
 

 
 Professional Word Processing & Transcribing 
 (801) 942-7044 

 Industry Panel: 
Cyberspace and Space Issues 

 
Lieutenant General John Sheridan, Moderator 

 
JoAnne McGuire, Executive Vice President 
Lockheed Martin Space Systems Company 

 
Elon Musk, CEO and CTO 

Space Exploration Technologies Corporation 
 

Dave Thompson, Chairman and CEO 
Orbital Sciences Corporation 

 
Craig Cooning, VP and General Manager 
Boeing Space and Intelligence Systems 

 
Dan Collins, COO 

United Launch Alliance 
 

Bran Ferren, Co-Chairman 
Applied Minds, Inc. 

 
Global Warfare Symposium 

 
18 November 2010 

 
 
 
 Moderator:  It is my honor today to turn the moderator 
duties over to our military host, and moderating this industry 
panel is the Commander of SMC.  He is responsible for managing 
research, design, development, acquisition and sustainment of 
space and missile systems, launch, command and control, and 
operational satellite systems.  He’s responsible for more than 
6,000 employees nationwide with an annual budget in excess of $10 
billion.  Wow!  He is also the Air Force Program Executive 
Officer for Space.   
 
 Ladies and gentlemen, please welcome the Commander of Space 
and Missile Systems Center and our military host for the event, 
Lieutenant General John T. Sheridan. 
 
 Lt. Gen. Sheridan:  Good afternoon, everybody.  I know they 
saved the best for last and we’re glad you’re all here to still 
support with us.  We also understand that beer starts in about an 
hour and a half so we’re watching time. 
 
 We really do have a distinguished industry panel here today.  
I asked them to come together and share their views and share 
them at this time that we’re living in right now of many many 
things going on, many deployments, constant action in the 
operational regime, and constant action in the development regime 
to get ready to support operations at every turn.  That’s the 
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environment that we’re living in now and that’s the environment 
we’re probably going to live in for the foreseeable future. 
 
 The theme of the conference, of course, is adapting to 
challenges and exploring opportunities.  As we look around us and 
we deal with the things that we must deal with every day, I think 
challenges are before us every minute, and we all know and we 
feel that.  Opportunities sometimes can be a little evasive, but 
they’re things if we put our thinking caps on and really work 
toward them, we can find those opportunities to make the right 
investments in.  That’s what we do collectively with our industry 
partners every day in the acquisition business. 
 
 One of the primary challenges we’re really dealing with 
across the board at this point in time in the country is fiscal 
challenges and financial challenges.  So how do we deliver combat 
capability to our warfighters and continue to do that with the 
quality and the capability that they need and expect, but to do 
it with a more keen eye on the finances we’re spending and the 
investments that we’re making so that as was talked about 
earlier, there’s more tooth and there’s less tail to the dollars 
that we are spending in the future. 
 
 The panel’s asked me can they talk about cyber as well as 
space?  I said absolutely.  They can go much further into other 
operational aspects if they’d like to as well.  So we’d like this 
to be, number one, their views on how we’re dealing with this 
whole situation that we’re working in, and then beyond that, how 
do we apply our jobs, our investments and our resources to make 
sure that the capabilities stay on track and get to the field. 
 
 When you look at the memo that Dr. Carter put out not very 
long ago and you look at the 23 areas that he asked us to go 
focus on and change things in, and the specific financial 
challenge that’s associated with that which is $100 billion in 
overhead savings to be identified, and to move into the tooth end 
of our business.  And $28 billion for the Air Force alone.  It’s 
a large challenge and something we have to deal with. 
 
 So we’ve been asked to examine ourselves and find 
opportunities for savings which can translate into this bigger 
capability, more capability and improved capability as we go 
forward. 
 
 With that as backdrop I’m extremely pleased to have our 
distinguished panel here today, and I’m going to turn this over 
to them in just a minute.  I’ll introduce each one of them in 
turn.  I’ll ask them to speak for eight to ten minutes on their 
views on the situation, how they look at it and how they might 
deal with it.  At the end we’ll take questions from you and we’ll 
ask them for answers to your questions. 
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 If I could start with Ms. JoAnne McGuire.  JoAnne is the 
Executive Vice President of Lockheed Martin Space Systems 
Company.  SSC employees 17,000 people and provides a broad 
spectrum of advanced technology systems including human space 
flight systems, satellite and missile defense systems, space 
observations, and interplanetary spacecraft.  JoAnne serves on 
the United Launch Alliance Board of Directors and she recently 
was awarded the prestigious Van Karmen Wings Award by the 
California Institute of Technology.  JoAnne? 
 
 Ms. McGuire:  Thanks, Tom.  It’s always great to join you 
all here at the symposium, the annual symposium we hold here, the 
AFA hosts for us to get together and talk about the issues of the 
day.   
 
 It is really an interesting time that we encounter, and for 
those of you who have been in the space community as long as I 
have, and there probably aren’t very many of you -- that’s more a 
commentary on me than you I think -- it’s almost unprecedented 
times, in my judgment, when we look at the state of the global 
economy, the extraordinary deficits that our nation is running, 
and the shifts that are taking place in our national priorities 
as a consequence.  It is very clear, hugely clear, that the 
defense sector will not be protected or sheltered or held immune 
to the perfect storm that is really surrounding us and gathering 
around us.  It’s very clear to me also that Secretary Gates, 
while he is a keen defender of a strong defense and a keen 
advocate of a strong defense, is going to have his challenges.  
And you just had to listen to the Deficit Commission Report out 
earlier this month, and more recently the comments by Senator 
Domenici and Alice Rivlin about the fact that defense is the 
single largest element of our nation’s discretionary budget, and 
to presume that we will somehow be exempt from the pressures of 
figuring out how to do more without more I think is the way we 
were talking about it a few months ago, I think even now people 
are starting to rumble about doing more with less.  It’s very 
clear that that will be our challenge for now and for the 
foreseeable future. 
 
 Lockheed Martin and most of the organizations represented in 
this room, I am sure, are all taking keen notice of these 
developments and actually are laying in place strategies to 
address this, and I’m here to talk to you today about some of our 
thoughts around how we can achieve greater productivity, do more 
with the taxpayers’ money that we are charged with being stewards 
of. 
 
 I want to talk about really three things.  Something that we 
think is predominantly within the sphere of our U.S. government 
customers to help with; something that’s predominantly within the 
sphere of industry’s control; and some things we ought to be 
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doing jointly.  So I want to talk about stability, operational 
excellence, and partnership. 
 
 AS we watch and have watched the unintended consequences of 
the U.S. government’s buying practices it’s become increasingly 
clear that there are real opportunities for enhanced 
productivity.  One of the things that I think we need to do is, 
just kind of readjust our mindset and really reef our sales in 
looking at the times that we confront.  We are at kind of the 
back side of the most significant recapitalization of national 
security space that has ever happened in the history of this 
nation.  In protected communications, wideband communications, 
narrowband communications, PN&T -- precision, navigation and 
timing, early warning systems, weather systems, classified 
systems.  We have been on a development binge, I guess is the way 
I would describe it, and we now find ourselves at a really 
critical crossroads.  We are at the point of fielding some of 
these capabilities for the first time and really feeling the 
weight of the obligation to assure that the billions, and 
actually tens of billions that have been invested in these 
capabilities, are successfully and appropriately deployed and 
brought on-line. 
 
 That’s a huge responsibility for us, but at the same time we 
need to be looking collectively at how we position the industry 
and the community to move forward after that.  We can’t do one at 
the expense of the other.  We have got to do both.  We have got 
to focus very keenly on the challenges of the moment.  Over the 
next 15 months there are at least four or five “first of a kind” 
systems that are going to be deployed.  But at the same time, now 
is the time for us to be really laying the groundwork for what 
the programmatic planning for these capabilities over the next 
five to ten years needs to be, and figuring out how to do that in 
a more affordable fashion. 
 
 For me, a real tenet for sustained affordability is 
stability and predictability of buying practice.  Stability in 
requirements, stability in funding, and constancy of purpose in 
the leadership.  All of us -- government and industry -- need to 
become much more disciplined at saying no to scope creep.  I 
think we’ve gotten better about requirements creep.  I know 
certainly on GPS-3 collectively we have had I think only two 
requirements changes since contract award, both of which were to 
de-cope requirements that were deemed unnecessary.  We’re already 
seeing the benefits of that kind of appetite control in a really 
very important development program.  It has enabled us to take 
GPS-3 to its CDR really two months early and on budget and 
showing all the signs of being a very successful development 
program. 
 
 There are lots of instances now for some of these systems 
that are post development for us to pay attention as we move into 
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the recurring build cycle.  The stability we need there and the 
constancy of purpose we need there is really around looking at 
trying to resist the temptation to say well geez, it would be 
really good if we did just a little bit more testing.  It would 
be really good if we just ratcheted up the specs on these parts, 
because we know some mission assurance is good, more mission 
assurance is even better, right?  I think Doug Lavero said it 
really well recently where he talked about the top threats to 
assurance of space systems.  I think he put affordability at the 
top of the list. 
 
 It’s really hard to get into this one strike and you’re out 
business if you can’t get in the batter’s box because you 
couldn’t pay the price of entry.  So we’re really mindful of 
pushing back and looking to push back.  There are instances where 
the contract type can facilitate this, appropriately so, and 
there are places where fixed price incentive contracts are 
absolutely the right mechanism, where we have retired most if not 
all of the development risk; where we can quantify what the risks 
are that are in front of us relative to, for instance, a fragile 
industrial base.  We need to just make sure that when we put 
those contracts in place that we’re doing them for the right 
reasons and that we’re not doing them to effect some kind of free 
lunch where contractors pay the freight for a customer’s 
inability to say no to some of the “nice to have’s”.  So stable 
requirements is a big part of it.   
 
 Stable funding is a big part of it as well.  There’s now a 
serious consideration being given to looking at multi-satellite 
buys which has a tremendous amount of benefits associated with it 
that I’m sure all of you in the business are familiar with, with 
economic order quantity, the lot testing of parts, stabilizing 
the industrial base, managing flow, not just through the prime’s 
factory but through all of the suppliers, factories across the 
supply chain. 
 
 The reason that multiple buys have been hard for the 
government to proceed with recently is because these satellites 
are expensive.  At a billion dollars a copy, saying I’m going to 
buy three in a given year is a huge blivot for the Air Force to 
accommodate within their TOA.  So now there’s talk about let’s do 
these multiple satellite buys and incrementally fund them. 
 
 That’s a great idea.  I think the benefits of economic order 
quantity absolutely are there and we should vigorously pursue 
them.  It comes with a real requirement for funding stability, 
real discipline on the part of the government to assure that the 
funding flows in an orderly fashion, or you can end up costing 
more than they would have cost if you would have bought them one 
at a time even. 
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 So that kind of stability of purpose is really a key part of 
what we need in order to achieve some of these productivity 
enhancements. 
 
 But if we want to attack affordability, we really need to 
attack it on all fronts, and there are clearly things within the 
industry’s purview that can be done better.  We do need, and I’ve 
been really a broken record on this for the last several years as 
we have moved through some of the peak of our development 
activities, we need to do a much better job of making our 
execution of contracts from ATP to delivery a much more 
predictable journey.  
 
 I’ve talked about the fact that in the early days of flying 
most people were just grateful to have an even number of takeoffs 
and landings.  In a lot of ways the space industry gets like 
that.  They said mission success, that’s what it’s all about.  
And of course mission success is what it is about at the end of 
the day.  But if you haven’t had a pleasant journey, the 
likelihood of getting an opportunity to take another trip, having 
somebody take another trip with you, diminishes radically. 
 
 The analogy’s really interesting.  I think today most of us 
would say commercial air travel isn’t much fun and we’re kind of 
going backwards.  We’re going backwards to well, you’ll get your 
equal number of takeoffs and landings but it’s not a very 
pleasant journey.  We all know how unsatisfying that is. 
 
 We need to be mindful of making these journeys for our 
customers from ATP to delivery much more predictable.  Maybe not 
as enjoyable.  Maybe we do need to say look, if you want us to 
deliver on time and on budget you’ve got to stop doing this, this 
and this.  You’ve got to stop bringing 500 people to a design 
review.  You’ve got to stop asking for three more independent 
review teams to come in.  But if you do that, I can guarantee you 
I’m going to get you from Point A to Point B at the appointed 
time within the dollars that you have allotted, and do it 
successfully. 
 
 But it’s not just about asking customers to change their 
behaviors.  We need to change our behaviors as well.  And we’ve 
been examining really every dimension of the work that we do with 
a real strong focus on getting it right as much as possible the 
first time. 
 
 The engineers all want to rebel at that and say well, we’re 
doing cutting edge things.  And I would say yes, we are.  In some 
instances.  But when you look at our track record of performance, 
we’re not failing at the “first of a kind” things.  We’re failing 
at the blocking and tackling.  What that says to me is we’re 
spending too much time improvising on things that really are 
repetitive without taking advantage of our collective learning, 
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best practices standards and the like while being alert for those 
opportunities to innovate. 
 
 So at Lockheed Martin we’ve been evolving our design 
processes to assure we’ve got best practices across the 
organization, looking at how to best leverage the talents across 
the organization and not operate like a loose federation of 10 or 
20 program offices.   
 
 We have been looking at advanced technology to facilitate 
how we can do design better with collaborative, immersive 
visualization tools, model-based system and software development 
tools. 
 
 We’re also looking at designing for commonality a bit more.  
All these things will sound like duh, why haven’t you been doing 
that all along?  I will tell you I think anyone who’s been in 
this business knows how hard it is to get two engineers, much 
less two customers, to agree to one design that they can make 
work for multiple purposes, but it is absolutely what we need to 
do, not just for cost purposes, but for quality purposes as well. 
 
 A big part of the operational excellence piece for us I 
think is about facilitating some of the softer side of the 
culture that you want to embrace in your organization.  It’s 
about engendering ownership, engendering teamwork, engendering 
communication and commitment to honoring your promises. 
 
 I tell my teams, look, every one of you, if you think about 
a program there are literally tens of thousands of mini-
transactions that take place among engineers, between engineers 
and suppliers, between technicians and engineers.  In every one 
of those instances I need each of you to act like a committed 
supplier who’s trying to please a customer and every one of you 
who’s on the receiving end of some dependency to be a really 
demanding consumer. 
 
 If we hold each other to these higher standards we will 
absolutely raise the bar on the enterprise as a whole and get 
better outcomes, get more delivered for less. 
 
 At the end of the day the final ingredient, I think, to 
achieving this affordability is partnership.  There are folks 
that talk in Washington about “the global war on contractors”.  
It is unhealthy to even be discussing.  I don’t want to believe 
that that’s happening.  I don’t think that in the space community 
that will serve us well. 
 
 In this perfect storm we’re confronting the case for 
partnership has never been stronger.  It really does rely on us 
spending the time to build the foundation of common purpose and 
trust, and not be when one’s subjected to pressure, looking for 
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how to get well at the expense of the other part.  It can’t be 
industry saying I’m going to get well on changes on these 
contracts.  Every time the customer asks me to do something oh, 
that’s out of scope. 
 
 But conversely, it can’t be by saying on the government 
side, I’m committed to the mission and if you are you’ll give up 
your profit too.  It just doesn’t work.  So we need to find that 
common ground and really focus on what we can do together to 
address these challenges that we confront.  We do need to look at 
are we putting the right incentives in place?  We do need to look 
at have we aligned the objectives of the oversight functions with 
the objectives of the acquisition community, with the objectives 
of the user, and to all of those objectives, have some mirror 
image and general harmony with having a robust industry, an 
industrial base that earns a fair return. 
 
 I had a professor at UCLA, Musha Rubenstein, who used to 
talk about bringing the future to the present.  I think in fact 
that’s what Dr. Carter is trying to do with his 23 initiatives.  
There is a future for this industry, there is a future for this 
community, but it ultimately depends on our partnering to find 
ways to make more affordable solutions in the face of these 
fiscal pressures without sacrificing our principles, without 
sacrificing our shareholders, without sacrificing mission 
success. 
 
 Thanks very much. 
 
 [Applause] 
 
 Lt. Gen. Sheridan:  Mr. Elon Musk is the CEO and CTO of the 
Space Exploration Technologies Corporation, SPACEX.  He’s the 
chief designer for rockets and spacecraft.  SPACEX’s Falcon-1 was 
the first privately developed liquid fuel rocket to reach orbit.  
Falcon-9 and Dragon, the rocket and spacecraft, won the NASA 
commercial space shuttle replacement contract in 2008.  He’s also 
the co-founder of PayPal, the world’s leading internet payment 
systems.  Elon? 
 
 Mr. Musk:  Thanks. 
 
 I actually had dinner with Ash Carter just shortly after he 
was appointed and talked about this exact subject.  I think he 
and I were in complete agreement.  To understand the behavior of 
any system you have to look at the incentive structure, both the 
positive and negative incentives.  I’d encourage people to read a 
book, Freakonomics.  There’s actually a movie Freakonomics, which 
shows you how apparently sort of perverse behavior is created 
because of the incentive structure.  If the understand the 
incentive structure, the behavior is really quite obvious. 
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 In the government contracting realm if you have cost-plus 
contracting as the primary mechanism, you’re creating an 
incentive to maximize costs up to the limit of the program being 
canceled.  Incentive structures like that make good people do bad 
things.  So I think it’s really important to go to a fixed price 
type of contract. 
 
 The NASA COTS model, it’s the best implementation I’ve seen 
of such a model.  It’s really quite well thought out.  I’d 
encourage people who are curious about it to talk to Allen 
Lindemoye at NASA who runs the program and was a key part of 
putting it together, a very sensible fellow. 
 
 In the COTS model the idea was that it’s predominantly 
funded by NASA.  There’s a small amount of private investment in 
addition.  Then there’s a series of fixed payment milestones, 
primarily hardware driven.  So as you make progress with 
hardware, also designer views, you get these fixed milestones.  
If you exceed that amount then you’re responsible for whatever 
that excedence is.  You have to raise that yourself. 
 
 I think a very notable thing about the COTS program was when 
one of the companies that was initially selected, there was 
initially SPACEX and Rocketplane Kistler.  When it became clear 
to NASA that there was no reasonable possibility of Rocketplane 
Kistler completing their contract, and they gave them a 
reasonable chance to make it happen.  They did something which I 
think is rare to see but a really good thing.  They stopped the 
contract, recompeted the funds in fact to Orbital, and gave 
Orbital the other slice in the cargo transport contract for the 
space station.  Congratulations, by the way.  [Laughter].   
 
 So you still had two competitors.  You had sort of really 
rational decisions being made.  If you were doing sort of 
upgrades to your house or something these are the sort of 
sensible things you would do.  If a contractor wasn’t performing, 
fire them, get another one.  But this tends to not happen very 
much from what I’ve seen in the government contracting realm. 
 
 I think also the incentive structure on the government side 
is not good either.  There is a risk/reward asymmetry.  You 
really want these two symmetric.  You want risk to be 
proportionate to reward, and you don’t want punishment for things 
going wrong to far exceed a reward for things going right.  I 
think that’s largely the case.   
 
 If you have a certain amount of money per year to spend on 
getting things done, if it’s $10 billion or $100 billion, 
whatever it may be, how people should be measured is what did you 
get done for that amount of money in that year.  Not what did you 
not get done. 
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 If you have a billion dollars and you could do ten things 
for $100 million but there’s a chance that two of those ten would 
fail; or you could do -- so you’d have eight good things that 
happened.  Or you could do four things and be sure of those 
things happening.  The incentive structure is set up such that 
people will go for the 50 percent productivity solution because 
whenever something goes wrong they get blamed and punished much 
more than when things go right. 
 
 That’s what’s led to satellites in particular, and rockets 
to some degree, getting more and more expensive every year.  As 
you touched on, you want more and more mission assurance.  You 
don’t want your career tagged with that failure or have anything 
possibly that you could have done where somebody could point to 
you and say oh, you didn’t get that third independent review. 
 
 So the incentive structure I think in the military really 
needs to be adjusted and I think it actually starts with 
Congress. Congress will haul you out in a coffin if they spent 
money on something that didn’t work. 
 
 That’s how the Prime Ministry works.  As a corporation, 
you’re rewarded on the net.  What’s your revenue minus your cost 
and you’re rewarded on the net.  You’re not rewarded on how 
loaded you make your cost number independent of revenue.  So I 
think that incentive structure really needs to change in order to 
be more productive.  I know Ash Carter believes the same thing. 
 
 I think that’s all I have to say.  Thank you. 
 
 [Applause] 
 
 Lt. Gen. Sheridan: Thank you, Elon. 
 
 Mr. Dave Thompson is the Chairman and CEO and Co-Founder of 
Orbital Sciences Corporation, the industry leader in providing 
smaller, affordable space systems to commercial and government 
customers.  He’s a Fellow of the American Institute of 
Astronautics and Aeronautics and the American Astronomical 
Society and the Royal Aeronautical Society.  Dave? 
 
 Mr. Thompson:  Thank you, General Sheridan.  Good afternoon 
everyone. 
 
 I thought I would start with just a brief review of the last 
decade in national security space acquisitions.  During this 
period many smart and very dedicated people, both in the military 
and the civilian leadership in the Defense Department and in the 
industrial partners to those agencies have created a new 
generation of space systems that as they come on line this year 
and over the next several years are going to provide 
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unprecedented levels of capacity and performance to our troops 
and to our national leaders across a broad spectrum of missions.  
 
 We probably all remember back in the late ‘90s and the early 
part of this past decade where a number of failures in both 
spacecraft and launch vehicles put a great deal of emphasis on 
reliable operations during both the launch phases and the in-
orbit operations of satellites and that’s paid off with a very 
good record now over the past ten years in both launch success 
and in-orbit performance.  But it’s also had some unintended or 
unexpected consequences that are perhaps going to present bigger 
challenges now than we anticipated ten years ago. 
 
 We’ve created terrifically capable systems, but we haven’t 
been able to afford many in each mission area, so we find 
ourselves today with relatively brittle architectures in an 
environment which has always been naturally hostile and in the 
future may be hostile due to human acts as well.  In many of our 
mission areas today we are vulnerable to a single loss due to 
either a launch failure or some in-orbit anomaly which could 
pretty quickly lead to important gaps in essential capabilities.  
Over the last couple of years we have become more attuned to 
concerns over the limited resiliency of systems to possible 
adversary actions. 
 
 At the same time we’ve seen our development cycle times 
stretch out a good bit longer than they had been in prior decades 
and this has resulted in delayed fielding of new capabilities and 
also it’s made it more difficult to incorporate advanced 
technology that may be coming either from government programs or 
in some cases from commercial programs into new systems. 
 
 Finally, as we all know, we’ve seen the cost of many of the 
new development programs increase.  Now this has not been true 
uniformly and there have been a number of very successful 
programs carried out right along the lines of their original 
budgets, but in other cases for a whole variety of reasons, costs 
have increased. 
 
 So that puts us in the situation we are today and just 
looking back over the past six months I think there have been 
several events that have really underscored the importance of two 
new factors in our planning and execution of space system 
acquisitions in the future. 
 
 One of those was perhaps most vividly highlighted by Defense 
Secretary Gates’ remarks at the Eisenhower Library back in May.  
I think we all probably remember one of the lines from his speech 
when he noted that the gusher of defense spending that had flowed 
in our direction over most of the past decades has now been 
turned off and it’s likely to stay off for a long time to come. 
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 Just as a month or so after that the Obama administration 
announced the country’s new national space policy which occurred 
actually relatively early in this new administration which I 
think is a good thing for all of us that care about space, but 
one of the points that really struck me in that policy was the 
importance that it placed on considering means to achieve greater 
resiliency of our critical space systems in future acquisitions. 
 
 So it’s with these two new imperatives -- affordability on 
the one hand and resiliency on the other -- that I think we will 
find ourselves in a quite different environment over the next 
decade than the one we’ve been in in the past. 
 
 I would argue that there are two important components in the 
equation for future national security space acquisitions that can 
help us address these two new imperatives. 
 
 First on the affordability side, as Under Secretary of 
Defense Carter has provided in his guidance, there are a number 
of new acquisition practices that I think do apply to most of 
what we do in the space and launch sectors.  Several of his 23 
initiatives are probably not terribly relevant to what we do.  
They are more focused on the purchasing of high end technical 
services, but most of the others to varying degrees I think are 
quite relevant to our business. 
 
 One of those that I believe is important to take to heart, 
and I believe it was the first of the five general themes that 
Secretary Carter developed, was to put a much stronger emphasis 
on affordability than has been the case in the past.  I think in 
some cases that can translate into limiting our aspirations in 
terms of system performance and capability to levels that are 
adequate.  We know that we can apply technology to do better than 
that, but we also are mindful of one of Augustine’s laws.  I 
think it’s Law #15, which I think I paraphrase it fairly 
accurately by saying that the last ten percent of performance in 
a defense system generates about one-third of its cost and about 
two-thirds of its problems.  So if we can architect our future 
systems to be perfectly fine at 80 or 90 percent of the level 
that technology might allow, I think we could be better off. 
 
 The emphasis in another part of Dr. Carter’s themes focuses 
on effective competition.  This is I think one of the most 
powerful mechanisms to elicit efficiency among the industry 
partners.  It is often not an easy thing to take cost out of a 
company structure, but on the other hand if we look at the 
magnitude of the challenge that we’ve been given across the 
defense sector by Secretary Carter, he’s basically challenging us 
to take about five percent of the cost out of our respective 
company structures over the next five years.  About $100 billion 
of savings out of something like $2 trillion of procurement of 
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goods and services.  So thought of in those terms I suspect we 
can rise to that challenge. 
 
 I think there’s also more and more opportunity as certain 
sectors of the commercial space industry have matured, 
particularly in commercial communication satellites and not far 
behind them, imaging systems and launch vehicles, to make greater 
use of these commercial systems and some of the business 
practices that have become commonplace in this very competitive 
market area. 
 
 So the guidance that Secretary Carter provided I think forms 
the basis for very productive response by the space industry.  
But I think we can do better than that and I think we need to.  I 
fear that despite everyone’s best intentions of doing more with 
fixed resources, that we may well find ourselves asked to do more 
with even fewer resources. 
 
 So the other important term in the equation as I see it is 
to look at alternative architectures.  This also perhaps can help 
address the resiliency question.  For some time I’ve advocated 
the option of disaggregated capabilities that would be based as 
technology allows on smaller, somewhat less complex and more 
numerous platforms which if adopted in those areas where the 
essential mission capabilities can still be delivered would have 
a number of attributes and advantages. 
 
 For instance, by limiting our appetites to single or dual 
payload systems, we can apply advanced technology primarily to 
simplify systems as opposed to achieve that last ten percent of 
performance. 
 
 As we do that we can with confidence carry out faster and 
less risky development programs and on cycles that would give us 
the chance to more frequently update the technology that we’re 
using in a number of the key areas.  And with more numerous units 
being produced, smaller and less expensive on a per-unit basis 
but greater in terms of quantity, our production and supply chain 
challenges will become somewhat easier, and I believe that the 
level of mission assurance that would be optimal to apply to any 
one launch or any one spacecraft could reasonably be somewhat 
lowered and made more affordable. 
 
 Finally, and this I think really addresses the question or 
the attribute of resiliency, more numerous systems should be more 
survivable and more flexible and they should provide us with 
greater opportunities for allied and international cooperation 
which will, if implemented, raise the cost, both the military 
cost as well as the diplomatic and political cost of any 
adversary who might choose to attack our systems. 
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 So I think by balancing the improvements in acquisition 
practices with a parallel set of changes over time and space 
architectures, that we really can achieve and actually go beyond 
the challenges to the space industry as quantified by Under 
Secretary Carter. 
 
 I’m hopeful that while the architectural changes may take a 
little longer to have their full effect, that they will lead, 
together with the acquisition improvements, into a virtuous cycle 
in which more up to date technology can be more quickly applied 
to technology demonstrations and adjunct missions to build 
confidence that future architectures can really evolve in this 
direction.  In this regard we’ve seen a number of important 
mission payload technologies confirmed by in-orbit demonstrations 
and adjunct missions over the past four or five years with 
several more coming along in the near future, and a number of 
agencies ranging from the Air Force and the Missile Defense 
Agency to DARPA and others have now carried out a series of 
successful in-orbit demonstrations of these new technologies. 
 
 So looking out for the next five years and beyond, I believe 
that different architectures and revised acquisition approaches 
can produce substantially more affordable and resilient space 
systems in a variety of mission areas characterized by 
disaggregating mission payloads onto somewhat smaller and less 
complex platforms using advanced technology so simplify systems 
and make lower cost easier to achieve, by having a greater 
emphasis on affordability in acquisition decisions, boosting the 
prospects for effective competition, and putting greater reliance 
on commercial systems and business practices. 
 
 Thank you very much. 
 
 [Applause]. 
 
 Lt. Gen. Sheridan:  Thank you, Dave. 
 
 Mr. Craig Cooning is Vice President and General Manager of 
Boeing Space and Intelligence Systems.  He leads the company’s 
military, civil and commercial satellite systems programs and the 
Spectro Lab subsidiary.  He’s a retired Air Force major general 
with most of his 32 year career in uniform dedicated to 
leadership in the acquisition and the logistics arenas.  Greg? 
 
 Mr. Cooning:  Thank you, Tom. 
 
 Last Sunday Boeing Space and Intelligence Systems launched 
its fifth satellite of the year, Sky Terra Satellite, out of 
Bakinore.  So that for us is a launch about every other month.  
Again, great recognition to some of the things that are going on 
in the industry today. 
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 As I listened to my colleagues here, I feel like when we 
were talking about the Carter Initiatives, it almost sounds like 
a wake, and that we have very somber feelings about this.  I 
think there’s another way to look at it.  We can look at it as 
where are the opportunities in these sort of initiatives, which I 
think are out there for the entire space industry at large. 
 
 If I look at what’s going on in the commercial marketplace, 
and as I talk to people like Roman Bosch of SES or Dave McClade 
of IntelSat, or Andy Sukawadi of MRSAT, they’re looking at this 
market out there in space right now and this just insatiable 
demand for bandwidth.  Every time an iPod or iPad is being sold; 
every time somebody else says hey, I want high definition TV or I 
want 3D TV, you can just see the cash registers going off.  To 
them, there are great opportunities from space to provide this 
service to a lot of countries and areas of the world.  They’re 
very bullish in what’s going on in the emerging nations of Africa 
and South America.  And again, look at all those sort of things 
as opportunities.  But at the same time they look at the Carter 
Initiatives and say okay, if there is going to be less money in 
defense, how can we take advantage of that? 
 
 In teaming with the Boeing Corporation one of the things we 
did is a year and a half ago we signed up four a four-pack deal 
with IntelSat and on that was a hosted UHF payload.  Recognizing 
that hosted payloads provide opportunities to provide services to 
the United States government or other governments of the world, 
and do it at a lot lower cost.  That’s something we ought to be 
looking at across the board. 
 
 Just a few months ago we announced a deal for a three-pack 
satellite with MRSAT.  MRSAT is going for L-Band satellites to K-
Band satellites, and on that as well is a hosted government 
payload for KA. 
 
 So there are opportunities out there and I think we need to 
look beyond the fact that we have declining defense budgets out 
there and find from an industry perspective how we might shift 
our gears a little bit and take advantage of those different 
things. 
 
 I agree with Dave Thompson when he talks about 
disaggregating missions.  I think that’s one thing that the 
government can do.  I love the promise of a lower cost space 
launch.  If Elon and SPACEX can continue to show that they can 
get to orbit at a very affordable cost I think it benefits all of 
us. 
 
 I do also recognize the fact that we are coming off the 
heels of a lot of developmental cycles.  As part of that we have 
an opportunity to shift gears in how we do acquisition.  I’ve got 
some thoughts on how we may want to while we’re in the production 
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cycle take advantage of the fact that we’ve already gone through 
a lot of the pains of the developmental cycle and see how we can 
lower costs in the production phase of the procurement. 
 
 I know you’re mainly a government audience and you couldn’t 
ever go through a panel without a PowerPoint chart, so I brought 
three of those that I’d like to show here and just talk a little 
bit about -- Does this thing work?  There we go. 
 
 One of the things I’d like to propose, and for some of those 
of you sitting in the audience, and I see a lot of good friends 
out there and people I’ve worked with during my government days, 
I don’t want you to think about this as déjà vu all over again.  
Clearly about ten years ago there was a big initiative to do a 
lot of commercial type procurements, but it was done in the heat 
of a development cycle. I don’t think that’s appropriate. 
 
 But I do believe that once you’ve gotten past that 
development cycle we need to take advantage of that and lean out 
the processes. 
 
 We believe in a program similar to WGS, if we took a 
commercial approach to WGS, we could provide the government four 
satellites with what they currently pay for three.  I think that 
is a pretty robust opportunity.  And oh by the way, the majority 
of the contracts that I currently have within Boeing Space and 
Intelligence Systems are of fixed price nature.  They’re either 
fixed price or fixed price incentives.  I don’t think they’re 
appropriate for hard core developmental programs, but in a 
production program I think they’re entirely appropriate, and 
certainly all of our commercial satellite programs are firm fixed 
price. 
 
 So what I’m proposing, in order to take advantage of those 
and just line up with the Carter Initiatives, let’s take 
advantage of all the hard work that’s already been done.  In 
those areas where we have active programs, where we’re doing very 
little change traffic on them, let’s make them more commercial-
like. 
 
 What do I mean by commercial-like?  Well, full funding ATP.  
I can take the advantage of lot buys, lowering my subcontractor 
costs, by doing a lot buy for multiple satellites at once.  The 
savings are enormous.  The other thing it does, it precludes us 
from having obsolescence later on as we’re in the production 
cycle.   
 
 You’ve heard this before, minimum government oversight. 
There is a difference between how we do commercial satellite 
programs and how we do government programs.  On programs like 
IntelSat or MRSAT, I may have a group of three or four people 
that are in my plant site providing that oversight and written 
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into our contract is provisions that generate velocity and 
decision-making. 
 
 One of the things that cost money is time.  As we wring our 
hands about some issue that we have on a satellite program and 
the inability to make quick decisions, informed decisions quickly 
drives a lot of cost across the board. 
 
 There are other things.  Commercial providers have skin in 
the game.  And one of the things that we have to do is that we 
warrant our satellites.  So we have warranty payback provisions 
if our satellites don’t perform as intended on orbit.  And those 
sort of things are big motivators to us. 
 
 In addition to that, the business case that companies like 
IntelSat or MRSAT or SES falls apart if we can’t deliver a 
satellite on-orbit that works. 
 
 So one of the other opportunities there we think, while 
you're in production, is to tailor some of the mil standards as 
appropriate to eliminate some of the redundant testing, the cycle 
times, the number of cycles to drive cost benefits. 
 
 Now a lot of people will say what does that mean? Obviously 
all this oversight and all these changes mean that your 
satellites are inferior in space.  If I look at what our 
commercial satellites on orbit, and this is over the past ten 
years, 34 satellites on orbit versus 17 government satellites, 
there is no statistical difference on availability of the primary 
mission than between government and commercial.  So what are we 
paying for? 
 
 Again, I’m talking about satellites that are in production.  
I’m not talking about heavy duty developmental cycle. 
 
 So again, I think there are lots of opportunities out there 
and we ought to take advantage of them.  I think the Carter 
Initiatives, if people think that’s a bad thing, let’s find out 
how to make it a good thing.  Those opportunities are there for 
all of us.  Thank you. 
 
 [Applause]. 
 
 Lt. Gen. Sheridan:  Thank you, Craig. 
 
 Mr. Dan Collins is the Chief Operating Officer for United 
Launch Alliance.  Dan’s responsible for the operation of the 
Atlas and the Delta Expendable Launch Vehicle programs, and he 
has experience with the Delta-2, the Delta-4 and the Titan 
vehicles, sea-launched payloads as well as the Space Station 
Freedom program.  Dan? 
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 Mr. Collins:  Thank you, sir. 
 
 I think we all recognize the major budget challenges the 
Department of Defense and our country must face over the coming 
years, and that we need to become more efficient and scope our 
tasks ahead of us appropriately. 
 
 Dr. Carter had some choices and at ULA we applaud his 
decision to move in the direction of efficiency and productivity 
versus some of the alternatives like slash and burn or a peanut 
butter approach of just cut everywhere and see how people react.  
So we really believe it’s the right move and we believe it’s very 
consistent with what ULA has been trying to do since our 
inception, and really what Atlas and Delta were trying to do 
prior to ULA coming together. 
 
 As we do look at the future we have to be willing to look 
back to the past and learn the lessons that were there, hard 
fought and painful may times, and also look at what’s unique 
about the environment that we’re going to be executing in as we 
move forward and take both of those together as we try and 
discuss with one another and figure out what the right path is. 
 
 We’re very proud at ULA to be entrusted with the most 
critical space assets that this country has.  We’ve talked about 
the tens of billions of dollars that have been invested in 
recapitalizing the space assets over the past decade and they’re 
all coming to the launch pad now.  In fact our team is down at 
Cape Canaveral preparing tonight to launch a Delta-4 heavy 
tomorrow for the National Reconnaissance Office.  I’m proud to 
say that according to my Blackberry all close-out tasks are on 
schedule, working no issues, and all readiness reviews are 
complete.  Especially that last one I’m very happy to say.  But 
the team’s going to rest tonight and move the tower tomorrow and 
proceed with a launch attempt on L-32. 
 
 ULA was formed to enhance our nation’s ability to deliver 
the critical assets with a 100 percent mission success and 
deliver assured access to space more cost effectively and provide 
additional operational flexibility.  We’re proud of our 
accomplishments. 
 
 We have met the KPP and the original EELV requirements of a 
25 percent savings over the heritage systems.  We continue to 
meet that.  We’ve met all of the mission capability 
responsibilities from the medium to the heavy payloads.  And 
we’ve done it while delivering the 100 percent mission success. 
 
 We’ve done more.  We consolidated facilities, we’ve 
consolidated infrastructure, we’ve reduced personnel.  We’re down 
from 4400 people before ULA became a company down to about 3700 
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and really project that over the next few years we’ll be down to 
about 3000 for a constant scope of work. 
 
 In doing this we’ve exceeded our promise on savings to the 
customer.  We’ve exceeded that by 30 percent and over the five 
year period on which the savings will be looked at, we’re going 
to deliver nearly $800 million of savings due to the 
consolidation. 
  
 So like so many things in life, what does that get you?  
Well, not a whole lot.  It gets you the question what are you 
going to do next and how much more are you going to give us?  As 
COO and keeping my eye down and in at ULA one of the key things 
that we’ve done is almost a month ago we completely changed how 
we do business in our factory.  I’ve heard it said that ULA just 
doesn’t care about saving money, and I’ll tell you, that’s not 
the case.  We are working our tails off, and basically we have 
gone to a system which is uncovering unreliable processes in our 
factory and we’re fixing them, and we’re dedicated to make the 
$800 million of savings we’ve delivered so far just a down 
payment on what this team can deliver as we move forward. 
 
 Dr. Carter’s acquisition memos have given us numerous 
opportunities to go and ideas on how to save.  A lot of those 
have been talked to on today’s panel. 
 
 We’re very proud of the teaming and the partnership that we 
have with the Space and Missile Center and we’re moving out on 
many of these.  We’ve already talked that the EELV program had a 
cost KPP to begin with back 12 years ago when the program started 
and that we’re meeting that and we’re continuing to move forward.  
We’re also looking to establish should cost targets as we move 
forward.  We’re stabilizing production rates and providing 
industrial base stability.  And we’re looking at eliminating 
redundancy between the different models of Atlas and Delta where 
some of the models just don’t or some of the configurations don’t 
provide as much value and that the right thing to do is to 
streamline operations.  In that way we can provide better value 
to the customers. 
 
 We’re looking at different incentives, and that really moves 
me to the next idea that I want to talk about.  That’s to take 
advantage of lessons learned in the past. 
 
 In the launch business we just need to look back into the 
1998, 1999 timeframe to see that an imbalanced approach to 
contract incentives will increase cost, not decrease cost.  If we 
get so focused on cost and become imbalanced with the need for 
mission success one day can undo a lot of savings. 
 
 Mission success at all cost won’t work.  Nor will cutting 
costs that alters the fundamental recipe that’s led to the 



INDUSTRY PANEL – 11/18/10  
 

 

 
 Professional Word Processing & Transcribing 
 (801) 942-7044 

  20

record-setting string of launch successes that SMC has delivered 
to our country.  We must work together to first establish the 
behavior needed to deliver both mission success and increased 
productivity.  When we’ve understood what that is, then we need 
to define the incentive solution which will encourage and demand 
that behavior from the contracting community and from the 
government customer. 
 
 It’s important to remember that one size doesn’t fit all.  
We’ve talked a lot about fixed price or cost-plus incentive fee.  
They have their place.  But I think the country’s depending on us 
as the leadership of the space enterprise to determine case by 
case what’s the right solution for this individual situation.  
They’re complex.  The systems we do are very complex.  So to 
decide that for the next ten years we’re going to do contracting 
one way would be relatively foolish. 
 
 As we do look at what behavior we want to incentivize I 
suggest that behavior is one, focused on improving the 
reliability of the key processes that we use in our own systems 
and that we use across the space enterprise.  ULA has been 
honored to support General Kehler, Director Carlson, and General 
Sheridan as they’ve led this initiative across the space 
enterprise, and the men and women of United Launch Alliance 
recognize that the only way we can service today’s need to 
deliver the most critical space assets with one hundred percent 
mission success and at the same time deliver the increased 
productivity is to focus on our processes and make them reliable 
so that everybody in the value stream can depend on having what 
they need to do their job when they need it, and that it’s right.  
Then we’ll start to see mission success further enhanced and the 
cost of our systems become much more affordable. 
 
 Taking this approach allows us to start from a position of 
success and move to confidently deliver more and more value to 
our customers. 
 
 Finally, I’d just like to talk about competition.  EELV had 
its roots in competition, a competition won by Atlas and Delta.  
ULA was formed due to the market changes that made it so that 
effective competition was no longer a likelihood or something 
that existed.  Trying to force competition where it doesn’t 
naturally exist has proven time and again to be ineffective, and 
the Tomahawk cruise missile program is one notable example. 
 
 That said, if someone comes up with a better product -- 
rocket, satellite, architecture, it doesn’t matter -- that can 
meet all the requirements in a consistent manner, then a 
competition or phased transition to the new system must be taken 
on.  
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 My point today is that competition in the space business 
needs to be one of many tools used to form the enterprise our 
country will need in the future.  In space we’ve seen over the 
past decade several examples where the siren song has attracted 
us to the unproven, only to find ourselves navigating through a 
rocky coastline that the incumbent had mapped years ago.  And 
taking this path we’ve seen our promised savings wash ashore in 
little pieces if they’ve made it to the shore at all. 
 
 I’m not trying to say no to competition, I’m just urging us 
to be judicious in its use.  Our space systems are highly 
integrated with ground and launch systems and there are high non-
recurring integration costs.  Careful analysis of the benefits of 
competition must ensure that all costs to enable change are 
considered. 
 
 Competition is the right approach when there’s a market that 
supports it and a thorough assessment of the risks and rewards 
show a good probability that the competition will deliver value 
to the customer. 
 
 Years from now as our successor’s successors look back on 
our tenure as the space leaders our success will be judged not on 
how widely we used the tool of competition, but I believe on how 
wisely we used the tool of competition. 
 
 So I appreciate the opportunity to have added these thoughts 
to today’s discussion and look forward to further dialogue on the 
issues facing us as we move space into the future. 
 
 Thank you. 
 
 [Applause]. 
 
 Lt. Gen. Sheridan: Thank you, Dan. 
 
 Last but certainly not least, Mr. Bran Ferren is the Co-
Chairman of the Applied Minds, Inc.  He’s a designer and 
technologist working in product development, engineering, 
architecture, sciences and the entertainment industries.  He 
serves on numerous advisory boards including the National 
Security Agency Advisory Board, the National Reconnaissance 
Office Technical Advisory Board, and the Department of Homeland 
Security Technology Advisory Group.  He was awarded the Academy 
of Motion Picture Arts and Sciences Technical Achievement Award 
and Scientific and Engineering Award, and he was an Oscar nominee 
in 1987.  Bran? 
 
 Mr. Ferren:  Thanks. 
 
 You're in my town!  [Laughter].   
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 I’m going to offer a completely different and respectfully 
dissenting view to a lot of my colleagues.  And the great thing 
is, I have no accountability as they do, so it’s easy for me to 
say. 
 
 I’d like to begin by showing you a brief 273 page PowerPoint 
deck on increasing efficiency of industry panel presentations.  
[Laughter].   
 
 I guess my problem is that while I applaud the efforts in 
gaining efficiency and so forth, as they would tell you in school 
it’s necessary but completely insufficient to give this country 
what it needs for its future, and I think it’s a terribly 
destructive path if one thinks that simply by gaining efficiency 
or cutting $100 billion or something like that, it’s going to 
position this remarkable country of ours, an experiment unlike 
any that has existed in the history of our civilization, for the 
future our kids deserve.  I have a 17 month old daughter, so to 
me, what kids deserve is top on my priority list.  And she’s 
perfect, by the way. 
 
 What got me interested in space as a kid was watching NASA 
and watching what NASA did for our country.  It was one of those 
interesting moments in time where there was a public mission 
which is an incredible aspiration of putting a man on the moon 
and returning them safely to earth by the end of the decade, and 
there was the military mission which recognized if we didn’t do 
this we could be dead meat due to the ballistic missile threat 
that was currently underway. 
 
 It’s instructive to note that we did Mercury, Gemini, 
Apollo, and were halfway through SkyLab in eight years from a 
cold start as a nation.  And now if we can get a proposal on the 
street and get an acceptable bid on it in eight years we pat 
ourselves on the back as if we’re doing something significant.  I 
think it’s nonsense, and I think we are at risk of becoming 
obsolete in the technology arenas of space and in giving up one 
of our extraordinary assets, which is military space capability, 
surveillance, et cetera, in the face of an asymmetrically 
evolving world where we need big, bold ideas.  The classes of 
big, bold ideas that got us an overhead constellation, got us the 
capabilities of space, got us a bunch of things that happened, 
and I don’t think saving money is the way we’re going to get 
there even though I fully acknowledge as a taxpayer, and believe 
me, I pay my fair share, I believe that that is not going to do 
it.  And if we get ourselves to believe that that’s the goal 
here, we’re going to fail. 
 
 If you told me when I was a kid watching Neal Armstrong take 
the first steps on the moon that some few years later we would 
come to a dead stop and forget manned space exploration I would 
have told you you’re crazy.  This can’t possibly happen.  This 
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wasn’t the end, this was the beginning.  We decided we would do 
things about efficiency in the space program and we came up with 
a reusable shuttle because it was going to save money.  I think 
if you look at the cost of the space-saving shuttle it’s about a 
billion dollars per launch.  That doesn’t seem like a great 
bargain in the whole scheme of things.  We built an International 
Space Station orbiting at the moment which I’ll bet not one of 
you can tell me how many astronauts are on it, their names, or 
what they’re doing.  And it’s a little like if we wanted to find 
the New World back in Spain and Chris Columbus went to the queen 
and said, “Queen, I’ve got a plan to go find the New World.”  
“Great Chris, tell me all about it.”  “We’re going to go build a 
barge, we’re going to tie it up a mile offshore and spend 20 
years learning about life at sea.”  That’s what we’ve done with 
the International Space Station.  [Laughter].  And you wonder why 
our kids don’t have role models in space and the sciences and 
mathematics, because we’re doing boring stuff.  Okay, that’s 
NASA.  We’ve got to fix NASA. 
 
 How about DoD?  Let’s talk about that for a moment.  
[Laughter].   
 
 We need innovation and passion in the Department of Defense.  
I’ve had the privilege to work with many fine people such as the 
people on this panel and excellent general officers who love 
their country, are impassioned, concerned about engagement with 
the enemy and all of the things that we need to do and building a 
strong society.  We’re not going to do it by simply saving costs.  
We need big, bold ideas. 
 
 A big idea was the Bill of Rights.  You know, pretty good 
idea.  A big idea was “own the night”.  The idea that I should be 
able to fight as well in the night time as the day time.  Why are 
you here?  Why do we have an Air Force?  Do you know?  We have an 
Air Force because when the Wright Brothers went to the Army they 
were evaluated with their new technology and it was determined 
that there was no military value to the airplane.  Okay?  So we 
built an Air Force because the Army thought there was no military 
value to the airplane. 
 
 The way we got to the moon is with NASA which we created 
after ending NACA because the people who got us into general 
aviation weren’t able to get us to the moon. 
 
 I have enormous admiration, and I’m so proud of you in this 
room that I don’t even have words for it, but I’ve got to caution 
you, that if you think simply saving money is the way we’re going 
to reinvent this nation for the future, you’re wrong.  If you 
think a requirements process will get you to innovation, you’re 
wrong.  There has never been an example in the history of mankind 
where requirements processes ever yielded a big idea, whether 
it’s in the military or anywhere else.  It doesn’t do that. 
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 Big ideas, and whether the big idea -- You know, gun powder.  
Was there a requirement for gun powder?  The Chinese were sitting 
around and saying hey, we’ve got to dominate the world, let’s 
start with gun powder.  Nuclear weapons.  Was there a requirement 
for it or was someone doing research and technology, basic 
research, and said you know, I think we have a capability here. 
 
 The same thing with the airplane.  There wasn’t a 
requirement for the airplane.  There wasn’t a requirement for 
electric light.  In fact people said it was ridiculous because 
the cities are already plumbed with gas and you’ll never put in a 
second infrastructure.  It’s unaffordable.  And no one will make 
the change.  Besides, electricity is dangerous.  You can get 
electrocuted by electricity and you can’t be electrocuted by gas, 
so clearly sticking with gas is the right idea.  [Laughter].   
 
 You take every major invention that made this world or this 
country -- the automobile.  Go down the list.  Moveable type.  
You pick the invention.  The telephone, the telegraph.  Do you 
know what the most valuable patent in history is to date?  It’s 
the telephone.  Remember who invented the telephone?  It wasn’t 
Bell.  It was Elijah Gray. 
 
 Elijah Gray was working on a device to allow people to 
communicate.  Do you know what Bell was working on?  A device to 
help the hard of hearing.  And the only group that was completely 
isolated by his invention was the hard of hearing because the 
entire society shifted from face-to-face or mail to telephony as 
the way it did business and the only people excluded were the one 
group he was tasked to help which is the hard of hearing or 
people who couldn’t speak. 
 
 What’s the point in this?  Go through all of the great 
inventions you can think of that changed the course of 
civilization, including the ones that gave us our great Air Force 
which there is no equal of in the world.  Not one of them had a 
requirement for them.  Not one of them had an inventor who 
understood the importance of it.  Not one of them had a market 
analysis that said there was a need or a demand for it. And not 
one of them could pass any of your tests for what constitutes a 
green light on a system moving forward.  And this doesn’t stop.  
 
 How about the iPhone?  Do you think there was a requirement 
for an iPhone that changed that whole business? How about any of 
the things that are changing their lives?  Was there a 
requirement for an internet and a world wide web?  Was there a 
requirement for Craig’s List?  The publishers of the world who 
are now going out of business basically said who’s Craig and who 
gives a __ about his list.  [Laughter].   
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 The fact is, the world changes.  And what’s my point here, 
were there to be a point here?  [Laughter].  The point is the 
system is broken.  The acquisition system doesn’t know how to buy 
ideas.  It just knows how to buy stuff.  And the stuff is usually 
a weapon system or a platform.  I’ve got news for you, that often 
the best people to come up with big ideas want to get paid for 
them, one; and two, may not be the right ones to execute it.  So 
the idea that if you only know how to buy stuff in an acquisition 
system but you can’t buy ideas, you are putting yourself at a 
staggering disadvantage to the rest of the world and how business 
is done, and we have to learn how to buy ideas again and foster 
ideas and get back to basic research and technology which 
basically puts thinking and new ideas as top of a priority list. 
 
 We have to take the people who have passion, have ideas, 
nurture them, grow them, put them in environments where they’re 
capable of being generative, and we have to be willing to be 
brave. 
 
 We have reached a point of enormous risk adversity based on 
a system that doesn’t reward success but punishes failure.  And 
in that kind of environment you get the behavior you reward, not 
the behavior you ask for.  You want innovation, you want big 
ideas, you have to get to a process where people who generate big 
ideas are rewarded for those and you have to understand that the 
big idea process is intrinsically messy.  It is not requirements 
driven.  You can’t put metrics against it.  You can’t put it on a 
schedule.  You have to nurture it. 
 
 Now at a war, it really helps.  Our nation is at its best at 
war.  We innovate quickly, we get things done and we build them.  
But no one in the United States, unless you happen to have the 
sadness of losing friends as I have in our various wars.  Now a 
typical citizen doesn’t believe we’re at war, doesn’t believe 
they’re making the sacrifices necessary for that and such, and 
short of that we have to have a process that fosters creativity 
and innovation, rewards kids for thinking out of the box rather 
than punishing them, allows people to have a career path where 
simply being imaginative and really smart, there’s a home for you 
in our space community rather than you're an outlier, and instead 
you're going to go work here at Pixar or Dream Works or one of 
the other places rather than modeling and sim at the Air Force or 
at a contractor. 
 
 I think we’re at a turning point.  It’s a point of national 
crisis.  I think if we pull together and can reignite the passion 
which I know you have, and modify the process by which we buy 
things, by which we score things, by which we award things, I 
concur greatly with things that are saying would you rather have 
one really great company or group that knows how to do something, 
that you put all your energy and time into, or three on life 
support competing with each other to see who goes out of business 
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first?  In the real world what you do is figure out who’s best 
and your job needs to be to know who’s best, and you culture 
them, you develop them, you foster them, and you put them in a 
position of strength for the future. 
 
 I think if we can rethink this, understand that best value 
is an elusive term, and that by setting up the process that we 
have for acquiring things, pitting people against each other, 
incentivizing people to lie when they’re putting in their bids -- 
and when I say lie, I don’t mean dishonesty, I mean leaning on 
the side as we have to be as optimistic as we possibly can to 
come in with a low enough bid to win it, that just, as was said 
by other people, incentivizes bad behavior where you’re just not 
understanding that putting innovation on the critical path is 
messy and expensive.  And the reason you do it is because without 
it you don’t get anything necessary to move civilization to the 
next point or move our Air Force to the next point. 
 
 So while I couldn’t agree more, we have to be fiscally 
conservative, the bread and butter systems that we have to 
deliver on a regular basis we should do with the highest degree 
of efficiency that we know how.  I would urge you strongly not to 
believe that that is all that is necessary to secure the future 
of our Air Force, our armed forces, and our nation.  And we have 
to make a commitment to re-ignite the creative spirit and sparks 
in our kids, create role models where they can look at it and say 
they want to be the next one on the moon, or they want to build 
the next rocket or they want to make the future happen.  At the 
moment the role models kids have are musicians, are people in the 
entertainment industry or in a whole bunch of other things.  They 
aren’t scientists, they aren’t engineers, they aren’t pilots, 
they aren’t a whole variety of people that by simply putting some 
focus on this we could cause to have happen. 
 
 If we do this and are willing to put ourselves at risk, and 
I’m not saying risk the whole enchilada.  I’m just saying what 
percentage of your portfolio ought to be put towards high 
risk/high reward things and understand that in a fiscally 
constrained environment which is the one that we’re heading into, 
that is the only way to ultimately succeed is to innovate your 
way into new territories, redefine the discussion with our 
enemies of what superiority means, rather than allow them to 
redefine it for us.  How about we make asymmetrical a good word 
rather than a bad word?  How about we take the skills and the 
talents of the best and the brightest people in this country and 
focus them on the reinvention and reignition of the spark that 
got all of you interested in serving your country in the Air 
Force and the support community and putting the next man not just 
on the moon, but the next man into the future. 
 
 Thanks for listening. 
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 [Applause]. 
 
 Lt. Gen. Sheridan: Thank you, Bran. 
 
 We probably have time for about two questions.  Let me start 
with one that kind of gives all of you a chance to maybe circle 
back on something you said before and just kind of focus on one 
or two thoughts. 
 
 If you could change one thing regarding how the Air Force 
does business right now with you or with the industry, what would 
it be?  I open it up to anybody that would like to comment on 
that? 
 
 Ms. McGuire:  I would say we would all welcome an Air Force 
that can, kind of leveraging off what Bran’s comments were, be 
committed to managing risk, not avoiding it. 
 
 Mr. Musk:  From a SPACEX standpoint, our perspective is that 
the Air Force has erected enormous barriers to entry at least in 
the launch market, and made it really very very difficult to get 
in. 
 
 It’s sort of strange that we have over 30 missions on 
contract for Falcon-9 which is a vehicle that has more capability 
than the Delta-4 medium, but not one of those is with the Air 
Force.  Why is that? 
 
 Mr. Thompson: The path to more affordable and resilient 
systems will be a difficult one and I think it’s probably 
impossible to select a single change that would by itself move us 
30 or 40 or 50 percent down the path.  But if I had to pick one, 
I think it would be that as we move into a period of producing 
the systems that we’ve spent the past decade or so developing, 
that we not lose sight of the need to continue to invest in the 
technologies that will make it possible to do even more a half 
decade or a decade from now. 
 
 The tendency may be to declare victory for the next decade 
or so in terms of moving technology forward and just build more 
of what we have, and I think that would probably work okay in the 
near term but would not put us in a very good position for the 
intermediate to longer therm. 
 
 Mr. Cooning:  I think one of the things would be to stop 
doing competition just for the sake of competition.  I think the 
Air Force has made some rich investments in some of the systems, 
and there’s an opportunity to harvest those and to increase the 
technological improvement on those as part of its core 
capability.   
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 On top of that, use that for the core capability of its 
space program or its acquisition programs, but allow the 
innovation for new technologies to happen around those core 
capabilities. 
 
 Mr. Collins:  Every time I had a decent idea, it was taken.  
I’ll go with -- 
 
 Look, I think we’re starting to do it, but looking at the 
industrial base, looking at the health of the entire supply 
chain, not just the end effect in our world launch day, but 
having that broader perspective back to the entire business and 
how we can run the programs to make that as healthy as possible 
and as reliable as possible. 
 
 Mr. Ferren: I would take ten percent of the Air Force’s 
budget -- I’d take eight percent of it and put it into high 
risk/high reward programs which there are no corresponding 
requirements, but one believes they would be game-changers would 
they happen; and I’d take two percent left over and put it into 
inspiring the next generation of pilots, astronauts, kids and 
scientists to come into this community over the next decades and 
do what they can for our country. 
 
 Lt. Gen. Sheridan: Thank you all. 
 
 I think we’re getting the sign here that maybe we’ve just 
about run out of time.   
 

# # # # 
 


