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Need for a Risk Aware Culture
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“As we look hard into recent events — and revisit and 
assess what we’ve learned from previous incidents, I am 
relying on you to reinforce those aspects of our culture
d e m o n st ra t e d  o n  BONHOMME RICHARD a n d  a c ro ss  
t h e  Na vy rig h t  n o w . Fo cu s  o n  t h e  positive a t t rib u t e s  —
th a t  w ill o ve rco m e  th e  negatives w e  w a n t  t o  a vo id .”
ADM Mich a e l Gild a y, CNO (Na vy Tim e s, 7/22/20 20 ) 

h t tp s://w w w .d e fe n se n e w s .co m /n a va l/20 20 /0 7/22/th e -u s-n a vys-to p -
o ffice r-re ve a ls-g rim -d e t a ils-of-th e -d a m a g e -to -b o n h om m e -rich a rd /



Why High Consequence
Events Prevention? 
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• If a technically strong organization 
can identify the behaviors that can 
lead to human error within its 
operations, and

• If that organization and its people 
(from junior team members to top 
management) commit themselves 
to eliminating those behaviors and 
to building a stronger culture…

→ The organization can prevent 
errors at their source

Ke y t o  su cce ss: a  s t ro n g  cu lt u re  a n d  a  
s t ro n g  t e ch n ica l fo u n d a t io n



Building a Risk Aware Culture
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Developing a team culture where people do 
the right thing, even when no one is watching

The High Consequence Events Prevention Framework 
(HCEPF) is designed to mitigate the risk of failure 
throughout an organization by developing a risk 
aware culture to prevent error at its source —decisions

Hig h
Co n se q u e n ce
Eve n t s  
P re ve n t io n
Fra m e w o rk

P rom ot in g  Risk Aw a re  
Be h a vio rs

Asse ssin g  risk cu ltu re

Le a rn in g  from  e rro r 
a n d  fa ilu re s



The Defense Program Balancing Act

Do you want it “right” or “right now?”High Consequence 
Event Button

Waste and 
Inefficiency “Button”

Goal: Deliver and Provide
Mission Assurance

Ever-changing Pressures to 
Reduce Risk Margins

Ever-changing Pressures to 
Increase Risk Margins

Pressure to 
Deny Risk

Pressure to 
Lower Costs

Pressure to 
Lower Standards

Pressure to 
“Produce”

Pressure to
Retire All Risk

Pressure to
Ignore Costs

Pressure to 
Gold-plate Standards

Pressure to Delay

Effectiveness / Security / SafetyProduction / Operations
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Risk Ignorant/Cavalier Organization 
A Losing Proposition

High Consequence 
Event “Button”

Waste and 
Inefficiency “Button”

Ever-changing Pressures to 
Reduce Risk Margins
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Risk Averse Organization
Another Losing Proposition

High Consequence 
Event “Button”

Waste and 
Inefficiency “Button”

Ever-changing Pressures to 
Increase Risk Margins
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Scenario
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You are working at a local Wells Fargo branch. Over the past few 
months your supervisors have increased sales quotas 
exponentially. When you expressed concern that these goals were 
unattainable, you were told they were non -negotiable and to do 
whatever it took to meet them. After a period of working unpaid 
overtime, you decided to create new checking and credit 
accounts using customer information in order to meet these 
objectives. 

What behavior is present?

Unreasonable 
Demands



Developing the Culture
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What’s the problem?
“Destructive organizational habits can be found 
within hundreds of industries and at thousands of 
firms.  And almost always, they are the products of 
thoughtlessness, of leaders who avoid thinking 
about the culture and so let it develop without 
guidance.” Ch a rle s Du h ig g , The Power of Habit: Why We Do What We Do in Life and Business

B-2 Spirit crash in Guam



Developing the Culture
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Good culture is deliberately designed

What’s the right approach?
“There are no organizations 
without institutional habits. 
There are only places where 
they are deliberately designed , 
and places where they are 
created without forethought .”
Ch a rle s  Du h ig g , The Power of Habit: Why We Do What We Do in Life and Business

D5 Trident II Launch
DASO 30



Fukushima (March 2011): 
Where Human Error Prevailed
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The fundamental causes are to be found in the ingrained conventions of Japanese 
culture: our reflexive obedience ; our reluctance to question authority ; our devotion to 

‘sticking with the program ’; our groupism ; and our insularity ”
Kiyoshi Kurokawa , Chairman, Fukushima Independent Investigation Commission

• Na tu ra l d isa s t e r fo llo w e d  b y m a n -m a d e  d isa s t e r 
– Sh u td o w n  o f a n  in d u st ry ke y t o  Ja p a n e se  e co n o m ic  

se cu rit y
• P ro d u c t io n –fo cu se d  a p p ro a ch  t o  risk b y t h e  u t ilit y 
• A d ich o t o m y:

– P o p u la t io n  sa fe ty VS
– Re a c t o r sa fe t y

• W HY d id  t h e  co re s  m e lt ?



Three Levels of Performance Focus
Experience at ExxonMobil
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All three domains are important – a holistic approach to 
risk and mission assurance requires attention to each
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Time

Technology

Systems

People

• Technology focus : sa fe t y a t  t h e  
co m p o n e n t  le ve l

• Systems focus : sa fe t y t h ro u g h  
sys t e m  o f sys t e m s  in t e g ra t io n

• P roce d u re s
• P roce sse s
• Com p lia n ce

• People focus : sa fe t y t h ro u g h  
p e rso n n e l b e h a vio r. Fa c t o rs :

• Le a d e r com m it m e n t
• Kn ow le d g e a b le  a n d  skille d  

a p p lica t ion  o f t oo ls
• W orkforce  b u y-in
• P e rson a l a ccou n t a b ilit y a n d  

w illin g n e ss t o  in t e rve n e

“Driving Toward “0”; Best Practices in Corporate Safety and Health”; The Conference Board, 2003



Correlating Data:
Airline Accident Rates 1960 -2016 
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Major Accidents per Million Flight Hours

1960’s “The Jet Age” 
Technical 
Advancements

1970’s “Black Box” 
Enhanced System 
Procedures and 
Processes

1980’s Crew Resource Management 
Defined Human Behaviors to 
Improve Decision-Making

CriticalCRM.com

Drivin g  risk d ow n  is fou n d e d  
in  “tu n e d ”  t e ch n o log ie s, 
syst e m s, and people , 
re g a rd le ss o f t h e  d om a in .



Heinrich’s Triangle
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Human Element Weaknesses

Major 
Accidents

Minor 
Accidents

Near-Misses

StStrengths Human Element Weaknesses

Major 
Accidents

Near-Misses

Minor 
Accidents

If we learn from events 
at the lowest level and 

work on reducing those 
human element 

weaknesses…

W e  sh o u ld  n a t u ra lly re d u ce  t h e  
like lih o o d  o f m a jo r e ve n t s

An d  m o ve  a w a y fro m  t h e  a p e x

Apex 
Event



“Barriers” to Block Failures

Program 
Failure

There are holes in our barriers –
risks that the barrier will fail

For some faults, the risks may align, one 
failure leading to the next…

And human decision errors will allow the risks to grow

Programmatic System Barriers

Errors in decisions will defeat our efforts 
to minimize the size and number of the 
program risks we face – the holes in our 
technical and system barriers

System
Flaws

15



Building a Risk Aware Culture
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…requires good decisions by everyone every day



Principles
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Values
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Dimensions of Behavior

19

How teams  
organize and 
operate for 

effectiveness

How leaders 
establish the 
tone of the 

organization 

How 
subordinates 

support 
leaders 

Looking Within
How individuals 

guide themselves 

Looking
Up

Looking  
Across

Looking  
Across

Looking
Down



Values
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…and 
Behaviors

21



Conflicting behaviors
Example: Forceful backup thwarted
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Does organizational culture help address such risks?

• In a hospital ER, a cardiac patient arrives
• The ER physician directs a nurse to deliver a 

medication
• The nurse is disconfirmation seeking. Her education 

suggests the medication could kill the patient
• Leveraging her knowledge, the nurse questions the 

doctor; he forcefully rebuffs her intervention and 
directs that the medication be delivered without 
delay

You are the nurse; what would you do?

* De rive d  from  “Intelligent Disobedience,” Ira  Ch a le ff



Risk Averse Organization
Balanced by a Mindful Human Element
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Culture of Risk EvaluationHigh Consequence 
Event Button

Waste and 
Inefficiency “Button”

A deliberate design to maintain the balance in the face of 
dynamically changing pressures

Ever-changing Pressures to 
Reduce Risk Margins

Ever-changing Pressures to 
Increase Risk Margins

Pressure to 
Deny Risk

Pressure to 
Lower Costs

Pressure to 
Lower Standards

Pressure to 
“Produce”

Pressure to
Retire All Risk

Pressure to
Ignore Costs

Pressure to 
Gold-plate Standards

Pressure to Delay

Effectiveness / Security / SafetyProduction / Operations

Personal 
Courage

Humble 
Example

Accept Burden 
of High Bar

Universal Ethical 
Standards

Broad System 
View

Visibility of Split 
Decisions

Willingness to 
Re-Think

Questioning 
Attitude

Forceful 
Back-Up

Openness to 
Critique

Unambiguous 
Accountability

Output- Based 
Performance

Rigorous Self-
Appraisal

Transparent 
Technical Rigor

Formal Risk 
Scrutiny



Learning from the failure of others
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B-2 Crash on Takeoff from Guam 
(Feb 2008)

Nuclear Weapon Security Incidents
(Jun 2006, Aug 2007)

Deepwater Horizon 
(Apr 2010)

Fukushima Nuclear  Plant        
(Mar 2011)

Y-12 Complex Breach                  
(Jul 2012)

Drone Impact on Chancellorsville
(Nov 2013)

Air Show Rehearsal 
(Jun 1994)

Hurricane Katrina 
(Aug/Sep 2005)

Shuttle Losses             
(Jan 1986, Feb 2003)

Greeneville Collision   
(Feb 2001)

Not just “tip of the spear.” Organizational 
weaknesses in the culture contributed to every 

example shown here.



Scenario #1
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You overhear the following conversation between two 
coworkers processing an important software change 
request for safety -critical software (e.g. fly -by -wire)…

• “Hey, weren’t all the issues identified in the last technical 
review closed -out?”

• “Yes, I’m pretty sure they were.”
• “Thanks! I’ll delete them from the system…all done.”
• “Okay, I think that makes sense.”

What behaviors are present?

Tribal Knowledge
Groupism



Scenario #2
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You are working on a manned space program and have just 
left a meeting where you learned that the space vehicle 
sustains damage from material coming off the large 
external fuel tank on every launch . Dutifully, you asked if it 
was a problem and were told that back -of -the -envelope 
calculations looked good and that all of the missions had 
been 100% successful, which has supported a waiver for 
each launch.

What behavior is present?

Success Suffices



Scenario #3 Hurricane Katrina
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Although Federal, State, and local officials were well 
aware that a large population, including many elderly 
and special needs residents, would fail to evacuate 
New Orleans ahead of a major storm, and that a major 
hurricane would flood the city, none of these levels of 
government planned for evacuating the flooded city . 
One (or all) of the concerned organizations should 
have taken responsibility for driving such planning. 
What behaviors are present?

Not My Problem
Absence of 
Accountability



Scenario #4 Nuclear Weapons Transport
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In 2007, a B -52 bomber transported 12 Advanced Cruise Missiles to another 
base for maintenance. Operators thought none had nuclear warheads, but 
due to a series of errors, such as intermingling missile types in storage, half 
of them were nuclear armed —a surety violation. To make matters worse, 
shortly afterwards, a classified Minuteman III missile component was 
shipped to Taiwan in error. The rushed Air Force investigations into these 
incidents lacked depth in their analyses of root causes and left many 
convinced “that the primary motivation within the Air Force was to finish the 
reviews as quickly as possible, with as little further embarrassment as 
possible, and move on.”  Ultimately, the flawed investigations led to the 
forced resignations of the Air Force Secretary and Chief of Staff .
What behavior is present?

Misplaced 
Loyalties



Scenario #5 Deepwater Horizon

29

The prime contractor chose, without explanation, to 
override or ignore a subcontractor’s or a 
subordinate’s expert advice regarding safety -related 
measures for the temporary disconnect at least 
seven separate times, believing the experts to be too 
conservative.
What behavior is present?

Technical 
Arrogance



Scenario #6 Deepwater Horizon
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BP leaders commenced sealing the well in preparation for 
moving the rig to a new drilling location, with knowledge that 
the cement mixture had been submitted to Halliburton for 
testing, although testing had not been completed . The cement 
job was declared successful based upon the amount of cement 
pumped and drill mud displaced, rather than a proper seal test. 
The seal failed, releasing 168 million gallons of oil and killing 11. 
The cement needed more time to cure to properly plug the well 
for reuse. 
What behavior is present ?

Focus on Inputs
vice Outputs



Four Keys to a Risk Aware Organization
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“Success is a lousy teacher. It seduces smart people into thinking 
they can’t lose. And it’s an unreliable guide to the future.”  Bill Gates

Senior leaders c om m it t e d  t o  a n d  a c t ive ly in vo lve d  w it h  HCEP F 
c on c e p ts

– De ve lo p  Min d fu ln e ss /Risk Aw a re  Be h a vio rs
– Eve ryo n e  h a s  a  le a d e rsh ip  ro le
– Sw a rm  issu e s  n o t  ju s t  c a su a lt ie s ; fix p ro b le m s b e fo re  t h e y m e t a s t a s ize

Supervisors a rm e d  w it h  t h e  kn ow le d g e  a n d  skills  t o  e ffe c t ive ly 
le a d  a n d  a p p ly risk  a w a re  t oo ls a n d  a id s
Workforce c on vin c e d  t h a t  e ve n t s a re  p re ve n t a b le  u sin g  skills  
t o  in t e rve n e  a n d  m it ig a t e  c irc u m st a n ce s t h a t  a re  o ff c ou rse
All hands e m p ow e re d  t o  re c og n ize  a n d  m it ig a t e  risks a n d  t o  
in t e rve n e  t o  e n su re  risks a re  n o t  re a lize d

– At  th e  t e ch n o log y, syst e m , a n d  p e op le  le ve ls  



Major Event: Type 45 (Daring -Class) 
Destroyer Procurement
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• 1998 UK Strategic 
Defense Review
• Confirmed r equirement for new 

maritime air -defense capability in 
12ships

• Design initiated promptly 

• Construction starts: 2003 
• Plan reduced to 8 ships in 

2004, then to 6 in 2006 
• Daring commissioned in July 2009
• Daring’s first operational deployment in 2012
• All ships in commission by September 2013 

Data from Naval War College Review, Summer 2013, Vol. 66, No. 3



HMS Daring Video
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https:// www.youtube.com/watch?v=gzPzfOUlWWs

https://www.youtube.com/watch?v=gzPzfOUlWWs


What Happened?
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“….it is clear that what principally went wrong was that we 
were substantially overoptimistic about the time it would 

take to deliver, about the technical challenge it would 
represent, and about what it would cost…”

Sir Bill Jeffrey, MoD Permanent Under -Secretary, March 2009

• Project incurred substantial cost and 
schedule overruns

• Platforms did not provide the level of 
capability initially envisioned

• Program execution and cost control 
improved following 2007 contract 
renegotiation



Program Planning Errors 
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Looking Within
P ro je c t  p la n n in g  w a s ch a ra c t e rize d  b y: 
• Op t im ist ic  cost  e st im a t ion  to  g a in  p rog ra m  a p p rova l
• In co rre c t  re p re se n ta t ion  o f cost s in  o ffic ia l re vie w s
• Lib e ra l a ssu m p t ion s re g a rd in g  u n p rove n  t e ch n o log ie s
• Broa d  MOD a cq u ie sce n ce  to  sh a ky fou n d a t ion s

Others Do It, Must Be OK  
– MOD offic ia ls n e e d e d  to  d isp la y p u b lic  t ru st  a cce p ta n ce b y 

p u t t in g  fo rw a rd  re a list ic  d e ve lop m e n t  a n d  p rocu re m e n t  p la n s
Who Am I to Judge?
– Th e  st a t e  a n d  th e  p u b lic w ou ld  h a ve  b e n e fit e d  h a d  o ffic ia ls 

d e m on st ra t e d  t h e p e rson a l cou ra g e to  d isc lose th e  p rog ra m ’s 
t ru e  cost  a n d  ca p a b ilit y risks



Program Planning/Contracting Errors
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Looking Down
W it h  sh a rp  focu s  on  ke e p in g  cost s  low , MOD o ffic ia ls :  
• De ve lop e d  op t im ist ic  p la n s fo r con cu rre n t  d e ve lop m e n t  o f sh ip  

a n d  p rin c ip a l com b a t  su it e
• Use d  fixe d  p rice  con t ra c t in g  w ith  e ig h ty p e rce n t  o f t h e  e q u ip m e n t  

on  Da rin g  n e w  to  se rvice
• Re d u ce d  p rog ra m  ob je c t ive s a s p ro je c t e d  cost s in c re a se d  a n d  

d e ve lop m e n t  o f ke y t e ch n o log ie s fe ll b e h in d  sch e d u le  
Culture of Production:  
– W ith  a  Cu ltu re  o f Risk Eva lu a t ion , le a d e rs w ou ld  like ly h a ve  t a ke n  a  

m ore  b a la n ce d  a p p roa ch  to  p rod u c t ion  a n d  e ffe c t ive n e ss o f t h e  
p rod u c t



Requirements Errors
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Looking Down/Across
Ea rly re q u ire m e n t s fo r t h e  Da rin g  d id  n o t  in c lu d e  c lose -in  d e fe n sive  
w e a p on s ca p a b ilit y d e sp it e :
• Ub iq u ity o f su ch  syst e m s in  com p a ra b le  sh ip s o f a llie d  Na vie s
• Com b a t  e xp e rie n ce  o f t h e  Roya l Na vy in  t h e  Fa lkla n d s W a r
Not Invented Here
– Be n ch m a rkin g a g a in st  re q u ire m e n t s a n d  st a n d a rd s in  o th e r Na vie s 

m a y h a ve  le d  re sp on sib le  in d ivid u a ls in  t h e  MOD to  in t e g ra t e  t h is 
ke y d e fe n sive  syst e m

Stovepiped Treatment of Risk 
– Form a l, syst e m a t ic  risk e n g a g e m e n t w ou ld  like ly h a ve  le d  t o  

con sid e ra t ion  o f e vid e n t  op e ra t ion a l le sson s

HMS Sh e ffie ld  a ft e r b e in g  
h it  b y a n  Exo c e t a n t i-sh ip  
m issile  in  th e  198 2 Fa lkla n d s 
W a r w ith  Arg e n t in a . Th e  
sh ip  la t e r fo u n d e re d .



Requirements Error (2)
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Looking Up
In t e g ra t e d  b a t t le  fo rce  a ir d e fe n se  ca p a b ilit y w a s n o t  
d e live re d :
• P la n n e d  b u ild  re d u ce d  to  six b a se d  on  th e  e xp e c t e d  

p e rfo rm a n ce  o f Ne tw ork En a b le d  Ca p a b ilit y (NEC) 
• NEC w a s su b se q u e n t ly e lim in a t e d  to  re d u ce  cost , b u t  t h e  

re q u ire d  fo rce  st ru c tu re  w a s n o t  re visit e d  
Sticking to Past Program Decisions:
– Th e re  is  n o  m ore  a p p rop ria t e  t im e  fo r con sid e rin g  a  re vie w  o f 

p a st  d e c ision s th a n  w h e n  th e  e n t e rin g  a ssu m p t ion s t h a t  le d  t o  
p rog ra m  d e c ision  h a ve  ch a n g e d  



Contracting Error
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Looking Across
Mu lt ip le  sh ip b u ild e rs , con t ra c t e d  in d ivid u a lly in  a  b lock-
b u ild in g  a p p roa ch :
• Exp e c te d  MOD to  re fe re e  in t e g ra t ion  a m on g  th e  p rovid e rs
• W h e n  coord in a t ion  p rob le m s e n su e d  in  e xe cu t ion , p rom p t ly p a in t e d  th e  

issu e s a s a  g ove rn m e n t  p rob le m . 
Not My Problem: 
– Alth ou g h  MOD n e e d e d  b roa d  syst e m  ow n e rsh ip from  th e  p a rt ic ip a n t s in  

t h e  b lock-b u ild , con t ra c tu a l m e ch a n ism s to  m a ke  it  a  re a lit y w e re  n o t  
e st a b lish e d  in  t h e  b e g in n in g  o f t h e  p rog ra m , a n d  sh ip ya rd  m a n a g e rs 
w e re  a p p a re n t ly sa t isfie d  t o  w ork w ith in  t h e ir silo s re g a rd le ss o f ou t com e



Shipbuilding Process Error 
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Looking Down
For a  p ro je c t  w h ose  re q u ire m e n t s a n d  d e sig n  
re m a in e d  in  flu x lon g  a ft e r t h e  c on t ra c t  w a s sig n e d  
t h e  MOD t e a m : 

• W a s u n d e rst a ffe d  a n d  d id  n o t  h a ve  a cce ss t o  a  sin g le , 
in t e g ra t e d  p ic tu re  o f t h e  e n t ire  p ro je c t . 

• Did  n o t  m a in t a in  a  sig n ifica n t  on -sit e  p re se n ce  a t  t h e  
sh ip ya rd s  

• Re lie d  on  th e  sh ip b u ild e rs fo r e va lu a t ion s o f p rog re ss, 
cost , a n d  risks 

Passive Oversight: 

– Ve rt ica l kn ow le d g e  a n d  e n g a g e m e n t b y th e  MOD w a s 
e sse n t ia l t o  e n su re  t h a t  t h e  con t ra c to r u n d e rstood  th e  
g ove rn m e n t ’s e xp e c t a t ion s, in c lu d in g  th e ir e vo lu t ion  
ove r t im e , a n d  re m a in e d  on  t ra ck to  m e e t  t h e m



Shipbuilding Process Errors 
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Looking Up
Th e  sh ip b u ild e rs  w e re  a w a re  o f t h e  p ro je c t  ch a lle n g e s  
b u t  fa ile d  t o  p rovid e  fu ll vis ib ilit y in t o  t h e  d e ve lop in g  
risks  a s  d e c is ion s  fo r ch a n g e  w e re  m a d e  b y MOD
Concealment of Dissension:
‒Tra n sp a re n t  d e c is ion  su p p ort  a t  a ll le ve ls  is  a  n e ce ssa ry 
e le m e n t  fo r p rog ra m s t o  a vo id  p re ssin g  fo rw a rd  w h e n  t h e y 
sh ou ld  b e  d e ve lop in g  b e t t e r u n d e rst a n d in g  o f e xis t in g  a n d  
d e ve lop in g  ch a lle n g e s

Looking Across
MOD e st a b lish e d  n o  in d e p e n d e n t  e va lu a t ion  p roce ss  t o  
m on it o r a n d  a sse ss  re su lt s

Absence of Accountability
Disregard of Honest Appraisal: 
‒Un a m b ig u ou s a ccou n t a b ilit y fa c ilit a t e d  b y rig orou s a n d  op e n  
se lf a p p ra isa l sh ou ld  h a ve  a llow e d  t h e  p ro je c t  t e a m  t o  s t a y 
a h e a d  o f t h e  g row in g  ch a lle n g e s



Execution Error
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Looking Up/Across
Com m u n ica t ion  o f d e ve lop in g  p rob le m s a n d  ob st a c le s  u p  
t h e  ch a in  w it h in  MOD w a s ch a lle n g in g
• Rig id  b u re a u cra t ic  st ru c tu re  t h a t  ch a lle n g e d  in fo rm a t ion  flow
• P e rce p t ion  th a t  se n io r le a d e rs w ou ld  n o t  w e lcom e  t rou b lin g  in p u t s
Reluctance to Question Authority and
Surrender to Bureaucratic Process:
– Th e  p ro je c t  t e a m  w a s n o t  p re p a re d  to  d e live r t h e fo rce fu l b a cku p  

n e ce ssa ry
– It  w a s con st ra in e d  b y b u re a u cra t ic  p roce sse s from  m a kin g  t im e ly 

re com m e n d a t ion s fo r ch a n g e  a n d  d id  n o t  e m b ra ce  t h e  n e e d  fo r 
t h ou g h t fu l a n d  su p p ort ive  p roce sse s t o  e n su re  in fo rm a t ion  flow e d
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• First use of Integrated Full Electric Propulsion (IFEP ) in 
a class of complex warships 

• 8,000 hours shore testing planned to mitigate risk  
What happened?
• Major IFEP component design changed after 5,000                                                           

hours of testing; MOD “decreed” remaining 3,000 hours                                                
sufficient for revised design

• Repeated total electrical failures at high injection temperatures; problems 
emerge after 4,000 – 5,000 hours; engines “degrading catastrophically”

• MOD refitting class with additional diesel engines; estimated cost of £1 billion 

Why? Confirmation -seeking, risk cavalier decision making
• Excessive deference to MOD directives:

Reluctance to Question Authority
• MOD reluctance to delay build process:

Culture of Production
• Engineering specifications out of line with operational 

experience:
Surrender to Bureaucratic Process
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