pinpoint	behaviors	in	context	
•  Fix	the	systems	causing	risk	
•  Observe,	Shape,	Move	On	
•  Repeat	
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Create	the	Task	Observation	Tool	

(T.O.T.)	

Employees	do	targeted	
task	talking	through	
what	behaviors	they	
engage	in	to	be	safe	

Facilitator	creates	a	
draft	Plugin	card	

Employees	describe	
“how	we	can	help”	them	
perform	the	job	safer	

“how	we	can	help”	
items	are	passed	on	to	

Management	

FLEX

Out	in	the	Field	

“WE”	is	
Level	1:	Employees	
Level	2:	Foremen	&	Safety	
Level	3:	Staff	
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Ask	Associates	to	think	through	how	
the	task	can	be	made	more	

reinforcing	

Consider	the	key	performance	
support	for	work	behaviors	
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Create	a	system	where	these	“Help	Issues”	
are	passed	on	to	the	appropriate	level	

(employees,	supervision,	leadership)	and	
acted	on	
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Working	on	these	Reduce	the	Variance	here	



Assign	System	Help	Items	

Team	assigns	a	Level	for	
Help	Items	

LEVEL	1	
Empowered	
Employees	

LEVEL	2	
Supportive		

Foremen,	Front	line	
Supervisors	&	Safety	

LEVEL	3	
Dedicated	

Staff	

Data-based 
Follow Ups…
to right level
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How	to	plug	the	gaps	

•  Identify	where	variance	is	
– As	a	team	

•  Identify	the	sources	of	variance	
–  In	conditions	
–  In	behavior	

•  Pinpoint	behaviors	in	context	
•  Fix	the	systems	causing	risk	
•  Observe,	Shape,	Move	On	
•  Repeat	
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Do	behavioral	observations	when	
the	task	is	engaged	

✓	
✓	

✓	

✓	

✓	

✓	
✓	

✓	

✓	

✓	

✓	

✓	
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Employees	do	self-
observations	using	the	
Task	Observation	Card	

Feedback	shapes	the	
behaviors	to	fluency	

SR+	



Antecedent	 Consequence	
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Provides	the	
context		

for	behavior	

“When	I	perform	
this	step	in	the	

task…	
	

I	know	the	hazard	
I	need	to	avoid”	

The	outcome	of	
behavior	impacting	
future	behavior	

“Peer	feedback	
that	helps	me	get	

better”	
	

“Things	get	fixed	
and	my	workplace	

is	safer”	

Behavior	

Discriminates	the	
safe	behavior	

“This	is	what	I	need	
to	do	to	avoid	this	

hazard”	



LINK 

Connecting	Reinforcers	
To	LOCK	IN	Safety	



LINK 

The	FUELS	Steering	Committee	has	been	kind	enough	over	the	years	to	allow	me	to	sit	
in	on	their	meetings	as	a	PSM	representative.	
	
I	will	take	this	opportunity	to	thank	J.R.	(a	foreman)	for	taking	the	time	to	work	with	
the	committee	on	a	recent	“LINK	Observation”	activity	concerning	Coke	cars.	
	
The	“LINK”	technique	is	a	methodology	which	leads	to	communication	and	ultimately	
understanding.	
	
Activities	such	as	this	meeting	will	assure	the	success	and	safety	of	our	workplace	for	
years	to	come.	
		
Just	thought	you	might	like	to	know, 	J	(Process	Safety	Manager)	



Guess	where	David	Sweat	is	now	
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That	kill	your	Safety	Culture	
(and	what	to	do	about	them)	

Dysfunctional		
Practices	
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