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Military procurement has a generally poor popular perception, as costing too
much, taking too long, and generally underperforming expectations. We might assume
that wartime, emergency procurement of military materiel would be easier, but it too can
be surprisingly difficult. Conflicts over military priorities, industrial unpreparedness, and
politicians’ access to information can pose serious challenges. Fortunately, there are
many pathways to military innovation, but industry – the agent which actually produces
new materiel – is one that is systematically under-appreciated in the literature. I ask how,
when unexpected battlefield problems arise, industry, the military, and government can
work together to bring innovative, wartime solutions. To answer this question, I examine
the case of a disruptive military threat during the American counterinsurgent campaign in
Iraq – that of the improvised explosive device, or IED, and of the response with a
particular type of military vehicle – the Mine-Resistant, Ambush-Protected vehicle, or
MRAP, largely from 2003 through 2007. I have used this case to propose new theory on
the under-appreciated importance of marketing in military procurement.
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Chapter One: Introduction: Disruptive Threat, Disruptive Solution
Animal Company had been on a security run in the middle of the city, just west of Checkpoint
296, when a massive explosion detonated virtually underneath one of their Bradleys. The result
had been what the military refers to as a “catastrophic” kill, meaning that the vehicle had been
essentially destroyed, and several crew members killed. A second vehicle, maneuvering to come
to the aid of the first, had been hit by another IED, resulting in a mobility kill and several
wounded soldiers. 2-69 [2nd Battalion, 69th Armored Regiment] needed as many friendlies on
the ground as soon as possible to secure the east and west flanks of the blast site, and provide
security while the vehicles were recovered and casualties evacuated to the nearest secure US
medical facility for proper care. For the first time since our arrival, the American battalion was
coming to us [an Iraqi battalion] not to include us as part of a coalition, but in true and
desperate need for help. When I asked Major Bob Ashe, the 2-69 XO [executive officer], how
many he needed, he didn’t hesitate: “Every one you can send.”1

That day in Ramadi, the first Bradley armored fighting vehicle struck had no survivors.
Casualties meant remains to recover. The blast and incendiary effect of the explosive had melted
the aluminum hull to a height of just five feet—a surreal and unforgettable sight.
During the 2003–2011 campaign in Iraq, the new government in Baghdad and its
supporting Coalition hugely overmatched the insurgents. With their limitations in weapons,
training, and organization, the rebels could not realistically aim to drive foreign troops from the
battlefield tactically.2 Their best hope for winning the war was to chase the allies—foremost the
Americans—from the country through attrition. If they could inflict enough casualties, and raise
enough doubt that the war was winnable, the American public might very well demand that
politicians recall the troops, or face recall themselves.3 While the insurgents used rocketpropelled

grenades

(RPGs)

and

Kalashnikov

1

assault

rifles

to

good

effect,

their

Colonel Erik Peterson USMCR, unpublished memoir, recounting events of 10 October 2005.
For all its flexibility, the insurgency’s organizational shortcomings may have been fatal. See Chad C. Serena, It
Takes More than a Network: the Iraqi Insurgency and Organizational Adaptation (Palo Alto: Stanford University
Press, 2014).
3 For a general discussion, see Christopher Gelpi, Peter Feaver, and Jason Reifler, Paying the Human Costs of War:
American Public Opinion and Casualties in Military Conflicts (Princeton: Princeton University Press, 2009).
Whether the Bush Administration or any allied governments would take that signal, however, would be another
matter.
2
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most lethal weapons were land mines and the homemade bombs termed improvised explosive
devices, or IEDs.
They got started early. In the first ninety days after the presumed peace, the “mission
accomplished” by the invasion of March 2003, thirteen American troops were killed by
insurgents’ explosives. In the next ninety days, through the end of October, another forty-three
were killed.4 As early as August 2003, the US Army was shipping kits to Iraq so that military
repair shops could weld steel plating to the sides and bottoms of its Humvees (officially
HMMWVs—‘High-Mobility Multipurpose Wheeled Vehicles’), thereby “up-armoring” the most
common patrol vehicle.5 In October, the Army established a Counter-IED Task Force to deal
with the problem to the “left of boom”—before explosives lit off.6 In June 2004, John Abizaid,
the commanding general in Baghdad, wrote to the Joint Chiefs of Staff that “IEDs are my
number one threat in Iraq. I want a full court press on IEDs.”7 He specially asked for a
“Manhattan-like Project”—a commitment that would echo the heroic scientific efforts that
produced atomic weapons in the Second World War.8 That August, Deputy Secretary of Defense
Paul Wolfowitz upgraded the activity to an Army-led Joint (that is, multi-service) Integrated
Process Team (JIPT), and directed that it report directly to him.9 Still, through the end of 2004,
these roadside bombs were taking a serious toll.
A DISRUPTIVE MILITARY THREAT
What was going wrong? The IED was a disruptive military threat to the Americans and
their allies, in that it required “otherwise successful organizations to improve at secondary tasks,
4

“Prevention of Operation Iraqi Freedom Fatalities,” press release, Technical Solutions Group, 25 February 2004.
Major General Stephen Speakes, U.S. Army G-8, Force Development, and others, “Special Defense Department
Briefing on Up-armoring HMMWVs,” The Pentagon, 15 December 2004.
6 See Rick Atkinson, “Left of Boom: the Struggle to Defeat Roadside Bombs,” Washington Post, 30 September
2007.
7 Eric Litaker, “Efforts to Counter the IED Threat,” Marine Corps Gazette, January 2005; citing the original
memorandum.
8 John Barry et al. “Iraq’s Real WMD,” Newsweek, 27 March 2006, pp. 24–29.
9 William G. Adamson, An Asymmetric Threat Invokes Strategic Leader Initiative: The Joint Improvised Explosive
Device Defeat Organization, research paper, Industrial College of the Armed Forces, National Defense University,
2007, pp. 19–20.
5
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but not primary ones.” Thus did Gautam Mukunda characterize a very similar problem from the
First World War, in which the Royal Navy wholly succeeded in protecting its dreadnoughts from
submarines, but basically failed to protect British merchant shipping.10 For decades prior to
deploying to Iraq, the US Army, the US Marine Corps, the British Army, and others had trained
to meet opponents like the Soviets in open battle. They spent much of the 1990s “lifting the fog
of peace,” as Janine Davidson titled her 2011 book, adapting their organizations and doctrines to
nontraditional missions.11 But just as the leadership of the Royal Navy hesitated to devote
resources to weapons undersea that were threatening Britain’s survival, the bureaucratic
infrastructure behind the allied ground forces in Iraq failed to counter fully the weapons
underfoot that were threatening the Coalition's war effort.
Thus, six months after Abizaid’s plea, not enough was happening. Across Iraq, only onethird of Humvees, and very few other trucks, had been up-armored. Troops were modifying their
patrol vehicles in the field with their own scavenged steel plating, deemed hillbilly armor. Fairly,
at that point, the Army was installing add-on armor to Humvees in the United States, and longtime supplier AM General was assembling, each month, 450 even more robust Humvees with
factory-installed armor. Shortly, the Army would ask the company to forgo all production for
foreign customers, and devote its remaining capacity—another 100 vehicles per month—to the
US.12 For a time, these approaches worked better than not.13 The enemy, however, continued
learning, and grew more effective at penetrating vehicles, including even heavily armored
Abrams tanks and Bradley troop carriers—vehicles tailored for missions perceived as primary.
Remarkably, the Marine Corps did not start up-armoring its vehicles until May 2004.14 In June,

10

Gautam Mukunda, “We Cannot Go On: Disruptive Innovation and the First World War Royal Navy,” Security
Studies, vol. 19, no. 1, 2010, p. 127.
11 Janine Davidson, Lifting the Fog of Peace: How Americans Learned to Fight Modern War (Ann Arbor:
University of Michigan Press, 2011).
12 “U.S. to Boost Armored Humvee Output,” NBC News, 10 December 2004.
13 Harvey Sapolsky, Eugene Gholz and Caitlin Talmadge, US Defense Politics: the Origins of Security Policy
(Abingdon, Oxfordshire: Routledge, 2008), p. 164.
14 Norman Friedman et al., This Truck Saved My Life: Lessons Learned from the MRAP Vehicle Program
(Washington DC: US Department of Defense, 2013), p. 16. In January 2005, the Marines’ Humvees began receiving
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acting Deputy Secretary of Defense Gordon England made the counter-IED effort a formal
effort, by re-incorporating it as the Joint IED Defeat Task Force (JIEDD TF).15 But at that point,
the problem was still painfully obvious, with no obvious answer clearly in sight. From the
summer of 2005 until the spring of 2008, IEDs caused between 50 and 80 percent of US fatalities
in Iraq.16
In February 2006, the JIEDD TF was made a permanent agency, and renamed the Joint
Improvised Explosive Device Defeat Organization (JIEDDO, pronounced jeye-dough).17 The
JIEDDO from thereon comprised a portfolio of programs organized against three broad
purposes: attacking insurgents’ bomb-making networks, defeating the devices before they
exploded, and training troops to recognize and deal with the explosives they found.18 The first
two avenues of investment would eventually place billions of dollars in a wide variety of
material solutions, from network analysis software to radio jammers to microwave bomb
triggers—though still with uneven effect.19
A DISRUPTIVE MATERIAL SOLUTION
Eventually, mounting casualties began to affect the calculus of the US and other
governments, whether for the damage that casualties posed to its war plans, or simply out of
concern for the welfare of the troops. Yet not until early 2007 did the US Defense Department
choose to make a major investment in the single material solution that would ultimately be
capable of cutting those casualties dramatically. That solution was the Mine-Resistant, Ambusha stronger up-armoing kit. See R. Crum, “New Marine Armor Kit to Upgrade ‘Hummers’,” Transformation (US
Defense Department news release), 2 December 2004.
15 Gordon England, Joint Improvised Explosive Device Defeat, memorandum from the Office of the Deputy
Secretary of Defense, 27 June 2005.
16 Christopher Lamb, Matthew Schmidt, and Berit Fitzsimmons, MRAPs, Irregular Warfare, and Pentagon
Reform, Institute for National Strategic Studies Occasional Paper 6 (Washington DC: National Defense University
Press, 2009), p. 1.
17 Department of Defense Directive Number 2000.19E, Joint Improvised Explosive Device Defeat Organization
(JIEDDO), February 2006.
18 The JIEDDO’s annual reports provide a high-level outline of its activities.
19 The training activities were less expensive, but actually may have been more effective. See Brad Martin et al.,
Assessment of Joint Improvised Explosive Device Defeat Organization (JIEDDO) Training Activity (Santa Monica:
RAND, 2013).
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Protected vehicle, or MRAP (pronounced em-rap).20 As Army strategist and military historian
Peter Mansoor later wrote, “the MRAP was to the Iraq War what the P-51 Mustang fighter was
to World War II—a rapidly fielded weapon developed to solve a pressing tactical and technical
challenge on the battlefield.”21 It’s just that the MRAP didn't require much development, and that
the actual fielding was delayed by years, for reasons that had little to do with development.
While the term MRAP was new, the basic concept was invented during the Bush Wars in
Rhodesia and South Africa in the 1970s.22 Through the late 1990s, at least small quantities were
in production for counterinsurgency and humanitarian de-mining missions. All designs
incorporated features designed to vent blast energy from underbody explosions: high ground
clearance, a v-shaped armored hull, wheels rather than tracks, and frangible transmission parts.
The armor was not the aluminum of many modern troop carriers, but old-school steel, which
provided better resistance from the shearing forces of explosives. To keep the center of gravity
manageable, the ballistic resistance of upper-hull armor provided just “ambush-protection”—
enough against bullets, but not nearly enough for the cannon shells or anti-tank missiles that
insurgents generally lacked anyway. The MRAP was thus itself a disruptive idea: an inexpensive
improvement based on the selective relaxation of old technical constraints, but which
outperformed seemingly superior products.23

20

For the origins of the term, see chapter 3.
Peter R. Mansoor, Surge: My Journey with General David Petraeus and the Remaking of the Iraq War (New
Haven: Yale University Press, 2013), p. 210. The contract for the P-51 was signed by the Lockheed Aircraft
Company and the British Purchasing Commission on 24 April 1940. First flight was on 26 October 1940—six
months and two days later. Production units of the P-51A were available in April 1941. The later P-51Bs with the
more powerful Merlin engines were available to the Royal Air Force from June 1942. That Fighter Command
dallied until 1944 in adopting the Mustang was another matter—perhaps not unlike the MRAP. See Ken Delve, The
Mustang Story (London: Caswell & Co., 1999), p. 12; Delve, Fighter Command 1936-1968: An Operational &
Historical Record (Barnsley, South Yorkshire: Pen & Sword, 2007), pp. 291–294; and Gavin J. Bailey, The Arsenal
of Democracy: Aircraft Supply and the Evolution of the Anglo-American Alliance, 1938-1942 (Edinburgh:
Edinburgh University Press, 2013), p. 217.
22 For a brief recounting of the development, see James Hasik, Arms and Innovation: Entrepreneurship and
Alliances in the Twenty-First-Century Defense Industry (Chicago: University of Chicago Press, 2008), pp. 112–115.
23 For the general theory, see Clayton M. Christensen, The Innovator's Dilemma: When New Technologies Cause
Great Firms to Fail (Boston: Harvard Business School Press, 1997). For an earlier application of the theory to
contemporary military problems, see James Hasik, Why the economics of the JDAM and the MRAP are changing
customer demand, and how contractors can to adapt to succeed, working paper, 2009.
21
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CONFLICTS IN PRIORITIES
Military forces may embark on transformations from a variety of handicaps, but they do
generally have multiple mechanisms by which they can adapt, emulate, and innovate. Adopting
the MRAP as standard equipment against the leading threat in Iraq took the US armed forces
over four years—longer than the entire American involvement in the Second World War. Unless
one has exceedingly low expectations of what bureaucracy should be expected to achieve, or is
relatively unconcerned about the safety of troops in battle, this was an unsatisfactory result. So
with such a great product available on the shelf, what took so long?
Prior to the Surge of 2007, the Bush Administration’s strategy had largely been to hope
that the Iraqis could turn the war around on their own. If Coalition troops were to concentrate on
training their local allies near their forward operating bases (FOBs, pronounced fobs), a robust
vehicle for driving through insurgent-infested urban neighborhoods could be perceived as an
unnecessary expense.24 If the troops were to make a full exit by the end of 2006—as presumed
the August 2004 campaign plan of Abizaid’s successor, General John Casey—the expense could
seem even less necessary.25
This tended to keep the thinking on what the British distinguished as a war, some later
state-on-state conflict, rather than the war, the conflict at hand in which troops were actually
suffering. As described, the Coalition’s military forces had theretofore considered mine
countermeasures at best a secondary task, so the insurgents’ tactical adaptation had proven
thoroughly disruptive.26 With the MRAP, the biggest barrier to adoption was a conflict in the
long-term priorities of American, British, and other land forces. These markedly diverged from
the material requirements of counterinsurgency, which were seen within the bureaucracy as less
legitimate.27 That is, for much of the war, MRAPs represented a priority that conflicted with both
24

Bing West, The Strongest Tribe: War, Politics, and the Endgame in Iraq (New York: Random House, 2009), pp.
80–81; see also Thomas Ricks, The Gamble: General David Petraeus and the American Military Adventure in Iraq,
2006-2008 (New York: Penguin, 2009), pp. 12–13.
25 West, 2009, p. 47; Ricks, 2009, p. 52.
26 Mukunda, op. cit.
27 Sharon K. Weiner, “Organizational Interests versus Battlefield Needs: The U.S. Military and Mine-Resistant
Ambush Protected Vehicles in Iraq,” Polity, vol. 42, no. 4, October 2010; Andrew Smith, Improvised Explosive
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the intended strategy for dealing with the war at hand (exit), and the preferred strategy for wars
in the future.
The JIEDDO absorbed resources that could have flowed to other military spending
priorities—bolt-on electronics and software tools possibly could be repurposed for a future
war—but MRAPs seemed to have narrow application in the counterinsurgency of the day. The
MRAP actually did more than that: it laid bare an emotional conflict about the purpose and
future of land forces. As General Sir Richard Dannatt testified before the House of Commons in
July 2010, the British Army initially opposed large purchases of MRAPs for fear they would
draw resources from the “core equipment programme” intended for high-intensity warfare
against field armies.28 But quite inconveniently for the preferred priorities, the three big infantry
mechanization programs in the US and the UK of the 2000s—the Future Combat System (FCS),
the Expeditionary Fighting Vehicle (EFV), and the Future Rapid Effects System (FRES)—were
failing during this time for a variety of technological and contractual problems.29 By succeeding
where FCS, EFV, and FRES were not, the MRAP posed a threat to the services’ preferred
missions.
Thus, even as the MRAPs were meaningfully reducing casualties, they were threatening
to remake force structure in ways “anathematic to the traditional American way of war.”30 There
were also sharp debates amongst theorists of classic counterinsurgency about the value of the
vehicles. MRAPs, some feared, would discourage troops from interacting as ‘beat cops’ with the

Devices in Iraq, 2003–09: A Case of Operational Surprise and Institutional Response (Carlyle Barracks: US Army
War College, 2011).
28 Testimony by then-Sir Richard Dannatt before the parliamentary Iraq Inquiry (the Chilcot Committee), 28 July
2010. Lord Dannatt was assistant chief of the general staff from 2001 to 2002, commander-in-chief Land Forces
from 2005 to 2006, and chief of the general staff from 2006 to 2007.
29 See Christopher G. Pernin et al., Lessons from the Army's Future Combat Systems Program (RAND, 2012);
Sandra Erwin, “Marine Corps: Good Riddance to the Expeditionary Fighting Vehicle,” National Defense, January
2011; House of Commons Committee of Public Accounts, The Cost Effective Delivery of Armoured Vehicle
Capability (London: The Stationary Office, 2011).
30 David Ucko, “Innovation or Inertia: The U.S. Military and the Learning of Counterinsurgency,” Orbis, vol. 52,
no. 2, Spring 2008.
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local population, inhibiting their ability to collect intelligence and spread a sense of security.31
And just as feared, when the money ran out after the war, both the DoD and the MoD wound up
with thousands of MRAPs, and little else new. The British Army 2020 plan assigned Mastiff,
Ridgback, and Foxhound MRAPs to motorize almost half of the Army’s infantry battalions for
the foreseeable future.32 The US Army and the USMC rejected that approach, but both services
exited the war without immediate and credible plans for replacing their heavy infantry vehicles,
each designed in the 1980s.33
MARKETING THE MRAP TO WARY CUSTOMERS
Unfortunately, these choices led to more loss of life. As late as 2009, nearly 80 percent of
roadside bomb attacks in Afghanistan against Humvees killed occupants; the same figure for
MRAPs in this time frame was 15 percent.34 The gap in performance had persisted for some
time. The first large, urgent request for MRAPs—over a thousand needed in the 1st Marine
Brigade in 2005—quietly died in committee at Quantico. The lag between this request and the
eventual large orders of 2007 was effectively a “lost two years” that resulted in hundreds of
additional fatalities.35 We would like to believe that the focus that should inure in wartime can
easily overcome the lethargy of peacetime, but what might have seemed easy actually proved
difficult. Reorienting the procurement program for guerrilla warfare required a guerrilla
marketing effort, in which bureaucratic insurgents partly disguised the small-war emphasis of the
MRAP, while building the legitimacy of relaxing the big-war constraints in this material
solution.36 Those marketing the MRAP as a solution needed strategies for reaching their hard-to31

Conversation with David Kilcullen, retired Australian Army office and advisor to General David Petraeus in Iraq,
December 2012.
32 Andrew Chuter, “Future UK Armored Vehicle Programs Emerge,” Defense News, 12 January 2014.
33 On the US Army’s troubles in particular, see Army Strong: Equipped, Trained and Ready, final report of the 2010
Army Acquisition Review (the Decker-Wagner Commission), Department of the Army, 2011.
34 Tom Vanden Brook, “Army Seeks $20B for MRAPS, But Quick Fielding has Hurdles,’’ USA Today, 18 May
2007.
35 Lamb et al., 2009, p. 10.
36 Jay Conrad Levinson, Guerrilla Marketing (Boston: Houghton Mifflin, 1984); Terry Pierce, Warfighting and
Disruptive Technologies: Disguising Innovation (Abingdon, Oxfordshire: Routledge, 2004); Gabriel Rossman, “The
Diffusion of the Legitimate and the Diffusion of Legitimacy,” Sociological Science, 3 March 2014; and Elizabeth G.
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reach customers. They needed to differentiate their product from the alternatives, but
simultaneously moderate their message and objectives, so as not to threaten their customers’
priorities.
Differentiating the MRAP
American and British troops in the field were trying very hard to relearn how to fight an
insurgency, even if they were not wholly successful in relearning everything.37 IEDs had
emerged quickly as their chief nemesis, and the insurgents could often deliver those weapons
with the precision that Americans would expect of themselves. Early in the war, troops in Iraq
who saw MRAPs largely wanted them, because they offered a much better chance of survival
during their tours. Procurement officials in the US and the UK mostly did not; as noted, they
were costly and a threat to existing priorities. Selling the MRAP to reluctant economic buyers
meant making them an offer they could not refuse. Performance had to greatly exceed
expectations.
The real substance of that marketing campaign came from the field campaign in Iraq. For
the first three years of the war, both manufacturers of MRAPs—Force Protection and BAE
Systems—could claim that no one had been killed in one of their vehicles. The first fatality did
not occur until May 2006. One Force Protection vehicle, Buffalo #006, was heralded publicly as
having survived sixty separate bomb attacks, almost daring insurgents to bring their best game.38
This field demonstration was critical not just for marketing, but technical and tactical success.
Prototypes proliferated across Iraq, allowing post-mortem comparison of blast resistance.
Demonstration eventually became experimentation, as the fatality rates of multiple types of
armored vehicles could be statistically compared. Not since the beginnings of nuclear submarine

Pontikes, Fitting in or Starting New? Invention, Leniency, and Category Emergence in the Software Industry, 19902002, Chicago Booth Research Paper No. 12-61, December 2012.
37 Nigel Aylwin-Foster, Changing the Army for Counterinsurgency Operations, Military Review, vol. 85, no. 6,
November-December 2005.
38 Hasik, 2008, p. 118. During a visit to Force Protection in May 2006, however, I was advised not the ride in this
vehicle, as the company feared that its luck would eventually run out. It did not. Buffalo #006 survived the war
without loss of life, earning a deserved retirement at the US Army Engineer School at Fort Leonard Wood, Missouri.
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production in the late 1950s and early 1960s had the US military run so many parallel designs for
the same purpose.39 Vehicles were also designed with built-in growth potential. Axles, for
example, were deliberately oversized so that new defenses could be added later—without
overburdening the MRAPs like armored Humvees.40 Designs could then be tweaked, quickly
tested in battle, and analyzed for the next round of procurement.
Eventually, troops serving alongside units with MRAPs began writing home, wondering
to their families why they did not have the same vehicles. Those e-mail messages tended to be
quickly forwarded to legislators, serving as an important if indirect marketing tool in their own
right. Word circulated, statistics continued to amass, and after several years, the stark differences
in survivability could not be ignored. Through military, legislative, and particularly journalistic
channels, these feedback loops were very important to the success of the program. The
organizations—both military and industrial—would thereby learn and produce more effective
formations with greater resistance to casualties.

Moderating the MRAP’s Objectives
As noted, achieving discontinuous improvement in one area can require relaxing
performance parameters in others. While extraordinarily mine-resistant, MRAPs were not
capable of resisting the cannon rounds and anti-tank missiles that forces could expect to face on
the sweeping front lines of a peer-on-peer fight. As the rebels had almost no access to such
weapons, MRAPs could safely deemphasize ballistic protection, more appropriate for a pitched
battle, for the blast protection more necessary for counterinsurgency. But selling the MRAP as a
concept did require convincing the customer to relax demands in ballistic protection and in offroad mobility, in order to achieve that breakthrough performance against explosives.
39
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Selling the product into the bureaucracy also required moderation in the messaging. That
the MRAP was not a tank or a jet fighter was obvious, but that it was not meant to replace any
cherished tanks or planes needed to be made plain. Marketing staff at Force Protection
Industries, the first firm to bring the MRAP to the United States and the United Kingdom, found
initial success by positioning their product as ancillary to the preferred missions of the forces,
beginning almost exclusively with bomb disposal squads. In the US, they concentrated their
efforts on the Marine Corps, the smaller service with a stronger reputation for adaptation. These
efforts made early orders seem unthreatening to the Pentagon and Whitehall bureaucracies. Then,
when the civilian leadership in the US and the UK came to appreciate the solution, and made
clear that further MRAPs would not be funded out of the hide of preferred programs, large and
even massive orders went relatively unopposed.
PERCEPTIONS OF UNPREPAREDNESS
A further barrier to adopting the MRAP was the military’s perception of industrial
unpreparedness in the US and the UK.41 In truth, neither the MRAP nor the JIEDDO route to
resisting IEDs was supported by a large and well-developed industry anywhere in the world.
Perceptions differed considerably, however, over what different industries could accomplish
given enough time.
Indeed, building the MRAP was a rather old-school industrial undertaking. The vehicle
itself was actually not innovative, at least not by 2003. Designing the vehicles required a
complex understanding of the inexact science of explosives, but this was a classic military
research task. Later refinements of the design would take advantage of instrumented test ranges
and finite-element modeling, but the initial South African designs apparently did not. The basic
concept was on the shelf, so to speak. Thus it was South African expatriates, under the
sponsorship of the Defense Advanced Research Projects Agency (DARPA), who established
Force Protection. By 2000, its first vehicles had been sold to the US Army.42 Vehicles were also
41
42
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available from the OMC division of BAE Systems, which was maintaining its long-running
production line outside Pretoria. The question need not have been how to develop a new
defensive system for the war, but just how to buy an existing one. Building a large volume of
those vehicles would be a standard exercise in automotive assembly.
Both companies, however, had small facilities configured around low-rate cellular
manufacturing. Force Protection in particular had a track record of quality problems. Neither
enterprise seemed poised to suddenly and massively expand its sales volume. Design
improvements were continuously requested as the insurgents learned how to build, or acquired
from Iran, more effective explosives. The vehicle developers were not guaranteed success: across
industries, projects involving discontinuous innovation frequently suffer serious challenges in the
transition from development to production.43
For support, the JIEDDO could rely on the heroic industrial image of Silicon Valley and
Route 128, but the producers of the MRAP were unable to dispel the notion that they were just a
military extension of a relatively discredited Detroit. While neither contractor was General
Motors or Chrysler, the US automotive industry was suffering from a generally unimpressive
reputation at the time. From 2005 through the end of American involvement in the Second Iraq
War, nearly every large company in the sector was in difficult financial circumstances. Though
American heavy truck builders were having less drastic problems, the entire line of business
lacked the can-do image of the American electronics and software industries.
At the same time, AM General was continuing to reliably supply armored Humvees from
its single high-volume production line. While the vehicles could not match the protection record
of the MRAPs, they were available, less expensive, and more likely to be delivered on time. In
turning down requests from the field for more MRAPs, procurement officials cited the risk of
contractual nonperformance as an essential reason for buying the less robust vehicle. Progress

43 Mark P. Rice, Richard Leifer, and Gina Colarelli O’Connor, “Commercializing Discontinuous Innovations:
Bridging the Gap From Discontinuous Innovation Project to Operations,” IEEE Transactions on Engineering
Management, vol. 49, no. 4, November 2002.
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was also slowed by the first two manufacturers’ challenges in safeguarding their intellectual
property and managing the corporate alliances they needed to produce more vehicles quickly. In
the end, more established domestic firms would come to appropriate most of the value in the
program.44
MARKETING AND LEARNING ON THE STREETS OF BAGHDAD
Overcoming that perception problem required not just a guerrilla marketing effort, but a
street-level marketing effort, to start those repeated cycles of fielding vehicles and then field
observation of their performance.45 To begin, the name MRAP was well-chosen—in a 2003 class
paper at Quantico by Major Roy McGriff USMC— as it clearly conveyed its mine-resistant
purpose for Iraq. This required a further two marketing strategies to create facts on the ground
and help the customers learn the art of the possible.
Evangelizing for Change
Force Protection embarked on a particularly audacious marketing campaign to build
awareness of its products and their accomplishments. Vehicles going to military trade shows
were consciously driven up and down Interstate highways. The company sponsored a NASCAR
team. “Drop your purse,” one print advertisement intoned, “it’s not a Hummer” (see figure 1).
The initial campaign did focus on the US Marine Corps, because the marketing team—which
included several former US Army officers—considered the Marines more willing to experiment.
The Marines at least provided another set of customers, and thus another path to procurement.
The marketing campaign thus revealed a benefit to the inter-service rivalry that is otherwise
frequently disparaged in the United States.
Evangelizing a solution to the IED problem came about through the sustained efforts of
highly committed individuals influencing the right people. Some in the cast of characters were
true mavericks. The most outspoken on the MRAP, Marine Corps science advisor Franz Gayl,
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was eventually given an audience by 60 Minutes. For his troubles, he was also nearly drummed
out of federal service, in what the Defense Department’s Inspector General subsequently
determined was an act of retribution.46 His story is an example of how bureaucratic noise-makers
are sometimes more heard than listened to. As such, in formulating a marketing campaign, their
potential for both positive and negative influences must be considered.
Legitimizing the Solution
These voices crying out in the desert were indeed demanding a change that most of their
would-be customers at first ignored, avoided, or rejected. As one of the primary marketers put it,
the MRAP “did not look like a Bradley,” so officers of the armor and infantry branches might
wonder about their role on the battlefield if they adopted the solution.47 Moderating the
objective—selling first to the bomb squads—helped build acceptance amongst a wider audience.
A little ambiguity about how to think about the vehicle alongside similar ones—what marketing
theorists call product categorization—helps ease the transition. With vehicles performing
superlatively in the hands of small units, marketers could then exploiting intra- and inter-service
rivalry to build further awareness. The ultimate goal was a contagion of acceptance that would
spread throughout the force and the bureaucracy.
THREE FRONTS OF EFFORT, THREE CYCLES OF ATTEMPTED ADOPTION
The campaign for the MRAP is a story of an acute problem in the middle years of a war,
by mostly middle-ranking officers, at the middle level of war, bridging tactical and strategic
issues.48 Convincing the armed forces to adopt the MRAP required a tripartite, looselycoordinated marketing effort amongst private and public entrepreneurs in the arms industry, the
military, and civil government.49 The effort proceeded through three phases. In the first,
46

James Verini, “The Unquiet Life of Franz Gayl,” Washington Monthly, July-August 2011.
Interview with Mike Aldrich, vice president of marketing, Force Protection Industries, May 2006. For further
discussion, see chapter five.
48 Here I borrow a phrase about similar efforts in the Second World War. See the dust jacket of Paul Kennedy’s The
Engineers of Victory (New York: Random House, 2013).
49 Peter G Klein, et al., “Toward a theory of public entrepreneurship,” European Management Journal, vol. 7, 2010,
pp. 1–15.
47

14

beginning in the 1970s, and proceeding through the end of 2004, industrialists responded to
insurgents’ disruptive tactics with a novel and modular design for armored vehicles. In the
second phase, from 2005 through 2006, astute marketers in the first two firms on the scene,
Force Protection and BAE Systems OMC, worked to institutionalize acceptance of the concept,
while relative mavericks in the military forces pushed for emergency orders.
In the third phase, from 2007 through 2008, politicians took up and led the charge for
change, and both the military and industry worked to cope with the logistical challenge of
massive, sudden fielding.50 A useful institutional development had been Wolfowitz’s
establishment in 2004 of the Joint Rapid Acquisition Cell (JRAC) as a parallel path through the
bureaucracy, and around the existing priorities of the Army and the USMC. The flow of
information, however, still proceeded through those services, and thus the JRAC was helpful, but
not critical, to the success of the third cycle of efforts. Instead, Defense Secretary Robert Gates
received his briefings from a coterie of generals with first-hand experience of the MRAP, and
several newspaper articles in USA Today. In June 2007, Gates made the MRAP program the
Pentagon’s top procurement priority, its fastest moving program, and its third-largest program,
after missile defense and the F-35 Joint Strike Fighter. As the Pentagon press secretary put it at
the announcement, “the need for these vehicles supersedes [that of] all other programs.”51
PURPOSE AND FORM
Several aspects of the story were remarkable—that launching the program took so long,
that it then escalated so fast, that the Pentagon bought so many, that the vehicles worked so well,
and that so many became surplus. Perhaps, as Thomas Kuhn famously argued, crises are “a
necessary precondition” for the emergence of innovative approaches.52 But “lessons,” Paul
Kennedy stressed, “are salutary only if they are learned.”53 The simple lesson here is that
50
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wartime marketing mattered. Writing about the Anglo-American victory in the 1940s, after not
wholly successful American and British efforts at military reform in the 1930s, Brett Steele
observed that “weak reengineering efforts in peacetime can be counterbalanced by highly
adaptable troops in the field, prodigious acquisition capabilities, and a powerful, if not stoic,
political will.” He could have been talking about the MRAP after 2005, the date of his study.54
There is too little academic work on this phenomenon. While military procurement has
been studied almost endlessly for sixty years, and the economics of wartime production has
attracted many books, the issue of wartime procurement in response to emergent needs has
received much less attention. To show the learnable lessons, deck-plate details are important.
Several cases are summarized in Paul Kennedy’s Engineers of Victory, his aforementioned
account of middle-ranking officers dealing with mid-level problems in the middle of a Great
War.55 Harvey Sapolsky’s study of Polaris provided excellent guidance in the Cold War
context.56 Many other salient studies have addressed broader questions of military innovation,
and not focused on what makes the wartime purchasing process itself seemingly so difficult, and
what can be done about it. Today we still lack a general analysis of the problem in a modern
context.
There is some work on the specific case. One chapter in the 2008 book Arms and
Innovation explored Force Protection's struggles as a small business trying to rapidly scale up its
operations to support the war effort.57 In a long paper, Andrew Krepinevich and Dakota Wood
evaluated the suitability of the vehicle for the war, and another war in the future.58 In a scholarly
and statistically-intense article, Ryan Sullivan and Christopher Rohlfs addressed the cost-
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effectiveness of the solution (see chapter 5).59 A group of MBA students and the US Government
Accountability Office each wrote short and immediate studies on whether the MRAP program
should be a model for future contracting actions.60 The program office published the official
history of the MRAP in December 2013.61 Perhaps most usefully, Christoper Lamb et al., Sharon
Weiner, and Brigadier Andrew Smith of the Australian Army each addressed the question of
what prevented earlier fielding of MRAPs.62 But we have yet lacked a comprehensive and
exhaustive analysis of how the barriers in this particular case were overcome.
This study, then, has three objectives. For researchers, I have sought to evaluate the
various theories of how military innovation happens with this compelling, singular case of the
MRAP and the campaigns in Iraq and Afghanistan, and to propose an important extension of that
theory in synthesis with the literature of business administration. Business and military
organizations may be considerably different, but “both exist in Darwinian environments,” and
thus “both must compete to survive.” There is thus some reason to suggest “that business
theories may also be fruitful for students of military innovation.”63
For practitioners in industry, I have aimed to describe how to market innovative products
to military customers, who are frequently—even reasonably—a conservative lot. Dealing
effectively with a disruptive threat can require an external viewpoint, whether from another
military service, another country, industry—or in the case of the MRAP, all three. If in the next
war, this book helps industry understand how to help the military bring life-saving equipment to
the field faster, I will have done my job.
For policy-makers, I have aimed to illustrate how business contributes to military
innovation, and thus illustrate potential ways in which to harness private ambitions for public
59
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benefit. I hope that all three groups might learn something from this episode, and combine to
respond faster to the yet-unknowable unknowns of the next war. Defense leaders need to
understand the processes of marketing, and how to help their agencies and services be marketed
to. They should be attuned to how innovations can be held up by problems of categorical
legitimacy, and how the institutional work of loose, public-private, entrepreneurial networks can
bring down those barriers.
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Chapter Two: On military, political, and industrial adaptation

The US Army’s laudable and emphatic ‘can-do’ approach to operations paradoxically
encouraged another trait, which has been described elsewhere as damaging optimism.64

Military procurement has long been lamented for delivering systems that cost too much,
take too long to field, and underperform technical expectations. Fair or not, this narrative has
persisted for over half a century. Hundreds of studies since the 1950s have produced a consistent
set of recommendations for improvement: streamlining regulations, simplifying chains of
command, minimizing engineering and budget changes, avoiding concurrent development and
production with unproven technologies, obtaining independent cost estimates, hiring or
developing better managers, and prosecuting actual thieves and frauds.65 The track record with
implementing these seemingly clear concepts is at best mixed. And not all the questions point to
obvious answers: debates continue on the value of centralized versus decentralized management,
patience or urgency in development, and greater or lesser use of competition.66 As Peck and
Scherer explained over a half century ago, procuring robust weapons with new technology has
historically been a difficult business.67
All the same, it would seem that wartime procurement should be easier. In theory,
expedience should rule: obtuse regulations can be thrown out, money should flow freely,
engineering teams can work overtime, the battlefield will provide the testing, and presumably
stubborn bureaucrats will rally around the flag. A clear strategic need should accelerate this
process.68 We can imagine that the more important any new system will be for the current war,
64
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the more likely a government will choose to procure it, and the more quickly it will make that
choice. In practice, though, even wartime procurement has not been easy or quick. Production
and eventual fielding have proven huge challenges in their own right. But even first deciding to
procure a new system, however strategically important it may eventually prove, has faced serious
barriers. Choosing to procure essential materiel requires both demand and supply, and demand
starts with the military.
MILITARY MECHANISMS FOR INNOVATION
So how do military organizations choose new equipment? At least three broad schools of
thought offer answers for how the forces themselves may choose to adapt, emulate, or
innovation. The motivations may come from international competition, bureaucratic competition,
or organizational culture.
International Competition
The most straightforward idea is that military forces innovate because they must. This
structural realist view holds that national incentives to military innovation arise because external
threats, revisionist ambitions, and resource constraints demand new ways of war-fighting. This
theory is most closely associated with the work of Kenneth Waltz and of Barry Posen.69 The
theory does not fully explain the case of the IED problem in Iraq. As noted in the preceding
chapter, only attrition could drive the Coalition from Iraq, the war was important to the Bush
Administration and the Blair Government, and Coalition military forces mostly preferred victory
to withdrawal. Yet the states engaged delayed in fielding more robust means of defense against
land mines and roadside bombs.
In its emphasis on threats and ambitions, this theory also suggests that innovation will
generally proceed from so-called core states, the most powerful or nations in the international
system. Peripheral states will only later adopt those new ideas that are proven by core military
69
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forces, which have the resources to afford the proving. This line of thinking is also not supported
universally by facts. In some cases, resource constraints have proven to be the throttle that
speeds the flow. Consider the Israeli innovation with missile boats in preparation for the eventual
1973 Yom Kippur War. Israel was hardly a naval power like the United States or even the Soviet
Union, but it was amongst the first to base the firepower of its entire fleet on standoff weaponry.
Improvements on the periphery of the international system may not be as broad in scope as those
amongst the major power, simply because conflicts are regional and resources constrained.70
As we will see in chapter 4, the innovation of the MRAP originated in Rhodesia and South
Africa in the late 1970s—small states with serious resource constraints and serious military
threats. Smaller states may have greater incentives to pursue defense innovations, and larger
states offensive ones. But when they do get it right, “smaller and less wealthy states can more
effectively forestall empire-building when the defense has the advantage,” whether through
technological or political means. Consider how the development of the trace italienne in the
early Renaissance provided principalities across Europe with a practical and affordable way to
check Hapsburg and Ottoman power.71 In Iraq, this dynamic held in a related way. MRAPs were
effectively defensive platforms for offensive purposes: safely carrying the foot soldiers into the
midst of the insurgency.
This presumably realistic school of thought also treats military organizations as black
boxes that respond to external stimuli in predictable ways. If we are seeking to understand how
to motivate those in organizations to achieve better outcomes, we should ask how those
organizations operate in pursuit of or opposition to those stimuli.
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Bureaucratic competition
A bureaucratic view of military innovation may ask if interagency competition—say,
amongst military services, or amongst different branches of a single service—has a role in
furthering change. Either way, fears for their future may motivate military forces to develop
innovative solutions to military problems in order to keep currently assigned missions, and
possibly capture new missions.72 The inter-service idea is associated with studies by a variety of
scholars, including Harvey Sapolsky, Michael Armacost, Owen Coté, Andrew Bacevich, Fred
Bergerson, and Douglas Campbell.73 The intra-service idea is most closely associated with the
work of Stephen Peter Rosen and Vincent Davis.74 Excellent bodies of case-based literature
support both ideas.75
If a military establishment is kept permanently off-balance through a modest degree of
bureaucratic tension, intra-service competition can produce impressive results. Coté’s example is
the constant progress in antisubmarine warfare by the US Navy during the Cold War, when
continual rounds of parallel competition and cooperation amongst the surface fleet, the
submarine fleet, patrol aviation, and the undersea surveillance system helped consistently widen
the American lead over the Soviets all the way through the 1980s.76 This story is one of the
salient examples of sustained success in military innovation: the Navy, in his estimation, “was
able to do this at least in part through the kind of technical and doctrinal innovation which is
normally considered rare in peacetime.”77
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The limits to this approach appear in the historical unevenness of the results. Both the
Royal Navy and RAF Coastal Command failed to prepare for battle against German submarines,
and despite clear indications in the 1930s that the problem would once again be challenging.78
Institutional forms can be critical. In the case of the fight against roadside bombers, the JIEDDO
had no program managers, and no authority to buy vehicles, as their unit price was above its
contracting authority.79 As a result, its activities were focused entirely “left of boom”, which may
not have been the optimal approach.
The extent of competition is important too. The United States has more military services
than most countries, but still only five, and only two land services. The tightness of that set may
be administratively efficient, but it is also a recipe for cartel behavior and regulatory capture as a
defense against unwanted radical innovation.80 The salvation is that cartels only cooperate to the
extent they must. Recall that the Royal Navy and the RAF failed to adequately develop carrier
aviation in the 1920s and 1930s, but that work began again in earnest when the Fleet Air Arm
was again broken off to the Navy in 1937.81
Part of the problem is that established programs themselves establish bureaucratic winners.
As Katherine Epstein wrote similarly about the development of the torpedo over a century ago,
“the Royal Navy had more to lose from technological change than any other navy—but its
superior resources also made it more likely than any other navy to exploit change.”82 If a
particular system does not support the missions behind a primary strategy, it may not be ordered
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in large quantities, because large procurements would displace resources.83 Note how through the
1930s, horse cavalry persisted as an arm of several armies, consuming money needed for
mechanization, regardless of the experiences of the First World War.84 Old priorities and
programs sometimes persist well after previously secondary missions have risen in importance.85
Even as some factions within forces decide that change is imperative, others can insist that
forthcoming threats are more threatening, and that losses today are part of the price of
preparation.
Bureaucratic is thus an apt term, and not a comforting one, for the Pentagon’s procurement
bureaucracy has not always been responsive to new challenges.86 Conveniently, though, extolling
the benefits of interagency competition also fits with classically liberal traditions and
entrepreneurial values: delegation of authority is intended to limit abuse and encourage results.87
Competition does help explain some of the history of the MRAP’s adoption in the United States.
The Marine Corps, the smaller and generally more organizationally entrepreneurial ground
service, embraced the idea faster, if in a limited way. The Army, more concerned about its own
view of what it should be, followed for fear of how the Marines might outperform.88
Sometimes, if esprit de corps is insufficient to maintain focus, the value of continued
employment provides leverage. Leaders presumably value their incumbency, for keeping them in
pay and power.89 In Iraq and Afghanistan, progress may have been impeded because generals
were almost never cashiered.90 In this context, did progress in countering the enemy insurgents in
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Iraq and Afghanistan proceed from bureaucratic insurgents outpacing their organizations’
ingrained approaches to war?91 The Army had raised generations of officers on the lore of the
Ardennes and the Fulda Gap, and the Marines on that of Iwo Jima and Inchon.92 Against this
disruptive threat, organizational outsiders may have been necessary to induce real change.
Organizational Culture and Learning
In this way, a taste or distaste for innovation may be hardwired into military organizations’
ways of being. Call this the “be all that you want to be” approach to dealing with threats.
Structural realism holds that militaries change when they must, but analyzing their organizational
cultures explains how they do. What one thinks one should do is a regulatory norm, but what one
thinks one should be is a constitutive norm.93 In the military, the latter give meaning to actions.94
Drawing on the importance of values in fostering change, Theo Farrell holds that culture can
affect innovation in three ways.
First, senior leaders can plan to reshape culture to lead the organization towards
innovation. Proactive efforts can be important, for bureaucracies are not just hard to change—
they are designed to be that way.95 The US Army encountered this problem with its procurement
bureaucracy in the mid-1990s, when it was trying to eliminate the gold-plating of technical
requirements. Altering accepted ways of doing things was difficult for long-serving staff, at least
without a conviction that the organization would subsequently stand by their decisions.96
Successful military organizations need occasional top-level pressure to change, but even this is
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sometimes insufficient without credible commitments.97 As Defense Secretary Robert Gates
would later write, changing organizational culture at the Pentagon would prove very difficult, but
also essential to his wartime reforms.98
Alternatively, that stimulus for cultural change could be delivered by an external shock,
such as the trauma of failure on the battlefield. As C.R. Anderegg tells it, in the ten years after
the retreat from Vietnam, fighter pilots in the USAF “fundamentally changed the way they
trained, how they employed weapons, even how they thought about themselves.” Their technical
performance in that war had been lacking, but building a whole new culture laid the groundwork
for the success of 1991.99
Third, cross-national military culture can lead to semi-conscious emulation. As John A.
Lynn observed, “militaries tend to copy one another across state borders, [because] war is a
matter of Darwinian dominance or survival for states, and of life or death for individuals.”100
This view clearly fits with the realist school of thought on military innovation. In this way,
though, even without high-level decisions, innovations should then naturally diffuse across
borders from military force to military force. As Kenneth Waltz wrote, the “the weapons of the
major contenders, even their military strategies, thus might begin to look much the same all over
the world.”101 One could also surmise that the speed of emulation would depend strongly on the
severity of the threat.102
Indeed, the MRAP itself was not even a technical innovation, but merely the emulation of
an idea developed in the 1970s in Rhodesia and South Africa, an adaptation to another’s way of
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war, and the adoption of vehicles already in production. Emulation can be hard when competing
interests are involved: plenty of Third World countries (see the point below about the Ottomans
and the Manchus) have had ample opportunity to emulate the successful institutions of the West,
but few have managed to do so.103 Whether in developing or established countries, entrenched
interests often produce institutions that reward bad behavior.
Social cohesion within the organization can be particularly important in facilitating
innovation, as it provides a common view of the threats against which the military should
innovate.104 At the same time, too much cohesion can inhibit innovation by providing too
comfortable an intellectual home for those charged to stand watch against the unknown threats.
In the 1930s, the US Navy had the right balance of cohesion and tension amongst its General
Board, the US Fleet, the Naval War College, the Bureau of Ships, and the Bureau of
Aeronautics, when aviators were trying to develop carrier aviation with wood-and-canvas aircraft
on a converted collier.105
Whatever the impetus, the organization must learn. If the military service lacks a culture of
learning, it may accordingly lack absorptive capacity—the ability to recognize the value of new
external information, to assimilate it, and to apply it for furthering its ends. That ability rests on a
foundation of prior related knowledge and the diversity of the backgrounds of the members. The
technological intensity of the innovation increases the volume of technical knowledge required
for innovation. The majority of the work in military innovation is copying and adapting, and
those are substantially the byproduct of an organizational routine.106

103

Douglass North, Institutions, Institutional Change, and Economic Performance (Cambridge: Cambridge
University Press, 1990).
104
Stephen P. Rosen, “Military Effectiveness: Why Society Matters,” International Security, vol. 19, no. 4, Spring
1995, pp. 5–31.
105
Thomas C. Hone, Norman Friedman, and Mark D. Mendeles, American and British Carrier Development, 1919–
1941 (Annapolis: Naval Institute Press, 1999). The first American carrier, USS Langley (CV-1), was a conversion of
the collier USS Jupiter (AC-3).
106
Wesley M. Cohen and Daniel A. Levinthal, “Absorptive Capacity: A New Perspective on Learning and
Innovation,” Administrative Science Quarterly, vol. 35, no. 1, Special Issue: Technology, Organizations, and
Innovation, March 1990, pp. 128–152.

27

But even then, are they learning relevant lessons? Military organizations may believe that
they must pursue certain sets of missions, developed during peacetime to carry out intended
strategies in wartime. These missions and the strategies behind them may be offensive or
defensive, expeditionary or territorial, capital- or labor-intensive, and oriented towards air, sea,
land—or in the future, even space. Whatever the specifics, the peacetime patterns of thinking can
constitute an inflexible playbook of options in wartime. Reinforced by the examples of similarlyminded armed forces around the world, they can form a Weberian iron cage around the options
for innovation.107 Military culture thus “shapes its members’ perceptions and affects what they
notice and how they interpret it: it screens out some parts of ‘reality’ while magnifying
others.”108
The US Army certainly lived this learning experience in counterinsurgency once before. In
the Vietnam War, the service “resisted changing its force structure and doctrine, at least in part
because doing so would have compromised its performance in its primary mission,” defending
the Central Front in Germany.109 Some military organizations further dislike reactive strategies as
ceding the initiative. In this regard, the US Navy’s long-standing disinterest in minesweepers
may parallel the US Army’s initial disinterest in MRAPs.110 Regardless, the aftermath of the
MRAP story indicates how military organizations can learn individual lessons about emergent
threats, but perhaps without building substantial organizational capacity for further study of new
threats.
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POLITICAL MECHANISMS FOR MILITARY INNOVATION
This is because military and political leaders have not always drawn the right lessons, or
applied them efficaciously. The historical record includes some spectacular failures.111 Consider
how, in the 19th century, Ottoman Turkey and Manchu China totally failed to emulate Western
military innovations, while Meiji Japan “spectacularly made the transition.”112 The difference can
be accounted for in a willingness to tolerate, or even a desire to encourage, cultural or social
change. The Ottomans rejected Western practice as they feared Christian influence on the
Islamic social order.113 Like Napoleon's opponents, the Shogunate could not imagine arming
peasants,114 but military reformers in France and Japan alike embraced the idea as modernity.
Instead, as Emily Goldman wrote, the leadership of the Ottoman and Tokugawa regimes “were
dismissive of outside scientific, technical, and political knowledge,” and simply wanted to hew
more strictly to old orthodoxies when confronted with new threats.” The security policies of
those regimes were focused internally, in forlorn efforts to shore up the existing order.115 But
when political leaders do choose change, they have some tools from which to choose too.
Civil Pressure Against Priorities
Another view holds that military forces are often too conservative to innovate effectively
on their own. Where institutional inertia leads to inaction, politicians can override bureaucrats.116
This view further holds that a strong state with a weak society (such as in countries of the former
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Warsaw Pact) will largely produce an innovation-inhibiting top-down flow of ideas, but a weak
state with a strong society (more akin to those of today’s NATO) is more likely to produce an
innovation-encouraging bottom-up flow of ideas.117 And indeed, this view has some applicability
to the issue at hand. In the case of the MRAP, a certain degree of public outrage—a function of a
strong and concerned society—helped shame the military in the US and the UK into adopting
vehicles that they needed but did not want.
The Role of Casualties
Sometimes, the political concern is for winning the war. Other times, the motivation might
be saving the lives of their citizens on the battlefield. The military may care more about enemy
body counts or perhaps enemy-to-friendly casualty ratios; civilian officials may worry at least as
much about their own soldiers’ lives.118 Loss rates and increases in rates may focus their
attention. During the Vietnam War, the sharp rise in fatalities during the Tet Offensive in
February of 1968 quite possibly made the difference for Congressional opinion, even though the
highest rate of casualties did not come until that May.119
This question of how many deaths are too many has been considerably studied, but from
the vantage point of the voting public and its representatives. Most of this work has been
undertaken with the entirety of the United States as the unit of analysis, though at least one stateby-state study has examined whether local opinion is more affected by casualties suffered by
troops from that state (it was).120 As one might imagine, the overall effect of casualties on
opinion is generally negative, but perhaps not linearly so. Modest casualty counts or rates seem
relatively easy to tolerate, though perhaps only up through some tipping point, which is hard to
discern in advance. Increases in rates may also have a negative effect, as public opinion can
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become accustomed to a general level of death and destruction, and become aroused only as that
changes for the worse.121
This additional variable adds to policy-makers’ uncertainty, and what underlies that
uncertainty may derive from the known moderating effect of perceived national interest.
Tolerance for casualties is positively affected by prior public perception about just how essential
the war is, and how likely success will be. Richard Lacquement has provided a brief but solidly
qualitative argument for this; Gelpi, Feaver, and Reifler have offered a more quantified one. As
the latter three put it, “the public will tolerate mounting casualties if it believes that the United
States is still likely to win, provided that the casualties are themselves deemed necessary for
success.”122
But either way, as Eric Larson and Bogdan Savych note, public opinion does not always
figure into executive decisions of whether to engage in wars in the first place, or undertake
different strategies during them.123 In this particular case, after the US Congress mulled forcing a
phased withdrawal from Iraq in 2006, George W. Bush “audaciously countered with a plan to
increase the number of troops” in country.124 This study concerns not just how casualty counts
and rates affect not public opinion ad bellum, but how they affect bureaucrats and politicians’
actual activities in bello. Several surveys in the US involving hypothetical scenarios have
suggested that the general public has a higher casualty tolerance than high officials in either
government or the military.125 Had predictions in the 1990s of extreme aversion not been proven
false, the United States could have proven to be a “sawdust superpower.”126 Whatever the truth,
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the events of 11 September 2001 were enough to ensure that sacrifices would be considered
worthwhile.

Action, in this case of the wartime response to the IED problem, is not voters choosing to agitate
for or against war. Action here constitutes a set of official choices for ordering equipment meant
to lower future casualties in the war already at hand. Through 2012, the JIEDDO spent $19
billion on a wide variety of projects aimed to deal with IEDs “left of boom”—finding and
neutralizing devices before they went off (and thus to the left of the event on a forensic timeline).
The choices of how much to spend and when to spend it were not casually taken. Something
motivated the decisions to order more vehicles or new research projects, and we should want to
know if casualties, changes in rates of casualties, or the observation of other countries’ efforts to
limit casualties played a role. Indeed, is there some level or rate of deaths that leads them to
deemphasize long-term, established programs in favor of the immediate needs of troops in the
field? On these questions the literature is largely silent.127 Essentially no systematic analysis has
been undertaken to determine how officials react with material solutions to battlefield fatalities.
Maverick Fire Fighters
At least we can be certain that legislators want to avoid the blame. As Robert Kaiser wrote
about the Dodd-Frank Act after the 2008 financial crisis, “fear of being blamed might be the
single most potent motivator in the House and Senate.”128 But military issues are often complex,
and legislatures lack the time to oversee everything that government executives do. Rather than
organizing active “police patrols” for brewing problems, legislators have an “eminently natural”
preference for relying on “fire alarms”—leaving the early-warning function to concerned
citizens.129
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Who will find these fires, and begin the fight? A related school of thought holds that
civilian government’s demands for progress require professional champions in the armed forces.
These officers are often insider-outsiders, mavericks “so young or so new to the crisis-ridden
field that practice has committed them less deeply than most of their contemporaries to the world
view and rules determined by the old paradigm.”130 For military forces, paradigms form the basis
of doctrine, the official ways-of-doing-things that are approved to be taught as such. Doctrine, in
turn, guides procurement, as equipment should fit the planned means for going to war.131 They
become problematic when the problems of war that spurred their development themselves
change. This problem has been recognized in the modern context for some time. As the famed
Andrew Marshall told the US Congress in 1995, "the main challenge in the RMA,” the so-called
Revolution in Military Affairs that had caught everyone’s attention in the 1990s, “is an
intellectual and not a technological one."132
Mavericks’ motivations need not be wholly altruistic, for “in any community, risky
innovations will be adopted disproportionately by those of low rank, who have more to gain by
taking chances.”133 Whatever the aims, the complex military organizations in which these
“tempered radicals” operate are themselves “contested terrain,” and covert political conflict there
is thus bureaucratic guerrilla warfare.134 Robert Masaitis found that the champions have mattered
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more in US military history than political intervention, but that both factors are perhaps now
equally important or useful.135 The real answer likely does evolve over time—as institutions in
government, the military, and even the defense industry evolve—and is more probabilistic than
deterministic.136
Taking up these intellectual arms is not simple thing. As Stephen Cimbala put it, “against
the grain of tradition and bureaucracy,” these innovators “must walk a fine line between
constructive criticism and self-destructive irrelevancy.”137 Those military mavericks are
sometimes bureaucratic buckaroos, who do not play well on the range with others. Consider the
fates of the self-described acolytes of the influential US Air Force strategist John Boyd. In 1983,
protégé Chuck Spinney made the cover of Time magazine from a wonky perch at the Pentagon’s
Office of Program Analysis and Evaluation.138 After his retirement in 2003, however, he and his
colleagues in and around Washington found themselves re-fighting old intellectual battles, to
little avail. Their arguments retained merit, but the deepened crankiness evoked little
professional sympathy.139
Administrative Costs
We should not be too harsh. Inducing change is not a readily specified process, and
imagination is possible partly because developing doctrine is more art that science. The
prescience to align a solution with a strategy is not a given. Political leaders may not know
enough about the situation on the battlefield to intervene effectively.140 Knowing what will work
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requires evidence, and acting on limited information can lead to interventions that are
ineffective, or even pernicious. Even when civilian officials are correct, managerial attention is a
scarce commodity. Defense ministers can only personally direct so many projects. And when
public administration is not “grounded in administrative law,” it lacks the “appropriate scope of
administrative discretion.”141
For example, what Douglas Bland of Queen's University has called the “positive
arbitrariness” of ministerial intervention proved particularly useful for Canada’s forces in
Afghanistan. Unfortunately, the Harper Government’s wartime expediencies did not convince
potential armaments suppliers that the bureaucratic processes behind Canadian military
procurement had been repaired.142 Sole-source contracts can be a reasonable way of purchasing
kit for emergency requirements, but over repeated applications, the Department of National
Defence in Ottawa developed an international reputation as a bad customer, and failed to build
the institutional capacity to rectify that problem across a host of smaller contracting action.
Jump-starting change without organizational consensus can be an important act of leadership, but
it is not management.
INDUSTRIAL MECHANISMS FOR MILITARY INNOVATION
All the same, managerial intervention, even when reaching into the ranks for field-grade
champions of change, is essentially a top-down process. As Adam Grissom argued in an
influential article in 2006, the possibility of innovation from the bottom up had been largely
unexplored academically, but seems apparent from enough reading of history.143 In peacetime,
headquarters institutions lead what change there is, but in wartime, the field forces do.144 Small
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units are generally thought to be the key to success in stability operations, so it is reasonable to
think that successful reform best starts there.145
A Bottom-Up, Democratic View
Thus, bottom-up progress may be particularly important in counterinsurgency. Indeed, as
early as the spring of 2003, war correspondent Joshua Davis found in Iraq an “unsung corps of
geeks improvising as they went, cobbling together a remarkable system from a hodgepodge of
military-built networking technology, off-the-shelf gear, miles of Ethernet cable, and commercial
software.”146
Bottom-up innovation has arguably been the Marine Corps way, as long ago as their
mastery of small wars and development of amphibious doctrine in the interwar years.147 It has
famously been the German way, with repeated intellectual and organizational trials in the First
World War. After losing scads of men to British and French shells in crowded forward trenches
for two years, the Oberste Heeresleitung came to agree, at a meeting in Cambrai on 8 September
1916, on defense-in-depth as the new doctrine. The winter lull in fighting ended on 9 April
1917—just seven months later—and the Germans were ready for the allied offensives. The
development of the Strumtruppen and their accompanying tactics then began with captains in the
trenches, and spread horizontally from unit to unit.148 In the next round of conceptual
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development, the Reichsheer spent only four months disseminating doctrine to the troops and
retraining them for the infiltration doctrine of the Spring Offensive in 1918. Despite their
ultimate defeat, those troops managed to give good account of themselves on what today would
be considered scant preparation.149
Bottom-up innovation became the US Army way with the spontaneous and entrepreneurial
launch of social networking tools such as Company-Commander-dot-com.150 It was helpful that
the recent generation of junior officers grew up in the 1990s, when such tools were already
becoming part of daily life. These processes accelerated with the development of electronic tools
of what has been called democratic innovation.151
Even the rather hierarchical US Air Force has had positive experience in this way. In the
Second World War, the development of close air support tactics under Brigadier General Elwood
Quesada was mostly a squadron-level process.152 An excellent recent example is that of
Falconview, the desktop computer mission planning system. Its first forerunner, FPLAN, was
substantially written by two A-10 pilots in 1981 on a TRS-80. The next development, ODD, was
written by two Air National Guard F-16 pilots at Hill Air Force Base in the late 1980s. The
subsequent release of Windows 3.0 in 1991 immensely helped: one of the officers who wrote
ODD teamed up with some engineers at the Georgia Tech Research Institute to create the much
more user-friendly Falconview. For several years thereafter, the tool was popular, but not widely
adopted. Then in 1996, the crash of Commerce Secretary Ron Brown's Air Force transport at
Dubrovnik provided the impetus: the accident investigation board concluded that Falconview in
the cockpit would have saved all thirty-five aboard. The application was taken up widely and
rapidly, and thereafter significantly extended by a group of officers with good programming
skills. In a now-classic maneuver, FalconView became an open source project in 2009.153 With
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Falconview, as with IEDs, the external driver of a sudden surge of fatalities provided the impetus
for diffusing the innovation.154 Technology can be an important determinant, but whatever the
accomplishments of the enterprising aviators who developed FalconView, writing code requires
less capital than bending steel.155
For reasons like these, Grissom argued that the entire field of military innovation studies is
poised for a Kuhnian paradigmatic shift.156 We have a great deal of evidence that military
innovation is frequently a bottom-up process, but systematic analysis is still building.157 The dark
view holds that senior military officers trust neither civil servants nor defense contractors nor
even their own troops to define what gear they need.158 But what if people from these
professions—at relatively low levels of their organizations—actually do communicate with one
another? How could they better work together to deliver life-saving equipment faster? The story
of the MRAP is an exploratory case study of this phenomenon: a situation in which the urgency
of political goals or military shortcomings in counterinsurgency should have produced faster
action, but in which a military-industrial theory—a theory incorporating the role of marketing—
better explains the mechanism of innovation.159
The Entrepreneurial View
That is, the standard theories of the processes of military innovation are incomplete, and
not just by Grissom’s criticism. They also inexplicably omit the role of industry, which
ultimately produces the bulk of the weapons with which wars are fought, and which form an
important factor in how those wars are fought. Admittedly, industry is supply, and not demand—
the signal from the battlefield is often required to induce progress. But this tension simply
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reveals how modern military innovation is often a collaborative enterprise amongst
entrepreneurial forces in government, the military, and industry. The entrepreneurs are decisionmakers in all three walks of life who function as change agents in the allocation of scarce
resources under uncertainty—whether public or private. The management literature characterizes
their functions in several ways.160
First, entrepreneurs are alert to opportunities.161 For arms merchants, the opportunities
bring profit. The military champion of change can have more immediate objectives—as noted
earlier, simple survival. But even within civil government, the entrepreneur will “perceive gaps
between actual and potential outcomes or performance, and look for resources to close” them.162
His motivations may stem from a sense of obligation, or from the opportunity for advancement.
Indeed, his motivations may not differ drastically from those of the average wage earner in a
commercial enterprise who is not otherwise incentivized by some form of profit sharing. The
motivations may be duller. Almost everywhere, underperforming agencies are less threatened by
dissolution than almost any business exposed to the discipline of the market. But there will be
motivations, and where they exist, they can be leveraged.
Those around all three types of people may resist change, so entrepreneurs must work to
overcome the barriers. One can think of innovative output as a function of the interaction
amongst the motivation to innovate, the strength of the obstacles against innovation, and the
availability of resources for overcoming those obstacles.163 Traditionalists may keep their focus
on existing technologies and comfortable operating concepts.164 Sometimes the process is
unconscious: the laggards are trapped in adherence to old paradigms. As Kuhn famously wrote,
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these “gain their status because they are more successful than their competitors in solving” a
small but acute set of problems, and this keeps them in the ready bag of every expert’s ideas.165
At that point, their "successful institutionalization [creates] its own internal contradictions as
unintended consequences.”166
Other times, the rear guard actions are quite deliberate, well-intentioned, and still
unhelpful. To use Kim and Mauborgne’s imagery with respect to business managers, it is not that
the generals are too foolish to avoid the ‘red oceans’ of bloody trenches for the ‘blue oceans’ of
new ideas.167 Rather, they mean well, but some are systematically fated to make bad decisions in
particular areas. Military leaders can often find themselves stuck in mental ruts, jealously
guarding what they perceive as their professional interests, and even the nation’s interests, to the
exclusion of the needs of the campaign at hand. They become fixed on a particular way of
warfare, doing their duty as they see fit, but not as really needed. In the process, they become
found-and-fixed themselves by unorthodox means in combat. One of the more salient quotes
from the Vietnam War came from the general officer who insisted “I’ll be damned if I permit the
United States Army, its institutions, its doctrine, and its traditions to be destroyed just to win this
lousy war.”168
Entrepreneurs also must make judgments under uncertainty about their investments—
whether of their capital or their careers. Uncertainty, here in Frank Knight’s classic formulation,
indicates that the very range of possible outcomes is unknown, and not simply that the
probability of known outcomes is unknown. The latter he terms risk.169 Uncertainty about
outcomes or bureaucratic receptiveness to discontinuous breakthroughs can deter investments of
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money, time, and reputations.170 Doing better requires a certain comfort with the unknown,
perhaps inculcated in an academic or commercial setting. Note how in the British Army, by
1904, all doctrinal development “was made entirely with reference to the Boer War and the Boer
country, as though future wars would be fought under the same conditions.”171 Ten years on, the
First World War would be similar in some ways, but very different in others. Chateau generals,
whether schooled in conventional linear or counterinsurgent warfare, had to unlearn what they
knew. As a group, they would prove far less innovative than reservists and others called late to
the colors, such as Colonel T.E. Lawrence and General Sir John Monash.172
Finally, entrepreneurs know how to meld change in products, processes, and market
structures in sticky ways.173 When institutions themselves become as outdated as obsolete
technology, organizational and technological change is called for.174 Occasionally, one of the
“spillovers of private actions to the public domain” is the “establishment of [new] social norms
and values.” Social change then can be conceived as a three-step process: unfreezing group life
from its current level, moving it to a new level, and then refreezing group life at the new level to
prevent backsliding.175 But along the way, as noted above regarding the need for self-restraint
amongst reforming maverick officers, public entrepreneurs generally "are constrained by the
need... to avoid excessive novelty.”176 Liberal democracy with a bureaucratic state apparatus
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tends to restrain the possibilities for bold leadership, if only to guard against a partial
“dismantling of formal institutional checks and balances.”177
In all these activities, entrepreneurs’ interconnectedness fosters organizational learning. In
business, suppliers who learn are more often those who work with other suppliers eager to
learn.178 Public and private entrepreneurs in the business of security offer more than just vehicles
to equip the troops. Alongside materiel, they market ideas—the operating concepts for new
equipment, as they help military leaders make sense of how war has changed.179 The military
adopts the new product as its equipment, and is then more successful as it adapts its doctrine and
training.
Industrial Unpreparedness
For any supplier, launching a new product takes time. Modern weapons are often
technologically complex products, requiring more time. Detailed designs must be drafted, and
factories must be reconfigured or built.180 Wartime surge capacity can be built in advance, but
there are several problems with this. Excess capacity has proven expensive sitting idle in
peacetime, especially in the simmering peace since the end of the Cold War.181 After a shooting
war starts, it can prove hard to find in wartime, as factories will already be filled with other
orders. If the assembly line is not designed to produce equipment aimed at that emergent need, it
may simply prove pointless. While lines can be converted and workers retrained, these can be
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expensive and time-consuming processes.182 And continued instability in design can drive
factories towards low-volume, craft production of exquisite but over-engineered weapons.183
Moreover, military services generally enter wars with established supply relationships.
Procurement officials may reasonably prefer the weapons that their forces already know how to
employ, the technologies they understand, and the programs that they are already managing.184
Clearly there are limits to how long a military customer will stand by an underperforming
supplier, but procurement officials often know what they do not know.185 Thus, they may seek to
modify existing equipment, even if the modified kit would be less effective than wholly new
systems. For these reasons, meeting emergent military needs with new equipment in wartime
may not proceed as quickly or efficiently as we might like. Considerable exertion in industry, the
military, and government may be required to overcome the barriers.
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Chapter Three: On Marketing to the Military
There are a lot of crusades I’ve been on, and they’re all about saving lives. This is a good one.186

Faced with profound military and administrative uncertainty, enterprising entrepreneurs
will make their judgments about the industrial and political feasibility of battlefield solutions.
They will stand alert for that window of opportunity when policymakers are beset with a
compelling need for action.187 Along the way, they will combine the fielding of weapons with
reform in organizational processes and institutional structures to craft sticky solutions. As
bureaucratic insurgents, they may then succeed in influencing the targeted military organization
to want what it needs, and thus work to get it. But within these processes, what specific strategies
are most important for success? Theory in security studies and business administration provides
answers, though each element of the approach can create its own problems that must be
addressed along the way. Overall, the integral set of product and communications strategies is a
matter of private and public marketing.
DEFINING MARKETING IN THE MILITARY CONTEXT
We should of course first define what we mean. There is some breadth of options from
which to choose: business consultant Heidi Cohen has catalogued some 72 definitions and
descriptions of marketing.188 The common understanding includes the acts or the business of
promoting and selling, usually including such components as market research and advertising.
For the simplest, we could take the definition of business consultant Jack Trout—that “marketing
is simply figuring out what you have to do to sell your product or service for a profit.”189 But
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marketing is not so often simple. After all, marketing is sometimes considered an entire
organizational and functional area—marketing often means the marketing department. As early
as the 1950s, marketing was understood to encompass not just functions, but the art of solving
problems for customers.190 Philip Kotler, the widely-read theorist at Northwestern University,
offers an expansive definition: “exploring, creating, and delivering value to satisfy the needs of a
target market at a profit.” But this is a problematic definition for non-profit enterprises, and for
policy entrepreneurs. In the broader public and private context, we might adjust our definition of
marketing to include actions and messaging by sellers, their agents, and their allies that induce
actions by buyers of goods and services and adopters of ideas.191
So to induce these decisions, what do marketers actually do? The classic view of the
widely-taught “marketing mix” consists of four areas of action, each of which can vary greatly
with the type of customer:192
Product
Marketers naturally need a good or service to sell. For the marketing theorist or
enthusiast, defining the product is as much a task for his function as it is for engineering. Either
way, consumers do not send recipes to salty snacks manufacturers; they efficiently rely on the
marketers at those firms to anticipate what they will prefer. In defense contracting, however, the
product is almost always specified in advance in great detail by the customer, who is presumed
to have greater expertise in predicting his own future needs on the battlefield. The process thus
differs greatly from even business-to-business marketing, in which prospective suppliers respond
to largely functional specifications.
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Price
The most important decision about any marketed product may be what to charge, for this
determines the economic value that the marketer and manufacturer will extract. As detailed later,
in the United States, commercially-derived products are mostly treated as such under Part 12 of
the the Federal Acquisition Regulations (FAR): the government takes whatever price is observed
as competitive in the market. Elsewhere in military contracting, effective prices are generally set
by the underlying cost structure of production (as intrusively audited by the customer’s
accounting agencies), plus a defined profit margin. Commercially, this cost-plus approach is a
classic mistake: pricing should be based on perceived value and competitive pressures.
Promotion
Products are not useful to consumers—even those content with the price—if their
availability and attributes are unknown. In private, defense contractors’ lobbying of legislators
can be very effective. In more public venues, defense contractors are not known for their acumen
at advertising. Even when promotion is done well, the messaging is frequently less intended to
make a sale than to keep a sale. At most, the purpose is “to maintain and build goodwill and
general awareness” of the product and its relevance to national security.193
Placement
Channels of distribution move products to the physical places in which they are
purchased, used, and consumed. For marketers, choices of how to place the product strongly
affect their availability to customers, and thus profitability for companies. For reaching grocery
shoppers, the choice of a higher or lower shelf may be very important. For selling to military
forces, the notion of placement might seem to have little relevance—the front gates of the bases
and the Pentagon Metro station do not much move. In the case of the adoption of the MRAP,
however, getting kit into the hands of a few troops in just the right place proved critical.
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TAILORING MARKETING TO CONSERVATIVE MILITARY CUSTOMERS
For many military forces in industrialized countries, it is thus military officers who define
what products they need. It is defense bureaucrats who by-and-large determine what prices they
will pay, and through what channels they will accept them. With such comfort in their
knowledge of the presumably “knowable knows,” government officials often discount the value
of marketing. They may even resent or fear its effects on their decision-making. As assistant
deputy minister for materiel, Alan Williams was the chief buyer for the Canadian Department of
National Defence from 1999 to 2005—for several years of Canada’s involvement in the War in
Afghanistan. As such, he worked hard to prevent his officials from becoming too susceptible to
arms-makers promotions.194 This instinct is easily understood, and is rather common amongst
procurement officials, particularly those with experience on the other side of business.
All the same, there are reasons to think that this business-like function has public value.
Marketing shares several traits with representative government, as both are founded on choice,
the free flow of information, the active engagement of individuals, and the inclusion of as many
people as possible.195 And once government is open to dialog with its suppliers through industry
days and requests for information, the methods of marketing become naturally part of the process
for acquiring materiel. To better leverage marketing in promoting military innovation, I argue
that four particularly strategies will be most useful. In the context of the classic marketing mix,
most of these activities are mostly about promotion, but they involve important decisions with
respect to the product and its placement as well.
Differentiating the Product
As marketers emphasize in commercial matters, differentiating the performance of the
product from that of the alternatives—in a way meaningful to the customers—tends to win
business. As first identified by Sapolsky in his study of the Polaris program of some sixty years
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ago, differentiating the performance of a weapon for military organizations can be important to
its bureaucratic survival.196 Truly discontinuous improvement would theoretically be even better,
as likely attracting more attention and money.197 More money can build both capacity and
capability, either through direct funding, or as a consequence of iterative contracts for greater
volumes and upgraded systems. In turn, those iterations can fulfill one of the goals of
differentiation and segmentation: minimizing the joint costs of production and marketing.198
This strategy can, however, reinforce a problem. Weapons developers may choose to deemphasize product attributes meant for previously primary missions, simply to achieve the
performance improvements they need within the limits of weight, space, cost, or other factors.
Showing why the change is important may require unambiguously reconceptualizing the role of
the troops, newly emphasizing the mission that had theretofore been considered secondary.199
Communicating that discontinuity in performance may require clear demonstration, and as noted
above, the battlefield may be the best proving ground.200 In the ideal end, if performance in
previously secondary missions is recognized as overwhelmingly improved, buying the new
system can become irresistible. If not, buying it can remain an administrative annoyance and a
financial burden.
Moderating the Message
Alternatively, the new weapon can seem a threat to institutional identities. As Sapolsky
further observed, advocates may need to moderate their messaging so as not to alienate
bureaucratic factions with competing ideas of which missions are primary.201 This second
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strategy is largely about promotion. Sometimes, would-be reformers succeed by disguising the
underlying innovation that their new weapon represents, convincing its opponents that it is not as
strategically different as they perceive.202 Other times, a weapon conceived for a narrow purpose
will appeal first to those elements of the military totally devoted to those secondary missions. In
one variation on the theory of intra-service competition, if the weapon shows superlative
performance, the established track record will endear it to a broader audience, and it may later
enter service with other branches.203
The bigger aim of moderation is technical. If contractors and requirements writers can
achieve those breakthroughs in performance with designs that do not “seek a fundamental
advance in the state of the art,” they stand a better chance of meeting or exceeding expectations
in time and cost.204 Building technical capability would also then be easier, and if elements of
existing systems can be adapted to purpose, current industrial capacity could be repurposed. The
problem of competing priorities must still be overcome, but differentiated performance makes a
stronger argument if it comes at an affordable price.
But here again, a strategy of moderation can bear along with itself a problem, in the
potential for technical overreach. Many military intelligence organizations tend to overestimate
potential enemies’ capabilities, perhaps because overestimation is more likely to secure greater
resources from the government. This can make the moderate technical strategy appear to
undershoot competitive military needs. Should better then become the enemy of good enough,
forces in the field may wind up with nothing. This tendency in intelligence estimates is
fortunately less pronounced in wartime, because overestimating active enemies’ capabilities may
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smack of defeatism.205 Moreover, gauging enemies’ capabilities in wartime is not complete
guesswork, as battlefield trial generally provides observations. The hazard of unnecessary
technological overreach can thus be greatly reduced by repeated live-fire testing and
development.
Evangelizing for Change
All the same, building a highly differentiated mousetrap, however moderated the
messaging, may not lead military buyers to beat a path to any contractor’s door.206 In
bureaucracies, accepting innovation can be difficult, as bureaucracies thrive on certainty.207
Acceptance of innovation is frequently facilitated by opinion leaders, but the conservative
bureaucracies behind military forces often need this all the more.208 Andrew Marshall’s
statement on phase-changes in styles of war fighting is here again apt. Officials must first
become aware of the possibilities before they can rally around solutions. This third strategy is
again substantially about promotion, but also about placement—in that the marketers can choose
where and how the military encounters the new ideas, in a democratized and bottom-up way.
There are indeed multiple pathways for communicating the need for new weapons. As
noted above, Rosen and Coté recommended exploiting inter-service or intra-service rivalries to
encourage adoption by one military organization at the expense of another, thus exploiting the
often-bemoaned intra- or inter-service rivalry.209 In the case of a life-saving innovation, fielding
in one service can shame a second into acting similarly. At some point, the frontline subset of
our public entrepreneurs—the evangelists themselves—must emerge and be ordained as
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legitimate. They will then act as “epistemic agents [who] interpret events, frame the discourse,
and construct new consensuses.”210 When short of authority and resources for affecting change,
would-be leaders need to engage emotive forces to effect the outcomes they seek.211 Not just
their vision, but also their proximity to power, will be critical to success.212 Davis called the
aforementioned mavericks “internal evangelists,” those “hardheaded individuals” who stand
apart from the bureaucracy while working for its progress.213
Legitimating a Category, and Diffusing the Legitimate
Of course, hectoring cannot summon factories and formations into existence, but only
leverage existing talents in industry and government to address battlefield threats. The path to
adoption can still be a long road, from perception of a need for change, to solicitation of concrete
ideas, formal definition of the concept, dissemination of equipment and orders, and eventual
force-wide enforcement.214 But as noted in the discussions in chapter two of mavericks and
secondary missions, disruptive innovation can sometimes seem to come from not just the
periphery, but the fringe.
Different, that is may be extolled so long as it the right kind of different. This fourth
strategy is a matter of both the product and its placement. The marketer must convince the
customer that the good he is buying is actually a good and acceptable thing. To do so, he may
need to get that product into the hands of others whom the ultimately targeted customer respects,
so that its value can be recognized, appreciated, or just tolerated. Sometimes new product
categories need to be sufficiently distinct to be recognized as a difference worth adopting, but not
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so different as to be difficult to understand operationally.215 Creating a new category is
institutional work, and sometimes hard work at that.216 Disguise, noted in chapter two, can
further the legitimacy of new war-fighting concepts. When innovating within institutions, a
robust design should sometimes include features that are familiar and features that are new, but
in a way that is partially hidden.217 This applies to doctrine as well; champions of change
sometimes must honor the value of old ways. As I will note in chapter 4, in Iraq the British Army
was recently proving the enduring, if infrequent, value of the bayonet charge.218
In marketing to defense ministries, these problems of categorical ambiguity and
questionable legitimacy are not rare. French armaments manufacturer Nexter had this problem
initially with its CAESAR howitzer—the acronym literally means camion equipé avec système
d’artillerie—but is this a way to motorize light artillery, or lighten up mobile artillery? Swedish
vehicle builder Hägglunds, a division of BAE Systems, still has this problem with its Bv-series—
are they adverse-terrain vehicles for the light infantry, or amphibious transports for marines?
Early MRAP builders BAE Systems and Force Protection had this problem too—were they
selling a truck with armor for the logistics troops, a bomb-squad vehicle for sappers, or a new
kind of armored personnel carrier for the infantry?
Against a backdrop of inter- and intra-service rivalries, premier league military forces
often care about these questions. In all cases, the answer needs to be a qualified yes—the new kit
is in the sweet spot of what the customer needs, whether or not he knows he needs it yet.
Convincing the organization to want what it needs requires a “diffusion of the legitimate”—a
cascading contagion of acceptance that works its way through groups of officials, bureaucrats,
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officers, and industrialists.219 Upsetting the status quo of conservative views on military needs
requires more than better engineering. It needs better marketing, to induce organizational
learning throughout the armed forces, and political understanding across government, through
the propagation of sticky ideas. Ideas about new weapons don’t just sell themselves; rather, they
often require deft marketing by industry. Where products are complex and needs emergent, rapid
success benefits all concerned: the government, the troops, and the suppliers who seek contracts.
THE MRAP, AND DOING BETTER NEXT TIME
So why the case of the MRAP against the IED? In Iraq and Afghanistan, limiting
casualties was important for successful tactical conclusions of the campaigns, and for that
purpose, equipment previously unrecognized in the United States, the United Kingdom, and
elsewhere was procured in emergency programs. In particular, the decision in the United States
2007 to field a large force of MRAPs would not have been taken but for the marketing, low-rate
production, limiting fielding, and combat experience of the preceding several years. What Robert
Gates repeatedly described as an absence of a “war footing” limited the bureaucracy’s attention,
so contractors and product champions in the government needed to influence opinions with facts
on the ground, in the US and in Iraq.220 They needed not just a new product, but a promotion
campaign and the right placement to get their vehicles in front of the decision-makers who
mattered. In putting forward this particular case as probative in proposing new theory, I offer
four reasons drawn from Stephen Van Evera’s recommendations for case selection in political
science:221
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High Value on an Independent Variable
The MRAP case serves to show that strategic need is sometimes not enough. As Gautam
Mukunda described in his study of the Royal Navy’s failure to organize oceanic convoys in the
First World War, Coalition forces in Iraq seriously needed to limit friendly casualties. They
could not presume that voters would allow their governments to continue a war effort that they
did not greatly value as fatalities continued to flow home.222 Early on in Iraq, the primary cause
of these casualties was explosives, and the MRAP was aimed specifically to mitigate the effects
of explosives. If strategic need alone were enough to spur procurement, thousands of MRAPs
would have been ordered in 2004 or 2005. As I explain in the succeeding chapters, the reasons
had much to do with conflicting priorities, and both the perceptions and realities of industrial
preparedness. Learning how the strategies I recommend differentially affected commitments to
each approach can provide important guidance for dealing with emergent battlefield problems in
the future.
Richness of Information
The war was thoroughly documented. Even open-source information in the midst of the
campaign showed that MRAPs had much lower fatality rates than any other vehicles
allowed “outside the wire” of military bases in Iraq.223 But even better information is now
available, in the form of casualty counts, troop deployments, procurement expenditures, and
vehicle shipments. All that covers what was happening on the battlefield. The business side was
also well documented. One of the first two suppliers of MRAPs, Force Protection, was a
publicly-traded company from 1999 through 2011, and its business was almost entirely devoted
to that one product. Its financial statements and accompanying management discussions provide
great insight into the rapid expansion and subsequent contraction of the industry.
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Large Within-Case Variance on a Variable
The forerunner of the JIEDDO was first organized by the US Army in 2003, and elevated
to a multi-service undertaking by Deputy Defense Secretary Wolfowitz the following year. For
most of the war, the organization received billions of dollars annually. Procurement of MRAPs,
however, at first moved quite slowly, with just over 300 bought from 2003 through the middle of
2006. A joint program office (JPO) to buy vehicles for all the services only stood up at the
beginning of November 2006, and the program became a Major Defense Acquisition Program
(MDAP) in February 2007. Then, with a decision by Defense Secretary Robert Gates that April
to override the military services’ reluctance, more than 27,000 were bought from 2007 through
2010. As Pentagon Press Secretary Geoff Morrell put it in July 2007, it was decided that “the
need for these vehicles supersedes [that of] all other programs.” That is, the speed of
procurement and the commitment to each program varied greatly through the observation
interval of the case. The result accelerated—but only after a key event in the summer of 2006.
The difference in resources committed says much about how the different supporting industries
were perceived, and how offensive and defensive strategies were preferred by the armed forces.
These differences then affected the potential efficacy of industrialists’ marketing—the MRAP
builders, that is, started rather behind the curve.
Similarity to a Current Policy Problem
Military spending has been at best flat for the past several years throughout much of the
industrialized world, whatever the hostile rhetoric emanating from Moscow or Beijing.
Challenging demographics and electoral politics in North America and Europe provide their own
competing priorities in the form of the transfer state. Further reductions in planned outlays could
require defense officials to make difficult choices about which capabilities to remove from active
service, and what defense-industrial capacity to forgo. A common folk theory about the defense
industry holds that long-standing capabilities are very difficult to reconstitute once eliminated.
The MRAP program built an industry from the standing start of only commercial antecedents.
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By examining how the efforts failed and then succeeded, technically and programmatically, we
can inform future thinking on war mobilization, and which industrial capabilities may be worth
preserving in peacetime.
In summary, this theory of military innovation as marketing should further expand the
newly invigorated debates on how armed forces adapt, adjust, and overcome adversaries’
challenges. The particular case of the MRAP and the IED constitute another example of how
strategic need is not always enough to compel change. The case also provides another example
of how interagency rivalry provides an opening for industry to exploit, and is thus more useful
than often presumed. Indeed, industry is more important in this process than the academic
literature generally credits. Sometimes, internally-driven organizational learning is neither
enough nor fast enough. Sometimes, organizations need to be taught from outside, by marketers
who will show them how to want what they need. The theory I offer here outlines essential
actions that can be characterized by the familiar elements of classic marketing, tailored for
conservative public customers whose problems sometimes require radical solutions.
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Chapter Four: Insurgents and Industrialists: 1972–2004
As the Mujahideen transitioned to guerrilla warfare, mine warfare became very important to
them... the Mujahideen used a wide variety of homemade mines and explosive charges made
from unexploded aerial bombs, mortar rounds, artillery rounds, and other explosives. The
Mujahideen laid mines to protect defensive positions, important military installations and supply
bases, and also to impede road travel by supply and troop convoys. They used antitank,
antipersonnel, and mixed mine fields, as well as single mines and groups of mines.224

Mines, mines, and more mines. In the opening line of his 1990 book Soldiers of God,
Robert Kaplan observes that “amputations were the most common form of surgery in
Afghanistan in the 1980s.”225 The cover of Barnett R. Rubin’s 1995 book The Fragmentation of
Afghanistan shows two veteran mujahideen walking on crutches, each missing his left foot.226 In
recent Afghan history, this should be no surprise. The Soviets laid mines. The Afghan
Mujahideen laid mines. When the latter could not find or steal industrially manufactured mines,
they made their own—a weapon now called, in the clumsy prose of the US armed forces, an
improvised explosive device, or IED. Grau and Gress’s translation of Russian documents on the
campaign in Afghanistan contained quite a few pages on how significant mines were to the
rebels. Against the highly mechanized Soviet 40th Army, the land mine was a logical low-cost
means for disrupting the occupation by imposing disproportionate defensive costs.227
SOUTH AFRICAN ORIGINS
With all this coverage of the conflict in that country, one might have thought that the US
land forces destined for combat against guerrillas in the Middle East or South Asia would have
been ready for widespread use of land mines. There were plenty more indications, for as noted in
the introduction, the type of vehicle that would become known as the MRAP was not a new idea.
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Throughout the 1970s, in the Rhodesian Civil War, the need for some means of blast-protection
was acute. As one short history of the conflict recounted,
Between 1972 and 1980 there were 2,504 detonations of landmines by vehicles, killing 632
people and inuring 4,410. The mining of roads increased as the war intensified. In 1978, 894
mines were detonated or recovered, at the rate of 2.44 mines per day. In 1979, 2,089 mines were
dealt with, at the rate of 5.72 mines per day.228
Across the border in South Africa, the African National Congress and other guerrilla
groups took note of the effects to the north, and began their own lethal mining campaign. The
response in both countries was found in automotive engineering.
At the time, the primary rural patrol vehicle of the South African National Police was the
Ford F-250 pickup truck. In Rhodesia, the police and army were not remarkably better equipped.
While a heavyweight civilian vehicle, the F-250 would be easily flipped and blown apart by an
antitank mine. Moreover, for the South Africans, the most dangerous part of their territory was
the Caprivi Strip, the northeastern-most portion of what is today Namibia. Between Cape Town
and Katima Mulilo, the main town in the Caprivi, on the far-off Zambezi River, lay 1,400 road
miles. As a result, the South African and Rhodesian Armies rarely used tracked vehicles—the
distances were simply too great.229 Consequently, the South African arms industry began to
specialize in armored wheeled vehicles, in what Michael Porter would separately call around the
same time a selective factor disadvantage.230
In South Africa, development was led by the government’s Central Scientific Industrial
Research (CSIR) organization. Up until this time, almost all military trucks—like typical
commercial trucks—had flat bottoms and wheels directly under their chassis. In these, sitting
over even a small mine blast was frequently fatal. Thus the first approach—a vehicle called the
Hyena—simply modified those F-250s by installing a wedge-shaped driver and passenger
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compartment high above the bed.231 The armor consisted of just 6 millimeters of mild steel and
50 mm of laminated glass, but formed into a sharp wedge and mounted quite high. The geometry
here is very important for blast-resistance. Vehicles must be built with enough ground clearance
to vent exhaust gasses to the sides, and building the hull underneath into a v-shape helps all the
more.232 The outlines of the original dominant design evolved quickly, and are now familiar.
That high ground clearance, the v-shaped hull, and a wide wheel base moved energy away from
the occupants. Frangible drive train components would carry away more, “sacrificing auto parts
to save body parts.”233 A monocoque steel hull with top-opening escape hatches provided the
best resistance against blast. Fuel tanks outside the main structure mitigated problems with
internal fires.234
The initial idea may have come from SKPF M/42, the very first Swedish armored
personnel carrier, built early in the Second World War, but retained for decades afterwards. The
M/42 was a four-by-four (4x4) off-road truck with a diamond-shaped hull intended for repelling
both small arms fire and land mine blasts—just like a modern MRAP. Some of the Swedish
vehicles were serving in the Congo as late as the 1980s.235 As such, they may have caught the
attention of Rhodesian and South African troops. If so, there is no indication of resistance in the
south of Africa to a northern European design.
In any case, the basic design was in place by 1980—some 23 years before US troops
crossed into Iraq the second time. For the Rhodesians, the effort succeeded brilliantly on the
battlefield. In the first 99 mine blasts after the introduction of their blast-protected vehicles, the
troops suffered only one fatality among 407 passengers and crew; historical experience would
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have predicted 40 deaths.236 The South Africans, with greater resources, eventually made a huge
effort, producing some 19,000 blast-protected vehicles, with nameplates like Buffel, Hippo, and
Casper (see figure 2).237 They bought nearly as many as the US would ultimately order some
thirty years later, and to excellent effect.238 The apologists for apartheid eventually agreed to
universal franchise, but political sensibility, and not land mines, would be the cause.
In the post-apartheid era, the industry stood down, and most of the manufacturing capacity
was concentrated in the Olifant Manufacturing Company (OMC), named for one of its first
products, the Olifant (Elephant) tank, a local development of the British Centurion. OMC was
acquired several times in success conglomerations, first by the South African firm Reunert, and
then by the British armaments firm Vickers. Under Vickers, the company sold a twenty-year
license to General Dynamics (GD), permitting the latter to operate as its exclusive marketing
agent in North America and a few other areas around the world. This would subsequently have a
considerable effect on how MRAPs were sold to and kitted out for American customers. The
company would change hands again when Alvis merged with Vickers in 2002, and yet again
when BAE Systems purchased Alvis-Vickers in 2004.
An International Insurgent Business Model
Along the way, word spread worldwide about the lethality of improvised mines, and other
insurgent groups sought to emulate at least the tactical success. On Armistice Day in 1982,
suicidal car-bomber Ahmad Kassir killed or wounded 151 Israelis at their headquarters in
Tyre.239 The following October, the Americans and the French would suffer the massive truckbombings of their barracks in Beirut. These attacks might be considered an early proliferation of

236

James Hasik, Arms and Innovation: Entrepreneurship and Alliances in the Twenty-First-Century Defense
Industry (Chicago: University of Chicago Press, 2008), p. 114.
237
For a model-by-model history of these developments in the early years, see Steve Camp and Helmoed-R. mer
Heitman, Surviving the Ride: A Pictorial History of South African-Manufactured Armoured Vehicles (Durban: 30
Degrees South Publishers, 2014).
238
Vernon Joynt, “Mine Resistant Vehicles: A Force Protection Industries Perspective,” unpublished paper, 1 July
2006; and Hasik, Arms and Innovation, p. 114.
239
David Johnson, Hard Fighting: Israel in Lebanon and Gaza (Santa Monica: RAND, 2011), p. 12; Naim Qassem,
Hizbullah: the Story from Within (London: Saqi, 2010) p. 49.

60

precision weaponry, for “the CEP of a car bomb is about zero.”240 Buoyed by those results,
Hezbollah began heavily mining southern Lebanon, and Hamas Gaza as well.241 No one in the
Israeli Army was immune: in 1999, the organization killed Brigadier General Erez Gerstein, the
division commander in southern Lebanon, in a roadside bomb attack.242 In Sri Lanka in the late
1980s, the Liberation Tigers of Tamil Elam were using improvised mines of up to 100 kilograms
against the peacekeepers of the Indian 36th Infantry Division, along the road over Elephant Pass
between Trinconmalee and Jaffna City. After a while, the Indian troops developed a marked
preference for walking to driving—a preference which the Washington Post would report
amongst US Marines of the 8th Regiment in Helmand Province in 2009.243 Unfortunately,
walking long distances is hardly operationally effective in large countries, and anti-personnel
mines can then become a more serious threat.
Memories of the material solutions of the southern African Bush Wars did not fade
amongst the ultimate victors. The Zimbabweans sagaciously took their old Rhodesian Puma
MRAPs to Somalia in 1993, for their own mode of attack was soon emulated there. After the US
Army raided an conclave of the elders of the Habr Gidr clan at Abdi House on 12 July 1993,
Mohammed Farrah Aideed instructed his men to start planting bombs. On 8 August, a Humvee
of the 977th Military Police Company rolled through a water-filled pothole concealing a land
mine. The resulting explosion flipped the vehicle and killed all four occupants.244 The dead were
Sergeants Christopher Hilgert and Ronald Richerson, and Specialists Mark Gutting and Keith
Pearson. Hilgert, Gutting, and Pearson had been in country less than 48 hours, too little time for
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adjusting their situational awareness from the garrison routines of Fort Leonard Wood to the
quotidian dangers of Mogadishu.
Further mines were found and disarmed by US troops on 12, 13, and 15 August, but more
Americans were wounded in explosions on 19 and 22 August.245 All told, through the withdrawal
of the following March, the US Army lost sixteen killed and injured by mines, whether factorybuilt or improvised.246 Vehicle mine incidents thus caused 26 percent of all American fatalities in
Somalia, and fully 60 percent of vehicle casualties.247 In the three mine strikes by Humvees, 50
percent of the occupants were killed, and another 44 percent wounded. In January 1996, citing
experiences with mines and angry mobs in Somalia, Haiti, and Bosnia, the Army’s Training and
Doctrine Command (TRADOC) issued an operational requirement document (ORD, a specific
and formal declaration of military necessity) for 2,000 Tactical Wheeled Vehicle Crew
Protection Kits.248 The Army’s budget team, however, did little with that until the invasion of
Iraq.249
The US Army's failure in Somalia stemmed partly from its doctrinal conflation of
peacekeeping and peace-enforcement. The former is done with soft hats, with local consent; the
latter is done with hardened vehicles, in the face of local hostility.250 As noted in the
introduction, both missions may have been “anathematic,” but the Army had historically
“confused the undesirability of these missions with an actual ability to avoid them.”251 As the
1994 after-action report by the US Army’s countermine office noted, “several countries have
245

After Action Report and Historical Overview: The United States Army in Somalia, 1992–1994, US Army Center
for Military History, 2003.
246
Wayne Sinclair, “Answering the Landmine,” Marine Corps Gazette, vol. 80, no. 7, July 1996.
247
Marine Corps Implementation of the Universal Urgent Needs Process for Mine-Resistant Ambush-Protected
Vehicles, Office of the Inspector General for the US Department of Defense, Report #D-2009-030, 8 December
2008, p. 35.
248
Richard B. Joliffe et al., Planning Armor Requirements for the Family of Medium Tactical Vehicles, US
Department of Defense Inspector General, report no. D-2008-089, May 2008, p. 2.
249
William Solis et al., Defense Logistics: Several Factors Limited the Production and Installation of Army Truck
Armor during Current Wartime Operations, report no. GAO-06-160 (Washington DC: US Government
Accountability Office, March 2006), p. 14.
250
Theo Farrell, “Sliding into War: The Somalia Imbroglio and US Army Peace Operations Doctrine,” International
Peacekeeping, vol. 2, no. 2, Summer 1995.
251
David Ucko, “Innovation or Inertia: the U.S. Military and the Learning of Counterinsurgency,” Orbis, vol. 52,
no. 2, Spring 2008, pp. 291, 298, and 301.

62

countered terrorist route-mining by developing mine-resistant vehicles that reduce mine
casualties by as much as 60 to 70 percent while virtually eliminating fatalities.”252 The analysis
went on to provide considerable detail on South African and Rhodesian technical developments,
for the Zimbabweans, secure in their Pumas, had suffered no losses.
Armoring Up
The US Army concurrently found that its Humvees also had a problem with rocketpropelled grenades (RPGs), which could sail right through thin-skinned trucks, impaling or
scorching anyone in the way. Brief reflection should have produced this realization. RPGs use
small shaped charges to extrude a jet of superheated metal through armor; some of the latest
Russian versions can penetrate that of heavy tanks.253 But unarmored trucks were deployed to
Mogadishu anyway. Indeed, Defense Secretary Les Aspin’s refusal to deploy armored vehicles
there was the proximate reason for his downfall in late 1993.254 The Army did have a collection
of armored Humvees available at the time: the M1043 and M1044 armaments carriers, and their
closely related cousins, the M1045 and M1046 missile carriers. These vehicles, however, were
designed only to stop rifle rounds and artillery fragments; they were hardly survivable against an
anti-tank mine or RPG. So, to provide a better margin of survivability, and within just a week of
the attack on the 977th, the Army Transportation Center at Fort Eustis, Virginia, began work
with armoring firm O’Gara Hess & Eisenhardt on the more robust prototype XM1109, an
evolution of the lightly armored M1043A1 platform. The next January, the first 50 XM1109 “uparmoreds” were delivered to American troops in the Horn of Africa, and the Army ultimately
bought about 160 of the type.255
In the long run, though, the basic Humvee had only so much capacity for armor, and
experience in Bosnia soon thereafter suggested that land mines would be an enduring problem.
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So, in 1995, the Army shifted the platform for its hardened Humvees to that of the M1113
Expanded Capacity Variant (ECV), and ordered development of the M1114 up-armored (see
figure 3). The Air Force in parallel bought a turreted version, the M1116, for airbase security.
Both 1109s and 1114s then served on peacekeeping deployments to Haiti, Bosnia, and Kosovo.
As shown below, the Humvee family of vehicles came to comprise many variants (see figure 5).
Modest innovations were plentiful, and ballistic threats were mostly limited to rock-throwing
Serbs. Fielding was slow, but the campaigns provided opportunities to assess the armored
Humvee’s mobility and maintainability.256 The basic vehicle continued to be produced by longtime manufacturer AM General in South Bend, Indiana, but the new armor kits were fabricated
in Cincinnati, Ohio, by O’Gara Hess, by then a division of Armor Holdings.
Ignoring the Problem
The 1990s were a decade of considerable restraint for the US in land forces equipment, and
as a vehicle with a secondary mission, buying the M1114 was given a relatively low priority.
Vehicles whose primary role lay in keeping the peace and fighting insurgents did not find a place
close to the service’s corporate heart. Beyond the real bureaucratic insurgents, not many in the
Army were advocating preparation for tasks short of real war. For as Fred Kaplan later wrote in
his acclaimed book The Insurgents, the very field manual on these operations mandated that “no
Army units could be trained for these missions unless and until they were expressly ordered to go
take part in one.”257 The training appendix of another insisted that “the first and foremost
requirement for success in peace operations is the successful application of warfighting skills.”258
Regardless of whatever their political masters preferred, as the sayings went, real men didn’t do
MOOTWA, and superpowers didn’t do windows.259
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As a 1994 study by the Defense Department’s Inspector General (DoD IG) put it, the
aforementioned geometry of traditional military trucks, replicated in the iconic Humvee, was
also highly problematic. For that vehicle, “even with a mine protection kit developed for
Somalia, remained a deathtrap in the event of an antitank mine explosion.”260 And yet, just a few
years later, the Canadian Army took a few MRAPs to Yugoslavia; in 1996, a Canadian Army
Casspir survived—without serious injuries—a detonation by a triple-stack of antitank mines in
Bosnia.261 The juxtaposition of vulnerable and robust vehicles alongside one another was, in
retrospect, eerily reminiscent of the situation to come in Iraq.
The problem was bound to continue to spread. As a RAND study in 1994 briefly noted,
most of the equipment needed for the gritty fighting of urban insurgency could be purchased
commercially around the world. This is not to say that uptake was uniformly swift worldwide.
The First Russo-Chechen War, which began that year, gave little warning of improvised antivehicle mines, but plenty of warning about rocket-propelled grenades. Russian troops took to
surrounding their vehicles in stand-off wire cages rather as Americans and British troops would
ten years later in Iraq (see figure 18 for a later American version). The fencing would grab the
fins of the rocket, deflect the warhead from its course, and scatter the superheated copper
extrusion of the warhead across, rather than against, the armor plate (see chapter 6 for a
discussion of the technology). Mines were more heavily used in the replay, the Second Russothe US Army from the 1990s for Military Operations Other Than War. The epilogue to Carol Off’s book The
Ghosts of the Medak Pocket, a history of the battles between Croatian troops and Princess Patricia’s Canadian Light
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Chechen War of 1999, and by both sides.262 This learning across borders would be replicated
against the Americans a decade later, when Afghan insurgents began picking up instructions
from more experienced Iraqi bomb-builders on how to build armor-piercing IEDs from
dissembled rockets and grenades.263
Just as the much of the Army’s leadership ignored the challenge of counterinsurgency,
much also failed to perceive how widely the problem of landmines would spread. In the US
Army, military history was an oddly under-appreciated subject. As late as the end of 2007,
Lieutenant General Stephen Speakes, the deputy chief of staff for programs, insisted that the
trouble of the IED could not have been foreseen, because “a landmine was something we had last
had major experience with probably in World War II and Korea, some limited exposure in
Vietnam, but frankly not a major concern to any heavy force.”264 Indeed, some 23 percent of US
vehicular losses in the Second World War were attributable to land mines—no small cause that.
The fraction in Korea was 56 percent.265 But by the Vietnam War—where even Sergeant (and
later Defense Secretary) Chuck Hagel hit an improvised explosive in his M113—fully 70 percent
of vehicular losses were caused by mines.266 That vehicle was “essentially an aluminum box on
tracks… not designed to deflect explosive blasts away from the vehicle,” but was still soldiering
on through the Iraq War, even though commanders largely would not allow them outside the
wire of fortified encampments (see figure 6).267 Already back in Vietnam, “commanders and
advisors wanted armored car units,” simply because “the advantages of the lightweight, quiet,
fast wheeled-armored-vehicle, equipped with run-flat tires, offset the disadvantage of limited
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cross-country mobility.”268 In the 1991 campaign in Iraq, land mines accounted for 59 percent of
US vehicular casualties. If nothing else was working for Saddam’s men, at least buried
explosives could cause some random violence.269
A few officers, though, had grasped that “major concern” earlier. In the July 1996 issue of
Marine Corps Gazette, then-Captain Wayne Sinclair recounted the extensive use of mines in the
Yugoslav Wars of Succession, and advocated procuring vehicles based on South African and
Rhodesian experience and engineering.270 Sinclair's experience was almost first-hand: he was
born in South Africa, had lived in Zambia with his missionary parents, and had moved to the
United States only at the age of 14. After graduating from the Virginia Military Institute in 1988,
he was commissioned an engineer officer.271 The idea that blast-resistant vehicles could work
was more than initial speculation. Under fire, the South African Army had already provided the
field experimentation. The concept, however, was still a long way from implementation.272 Had
the Gazette—based alongside the Marine Corps’s cultural home in Quantico, Virginia—been as
influential a publication in the 1990s as it had been in heyday of Marine Corps experimentation
in the 1920s and 30s, its impact could have been greater.
The term MRAP (Mine-Resistant, Armor-Protected, initially) was coined by Majors Roy
McGriff and Joseph Allena, USMC, while writing a thesis at the Marine Corps School of
Advanced Warfighting in 2002—also in Quantico—before mines became a significant problem
in Iraq, but after they were at least an incidental problem in Afghanistan.273 Later that year, at the
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headquarters of Marine Corps Central Command in Hawaii, McGriff happened across photos of
South African Buffels and Casspirs on the desk of then-Captain Gert De Wet, who was serving
in the logistics office (the G-4 in staff parlance). De Wet had emigrated to the US from South
Africa at the age of 10, but had later returned home for a few years, and knew the vehicles from
his friends’ experiences in the Army and the National Police. After joining the Marine Corps, he
aimed to talk up blast-resistant vehicles, “but obviously got nowhere with that” as a young
lieutenant. From disparate experiences but a common motivation, they began developing and
socializing a proposal to equip the infantry with MRAPs.274 This was prescient, if not yet
decisive, for as noted in the introduction, IEDs began appearing in Iraq almost immediately after
Baghdad fell to the Americans.
FORCE PROTECTION—SOUTH AFRICANS IN SOUTH CAROLINA
In a few years, vehicles would be coming available not just from South Africa, but South
Carolina too. After the fall of Ian Smith’s government to the Zimbabwe African National Union
under Robert Mugabe in the 1980 elections, many Rhodesian officers and arms engineers
emigrated, looking for continued employment in their trade. One was Colonel Garth Barrett,
commander of the Rhodesian Special Air Service. After a subsequent career in the South African
Army, he established a mine-protected vehicles company with technology licensed from the
CSIR. In the 1990s, with the encouragement of the post-apartheid government, he undertook
humanitarian de-mining missions—with the vehicles his firm built—in places like Mozambique,
where local rebels had liberally strewn land mines while fighting South African and Portuguese
troops in the 1970s and 1980s.275
In 1996, after the loss of several US peacekeepers to landmines in Bosnia, a team from the
Defense Advanced Research Projects Agency (DARPA) came to Mozambique to observe a
vehicle that Barrett had named the ‘Lion’ sweeping a field with its steel wheels. Each time the
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vehicle struck an anti-tank mine, a wheel would blow off. Each time, it was quickly replaced,
and the crew drove on.276 Recognizing a gap in US military-industrial capabilities, DARPA
sponsored a rapid award of US citizenship for the colonel and some commercial colleagues. By
the end of the year, Barrett had teamed up with Ed Fearon and Shon Craig to found the
prosaically-named Technical Solutions Group (TSG) for the express purpose of building mineresistant vehicles. Fearon became the chairman, and Barrett the chief executive officer (CEO).
Fearon and Craig would separately establish in Charleston, South Carolina another company
with an anodyne name, Critical Solutions International (CSI), to market mine-detection vehicles
in the United States.277 First domiciled in San Diego, TSG quickly moved to Charleston, which
had almost as attractive weather, but considerably lower labor costs, cheaper commercial rents
(particularly at the recently closed naval base), and shorter flight times to Washington DC.278 In
1999, Barrett took TSG public, an exceedingly early act for a company with limited revenues,
and thus one that brought in all of $600,000 in equity, but none of the managerial capacity of a
private equity investment.279
REBUILDING THE INDUSTRIAL BASE
The South Africans did arrive in a country where the government’s share of the industrial
base was flush with people and floor space. Just after the Cold War ended, seven governmentowned and operated facilities around the country had a hand in building, upgrading, and
supporting armored vehicles, their components, and their weapons: the Anniston Army Depot in
Alabama, the Letterkenny Army Depot in Pennsylvania, the Red River Army Depot in Texas,
Marine Corps Logistics Base Albany (Georgia), Marine Corps Logistics Base Barstow
(California), the Rock Island Arsenal in Illinois, and the Watervliet Arsenal in New York. As late
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as 1995, they employed over 13,500 mostly civilian staff.280 All together, they formed a solid
base of skills from which to grow, if one needed production partners or subcontracting support.
At the same time, the private sector of the industry was experiencing marked consolidation.
In defense, modest budgets made the 1990s time for focusing and honing business capabilities.
Early in that decade, General Dynamics Land Systems (GDLS, builder of the M1 Abrams tank)
reduced its base of suppliers from about 3,000 to 600 companies, and United Defense Limited
Partnership (UDLP, builder of the M2/M3 Bradley fighting vehicle and the M109 mobile
howitzer) reduced its base from about 1,250 to 250.281 The management teams at GDLS and
UDLP were consciously matching this restructuring to trends in the commercial sector across the
world. From the mid-1980s through the end of the 1990s, automotive component suppliers made
some “radical leaps in competence,” scaling up their operations “to make larger and more
complex sub-systems.”282 At the same time, product complexity was rising, but component
requirements were still not readily codified, and industry-level standards were scarce. The
original equipment manufacturers (OEMs) transformed themselves into design-and-finalassembly firms, and began managing their suppliers through closer, longer-term relationships.
This reflected that view (mentioned in chapter 2) that organizational learning strongly depends
on interconnectedness between firms, and suppliers who learn best are generally those who work
with other firms hungry for learning too.283 By 2002, the component suppliers employed just
over 60 percent of the assembly workers in the American automotive industry.284
In 1997, at possibly the low-water mark for the armored vehicle industry in the United
States, the Census Bureau found just under 6,000 people employed outside government making
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armored vehicles and their components.285 Both in the United States and South Africa, the sizes
of the work forces were stable, and through widespread seniority rules in union contracts, the
average worker had long experience. This likely contributed to the contemporaneous finding that
learning curves in armored vehicle production showed few signs of knowledge depreciation.286
As automotive component suppliers from Michelin to Mittal to Meritor expanded business,
rivalries with competitors sharpened, raising the level of the game for all. So while the military
OEM sector remained for political reasons a series of discrete national industries, the global
industry evolved into a one with far fewer and much more capable component suppliers, still
able to feed highly-engineered assembly into specialist assemblers.
RE-ARCHITECTING PROTECTION
All this bubbling-up improvement was what enabled OMC, a relatively small and resourceconstrained division in far-off South Africa, and Force Protection, a total upstart, to rapidly
develop new blast-protected vehicles to meet emerging requirements. The modularity of the
vehicles was critical. The basic v-hull concept was an architectural innovation, in that it
fundamentally recast the nature of the vehicle’s resistance to threats. But the rest of the change
from traditional practice in armored vehicle design—building a troop carrier on an off-road truck
chassis—had enabled follow-on modular innovation, in which the linkages between components
remained stable, while improvements proceeded at the component level.287 The clip-together
nature of the vehicles may have induced a certain loss in the efficiency in the design of each
module, but the interactions of each major component with the system and its threats were well
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understood, so the challenges were limited.288 Just as with the South African geo-strategic choice
of wheels over tracks, the industrial choice for modularity made a virtue of necessity. Rapid
development required quickly-concluded, arms-length contracting relationships, with open
product architectures and substitutable components.289 This differed from the common practice,
as noted above, of tight contracting relationships, but the large and capable industrial base
provided a strong set of suppliers on which to draw,
Modularity also readily admitted upgradability when it was needed. As noted, modularity
and integrity do involve tradeoffs, as do integrity and upgradeability, with only local maxima
over time.290 But because designers could develop their knowledge of each subsystem—armor,
wheels, etc.—independently, their innovation in the overall design of the vehicles was relatively
unconstrained. When battlefields were hot across southern Africa, local subcontractors had
needed to proceed through engineering and manufacturing development very quickly. Their
learnings about the overall system—the entire truck—then beneﬁted from trying many different
architectural combinations, as innovation in each modular component was less constrained than
innovation in integrated products.291 This modularity, and the widespread use of proven
technologies and commercially available parts, permitted concurrency—normally feared—in
development, testing, and manufacturing, which brought improved vehicles to the field
quickly.292
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Under long-time chief engineer Gert Pretorius, OMC’s design staff was skilled but lean. As
late as 2008, the company—by then the awkwardly named BAE Systems Land Systems South
Africa (LSSA)—had somewhat more than 100 engineers, but just 30 computer design stations,
“equipped with both protection simulation software and vehicle design software.”293 Force
Protection had a similarly tight staff. As his chief scientist, Colonel Barrett recruited Vernon
Joynt, a chemistry PhD who had run the landmine research program at the CSIR, before moving
on to lead its mine-resistant vehicle research program. Whether in South Africa or South
Carolina, designing MRAPs was hardly the insight of a single individual with sudden insight.
Even the AK-47, contrary to legend, was not merely the brainchild of one Mikhail Kalashnikov,
and his design drew heavily upon that of the German Sturmgewehr (StG) 44 assault rifle.294 But
having worked the problem from both sides, Joynt was a “game changer” who brought a hardwon fingerspitzengefühl for war with explosives.295 From years of fighting the African National
Congress from his lab, he had learned how to gather real requirements, develop a verstehen of
the tactical problem, and master the details of the technical solution. He also brought an
enthusiasm for prototyping and frequent blast-testing (see figure 12), so that when his designs
would fail, they would fail quickly, and relatively inexpensively.296
SMALL STARTS FOR BOMB SQUADS
With the growing problem, at least small contracts would begin to flow. In 1999, the
combat engineering office within the Marine Corps's requirements directorate issued a mission
need statement (MNS, pronounced minz, a broad but formal declaration of military necessity) for
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a Combat Engineer Vehicle (CEV).297 Little seems to have been done with this. In February
2000, the US Army ordered a single “Buffalo” mine-clearance vehicle from TSG (not yet
actually named Force Protection) as a demonstrator. In November 2001, perhaps queasy about
leftover land mines in Afghanistan, the Army ordered another. In September 2002, the Army
ordered ten—still not all-in, but enough to be noticed on the battlefield.
Deliveries from Force Protection’s cellular manufacturing operation in Ladson, run by as
few as a dozen assemblers, proceeded over the next year.298 With a curb weight of 45,000
pounds and a height of almost ten feet, the six-wheeled vehicle was described by its sales
representatives as “too big, too obvious, but nothing better.”299 In addition to a large troop
compartment for the bomb squad, the Buffalo carried an articulated spork, “an electrohydraulically operated mechanical arm with a steel hand that resembled a gothically curved
pitchfork” (see figure 18).300 The arm could excavate, nudge, grasp, and remove boxes, tires,
animal carcasses, and anything else that Iraqi or Afghan insurgents had learned to use to conceal
roadside bombs.301 Indeed, as Coalition commanders initially treated mine protection as a
requirement for bomb squads, rather than for all troops, the bomb squads themselves soon
became a primary target for the bombers.302 In an indication of the Buffalos’ effectiveness,
insurgents began scrawling “Kill the Claw” graffiti on walls in Baghdad.303
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The small orders, however, did not bring profitability. The Buffalos’ cost of goods sold
came to about $700,000, but Barrett had approved selling the first few to the Army for just
$380,000.304 Pricing is a marketing decision, and this was a bad one. The company owed its
suppliers several hundred thousand dollars, but its checking account at Bank of America was
overdrawn by $80,000. In June 2002, as the company was effectively bankrupt, new investors
emerged. Sonic Jet, a Californian speedboat builder backed by Frank Kavanaugh of Ashford
Capital, bought a controlling stake. Kavanaugh quickly negotiated some credit extensions, and
reorganized the combined operation to focus entirely on armored vehicles.305 As Sonic Jet’s
then-chief financial officer later told USA Today, the investment thesis was simple: “the world
was in chaos, there was terrorism, and we felt there was a big market for that product.”306 For
Kavanaugh, the motivation was also simple: “we were doing something that really mattered…
for people who mattered.”307
The new owners soon replaced Barrett as CEO. The colonel had been “really the one who
championed” the MRAP solution to the landmine problem, and possessed the conviction,
authority, and credibility needed to sell that solution to customers. “People in the Army,”
Kavanaugh later said, “really thought he knew his stuff—and he told great stories.”308 Barrett
had mastered marketing narrative, but otherwise lacked business acumen. He stayed with the
company in an advisory role until August 2005, leaving then to found his own blast-protected
vehicles company, Protected Vehicles LLC, back at the Charleston Naval Base, targeting exactly
the same market.
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FACTORY ARMOR
Bigger contracts would shortly begin to flow from the Army, but for a different type of
vehicle and to a different set of firms. In 2003, when US troops entered Iraq, armored Humvee
production at AM General was running at just 30 vehicles monthly. As noted above, the US
Army, at least until the tenure of General Eric Shinseki as chief of staff (1999–2003), had
institutionally resolved not to involve itself in a small-war mess again, and to avoid even
peacekeeping whenever and wherever possible.309 Thus, even as the insurgency bloomed in late
2003, the service’s initial shipment of up-armored Humvees to Iraq amounted to just 200
vehicles, because those were all that the service could find in its stateside garrisons.310
In lieu of more shipments from the United States, a spontaneous field solution was
undertaken in parallel—homemade armor, called Mad Maxes, farmer armor, hillbilly armor, and
yet less delicately haji armor when installed by Iraqi contractors (see figure 4).311 By August
2003, 2,950 of the Humvees in Iraq, constituting about a fifth of the total local Humvee fleet, had
some form of armor.312 Fortunately, most attacks on American troops at this point were with
bullets, not bombs. In July 2003, 48 Americans died in combat in Iraq, but only four from
explosives. In August, another 35 died in combat, but seven from explosives.313 The Iraqi
insurgents were only beginning to shift tactics.
As the Humvee solution was in production, in August 2003, the Army placed an order for
2,957 more of the factory-armored kind. The vehicles began arriving in November, and by
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December there were 1,500 in Iraq.314 As noted in the introduction, however, the Marine Corps
did not start up-armoring its vehicles until January 2005.315 As Congresswoman Ellen Tauscher
of California would later say, “the military repeatedly underestimated the need for more armored
Humvees” in 2003, by thinking that “we would be pelted with rose petals, and not RPGs. I don't
blame them for getting it wrong. I blame them for not understanding and adjusting fast enough,
and the result is that there has been a tremendous casualty list.”316
The factory up-armoreds were reasonably robust vehicles, “so long as insurgents kept
roadside bombs obligingly small, and just that—alongside roads vice under them.”317 That may
have been of some comfort, but roadside bombs in Iraq were quickly sourced from the massive
leftover ammunition stocks of the Baathist regime. Howitzer shells were usually better
engineered for spraying fragments than were wholly improvised explosives.318 And if the uparmored version of the Humvee would eventually show serious shortcomings, the unarmored one
was scary enough to inflict bad memories. Nathaniel Fick, a Marine officer of the 1st
Reconnaissance Battalion, recounted in his memoir of the first few months of the campaign that
once back in southern California, he found himself “swerving randomly under overpasses” on
the freeway. “In Iraq,” he noted, “that made it harder for people above to drop grenades into the
Humvee.”319 He never would have been troubled in that way had he been driving under the
armored roof of an RG31 or RG32, early MRAPs from OMC that were quite available on the
open market before the war.
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GENERAL DYNAMICS—IMPORTERS AND OUTFITTERS
Eager to get into the market supplying at least the bomb squads, General Dynamics Land
Systems looked globally in 2003 for an on-the-shelf solution, and remembered its license for the
RG-series of vehicles.320 The RG32 was too small to carry a squad of soldiers for perimeter
security, but the RG31 was a “rolling bank vault” of a troop carrier (see figure 11).321 The latter
had been developed in South Africa from the Mamba, another v-hulled troop carrier, that was
built on a an Unimog truck chassis and powered by a Mercedes Benz six-cylinder diesel.
The business model was rather international. LSSA’s managing director of was South
African company veteran Johan Steyn, but its outside chairman of the board was Chris
Chambers, a former British Army officer, and subsequently long-time Houstonian. In North
America, BAE Systems fully let its licensee General Dynamics take the lead in marketing their
vehicle from Canada.322 The trucks themselves were built at LSSA’s factory outside
Johannesburg, and then shipped all the way to southern Ontario for fitting out at GDLS-Canada’s
factory in London.323 After installing the government-furnished equipment (GFE) of radios,
radio jammers, and weapons, GDLS-C would sell the vehicles to Canadian Commercial
Corporation, the Crown entity that markets Canadian weapons for export.
The US Army knew the RG31 (as well as the Buffalo) from its prewar Interim VehicleMounted Mine Detection System (IVMMD) project, which had been written out of the
requirement for the otherwise comprehensive Future Combat Systems (FCS) program in the
early 2000s.324 The concept called for three-vehicle route clearance teams. A remotely-controlled
Meerkat Ground Standoff Mine Detection System (GSTAMIDS, pronounced gee-stay-mids)
vehicle would sweep roads for suspicious signatures with its ground-penetrating radar, pulsed
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magnetic induction metal detector, and long-wave infrared sensor.325 The Meerkat was an
effective but ungainly vehicle that resembled a robotic cross between a dune buggy and a road
grader (see figure 9). The vehicle was another from South Africa, in this case designed by the
Rolling Stock Division (RSD) of DSD. Later, the Army would replace it with the Husky Vehicle
Mounted Mine Detection (VMMD) system. In both cases, the American license was held by
CSI, which after 2001 itself provided a license “to print money.”326
After a Meerkat or Husky detected something, an explosive ordnance disposal (EOD) team
in a Buffalo would close with the possible bomb, physically interrogating it with the vehicle’s
spork before deciding whether to dismount. The RG31 would carry a small squad of infantry for
security. With bombs exploding around Iraq, a contract for another 15 RG31s would follow in
November 2004.327 The tripartite route-clearance package (RCP in the US Army’s parlance) thus
drew entirely upon equipment originally conceived and developed in South Africa.328
Note that at that point, only two teams of three OEMs in North America were involved in
producing MRAPs. Other defense contractors might have been interested, but prototyping before
government-funded development was not their business model. “Money up front” was what
motivated most.329 That problem stemmed from a set of pernicious economic incentives. Military
equipment is mostly sole-sourced, so once a contractor wins the business, he completes “the
fundamental transformation” from eager bidder to complacent incumbent.330 Contracts are costplus, so cost-control and time management are not always a contractor’s biggest concerns.
Working capital is frequently advanced by the government. Development contracts support
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expensive engineering talent, which allows a larger margin at every seat than does hourly touchlabor. One could wonder why a business with a deal like that would ever want to deliver the final
prototype.331
In contrast, in its underfunded circumstances, LSSA had “always been an adaptive and
dynamic operation.”332 The long-standing and largely successful approach in South Africa had
been to prototype a new version, and assume that buyers with battlefield problems would come.
At that point, the customers could pay for LSSA to develop the specific modifications they
sought off the basic design. Licensee General Dynamics was less entrepreneurial, but definitely
enterprising. When lacking applicable products, the company had an eye for acquiring what it
could from abroad. The plant in Ontario at which the RG31s were fitted-out had come into the
fold in 2003 with the company’s purchase of GM Defense, which had been the military products
unit of General Motors since 1950.
ARMORING THE RRUCKS
But even in a vehicle more robust than Lieutenant Fick's Humvee, driving was indeed
hazardous, and the drive from the port of Kuwait to Mosul exceeded the distance from
Normandy to Berlin. What would have been a peacetime two-day drive took six, as convoys
came under repeated mortar and rifle fire. On one day in April 2003, every one of the 122 trucks
in the daily convoy was ambushed. Some contracted trucking companies suspended service, and
some forward troops began running short of supplies, particularly repair parts. In peacetime,
tracked armored vehicles would drive about 800 miles per year, and their rubber track pads
would last about 18 months. During the Cold War, Army planners had presumed that a
hypothetical war with the Warsaw Pact in Germany would be intense but brief. In 2003 in Iraq,
Abrams and Bradleys were driving about 1,000 miles per month; they were running through
pads, and thus tearing into the steel track shoes, about every eight weeks. For want of those
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shoes, in August 2003, 120 of the Army’s 560 Bradley Fighting Vehicles in Iraq sat hors de
combat.333
The good news about the Abrams was its near impregnability. Through March 2005, only
three crewmen had been killed inside Abrams tanks by bombs, and none by penetrating rockets.
But according to Major General Terry Tucker, chief of armor, “ten to fifteen” had been killed
shooting from the hatches.334 Understandably then, the Army and the Marine Corps began
seeking armor for their cargo trucks as well. After the Humvees, the largest fleet requiring
protection was the Army’s Family of Medium Tactical Vehicles (FMTVs), built at the time by
Stewart & Stevenson of Sealy, Texas. So, in March 2003, Radian of Alexandria, Virginia was
contracted to develop for the FMTV its Radian Armor Crew Kit (RACK), a boxy bolt-on for an
initial degree of ballistic and blast protection, with air conditioning for service in Iraq (see figure
10).335 In November 2003, Army Headquarters promulgated a more specific requirement to uparmor 3,780 trucks of five different types, to include 1,150 FMTVs.336 In March 2004, Radian
received an order in volume for 270 RACKs; by January 2005, it had secured $80 million in
contracts for fully 1,350.337
In December 2004, the Army’s deputy chief of staff for programs directed that all wheeled
vehicles would be armored before “crossing berm” from Kuwait.338 Each of the OEMs for the
Army and Marine Corps’ trucks received a share of the work. Seeking a more permanent
solution, in 2005 the Army contracted Stewart & Stevenson to design and build a Low Signature
Armored Cab (LSAC, pronounced el-sack) to completely replace the crew cabs of the FMTVs;
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the company eventually provided over 3,000.339 Daimler’s Freightliner unit in Portland, Oregon
delivered armored cabs to protect the drivers of the M915/916 series of line-haulers it built for
the Army, which were essentially “carbon copies of commercial tractor-trailer trucks.”340
Oshkosh Truck of Wisconsin received a sole-source contract to up-armor the Marine Corps’
Medium Tactical Vehicle Replacements (MTVRs). Oshkosh received similar contracts to armorup its other large military trucks, too—the Army’s Family of Heavy Tactical Vehicles (FHTVs),
and the Marine Corps’ Logistic Vehicle System Replacement (LVSR).341 The company installed
armor kits built by Plasan in Israel with American steel.342 Using American steel was mandated
by the Berry Amendment (US Code, Title 10, Section 2533a), which requires that federal funds
expended for certain categories of products be spent only on domestically manufactured items,
unless there are no reasonable substitutes. Thus, American steel was shipped to Israel for Israeli
armor plate to be shipped to the United States.
But regardless of the truck builder or armoring specialist, almost all of this was
accomplished with that money up front, and the contracts were often not competitively awarded.
That is neither surprising or inappropriate for hurry-up wartime contracting, but it did not require
marketing acumen from the contractors. Consider the case of the FMTV. In 2006, Stewart &
Stevenson wold be purchased by Armor Holdings; in 2007, Armor Holdings would be purchased
by BAE Systems (see chapter 6). The trucks’ front bumpers, however, continued to read Stewart
& Stevenson until Oshkosh won the re-competed build-to-print business in 2009. Within a strict
government contract, changing the nameplate would have required “a new set of drawings,
which would have to be approved by the program manager.” Securing that should not have been
difficult, but even so, neither Armor Holdings nor BAE Systems ever asked.343 In the short run,
this did nothing to prevent the Army or the Marine Corps from throwing wartime contracts at
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them. In the long run, it did nothing to inculcate a sense of attachment to the company amongst
the troops.
One might expect that direct combat units—infantry, cavalry, armor, military police, and
artillery—would suffer more casualties around battlefields than support units. News from Iraq at
the beginning of the war suggested the contrary—that most of the casualties in soft-skinned
vehicles have occurred amongst logistics units in road-bound convoys. News reports and the
Academy Award-winning film The Hurt Locker (2009) popularized the work of the EODs, who
took heavy casualties once dismounted.344 Analysis of the Army’s news releases and press
reports on fatalities, however, indicate that mounted bomb squads and truckers were not the
common targets. Between October 2003 and September 2006, 207 of 248 fatalities in Humvees
and trucks occurred amongst direct combat units. In that time, while riding in wheeled vehicles,
only about ten engineers and eleven logisticians were killed.345 And yet, interest in procuring
more robustly mine-proofed vehicles rested almost entirely with the procurement offices charged
with providing for the EODs.
URGENT NEEDS AND URGENT PROBLEMS
In late 2003, the Marines began to take interest as well. Citing “the expanded use of IEDs
in the AO [area of operations],” the headquarters staff of Marine Corps Forces Pacific
(MARPAC) generated an Urgent Universal Need Statement (UUNS) for a Hardened Engineer
Vehicle (HEV) to equip its bomb squads in Iraq. In the Marine Corps's taxonomy of official staff
papers, an urgent UNS required immediate action. The document specifically stated that “the
vehicle would be similar to the South African RG31, Casspir, or Mamba vehicles.” The
recommended fielding plan called for 12 HEVs for the EOD teams in the soon-deploying 7th
Engineer Support Battalion, which supported Marine Corps ground forces in Iraq, and another 15
for the EOD teams with the Force Service Support Group, which worked at the next higher
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echelon, that of the USMC’s combined air-and-ground commander in Iraq.346 In April 2004, four
months after the request was endorsed by the commanding general of MARPAC, Marine Corps
Systems Command awarded Force Protection (still then officially TSG) a contract for 27
“Typhoon” HEV mine-protected vehicles, an early version of its soon-to-be widely recognized
“Cougar” MRAP (see figure 12).
As with its cousin the Buffalo, the design of the Cougar was substantially derived from
commercial inputs, with a Spartan chassis, a Caterpillar diesel engine, an Allison transmission,
Michelin tires, and Hutchinson run-flats (see figure 7).347 As demonstrated in some spectacular
blasts, Cougars and their components held up well in combat (see figures 13 and 14). They were
also designed with a growth margin in mind, in anticipation of the insurgents’ learning to be
more lethal on the battlefield. Even affording a gross weight of 38,000 pounds in the fourwheeled version, the Marmon-Herrington axles were deliberately oversized so that the engineers
“could spiral in new defenses without overburdening the vehicles.”348 The price for the 27
vehicles, the training program, and the initial set of spare parts would amount to just $9.7
million—a very manageable sum in a multi-hundred billion dollar defense budget.349
In May, the Army awarded Force Protection a $15.9 million contract for another 21
Buffalos.350 The contract was jump-started by an $8.4 million earmark from US Senator Lindsey
Graham—unsurprisingly, of South Carolina.351 Both of South Carolina’s federal

senators,

Graham and Jim DeMint, were instrumental in advancing the company’s cause, and had “seemed
to benefit greatly by driving the Cougar” around Force Protection’s onsite test track.352 The
practice of earmarking appropriations for legislators’ personal interests would continue to be
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assailed as bald-faced pork-barreling, and in 2010, the Republicans in the Senate agreed to a ban
on the practice. At that time, Graham vocally defended earmarking with specific reference to his
effort with MRAPs, saying that he was “for the moratorium up to the point that it puts my nation
at risk.”353 Senator Mary Landrieu of Louisiana earmarked $700 million for Armored Security
Vehicles for the Army’s military police, and about that later said that “in my life there's one
really great earmark.”354 Congressman Duncan Hunter, Sr. of California earmarked funds for
additional Humvee armor, because “the acquisition bureaucracy was not in the war.”355
However, even with new management and Congressional assistance, Force Protection
continued to bid too low and struggle on the factory floor. Organizational turbulence did not help
either. As Colonel Barrett’s successor in 2002, Frank Kavanaugh recruited software entrepreneur
Mike Watts, who soon moved the firm to new manufacturing spaces in a disused General
Electric turbine factory up the road in Ladson, South Carolina.356 More impressive real estate and
more rigorous thinking about product planning lent the upstart company credibility with creditors
and customers. In 2004, however, Watts resigned due to a federal tax evasion charge from 1997.
Even though this had nothing to do with Force Protection, federal agencies will generally avoid
doing business with companies whose directors are accused of felonies, so Watts had to go.
Kavanaugh next recruited Texan venture capitalist R. Scott Ervin as interim CEO; he would
serve through November 2005.357 Ervin, however, also lacked both operational and military
experience. As Kavanaugh later admitted, all across the company, “we really did not understand
automotive—and our hair was on fire.”358 While initial deliveries of Cougars were scheduled to
begin in September 2004, and run through the end of the year, the company quickly experienced
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problems adhering to its schedule. As late as 2006, the seventh and last station on that cellular
production line was still labeled “rework”—no way to run a modern automotive factory (see
figure 10).359 With all that variance from plan, the company “lost money on every one” of the
first 27 Cougars—a strange outcome for a firm producing an urgently needed defensive
system.360
CIRCUMVENTING THE SYSTEM
While Force Protection was attempting to work through its organizational challenges, the
US Defense Department was addressing its own, albeit on a much larger scale. The reforms
included establishing at least three organizations that facilitated wartime procurement of materiel
aimed at fulfilling emergent needs.
REF
Shortly after arriving at the Pentagon in June 2002, Lieutenant General Richard Cody, the
deputy chief of staff for operation, established a “Rapid Equipping Force” to buy militarilyuseful, but commercially-available, off-the-shelf items quickly. As its first director, Cody
assigned Colonel Bruce Jette, an MIT PhD who also knew “how to legally bypass a bureaucracy
that was unresponsive to the speed required during times of war.”361 By late 2004, all four
services and Special Operations Command (SOCOM) had established processes for processing
urgent requirements, but the Army had clearly the most formal organization.362
Starting from a group of just 10 people in 2002, the REF grew to 150 in 2006.363 The
organization was stood up with two roles: to equip, in which the REF took a request from the
field, and to insert, in which the REF saw a need on its own, and would push equipment to the
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field. Still, the REF was comparatively small. While big program offices could bring
organizational depth to the big planning tasks in logistics, training, and sparing, the REF had to
concentrate on simple off-the-shelf purchasing. It also could not be everywhere. In July 2010,
Colonel Peter Newell would take over the agency he had never heard of, and soon “was angry
was that they had never approached him” when he was commanding a brigade the year prior in
southern Iraq.364
The REF survived the war, and in 2013, became the “number-one priority” of Chief of
Staff General Ray Odierno to institutionalize as a permanent part of the Army.365 That March,
the REF was declared an “enduring capability” of the Army, though its realignment under
TRADOC was not complete until the end of the following January. Institutionalizing a small
operation can change its culture and impose constraints, but need not. In August 2013, Colonel
Steven Sliwa would take over the REF, with the resolution “I don’t want to miss the next
ballistic underwear”—the British invention that proved invaluable in protecting troops against
underbody blasts.366 What the REF thus retained was an ambition for helping, and a healthy bit
of bureaucratic and even friendly international competition.
JIEDDO
As noted in the introduction, General John Abizaid, head of US Central Command
(CENTCOM), described IEDs as his “number one threat.” In August 2003, Army Vice Chief of
Staff General Richard Cody had already established a twelve-person task force to devise ways to
counter insurgents’ mining tactics. In June 2004, General John Abizaid sent his memorable
memorandum to the defense secretary, deputy secretary, and the Chairman of the Joint Chiefs
requesting a “Manhattan Project-like” effort to address the problem.367 The message arrived
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three days after a particularly contentious grilling of Army Chief of Staff General Peter
Schoomaker before the House Armed Services Committee, in which several members asked
whether Cody's small counter-mining would become a larger and lasting organization.368 Shortly
thereafter, the Army expanded the effort into a formal task force, led by Brigadier General Votel,
who would eventually become the commander of SOCOM. By February 2006, after several
expansions and rebrandings, the team had been given a name reflecting is permanent status—
Joint IED Defeat Organization (JIEDDO, pronounced jeye-doh, or occasionally, jeye-ee-doh).
The origination’s two development and procurement efforts aimed to tap into the skills of
the widely admired American software and electronics industries. Attacking the Network of
bomb-builders and sappers was conceived as a technically-intensive intelligence problem, which
required new and sophisticated network analysis software. The duration of the campaign
coincided with a period of very rapid growth around the world in the use of Facebook, Twitter,
and applications mining their connections for commercial insights, so US software firms were
presumed to have the tools needed for an armed version of ‘Big Data’.
Defeating the Device was a lane of endeavor aimed against remotely-actuated weapons,
which required electronics for jamming or spoofing trigger signals from systems as diverse as
laser pointers and garage door openers. Because US defense contractors had excelled at building
the tools of electronic warfare for fighting Soviets and then the Russians, it was assumed that
they could handle the homemade electronics of Iraqis, a presumably lesser-included case.369 That
view had the ring of Army Chief of Staff General George Decker assuring John F. Kennedy that
“any good soldier can handle guerrillas.”370 Success in one competitive context can produce
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leaders who presume that their organizations are ready for anything, and as such, willing to take
on challenges outside those familiar competitive contexts without adequate preparation.371 Still,
as the British had decades before trusted their boffins to deliver new kit for fighting the
Luftwaffe, the Americans would trust their geeks to deal with a few insurgents.
Like the REF, the JIEDDO survived the war, and actually initially expanded its remit, as
the Joint Improvised Threat Defeat Agency (JIDA, mysteriously with a missing ’T’, and
pronounced jeye-duh), thus taking on broader objectives and a more permanent name. As
American involvement in the counterinsurgency campaign in Afghanistan wound down, staff
was downsized from several thousand to about 400, and its budget cut from $3.9 billion at its
peak to $432 million in 2016. That year, “a little-noticed provision” in the National Defense
Authorization Act mandated that the JIDA’s intelligence and funding functions be separated, and
reassigned to other defense offices. The ostensible objective was to reduce “overhead
management costs while maintaining institutional core knowledge.”372 Frustration with the
organization's notable lack of success also played a role.373
JRAC
In September 2004, Deputy Secretary Wolfowitz also directed the establishment of the
Joint Rapid Acquisition Cell (JRAC, pronounced jay-rack).374 The purpose was “to assist in
resolving the issues impeding the urgent materiel and logistics requirements that the Combatant
Commanders (COCOMs) certify as operationally critical.” As he later wrote to Secretary
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Rumsfeld, they shared a “concern about our often painfully long process for acquiring critically
needed items for the warfighter.”375 The specified format for requests to meet “immediate
warfighter needs” (IWNs) was limited to a one-page description of the sections expected.376
The organizational details were telling. The full-time “core group” was intendedly not
composed of the top brass, but rather would consist of two professional staff members from the
office of the Under Secretary for Acquisition Technology, and Logistics (USD-AT&L), and an
administrative assistant. Part-time members would be generals, admirals, or members of the
Senior Executive Service (SES), from the defense procurement directorate of USD-AT&L, the
Office of the Under Secretary for Policy, the Defense Comptroller’s office, the Office of the
General Counsel, and the Joint Staff. While a representative of the comptroller would sit on the
panel, the JRAC would not itself fund initiatives; monies would still need to flow from “military
departments, defense agencies, COCOMs [the four-star regional combatant commanders], and
US SOCOM.” Whatever the team decided, it would provide “regular status reports” to the
secretary and the deputy secretary.377 Robert Buhrkuhl, an SES and retired Army Reserve
colonel, served as the first director through 2007. Over that time, the JRAC addressed 29
immediate needs with spending it corralled exceeding $780 million.378
The 2003 National Defense Authorization Act had accorded the defense secretary “the
authority to waive laws and regulations dealing with testing and procurement to acquire critically
required equipment,” and to reprogram funds for that purpose up to $100 million annually.
Buhrkuhl’s review, however, shortly after his taking the helm in 2004, found that existing
regulations already provided “sufficient flexibility to allow rapid procurement of urgent and
unusual materiel solutions.” There had just been “a tendency within the [Defense] Department to
overlook this latitude.”379 Defense then needed “an expediter” to get urgently needed equipment
375

Deputy Defense Secretary Paul Wolfowitz, “Joint Rapid Acquisition Cell Initiative,” memorandum to Defense
Secretary Donald Rumsfeld, 16 November 2004.
376
Wolfowitz, 3 September 2004, p. 7.
377
Ibid.
378
“Obituary: Robert L. Buhrkuhl Ph.D.,” Saint Louis Post-Dispatch, 12 September 2012.
379
Robert L. Buhrkuhl, “When the Warfighter Needs it Now,” Defense AT&L, November-December 2006, p. 29.

90

into the field.380 The efforts would eventually include bomb-detecting ground robots, counterIED jammers, and MRAPs.381 But as the Department of Defense Inspector General later found
(see chapter 6), the role that the JRAC could have played was much greater.382
NOT THE ARMY YOU MIGHT WANT OR WISH TO HAVE
Actions as these were important as losses mounted and more troops flowed into Iraq in just
the second year of the war. By December 2004, the Army was asking for 3,700 new trucks to
replace losses, backfill maintenance washouts, and shuttle the ranks of new formations.383 That
month, 20 percent of Humvees in Iraq were still completely unarmored,384 but the Army was
hearing complaints from contractors that the rate of increase in the pace of orders was anemic.385
The Army had stuck substantially with a single contractor for the armor: Armor Holdings’
O’Gara Hess, even though a raft of new suppliers were bringing production capacity on line.386
The company would eventually receive, in four sole-source contracts for armored vehicles and
armor kits, $1.8 billion.387
There was also some simple miscommunication about potential production rates, and Army
officials seemed to communicate with industry insufficiently frequently.388 This would soon
haunt as senior a figure as the defense secretary. On 9 December 2004, during a question-andanswer session for 2,300 troops at Camp Buerhing, Kuwait, Specialist Thomas Wilson of the
Tennessee National Guard famously asked Donald Rumsfeld why still did “soldiers have to dig
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through local landfills for pieces of scrap metal and compromised ballistic glass” to farmerarmor vehicles themselves.389 The reaction was enthusiastic: so many troops cheered that the
secretary needed to ask the soldier to repeat the question. The battlefield, after all, had been less
enthusing, whatever the troops’ enthusiasm for field-level learning and experimentation. In an
explosion, a poorly installed steel plate could itself become an inward projectile.390 Presumably,
factories in the United States could do better.
Rumsfeld’s answer—“you go to war with the army you have… not the army you might
want or wish to have”—was widely criticized, but reflected his frustration as well. He had begun
his discussions about the IED problem with generals and senior civilians early that year, but the
search for solutions had provided no silver bullet.391 The perceived slowness, he went on, was
not for lack of money or interest, but industrial capacity. Wilson had gotten the question in
writing as a suggestion from Edward Lee Pitts, a reporter for the Chattanooga Times Free Press,
who was embedded with Wilson’s unit, 278th Regimental Combat Team. While the journalistic
ethics may have been controversial, the suggestion proved effective.392 The very next day, the
Army asked Armor Holdings to increase its production of armored Humvees from 450 to 550
monthly—its maximum capacity at the time.393 A few days later, a visitor from the US Congress
found “one employee cutting steel and two employees welding doors”—still a “peacetime
mentality.”394
MRAPs were part of the answer, but production was ramping up slowly, and in the case of
the RG31, lay half a world away. But contrary to Rumsfeld’s assertion, interest was indeed part
of the problem, though perhaps not at his level. In the stateside defense establishment, the
availability of MRAPs had not caught the attention of senior military officers and civilian
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officials. By the end of the 2004, after 21 months of war, the US had over 100,000 US troops in
Iraq, but fewer than 60 MRAPs to cover them. Those troops had suffered 321 fatalities from
explosives—including land mines, IEDs, and car bombs—but the procurement authorities in the
Army and the Marine Corps stateside had placed in that time just three further orders for another
64 vehicles (see figure 25). Bringing the MRAP to the attention of the next defense secretary
would require a bureaucratic insurgency from below, a worsening of the military situation on the
ground, and perhaps even an alternative pathway around the bureaucracy of the individual
military services. With the JRAC, an UUNS, and some committed staff officers, the process had
gotten underway, but just barely.
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Chapter Five: Mavericks and Marketers: 2005–2006
In order to know that driving in Ramadi was dangerous, you had to have an IED go off in your
face. Before you started draping camouflage netting over the gunner's turret on a Humvee, you
had to lose a gunner to a sniper. In order to learn the lesson, you had to lose somebody.395

As Janine Davidson asked in Lifting the Fog of Peace, her study of organizational learning
in the US Army after the Cold War, “the failure to make progress in the first three years of the
Iraq War was perplexing.”396 For even British Brigadier Nigel Aylwin-Foster, a noted critic of
the US Army’s early performance in Iraq, found in his visits to American units “openmindedness, frankness, and hunger to learn and adapt, in order to improve military
effectiveness,” as well as clear evidence “that Army leadership was actively engaged.”397 The
challenge, as General James Mattis of the Marine Corps commented to friends by e-mail in 2004,
was that “filling body bags as we figure out what works reminds us of the moral dictates and the
cost of competence in our profession.”398 If the Army and the Marine Corps were committed to
learning what worked, better had they learned quicker. Yet the mounting casualty count from
explosives, a subject of acute concern in the press and the daily briefings in Baghdad’s Green
Zone, did not immediately lead to the ultimate solution. What action did proceed along that path
was instigated by the repeated attention of a maverick collection of characters, mid-grade
officers and at least one civil servant, who had a feel for marketing ideas in a military context.
ORGANIZATIONAL LEARNING IN WARTIME
As noted in the introduction, there are at least two reasons that the MRAP was not
adopted sooner: the vehicle represented a style of war fighting that clashed with the institutional

395

David J. Morris, “The Big Suck,” Virginia Quarterly Review, Winter 2007.
Janine Davidson, Lifting the Fog of Peace: How Americans Learned to Fight Modern War (Ann Arbor:
University of Michigan Press, 2011), p. 160. Davidson later served as in the Pentagon as deputy assistant secretary
of defense for plans, and subsequently as under secretary of the Navy.
397
Brigadier Nigel Aylwin-Foster, while researching his paper in May 2005, visiting US Army establishments
around the world; in “Changing the Army for Counterinsurgency Operations,” Military Review, NovemberDecember 2005.
398
James Mattis, unpublished e-mail message from 2004, cited in Williamson Murray, Military Adaptation in War:
With Fear of Change (Cambridge: Cambridge University Press, 2011), p. 38.
396

94

preference of the US Army and Marine Corps, and the underdevelopment and turmoil at the
companies making them sent a strong signal of industrial unpreparedness for large orders. Yet
even before senior officials would decide that there were bureaucratic preferences and
impressions to overcome, officers in the field needed to learn that they preferred the MRAP to
armored Humvees, or any other proffered solution. Learning in wartime can be difficult, but the
battlefield is generally where the actual lessons are learned. They just aren’t learned
immediately.
The iconic example of armored innovation from the Second World War was that of the
hedgerow-cutters of Normandy. But multiple attempts across the US First Army were required
before Sergeant Curtis Culin of the 102nd Cavalry finally devised a useful one from the scrap
iron taken from a captured German roadblock.399 Solutions to many other problems were found
at the vaunted Radiation Laboratory at MIT or the Government Code and Cypher School at
Bletchley Park, but not this one. Similarly, as with material innovation in Normandy, early
doctrinal innovation in Iraq was a halting, bottom-up process. Not everything worked the first
time, but junior officers and non-commissioned officers (NCOs) were found much more adept at
learning counterinsurgency than their battalion and brigade commanders.400
In Iraq, the insurgents responded with their own adaptations, for improvisation in the
sometimes dense networks of urban insurgency is to be expected too. Building bombs, as many
American military officials would aver, took at most a few hundred dollars, so bomb-builders
could repeatedly and quickly adapt their designs. On the side of the Coalition, however,
characterizing explosive devices as improvised was unhelpful, just as was calling any warfare
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irregular.401 The enemy engineers were indeed improvising, but they were doing so with great
effort. The insurgents passed around cell phone videos, which provided rich detail for afteraction reports. They drew on written lessons learned from jihadists in Kashmir, Bosnia,
Mindanao, Chechnya, Gaza, and the West Bank. They learned that so much more armor on
vehicles required so much more explosive fill in their bombs. They learned that electronic
jammers were most directly countered with pressure-plate mines.402 They learned to take
“advantage of the chaos caused by an IED attack to pile on with grenades, rifles, and machine
guns.”403 They developed their own model of international cooperation that did not require a
common command structure.404
The connotation of the term improvised thus could obscure the intense preparations
which many insurgents would undertake in launching their attacks. In turn, this could downplay
the seriousness with which counterinsurgents should take prewar preparation for land mine
warfare.405 All the same, under fire, the leadership came to respect the enemy’s results. To
General Richard Cody, the American commander in Baghdad in 2004, the IED was almost “the
poor man’s cruise missile.”406 The IED had indeed become a “strategic weapon,” according to
Lieutenant General Thomas Metz, director of the JIEDDO later in the war,407 designed “to wear
the will of the fighting force and the support of the people back home.”408 Later annual reports of
that organization would describe IEDs as the “artillery of the 21st century,” after the arm that
had caused the most casualties in the 20th century. After a fashion, it was obvious that Iraqi
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insurgents were going to get better at warfare with hidden explosives, for as Metz continued,
“Iraq is an industrial society with an educated and predominantly urban population.
Consequently, the IEDs encountered in Iraq are relatively sophisticated, with a wide variety of
switches and technologies employed.”409
The diffuse-but-collective enemies of the West continued their cross-border cooperation
too. By 2006, the PKK insurgent group in Turkey started taking IED lessons from next-door
Iraq, even if the Ba’athists didn’t sympathize with their Kurdish nationalism, and the Islamists
didn’t cotton to their socialism.410 This process of diffusion, however, was not uniform: alQaedist fighters managed to propagate explosive technology to plenty of Muslim states and
amongst Muslim minorities in Christian states (such as the Chechens in Russia), but with less
success to Palestine.411 In 2006 as well, Hezbollah managed to destroy only five of the five
hundred Israeli Merkava tanks invading Lebanon, but four of those five with large, improvised
land mines. Hezbollah had plenty of experience with land mines, car bombs, and other
explosives as far back as the 1980s, even without Taliban or Ba’athist or al-Qaedist help. The
Israelis had notably failed to prepare uniformly for those sorts of attacks, despite three years of
nearby American experience. Three of the four Merkavas hit by bombs were older tanks, and in
them all twelve crewmen died. In the single attack on a upgraded Merkava with underbelly
armor, only one of the six soldiers on board died.412 The losses did at least lead to an industrial
benefit, as “urgent force protection requirements” shored up the orders at Israel Military
Industries and its subcontractors.413
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Cross-border lessons are not always uniformly learned. Consider the question of the
bayonet. In 2010, the US Army would stop training with it; Lieutenant General Mark Hertling,
head of Training and Doctrine Command, was just seeking to make training “relevant to the
conditions on the modern battlefield.” After all, as his spokeswoman put it, the “last time the US
had a bayonet assault was in 1951.”414 When the US Army announced its change, a spokesman
for the Marine Corps insisted that their recruits would continue to “have to go through a whole
checklist of bayonet drills, including slash techniques,” because the blade was “still relevant for
us in Afghanistan.”415 Marines may well have remembered that the Scots Guards of the British
Army had assaulted an Argentine position with bayonets in May 1982. In May 2004, a few
soldiers of the Princess of Wales' Royal Regiment had relied on their bayonets to break up an
ambush in Basra.416 In July 2008, an officer of the Royal Regiment of Scotland had killed a
Taliban fighter with his bayonet.417 In Afghanistan in 2012, a patrol of the Princess of Wales’s
Royal Regiment would again successfully charge through an ambush with their bayonets.418 If
not memory, then perhaps a common ethos made retaining the bayonet appealing; that in turn
may have eventually helped the Marines open a door to better blast-protection for the troops.
Finally, rapid innovation is not necessarily correct adaptation, and vice versa. James
Nyce and Sydney Dekker argued in an essay in Small Wars & Insurgencies that the JIEDDO in
particular was doomed from the start because it was organized as a Weberian bureaucracy, and
the insurgency was not.419 Networks are fashionable, but they may not possess the informationprocessing capabilities of bureaucracies. The covertness required of insurgencies constrains the
speed of organizational learning—it is harder to transmit information without open channels and
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widely-attended meetings. Fortunately for the Coalition, the insurgents’ land mine campaign in
Iraq ultimately proved indecisive because it too was uncoordinated. The Iraqi insurgency needed
to be more than a network; it needed greater hierarchy, but never attained it, at least not until it
morphed into the so-called Islamic State.420 All the while, the insurgents still needed to deal with
what Jacob Shapiro calls “the mundane side of terrorism: the bookkeeping requirements,
disciplinary procedures, and recruiting dilemmas.” For even when insurgents cannot master
bureaucracy, they must still grapple with how to balance the need for control with the need for
secrecy.421 The US Army and the USMC did have open communications channels, and far more
materiel at their disposal than that “wide variety of switches.” What they lacked—despite the
JIEDDO, the REF, and even the JRAC—was a bureaucracy for wartime that could rapidly buy
more than just switches.
PEACETIME PROCUREMENT, IN THREE DOCUMENTS
While the origins trace back further, the processes of peacetime military procurement in the
United States began to take their modern form during the Kennedy Administration. Over several
decades, the business of setting requirements, organizing procurement programs, and financing
the purchases came to be governed by three processes detailed in three essential documents: the
Defense Acquisition System in Department of Defense Instruction (DODI) 5000, the Joint
Capabilities Integration and Development System (JCIDS) in Chairman of the Joint Chiefs of
Staff Instruction (CJCSI) 3170, and the Planning, Programming, Budgeting and Execution
System (PPBE) in DODI 7045. Taken together, the system was ponderous and not particularly
coherent.
The Five Thousand
Until the Nixon Administration, the individual military services had considerable
autonomy in setting their own procurement processes. In July 1971, Deputy Secretary of Defense
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David Packard promulgated Department of Defense Directive 5000.1, replacing the earlier (and
already then-cancelled) Directive 3200.9, which had merely addressed contracting. The new
“Five Thousand,” as it would come to be called, sketched a broad concept for buying new kit,
from idea to fielding, in just eight pages.422 That simplicity didn’t last. At its revision in May
2003, DoD Instructions 5000.1, The Defense Acquisition System, and 5000.2, Operation of the
Defense Acquisition System, ran to 60 pages.423 Indeed, the 2003 revision had added over 30
additional required documents that the procurement staff would need to generate to pass the
various milestones.424 By 2015, simply completing the documentation required for each
milestone consumed, on average, 5,600 person-days of staff time.425 It is almost a wonder that
anything got bought.
At the revision in 2003, the process comprised five main phases. The first was concept
refinement, during which the staff officers within one of the military services or field commands
would formulate a requirement, in which staff officers write that formal statement of why the
military needed a new system.426 In the United States, formulating those requirements also had
mostly been the prerogative of the military services.
JCIDS
In 1961, Defense Secretary Robert McNamara unified the requirements-setting process
under the Office of Systems Analysis in a series of Draft Presidential Memoranda (DPMs).
Through 1968, the Pentagon produced 98 rather specific DPMs, and the individual services
chafed under that centralization. In 1968, Defense Secretary Melvin Laird restored that authority

422

J. Ronald Fox, Defense Acquisition Reform, 1960–2009: An Elusive Goal, (Washington DC: US Army Center for
Military History, 2011), pp. 52 and 74.
423
The historical documents are available from the Defense Procurement and Acquisition Policy directorate of the
Under Secretariat of Defense for Acquisition, Technology and Logistics.
424
Synopsis and Impact of DoDI 5000.02, briefing by SM&A Inc., Newport Beach, California, March 2009, p. 4.
425
Michael J. Sullivan et al., DOD Should Streamline Its Decision-Making Process for Weapon Systems to Reduce
Inefficiencies, GAO-15-192 (Washington DC: US Government Accountability Office, February 2015).
426
That revision was effective until its reformulation as DODI 5000.02, “Operation of the Defense Acquisition
System,” in December 2008.

100

to the military departments, and worked to shape the program with higher-level guidance.427 In
1986, the Goldwater-Nichols Department of Defense Reorganization Act mandated review of
requirements by the Joint Staff; the resulting process evolved into the Joint Requirements
Generation System.428 In April 2001, dissatisfied with the degree to which the Joint Staff had
allowed the services to duplicate each other’s capabilities, Defense Secretary Donald Rumsfeld
directed the Joint Staff to further reunify requirements development across the military in the
Joint Capabilities Integration and Development System (JCIDS, pronounced jay-sids), encoded
by CJCSI 3170.
To begin the process, a staff—perhaps at the joint level, or perhaps at a service or field
headquarters—would write a mission need statement (MNS, see chapter 4), a general description
of the technical specifications.429 In May 2005, the MNS was replaced with an ICD—an initial
capabilities document—that focused more closely on the technical description of the system to
be procured. The ICD would summarize the results of the Joint Staff’s analysis with respect to
doctrine, organization, training, materiel, leadership and education, personnel, and facilities
(DOTMLPF, pronounced dot-milpf), and specifically explain why the gap in capabilities could
not be closed except by purchasing something new.430
Any bureaucratic work product, of course, must be reviewed. The capstone of the JCIDS
process was and remains the Joint Requirements Oversight Council (JROC, pronounced jayrock), established initially and less formally in May 1997 by then-Defense Secretary William
Cohen. The JROC was a committee chaired by the vice chairman of the Joint Chiefs, and
otherwise composed of the vice chiefs of the Army, Navy, Marine Corps, and Air Force. The
group was established for the purpose of “identifying, assessing, and approving joint military
requirements,” in keeping with Rumsfeld’s insistence that individual services not unnecessarily
427
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duplicate the capabilities of others.431 More often than not, however, the JROC's vetting would
be a rubber stamp for the preferences of those services. Indeed, the composition of the board
itself—with uniform and uniformed representation—suggested an institutional inability to
provide real oversight. Even if success was almost guaranteed, the paperwork required to clear
the process was arduous and time-consuming, despite some efforts at streamlining.432 In 2008,
the US Government Accountability Office (GAO) found that the JCIDS had “not yet been
effective in identifying and prioritizing warfighting needs from a joint, department-wide
perspective.”433 And by the end of the American campaign in Iraq, the JCIDS would become
“one of the most complex and disliked parts of the acquisition process”.434
If the MNS or ICD was selected by milestone decision authority (MDA), concept
refinement would give way to the second phase—technology development. For systems expected
to cost enough money, the MDA was often the ‘SAE’—the service acquisition executive, either
an assistant secretary of the Army, Navy, or Air Force Departments, or an otherwise designated
official at Special Operations Command or the Missile Defense Agency (a totally different
MDA), each of which had its own acquisition authority. For joint or just sufficiently large
programs, the defense secretary would generally assign his under secretary for acquisition,
technology, and logistics (USD-AT&L) as the MDA. Either way, at this point, a formal program
office would be organized with a program manager (perhaps a colonel or civil servant of similar
stature), and assigned to the portfolio of a program executive officer (a flag officer of member of
the Senior Executive Service).
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With the technology relatively proven, the service or joint staff would then proceed to
write operational requirements document (ORD, pronounced ord). In May 2005, this was
similarly replaced by the capabilities development document (CDD).435 The ORD or CDD would
include specific key performance parameters (KPPs) and key system attributes (KSAs) to guide
engineers as they attempted to design a solution. At the revision in 2005, the declarative policy
stressed an evolutionary approach, which would deliver capability in increments. Individual
requirements writers and program managers, however, may not have immediately internalized
that change. Once an ORD or CDD was written, the idea would be submitted to the milestone
decision authority for review as “milestone B”. If so approved, the program could proceed to the
third phase—system development and demonstration (SDD). If the requisite developmental
testing was successful, then eventually a program could proceed into the fourth and fifth
phases—production and deployment (P&D), and operations and support (O&S).
All the way, the contracting process was subject to the thousands of pages of details in the
Federal Acquisition Regulations (FAR) and the Defense Federal Acquisition Regulations
Supplement (DFARS). These in effect created institutional veto players of almost any
contracting officer who disliked an idea, an approach, or just extra work.436 Somewhere in all
those pages, an excuse could usually be found to justify saying no.437 Simpler procedures were
available. For commercially available items, contracting officers could operate under FAR Part
12, “Acquisition of Commercial Items”. For small procurements, not exceeding $13 million
annually, contracting officers could use FAR Part 13, “Simplified Acquisition Procedures”.
Otherwise, fairness to contractors was one of the overriding concerns. As Under Secretary for
AT&L Frank Kendall told an audience in 2015, contract “protests exist because the government
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is supposed to be fair, and there are statutes we have to comply with.”438 Fairness may not be an
economically tractable concept, but more saliently, the insurgents did not care. As Colonel
Newell of the REF would later say, the “last time I was shot at ‘being fair’ isn't what came to
mind.”439
PPBE
All along the way, money was needed to pay for contractors’ labor, materials, and margins.
In 1961, Secretary McNamara and his comptroller, Charles Hitch, also brought to the department
the concept of the Five-Year Defense Program (FYDP), and the Planning, Programming and
Budgeting System (PPBS) that would govern that mid-range plan.440 The fundamental idea was
to connect operational requirements, through their acquisition and sustainment programs, to
financial obligations. A rigorous managerial approach, Hitch and McNamara believed, would
foremost provide them and their successors “with a better analytical basis” for choosing amongst
weapon systems.441
The second purpose was to provide better managerial structure for “putting such decisions
into operation through the integration of the planning, programming, and budgeting functions.”
These activities were sequential. Planning involved selecting courses of action for fulfilling the
DPM, or what would later be known as the Defense Planning Guidance (DPG). Programming
converted those plans into specific schedules, with details about the resources and actions
required to produce new weapons—in a formal program. Budgeting was finding the money. In
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the PPBS, the autonomy of any individual professional group and office was minimized, and
subordinated to the coherence of the overall plan.442
For decades, the concentration of the PPBS was clearly on management; thinking about
outputs and outcomes was rather secondary. In May 2003, Deputy Secretary Wolfowitz revised
the PPBS into the Planning, Programming, Budgeting, and Execution (PPBE) System, so that the
department would produce annual analyses of what it actually accomplished with the money it
had spent. The particulars of the process were encoded as Department of Defense Instruction
7045.7, Implementation of the Planning, Programming and Budgeting System, and Wolfowitz’s
Management Initiative Decision 913, Implementation of a Two-Year Planning, Programming,
Budgeting and Execution Process, of May 2003.443
The PPBS or PPBE was managed by the Pentagon’s comptroller, officially another under
secretary of defense (the USD-C). The resulting budget itself became subject to increasingly
detailed scrutiny—if not outright micromanagement—by the Congress. In 1968, the Defense
Appropriations Act was 16 pages long; in 2003, it was 435 pages long.444 Building the budget
through this top-down process took about 18 months, excepting those “sparks coming up from
the bottom” in the form of urgent requirements. The money appropriated is then generally not
spent until one to two years afterwards.445 In the peacetime operating model, even if all the
documentation is ready, the technology proven, and the production line ready, providing new
equipment to the troops will take two-and-a-half to three-and-a-half years. This may have been a
reasonable way to run Ford Motor Company in the 1960s, but it was no way to run a war against
an adaptable opponent.
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There were thus three parts to the overarching process, but each had a different basis for
moving from step to step. Setting requirements was governed by the JCIDS, and led by the Joint
Staff, in a threat-driven process. New requirements were generated in response to changing
geopolitical or tactical problems. Managing acquisitions was governed by DoDI 5000, and led by
the under secretary for AT&L, in a knowledge-based or event-driven process. Milestones would
not—or at least should not—be cleared until technologies were proven and subsystems and
systems were tested, in an “incremental, manageable, predictable” process. Financing the
contracts was governed by the PPBE, and led by the USD-C, in a time-driven process. Annual
budgets were due to Congress each February, and were hopefully passed as legislation by
September, the beginning of the federal fiscal year. But again, the insurgents were notably not
operating on an annual appropriations cycle.446
It is also remarkable who drove these changes. Secretary Rumsfeld, who devised the
JCIDS, had been CEO of agrochemicals-maker Monsanto. As such, it is remarkable that he was
more interested in revising the process of requirements-setting than those of product
development and procurement. Deputy Secretary Packard, who devised the 5000, had been a cofounder and CEO of computer-maker Hewlett-Packard. Secretary McNamara, who had for a
while unified requirements development, and devised the PPBS, had been president of Ford
Motor Company. His ‘whiz kids’ were an academically impressive lot, but systematically underappreciated concepts we now know as bounded rationality, emotional intelligence, the wisdom of
crowds, the possibilities of disruptive innovation, and the power of networks.447 Each of these
accomplished business leaders had sought to bring a business process to the business end of the
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Defense Department, but in each case, full development of the process eventually imposed a
serious administrative burden on the military.
Perhaps mostly importantly, without a MNS and then an ORD (or an ICD and then a CDD)
to put these processes in motion, little could happen. Tony Stark could demonstrate an Iron Man
Suit at an armaments show, and whatever procurement officials attended could very well reply
“we don’t have a requirement.” There were exceptions. Perhaps most notably in recent wars was
the Predator drone, which the Pentagon adopted after first seeing the technology demonstrated by
the CIA. No staff in any of the services had written a requirement for a long-range robotic
reconnaissance aircraft, regardless of how useful that might be. So, in July 1993, Under
Secretary for Acquisition and Technology John Deutch signed a short memorandum directing the
establishment of an “Endurance Unmanned Aerial Vehicle (UAV) Program.”448 To launch the
program that would produce the iconic example of drone warfare, the signature of a direct
representative of the defense secretary was needed.
In contrast, if an acquisition effort accumulates all its “approved program documentation,”
passes Milestone B, and gets recorded in the FYDP, the effort is declared a program of record.449
The MRAP, even through the summer of 2006, was not a program of record, or even a coherent
procurement effort, but “a collection of brandnames”.450 Whatever the need, the effort lacked the
legitimacy of a Pentagon-approved program.
There are important transnational differences. In small countries with underdeveloped
military bureaucracies, procurement is often substantially at the discretion of the defense
minister and his staff. Such an informal approach leaves plenty of room for marketing, if much
less rigor in setting requirements and integrating the needs of the different branches of the
military establishment. But in the professional forces of many larger countries, acquiring
materiel, from requirements-setting through life cycle support, is generally a linear process that
448
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tolerates few deviations—except the occasional cancellation of a program profoundly over
budget or behind schedule. These are relatively closed bureaucratic systems that admit
opportunities for outside influence only at defined points—whether from would-be suppliers or
even troops in the field.
PROBLEMS OF MARKETING NEW PRODUCTS TO THE MILITARY
Consider John Alic’s poignant view about military trucks. Across the United States, the
owner-operators of commercial cargo trucks “vote with their dollars for design features such as
air suspensions.” The troops, however, drive military cargo trucks specified by staff officers, and
purchased by procurement bureaucrats. Throughout that process, “no one asks them what they
want.” Though that may be an exaggeration, the US Army and the USMC did not so
systematically solicit the opinions of their drivers as did the Old Dominion or Conway or
Holland trucking lines. Without these, staff musings could easily represent wishful thinking
about technological possibilities. Military services could insist that only military officers “can
understand what is needed for war fighting,” and thus systematically discount “the judgment of
either defense contractors or civil servants.”451 With the MRAP, Force Protection and BAE
Systems tried to change all that, but against the backdrop of the times and the technology, selling
was not easy.
To begin, the heritage of both Force Protection and OMC bore more than a vague
affiliation with apartheid. All those South Africans in the two companies and the Marine Corps
were a constant reminder that the MRAP had been designed to help the minority governments of
two racially-segregated countries suppress rebellions espousing legitimate political aspirations.
Their national heritage could also have been a reminder that they knew what they were talking
about, but the relationship between Afrikaners and other Africans was simply not what any
451
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Coalition member government sought between even Marines and Mahdists. Vernon Joynt proved
an heroic American, but in the end, so did Wernher von Braun. Each had settled in the South
after some “creative immigration paperwork,” and did yeoman service.452 But even as one or the
other was designing the Buffalo or the Saturn V, one could not help but remember that he had
come from another place.453
Quite apart from any political queasiness, and for all their tactical success, the South
Africans were still not a likely model on which to base one's reforms. As John Lynn wrote in his
essay on how war-fighting styles evolved in the Western world, “until the mid-twentieth century,
an army won the role of paradigm on the battlefield.” In sequence, European armies admired and
adopted the ways of the Spanish, the Swedes, the French, and the Germans. Since the end of the
Second World War, however, arms sales and ideology had dominated the choice of model.454
This is perhaps because large-scale battlefield successes amongst First World countries have
been few; note the slight American interest in British counterinsurgent success in Malaysia.455
Arms sales from South Africa were substantial for a country of its economy, but South African
sales into the United States were relatively insubstantial. So even if the political unpleasantness
could be ignored, there was little equipment available in motor pools or depots to raise
awareness.
Managerial turbulence in South Carolina did not help. In January 2005, Frank Kavanaugh
felt compelled to step in as chairman of Force Protection.456 For most of the year, the company
continued to be led by interim CEO Scott Ervin. All that time, the company lived a “hand-in452
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mouth” existence, with vendors “bearing the brunt” of its constant cash flow problems.457 Force
Protection’s handful of military customers—the US Army, the British Army, and the US Marine
Corps—were paying fixed prices for a stable product, because the government was buying them
under Part 12 of the FAR, as commercial off-the-shelf products intended for civil de-mining
operations.458 Users in the field and procurement officials were both constantly recommending
improvements. Small changes in precisely engineered designs often induced huge write-offs of
obsolescent work-in-progress. Across the company, “everybody was on a learning curve to
produce the best vehicles possible”—as quickly as possible—and “nobody wanted to say no.”459
Force Protection was building a lifesaving product in wartime, but could not function
financially. Requesting and managing formal “engineering change proposals”—the formal
process by which the added costs of such governmental demands are recouped—would have
taken time and and professional attention. At the time, the entire accounting and finance
department comprised five people: one for accounts receivable, one for accounts payable, the
controller, a check-writing clerk, and the chief financial officer (CFO). The books were kept with
Quickbooks and the weekly statements of cash positions were drawn up with Excel
spreadsheets.460 All of this would have been completely reasonable for a small business with
uncomplicated inventory. For a prime contractor building armored vehicles for the Pentagon, it
was completely insane.
In November, Kavanaugh recruited as permanent CEO Gordon McGilton, a “leadership
training guru” and devotee of management theorist W. Edward Deming.461 In keeping with that
orientation, McGilton originally wanted to be just the “chief quality officer,” but Kavanaugh
convinced him that the company had broader problems.462 Soon-to-depart CFO Tom Thebes had
457
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been planning a move to a tested enterprise resource planning (ERP) system, but McGilton nixed
the idea.463 Instead, with long-time colleague Heero Hacquebord (yet another South African)
McGilton installed a comprehensive management system throughout the company, complete
with his own custom software. The software was apparently untested at any other defense
contractor or automotive firm; according to one press report, it was possibly never tested in any
other firm at all. Later, McGilton came under scrutiny from disgruntled shareholders for holding
multi-million dollar consulting contracts with the company, substantially for the supply of that
software, while concurrently serving as the company's CEO.464
For a time, Force Protection seemed a series of “implosions followed by miracles.” As
Kavanaugh would later tell, “even the bad contributions were necessary to get us where we
needed to be,” and on the whole, McGilton “made a great contribution.”465 His influence, like
that of Garth Barrett, Vernon Joynt or OMC’s Gert Pretorius, was outsized because the relatively
small size of the companies raised the importance of specific personalities in management. In
smaller enterprises, sharper choices must sometimes be made, for marketing resources are rather
constrained, and marketing is often substantially the right and responsibility of a single dominant
manager. As such, it can become dominated by that leader’s way of doing things, whether that
adheres to textbook approaches or not.466
Fortunately, back in August 2003, as Technical Solutions Group’s first marketing director
and ninth overall employee, Barrett had recruited former US Army officer and software sales
manager Michael Aldrich. To stress the point of the company, he recommended renaming TSG
by the more intuitive moniker Force Protection. Early on, Aldrich had decided to concentrate his
attention on the Marine Corps, as he considered the smaller service to have a more unified
procurement organization and more agile procurement process than the Army.467 As noted in the
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preceding chapter, an early indication of the commercial success from this effort was the order in
April 2004 for 28 Cougar HEVs. Throughout late 2004 and into 2005, the tactical success of
those vehicles would create observable differences in survivability that astute commanders could
seek for their own troops. Creating these “facts on the ground” with the MRAP would constitute
an essential part of the process of doctrinal change, which frequently begins with the perception
of a need in the field.468
Aldrich had a few enterprising and unorthodox ideas. In October 2004, with the support of
his lobbyists at Congressional Strategies LLC, he drove a Cougar MRAP up onto Capitol Hill in
Washington DC, and offered rides to the members’ staffs. Unfortunately, no actual congressmen
showed up.469 Occasionally, prospective customers would confuse Force Protection’s vehicles
with those of BAE Systems, and its marketing partner General Dynamics, leading to unhelpful
descriptions such as “the RG31 Cougar” or “the GDLS Buffalo”. To raise awareness for his
specific product line, at trade shows Aldrich handed out reversible hand puppets—Cougars on
one side, Buffalos on the other—with the Force Protection logo on both. From some point in
2005, he reported, “were like a rock band… everyone wanted to get inside the vehicle, and
everyone wanted to go home with a puppet”.470 Officials and military officers who took the toys
home for their kids would thus repeatedly connect the corporate name with the large land animal
at evening story time.471 So that the upstart company could highlight the recognized quality of its
vehicles’ major assemblies, Force Protection’s relationships with firms like Mack, Caterpillar,
Marmon-Herrington, Allison, and Hutchinson were celebrated with NASCAR-style tee-shirts
featuring the logos of all the companies running down the sleeves.472 In 2006, the Force
Protection would actually sponsor a NASCAR team. At that point, name recognition amongst
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procurement officials may have been sufficiently high. What the company needed was not just
market share in a small market, but the conviction of its customers to increase the size of the
market overall.
Trade shows indeed provided an important outlet for the company’s promotional
campaign. In May 2005, Aldrich drove the company’s “exhibit” Cougar, a gasoline-powered,
lightly-armored, all-black vehicle up Interstate 26 to Columbia for a small business trade show
sponsored by the governor. Along the way, he gained an appreciation for handling an 11-ton
vehicle at 65 miles per hour, briefly departing the highway around a curve, kicking “up lots of
dirt and rocks before the skid finally stopped”. In August, after securing an invitation from the
staff of Congressman Robin Hayes, a Republican from eastern North Carolina, Aldrich drove the
Black Cougar up Interstate 95 to an arms show in Fayetteville, just outside Fort Bragg. Hayes
was a member of the House Armed Services Committee; its chairman, armoring enthusiast
Duncan Hunter, was said to often attend. The company, however, was so short on cash that
Aldrich had departed the factory with only one tank full. A few miles before the South of the
Border rest stop, he pulled over to refuel:
When I did, I discovered that five or six other cars followed me into the BP station. Back
then, the Cougar had a very hard suspension, so I was exhausted from all the vibration at 60
mph (later confirmed by USMC drivers in Al-Anbar). Nonetheless, I was immediately confronted
by about a dozen "groupies" excited to learn what new vehicle I was driving. One even said,
we've been talking to our son on our cell phone—he knows everything about military vehicles—
but he can't figure out what it is. So, tired or not, I did a half-hour presentation of the
Cougar vehicle to these civilians—all of whom were very happy that we had something like
this available for our sons and daughters, to combat the growing threat of IEDs.473
At the show, Aldrich had the opportunity to relate the company’s story over barbecue to
Hunter and Hayes. Over the next three years, the Fayetteville show would prove productive,
getting Force Protection an audience before staff officers of the headquarters of both XVIII
Airborne Corps and the 82nd Airborne Division. In September, Aldrich took the Black Cougar to
the Modern Day Marine show, at the time in the hangars at Quantico’s Turner Field. Afterwards,
473
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to save some money, he asked the Marines to store the vehicle in the motor pool for a few weeks,
to shorten the drive the next month to the Association of the United States Army (AUSA) show
at Washington DC’s Walter Washington Convention Center, a few miles from the Capitol. The
organizers scheduled his arrival in the hall for mid-morning, so the next trip for the involved a
rush-hour jaunt up Interstate 395—with “lots of crazy looks”.474
But for all the trade show appearances and roadside demonstrations, and even after the
South African heritage was discounted politically and militarily, the product was still NIH—not
invented here. Force Protection was building domestically, but from substantially imported
designs, and to only a formal requirement from engineering troops (see below). GDLS was twice
an importer—from South Africa into Canada, and then from Canada into the United States. BAE
Systems’ acquisition of OMC had provided the global horizons and access to customers that the
very capable South African company needed.475 But each company was trying to develop a sales
channel for a fundamentally foreign and outside military concept. That is, their marketers and
supporters in the military would generally need to show more than the meaningfulness and
superiority of the vehicles for blast-protection. They needed to demonstrate familiarity with the
customers’ problems—and not just on the battlefield, but bureaucratically too.476
Aldrich was an accomplished marketer, but Damon Walsh would prove a particularly
driven salesman. Initially an officer in the Green Berets, he had cross-trained into the acquisition
corps, and ended his Army career as the commander of the Lima Army Tank Plant, the facility in
Ohio long-leased to GDLS for building and refurbishing Abrams tanks. As a military
procurement expert who had moved directly to the commercial side of the relationship, Walsh
“had the chops with the military” to lend some confidence that emergency measures were not
just called for, but permissible.477 As noted above, if the procurement bureaucrats’ processes
474
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were not sufficiently convoluted, they were now less familiar after the admittedly well-meaning
Rumsfeld-Wolfowitz reforms of 2003. Thus Walsh was an example of how the so-called
revolving door could work. After all, “almost every federal contractor would like to acquire the
expertise of departing military personnel,” to understand not just how those complex internal
process are supposed to work by the governing documents, but how the actually work in
practice.478
Next, there was the problem of just determining to whom to sell—the engineers, the
infantry, the armor, or the transportation troops? Still today the Army describes MRAPs as
tactical vehicles—as distinct from combat vehicles. The latter comprises M1 Abrams tanks and
things that look like tanks, such as M2/M3 Bradley infantry and cavalry fighting vehicles, and
M113 troop carriers. The former mostly comprises cargo trucks and Humvees. Rear-area
transportation is doubtlessly essential; Dwight Eisenhower’s list of the five most important
material innovations of the Second World War comprised the DUKW amphibious vehicle, the
Jeep, the combat bulldozer, the deuce-and-a-half truck, and the C-47 transport plane.479 But
MRAPs and even armored Humvees were specifically engineered to protect troops specifically
from mines and ambushes—combat actions. So while the categories were not logically mutually
exclusive, the acquisition bureaucracies of the Army and the Marine Corps treated them that
way, with separate offices for purchasing each. For a time, each office tended to refer Aldrich or
Walsh or any other representative to the next office in line.
The related problem was that of categorical legitimacy: even once they stopped passing
responsibility down the line, how would the infantry’s purchasing agents feel about buying a
vehicle that seemed designed for the engineers?480 The physical outlines of the MRAP did not
help; simply put, the vehicle “didn’t look like a Bradley,” so potential buyers were faced with a
stark visual reminder that their purchasing decision might not be well-regarded by traditionalists
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in their hierarchy.481 The visual difference, however, was natural. That long-serving combat
vehicle of the US Army was very much unlike the MRAP, in that its designers tried to pack four
roles into its relatively compact hull: those of off-road protected troop carrier, fire support
vehicle, reconnaissance vehicle, and tank destroyer. This is not to say that the Bradley was an
exemplary vehicle. Few outside the US had been impressed, as shown by the Bradley's
unimpressive export record.482 The Bradley had not performed superlatively in combat either:
from April 2003 through June 2008, Ba’athist troops and Iraqi insurgents had destroyed 148.483
Perhaps most saliently, there was the problem of image—both physical and professional.
MRAPs were arguably not sexy—as admitted in that “too big, too obvious” tagline. Here again,
Aldrich worked to make a virtue of necessity. After a request from the Di Bonaventura Pictures,
in 2007 the Buffalo would even make a cameo appearance as the evil alien robot “Bonecrusher"
in the movie Transformers. Whatever elegance there was to the MRAP was found in the
disruptive simplicity.484 The collection of attributes in its design constituted an innovation like
that of the Joint Direct Attack Munition (JDAM) or the Predator drone. All three represented
relatively inexpensive but revolutionary improvements based on the selective relaxation of old
technical constraints.485 The JDAM, a satellite-guided precision bomb, was quite accurate, but its
initial version could attack only geographical coordinates—not moving targets. The Predator was
an inexpensive reconnaissance plane of long endurance—but only because it had no cockpit for a
pilot. Losing those features actually enabled each system’s designers to incorporate greater
capability at far lesser cost.
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Consider the problem also in the context of the demanding physical environment of
military aviation: transports and bombers are large and slow, while fighters are small and fast.486
They are flown by different corps of aviators, who accept the physical differences in their
respective aircraft as they accept the professional differences of their respective roles. A new
bomb, however, was much easier for the Air Force to accept than a drone, as it undid less of
aviators’ professional self-image. Henceforth, with the JDAM, they would not aim their bombs;
with the Predator, they would not fly, except from a desk. Thus, even if procurement officials
who identified culturally with the mechanized infantry could accept an MRAP as a legitimate
conveyance for the infantry, they may not want to. Selling the vehicle would require
demonstrating not just a clear advantage over existing ways of doing business, but demonstrating
value to the individual as well, within his sense of professional identity.487
KEYS TO WARTIME MARKETING, IN ANOTHER CLASSIC FRAMEWORK
With all these problems of process and professionalism confounding the marketing
process, what tools could MRAP enthusiasts use to overcome deep-seated resistance? Everett
Rogers’ classic framework may be useful here. As he was growing up on the family’s Pinehurst
Farm in Iowa in the 1930s, Rogers was intrigued by how some farmers adopted agricultural
innovations sooner than others. His father was generally enthusiastic about mechanical
innovations, but suspicious about biological ones. When Rogers was just five years old, the
drought of 1936 produced one of the hottest and driest summers in North American history.
After watching the family’s corn wilt while a neighbor’s hybrid stood tall, the father “was finally
convinced.”488 Years later, Roger’s dissertation at Iowa State University examined this question
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in the case of pesticides, and the problem is at least broadly analogous to those of combat.
Drought and pestilence can completely ruin a family farm, making the adoption decision one of
livelihood, if not quite life. A seemingly unproven technology, however, could also threaten that
livelihood, if it didn’t work as advertised. Without the positive example of others’ success,
adopting a new technology was risky. By Rogers’ research, five factors facilitated the decision
for early adoption.489
First, easily enough, is the relative value of the product. Anecdotal evidence from the field
strongly suggested that MRAPs safeguarded troops lives far better than armored Humvees, even
though, as I will note below, real data about the life-saving value of the MRAP would have to
wait until 2006. Force Protection’s Mike Aldrich considered this life-saving function the
corporate “crusade,” and talked about it as such.490 Troops who had survived mine strikes
frequently wrote the company with their thanks. With their permission, Force Protection
republished these in its marketing literature, sometimes specifically to make the point that the
company was physically standing behind its products:
…on two separate occasions, our JERRVs sustained substantial structural damage after
striking Victim Operated IEDs. In both instances, your hard-charging service center
expeditiously repaired both JERRVs in less than one week. No easy task! Please convey our
sincere gratitude to all of your employees for their tireless efforts and top-notch customer
service. Well done!491
The more conservative GDLS was more reticent, but all the same, some of the troops even
offered to help with the company’s marketing:
While on a vehicle patrol in southeastern Afghanistan, our vehicle suffered a possible mine
strike or Improvised Explosive Device (IED) attack. All 5 passengers of the vehicle were able to
exit the RG31 and run to the next vehicle in the convoy, where we were treated for minor injuries
and continued to carry on with the mission. The driver, the machine gunner, and myself were
taken by helicopter to the closest medical station and kept overnight for observation. After going
through an ordeal like this, we feel compelled to thank the company responsible for the RG31.
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We also feel that we could provide some good feedback to you in regards to what, if any,
changes or additions could be made to the vehicle. We hope that the US Army takes into
consideration how valuable the RG31 is compared to an ‘up-armored’ Humvee, and is in the
process of buying more of these vehicles. We had two RG31s in Afghanistan, now we have one.
The threat of mines and IEDs is still prevalent. We are ready to go back out and do our job of
finding these threats; we would just feel better equipped if we had more RG31s. We urge your
company to do whatever it takes to sell or market this and all your other protective vehicles to
the US Army. If needed, we can provide written testimony in regard to the RG31.492
Families whose soldiers lacked armored Humvees or MRAPs often wrote their
congressmen to complain. In May 2005, the MRAP even got on television, when the CBS
Evening News featured Force Protection’s strongest vehicle in a laudatory story. Correspondent
Mark Strassmann ended his narrative with the line “where the Buffalo roam, Iraqi roads now
seem a little less menacing to U.S. soldiers.”493
Next, infantry officers, like busy farmers, were better served by simplicity, in both the
operation of the product and its promotion. This is first important for conveying understanding,
and then for ease of use as the technology spreads across the force.494 The point is not about
dumbing-down messages, but prioritizing messaging for decision-makers with limited
managerial attention. The case of the MRAP was easy to grasp quickly. Bradleys and M113s had
flat bottoms made of more pliable aluminum. The new vehicles had v-shaped bottoms made
from steel. The simplicity of “R-N-D” (reverse, neutral, drive) operation facilitated adoption; no
special driver training was required. As Chris Chambers of BAE Systems would put it, the
fundamental concept “was something you get your head around; you could understand it.” The
v-hull and the ground clearance in particular were explainable “to a congressman”—he just had
to see it.495 Indeed, as Congressman Duncan Hunter, then-chairman of the House Armed
Services Committee, would later explain to USA Today, “it’s a simple formula.” He referenced
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the geometric square law: “a vehicle that's one foot off the ground gets sixteen times that [blast]
impact that you get in a vehicle that's four feet off the ground like the MRAP.”496
Trial-ability requires divisibility in the usage of the product. Because the MRAP was not
an aircraft carrier or even a fighter jet, the initial learning-by-doing could be shrunk to a fieldmanageable level.497 Fielding scores of vehicles with bomb squads across Iraq and Afghanistan
heightened the likelihood that any single official would notice them—and as I will note later, at
least one Marine Corps general fatefully did. The dangerous work of those EOD teams provided
multiple opportunities to observe (see below) just how the MRAP worked. Repeated observation
in turn mitigated uncertainty about adopting the vehicles.
The observability of those results then stimulates discussion, furthering viral promotion.
Repeatedly surviving blasts provided a basis for socializing the purchasing decisions to be taken.
The insurgents were actually helpful, as their unsuccessful attacks led them to attempt more
spectacular explosions—even aiming specifically for the Buffalos as the hardest vehicles to take
down. As shown in the figures 11 through 14, these produced increasingly dramatic photographs
of smashed vehicles from which crews often walked away.498
Finally, compatibility with the existing values, experience, concepts of operations, and
equipment minimizes the anguish of assimilating the new system, and helps legitimize the
product and its category. As noted above, MRAPs were not fully compatible with the ethos of
the Army’s mechanized forces. That is why Aldrich concentrated on the Marine Corps.
Eventually, the MRAPs assigned to Marine rifle battalions would be driven and maintained by
the troops of the armored amphibious vehicle companies, which would temporarily trade in their
tracked troop carriers for the better bomb-protection. In Iraq and Afghanistan, there were no
beaches to charge across, so the drivers and mechanics were available for the related assignment.
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Convenience, though, does not begin to explain the compatibility. In Frank Huffman’s figuring,
“subordination of the individual to the common good” has been what Carl Builder could have
identified as the Marines’ “altar of worship” in the Corps.499 Their “narrative of exceptionalism”
stressed that graduating from boot camp or officer candidate school was the main achievement.
Demi Moore’s line in Aaron Sorkin’s 1992 film A Few Good Men summarized the sense of
loyalty: marines were mostly fanatical “about being Marines.”500 In this realm, an MRAP might
not be a threat to the ethos, but just another way of keeping Marines safe—if they could just get
the idea through Quantico.
URGENT NEED, MARCH 2005
By the end of 2004, the shortcomings of the Humvee, even the armored version, were
painfully obvious: US forces were losing about 20 dead each month to explosives, and frequently
in vehicles. So, in November 2004, Brigadier General Dennis Hejlik, at once deputy commander
of the First Marine Expeditionary Force Forward (I MEF Fwd) and Multinational Force West
(MNF-W) in Anbar province, sent a draft of an Urgent Universal Needs Statement (UUNS) for
over 185 MRAP vehicles to Marine Corps Combat Development Command (MCCDC,
pronounced mick-sidick). The document specifically mentioned the Casspir, Cougar, and Buffalo
as potential off-the-shelf options.501 The aforementioned Major Roy McGriff, who had coined
the term MRAP, had joined the staff of I MEF after graduating from School of Advanced
Warfighting. He teamed up with his new friend Major Gert De Wet (see chapter 4) to convince
the general that the vehicles were essential, and then to do the actual writing. After extensively
staffing the paper throughout the forward headquarters of I MEF to soak up as much technical
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and operational insight as they could, the authors sent the final version with Hejlik’s signature to
MCCDC on 17 February 2005.502 The UUNS averred that the Corps should not “continue to
lose… serious and grave casualties to IEDs… at current rates when a commercial off-the-shelf
capability exists to mitigate.”503
MCCDC received the UUNS, and at least initially, got to work quickly. In accordance with
Marine Corps Order 3900.1 (which addressed UUNSs), MCCDC convened a “DOTMLPF
Working Group” to review the request. Note from the acronym (see above) that the team would
consider the request in light of the changes required in doctrine, organization, training, (other)
materiel, leadership and education, personnel, and facilities, The group was tasked with
recommending a course of action for MCCDC to present to the Marine Requirements Oversight
Council (MROC), the service-specific equivalent of the JROC.504 Members of the working group
later told the office of the Defense Department Inspector General (DoD IG, see below) that they
indeed considered the cost of new vehicles, the poor reported reliability of the few MRAPs in
Iraq at that point, and how to support the vehicles logistically. They also admitted to considering
how MRAPs would fit into the Marine Corps’ expeditionary doctrine, whether MRAPs would be
useful beyond Iraq, and whether to change the MRAP UUNS to a merely universal need
statement (UNS) and present it to the Marine Corps Warfighting Laboratory for further research.
None of these latter issues—save perhaps that of reliability—made for particularly meaningful
questions when troops were dying by the score in the field. The lead analyst on the project was
even drawn from the installations and logistics office of MCCDC, which seems a strange choice,
albeit one according to pattern.505
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The DOTMLPF Working Group (later known as the Combat Development Integration
Board, or CDIB) was chaired by Colonel Len Blasiol, who was concluding a 30-year career with
assignments largely in planning, operations, and logistics.506 Through July of 2005, Blasiol was
the head of concepts and doctrine at MCCDC; in August, he became chief of the Marine AirGround Task Force (MAGTF) Integration Division, the team that “envisions and creates” future
operational capabilities for Marine Corps formations. In 2006 he retired from the Corps, but
retained the same position through 2011, after which he became chief management officer at
MCCDC. He was also a military historian who had co-written the official history of the USMC’s
fighting in Vietnam in 1968.507 In short, Blasiol was a well-studied officer who had a sense of
the USMC’s past and future needs. At the time, he may have been alarmed at the size and
logistical footprint of the MRAPs in comparison to M1114s; in 2008, he would co-author an
article in Marine Corps Gazette warning of the dangers of piling too much personal equipment
and body armor on infantrymen.508 All the same, towards the end of March, the group submitted
a paper to then-Lieutenant General James Mattis, dual-hatted as director of MCCDC and deputy
commandant for Combat Development and Integration, recommending the purchase of “limited
quantities of MRAP-type vehicles.”509
On 30 March, at the direction of Lieutenant General Wallace Gregson, commander of
Marine Corps Forces Central, Major McGriff briefed the request to a meeting of the Marine
Corps Executive Safety Board, which had convened at the Miramar Naval Air Station in
California. The board was composed of seven (one-star) brigadier generals (including Hejlik),
four (two-star) major generals, and five (three-star) lieutenant generals—including Gregson,
Mattis, and future Commandant James Amos.510 This was not the first time Gregson had heard of
MRAPs—McGriff and De Wet had briefed him in 2004 as they were making the rounds with
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any general who would listen. The board was even chaired by the four-star assistant
commandant, General William Nyland. The hoped-for plan that McGriff recommended included
a slide suggesting the purchase of as many as 522 Force Protection Cougars for not more than
$235 million.511
As McGriff would later tell USA Today, he told that board that the larger, long-range
request would be for “a phased transition. Continue to armor Humvees. At the same time, as
quickly and as expeditiously as possible, purchase as many MRAPs as possible. Phase out
Humvees.” Mattis immediately affirmed “that's exactly what we're going to do.” The man was
already a legend, and his endorsement seemed to fit with one of his favorite dictums: make
yourself hard to kill.512 According to the minutes of the meeting, the assistant commandant—
quite simply second-in-charge in the entire Marine Corps—directed Mattis to review the
feasibility of developing or buying a vehicle like the MRAP to replace the Humvee. Mattis was
to present his findings at the next Safety Board meeting, which would eventually be held in
Alexandria, Virginia in January 2006.513 The length of that span of time, in the midst of a
shooting war, suggested that some significant action could be expected in the interim.
Quite separately, in May, Commandant Hagee directed Lieutenant General Richard Kelly,
his deputy commandant for I&L, to use funds from the just-received fiscal year 2005
supplemental wartime appropriation to replace the remainder of the ordinary Humvees in Iraq
with M1114 armored Humvees.514 Note that the money was coming from outside the budget
cycle, the requirement was coming from outside the JCIDS, and the eventual contracts to AM
General would be awarded non-competitively. These were all appropriate wartime choices, if
they were a step beyond the peacetime pale. I&L, however, was again an interesting
organizational choice. During the middle of the Iraq War, its other major projects included
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overseeing housing privatization on Marine bases and propagating radio frequency identity
(RFID) tags through the Marine Corps’s inventory of shipping containers.515 While important
tasks, they were not of the same nature as emergency purchases of armored vehicles. This
direction was also in keeping with Major McGriff’s recommendation to the Safety Board, as
endorsed by General Mattis at the MCCDC, to continue to send armored Humvees to Iraq as an
interim step. The UUNS was even memorialized in an official Marine Corps news release that
June which extensively quoted De Wet, described the South African experience, and explicitly
mentioned the USMC’s positive experience with Force Protection’s vehicles.516 In July, Hejlik
amended the request, this time for the emboldened figure of 1,169 MRAPs.517
On three occasions in 2005—25 March, 10 June, and 8 August—Colonel Blasiol briefed
the MROC. By direction from the commandant, the Council was composed of Assistant
Commandant Nyland and all six deputy commandants: plans and resources; manpower and
reserve affairs; aviation; plans, policies, and operations; installations and logistics; and combat
development and integration (CD&I).518 Only two general officers both sat on the MROC and
were present at the Executive Safety Board meeting in March. Nyland chaired both meetings, but
would retire from the Marine Corps the next month. Mattis, dual-hatted as both the commanding
general of MCCDC and deputy commandant for CD&I, was the other. Hejlik was also on his
way out, taking over Marine Special Operations Command in September. Sattler as well had
turned over command in Anbar, to Major General Stephen Johnson of II MEF Forward, only a
few days after sending up his UUNS. The Pentagon’s constant-rotation personnel policy, much
loathed during the Vietnam War, was working against the corporate memory of MRAP
initiatives.
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To the meeting on 10 June, Blasiol brought an information paper on the twelve most
important UUNSs on which his team was working. On the MRAP issue, he reported that
MCCDC’s Expeditionary Force Development Center was “developing [a] course of action for
[the] development of a future vehicle that provides the requested capability.” This was
remarkable, because MRAPs were already fielded in Iraq, and the specific models were
mentioned in the UUNS. No development was required or requested. On a separate request from
II MEF for four more Buffalos for the combat engineers, Blasiol reported that the issue would be
under “review at the 15 June DOTMLPF Working Group.” Again, it is unclear what review was
necessary.519
The staff at MCCDC also appear to have taken the commandant’s decision on armored
Humvees to have superseded the need for MRAPs altogether. In the DoD IG’s later assessment,
this “deterred MCCDC from completing the UUNS process as required.” After August 2008,
MCCDC stopped processing the UUNS, effectively shelving it, and eventually losing track of
some of the paperwork.520 Three years later, at the request of General Robert Magnus, Nyland’s
direct successor as assistant commandant, the DoD IG investigated the process by which the
UUNS was evaluated at MCCDC to determine whether decision-makers there went about their
work in an appropriate and timely fashion. The IG never fully apportioned blame for this
failure.521 Magnus had some reason to be annoyed personally; in his previous job as deputy
commandant for personnel and reserve affairs, he had sat on the MROC that Colonel Blasiol
repeatedly briefed. Hagee, by then retired, told the IG that his instruction to replace the Humvee
fleet with M1114s “was not intended to preclude the Marine Corps from procuring MRAP-type
vehicles or to stop MCCDC from completing the requirements of the UUNS process” for
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procuring MRAPs.522 As for that next Safety Board meeting, and Nyland’s instruction to Mattis
to report on progress, the IG would write that “the MCCDC could not provide us with any
evidence that the requested review was performed.”523
What had happened? Quantico's reasonable lack of enthusiasm for the MRAPs’ lack of
demonstrated quality played a role, but the bigger issue was the difference in priorities.524 The
MRAP enthusiasts had run into what several called “the Humvee Mafia,” a group of staff
officers and civilian officials at Quantico who strongly preferred a measured program to replace
armored Humvees with the planned Joint Light Tactical Vehicle (JLTV—see chapter 7, and
figures 23 and 24).525 The Army, as the lead agency for the joint endeavor, would establish its
provisional program management office in October 2005, but the planning was already well
advanced, and the concept socialized around the requirements and acquisition communities in
the military.526 The JLTV was conceived to be not much larger than a Humvee, but with robust
protection against battlefield threats. The difficulty was that a vehicle combining those attributes
could not be engineered in matter of months. Buying MRAPs was thus a threat to a pre-existing
preference for a long-term program. The Army and Marines would not warm to the idea until it
was clear that spending on the MRAPs, and not just armored Humvees, would be substantially
supplemental.527
At the time, the USMC’s other two institutional priorities in new vehicles were the
Expeditionary Fighting Vehicle (EFV), an armored, amphibious troop carrier intended to swim
from ship to shore at almost 20 knots, and the Reconnaissance, Surveillance, and Targeting
Vehicle (RST-V), a hybrid-electric vehicle small enough to fit into a V-22 Osprey tilt-rotor
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aircraft. Under the threat of proliferating anti-ship missiles, the EFV held the promise of
continuing the Marines’ amphibiosity, possibly the only thing they held as dear as just being
Marines (see chapter 5). The RST-V and the JLTV emphasized the expeditionary values of
“speed, lighter weight, and maneuverability,” none of which pointed to MRAPs.528 These
paradigms served the Corps well because they kept corporate attention fixed on “solving a few
problems that the group of practitioners has come to recognize as acute.”529 The problem was
that the war at hand was different. The Marine Corps, and the Army too, remained in a “state of
denial” about not just the problem, but their own situation. In Iraq, they were not the maneuver
force or expeditionary force they wanted to be. They were a garrison force, but they had yet to
fully appreciate the methods of conducting a counterinsurgent campaign.530
Within that bureaucracy at MCCDC, where amphibious and expeditionary were almost
sacred words, dissent was difficult. Colonel Jankowski would later describe even the advocates
for MRAPs at Quantico as “handcuffed intellectually in the presence of the wheeled-vehicle
decision-makers—GS-15s, GS-14s, and twilight-tour colonels hoping to stay and keep the same
job as GS-15s after retirement.”531 Within this cage of legitimacy and career pressure, criticism
was hard, and external views were manipulable. As Katherine Epstein wrote about the US
Navy’s difficulties in buying its first torpedoes a century prior, “it was possible for these
[technocratic] elites to manipulate the policy process and escape accountability due to the
technical ignorance of their colleagues, and especially their civilian counterparts.”532 That would
not change until a change in defense secretary. And while accountability to a political appointee
and responsibility to the troops may not always coincide, in this case, the bureaucrats at MCCDC
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were not explicitly doing a general or a secretary’s bidding.533 They were pursuing a course of
action that they thought the institution should prefer.
MORE BOMB-PROOFING FOR THE BOMB SQUADS
For the time being, then, the infantry would remain under-equipped, but the bomb squads
would continue to take deliveries. Even if Marine Corps Central couldn’t get MRAPs for all its
troops, the joint Central Command headquarters and the Army Department in Washington would
each work to get some for their EODs.
In February 2005, the Army entered into a $78 million contract for 148 RG31 Chargers
from Canadian Commercial Corporation, the national armaments marketing firm, on behalf of
GDLS Canada, licensee from BAE Systems OMC. In that contract, the armored trucks were
oddly termed “Ground Effect Vehicles”. As the vehicles were being built on a small production
line, coming by ship from South Africa, and finally outfitted in Ontario, deliveries would
continue through December 2006.534 The vehicles would equip more of the tripartite route
clearance teams on which the Army’s was relying to keep the roads open in Iraq and
Afghanistan.
Also in early 2005, an integrated process team (IPT) of both Central Command and the
Army-led Joint IED Task Force (later to become the JIEDDO) approved the release of funds for
an emergency procurement of bomb squad vehicles, and selected the Cougar as the Joint
Explosive Ordnance Disposal Rapid Response Vehicle (JERRV). Deputy Secretary Wolfowitz
himself signed an “Urgent & Compelling” approval memorandum allowing the department to
award the contract without competition to Force Protection.535 As with the early development of
drones, shipping bomb-proofed vehicles to troops in Iraq required the signature of a direct
representative of the defense secretary. In April, the Army agreed that Marine Corps Systems
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Command could manage purchases of Force Protection’s Cougars for all the military services.
Of the initial lot of 122 Cougars, 38 would go to the Marine Corps, and 84 to the Army, which
provided a few of its number to Navy and Air Force EODs too.536 The $92 million needed for the
purchases was drawn from two budgetary sources: $67.1 million from the “Iraq Freedom Fund”
joint procurement account, and $24.9 million from the Army’s fiscal year 2005 supplemental
wartime appropriation. The actual contract was awarded on 13 May 2005.537 With associated
manuals, spares and field support, but deducting for work directed to other suppliers, the contract
would amount to over $45 million in revenue for Force Protection. As the production line in
South Carolina was already running, the first vehicle was fielded in August, though work
continued through May 2006.538
In September, the Marines would order another four JERRVs. The following February, the
Army would order another 41, and in May 2006, the Marines another 79. These early-model
Cougars would lack fittings for a bolt-on armor kit, making them an easier target for insurgents’
rocket grenades. The deficiency was not addressed until April 2014, when the Army REF
responded to a field request; kits began arriving in Afghanistan that September.539 The JERRVs
were something, if not everything, and getting them for bomb squads was not too difficult. But
why not more, for the far more numerous infantry, and sooner? In the Army and the Marine
Corps, gatekeepers like Blasiol, sometimes possessed of “incompatible doctrinal beliefs,” found
plenty of reasons to dislike the MRAP.540 Some were sound, and some were questionable, but
none would prove fatal.
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MILITARY PROBLEMS WITH THE MRAP
Peacetime militaries are what James Q. Wilson called procedural organizations: they
“manage what they measure, and they measure what their leaders tell them to report on.”541 Prior
to combat, military leaders can only observe inputs, such as flying hours, but not outputs, such as
targets destroyed, much less outcomes, like wars won.542 Even when wartime militaries can
usefully consider the tangible outputs, they do not always measure the right things.543 This means
that military establishments are particularly susceptible to goal displacement: the condition in
which desired outcomes—such as victory on the battlefield—cannot readily be connected with
conscious inputs—the training and equipping of garrisoned forces.544 The subsequent craving for
certainty often creates an undue affection for those carefully crafted budgets and programs. As
Force protection and BAE Systems were trying to sell the Army and the Marine Corps armored
trucks to meet an urgent requirement, the services’ corporate buyers continued thinking in terms
of cargo trucks that would last for forty years—almost as long as aircraft carriers.545
In this context, separation from the people was perhaps the most tractable complaint. The
US Army in particular had developed a reputation for overemphasizing force protection. In
Kosovo, allies called the Americans “Ninja Turtles” for their armor and “the 7th Cavalry” for
their swagger.546 Steve Miska, deputy commander of the 2nd Brigade of the US 1st Infantry
Division, characterized even the up-armored Humvee as an "urban submarine,” in which his
“Imperial Stormtroopers with our Darth Vader sunglasses” peer out through “portholes at the
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little Iraqi fish swimming by.”547 Effective counterinsurgency requires personal contact; to build
the trust that develops intelligence and respect for governance, locals must not view troops as
“aliens who descend from an armored box.”548 There are parallels in other forms of warfare.
Consider missile defense: in 2008, the Iron Dome missile defense system would protect
individual Israelis from incoming rockets, but bring Israel as whole little closer to destroying
Hamas.549 For as Max Boot wrote, when “enforcing regime change, there is still no replacement
for a rifleman on a street corner.”550
On the other hand, counterinsurgents working hearts and minds can only expect so much
success. As one Marine officer with experience in both Iraq and Afghanistan put it, explaining
the benefits of central government to a rural Afghan “is like trying to describe the Dark Side of
the Moon to your cat: you don't really know what it looks like, and he doesn't care.”551 Against
this disinterest and bereft of robust protection, “troops are angry and frightened, leading to a
harsher attitude toward the local population and their increased alienation because of the army's
overreaction to IED attacks.”552 The MRAPs thus presented a “dichotomy of protection and
isolation,” in that would counter the kinetic threat, but also potentially increase the distance from
the population.553
One way of ameliorating that problem was to stop “commuting to the fight”—rather than
driving long distances from the fortified encampment to the neighborhood one is guarding.
Barricading oneself locally would present fewer opportunities to mine the shorter route.554 By the
time of the Surge in 2007, the commander’s guidance from then-Lieutenant General Ray
Odierno, General Petraeus’s ground chief, held that troops should walk amongst the people—the
547
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subject of their campaign—as much as possible. Excessive use of the vehicles was unhealthy
anyway, for sniper attacks on dismounted troops were actually less problematic than anonymous
explosions by roadside bombs.555 There is an historical parallel. To repel counterattacks, in the
First

World

War

those

improvising

German

Sturmtruppen

were

trained

to

use

Widerstandnester—impromptu but pre-arranged strongpoints for squads and machine-gun teams,
providing all-around defense, even if cut off.556 The MRAP served a similar function as a rolling
and menacing strongpoint, and thus facilitated securing the population.557
Thus mandates to use MRAPs were at times counterproductive.558 Front-line
commanders needed the flexibility to make decisions about the appropriate level of force
protection.559 Lord Browne, defense minister from May 2006 through October 2008, would later
explain that the British plan was “to offer an array of vehicles from which commanders would be
able to make force protection decisions accordingly.”560 Military procurement pundit Dan Ward
would eventually term this the ‘Batman Principle”—generalizing one's people’s training for any
tactical situation, but specializing their tool kit for the situation they face.561
Speed and expediency were more the Marine Corps way. During the march on Baghdad
in 2003, Colonel Joe D. Dowdy of the 1st Marines was fired by then-Major General James
Mattis for leading his regimental combat team too slowly in the three-week drive on Baghdad.
Dowdy was proceeding more cautiously than his division commander ordained because he was
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trying to avoid losing too many men for each mile gained.562 Later, Marine Corps Systems
Command—under Lieutenant General Mattis—and Army Materiel Command were losing men
by proceeding with procurement matters too slowly. Mattis’ aforementioned dictum about
making one’s hard to kill is apropos. Nothing made troops hard to kill like MRAPs, but no
Pentagon official was removed for failure to procure more robust vehicles sooner.563
While intended to restore mobility, mobility was not the MRAP’s strong suit. The terrain in
much of Afghanistan, and throughout Iraq’s irrigated farmlands, was very challenging for heavy
wheeled vehicles.564 Neither the Cougar, nor the RG31, nor certainly the Buffalo would drive
well off-road. As one Iowa National Guardsman put it, driving a Cougar was “like driving a
cement mixer,” or as an Iowa journalist covering the Guard thought, more like “a bank vault
mounted on a cement truck.”565 Similar complaints were heard in 2007 from the Colombian
Army about its trouble navigating jungle terrain in RG31s—though just before the service
ordered Cougars from Force Protection.566 Fairly, most of the RG31s were eventually shipped to
Afghanistan, as they were thought to have better off-road mobility than most other MRAPs.
While inadvertently sliding down embankments, all early MRAPs tended to roll over, causing
more than a few fatalities.567
Even staying on roads was problematic. More armor meant more weight, and thus fewer
available roads, which simplifies the bomb-makers targeting problem. Mining the roads aimed to
kill troops, but also (as noted above) to scare them away from governing the population. If
formation commanders occasionally pushed MRAPs on their subordinates, those subordinates in
turn too often came to select “their missions based upon the availability of the MRAPs to
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transport soldiers to the intended target.”568 As one Marine officer would say, “instead of just
trying to kill us, [the insurgents] want to make us spend forever to go 100 meters. If you go on
the roads, you know you’re going to hit IEDs. Then you’re stuck in vehicle recovery, all day,
every day.”569
There were lesser but still meaningful problems. With less traction, MRAPs generally
could not smash down walls like tracked vehicles.570 They could not ford rivers; the Marines’
armored Amphibious Assault Vehicles (AAVs, see chapter 6) had proven very valuable in this
role during the initial invasion of Iraq. MRAPs were far heavier than even armored Humvees,
which already would account for 71 percent of the airlift sorties in the deployment of an Army
motorized brigade.571 The Marines could not lift them vertically off the deck of a helicopter
carrier, though fairly, no troops in Afghanistan died for a lack of strategic mobility.572
MRAPs were not long on firepower, generally mounting only heavy machine gun or a
grenade launcher. Eventually, all new cargo trucks bought by the services would feature ring
mounts for one of those types of weapon.573 But they didn’t need more. Against insurgents, and
against a backdrop of noncombatants, a wide distribution of small arms was more usual and
useful than a concentration of cannons. With absolute air supremacy, firepower was always
available on reach-back—though only surgically.574 By the Israeli adage, the insurgents would
most often be fought “with M-16s, not F-16s.”575 Even the Taliban paid lip-service to the idea.576
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Conveniently, protection actually reduced the need for firepower for prevailing in a skirmish.577
Ballistic and top protection were modest, but effective. These restraints in armoring were part of
the economy of the vehicle, but together might eventually prove problematic if guided mortar
and rocket rounds proliferate in the future.578
OPERATIONAL ALTERNATIVES TO THE MRAP
Beyond doubling down on the armored Humvee, a few other alternatives appealed. The
most obvious one was simply to find the bombs before they went off, or better yet, to prevent
their emplacement in the first place. In the parlance of the US military, this was called addressing
the problem “left of boom.” Stopping the mining would go far towards winning the war; in
theory, without militant violence intimidating civilians into apathy, there would no insurgency,
and everyone could just go home.579 Stopping the mining also sidestepped the argument that
insurgents could defeat heavier armor just by building bigger bombs. This, of course, was akin to
the fallacious Interwar argument against tanks: that they are useless if the enemy has an antitank
gun. In reality, building bigger bombs slowed insurgents down, requiring them to deploy more
men to emplace heavier weapons, which increased the visibility of their patterns of activity, and
thus eased their killing or capture.580 The goal of the Coalition’s defense with vehicles would
thus be the same as the goal of the insurgents’ offensive with bombs: to impose tactically
prohibitive costs on the other.581
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The best institutional example of left-of-boom success was that of Task Force ODIN.582
The name was an acronym for observe, detect, identify, and neutralize—its basic concept of
operations against bomb-planters in Iraq, and later Afghanistan. The unit of about 300 troops
stood up at Fort Hood, Texas, in October 2006, and deployed shortly thereafter, with 25
aircraft—a mixture of AH-64 Apache gunships and MQ-1C Grey Eagle drones. Rather as the
JIEDDO combined intelligence and funding in a single office, ODIN combined intelligence and
aerial strike in a single battalion. The results were reportedly impressive: in its first year on the
job, this all-father of fast action killed more than 3,000 insurgents and provided information that
led to the capture of almost 150 of their leaders.583
A further aerial alternative was moving troops by helicopter. In South Armagh in the
1970s, during the heaviest use by improvised explosives by Irish separatists, the British Army
would only fly for de-mining activities.584 There were limitations to the aerial approach. Infantry
and military police still needed to go capture the insurgent leaders, and engineers needed to
defuse the leftover bombs. In Ulster, the numbers of enemy were far lower than in Iraq. If
MRAPs were expensive, helicopters and their maintenance were about twenty times so. The
troops could not simply fly everywhere they needed to go. When occasionally proposed, this
approach was understandable, but a bit technologically romantic, and cost-infeasible.585
URGENT NEED STILL, MAY 2006
In February 2006, then-Major General Richard Zilmer took command of I MEF Forward
and Multi-National Force West in Anbar. Over the next few months, wondering what had
happened to his predecessor’s urgent requirements, Zilmer repeatedly requested more MRAPs
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from Quantico, and was repeatedly rebuffed. The general had also brought out to Iraq Franz
Gayl, a retired Marine major who had become a science advisor at Headquarters Marine Corps
(HQMC). The advisors had two functions: to ensure that their headquarters were aware of
activities underway at the Office of Naval Research, and to feed both current and emerging
requirements back. In the field, they would apply their research skills against whatever
threatening problem emerged.586 As Gayl would later say, “I’d see the helicopters coming in
daily with these busted-up, blown-up kids being flown in to the field hospital,” and he wanted a
better answer. Gayl sent “report after report to Quantico. He stayed up for days developing
proposals and researching contractors who could fulfill them. He worked all of his angles and
contacts.”587 But nothing much worked.
Gayl had long taken a dim view of his own science and technology community in the
Corps; the preceding September he had penned an article for Marine Corps Gazette urging its
overhaul.588 Along the way, he would champion some more unusual ideas: in 2006, he authored
a urgent universal needs request (UUNS) for an Airborne Tactical Laser for incinerating single
insurgents.589 Perhaps, like the Cold War physicist Edward Teller, Gayl needed to generate
multiple crazy ideas for a brilliant one to stick.590 To be sure, he was a mid-grade official whom
military innovation theorists would deem a maverick. He rubbed a few colleagues the wrong
way. One at HQMC described him as “truly smart, but so freaking weird that no one can deal
with him.” He was known for consuming a daily diet of four Red Bulls and bag after bag of
potato chips.591 Perhaps also, as Winston Churchill said about Major General Percy Hobart,
while instructing the British Army to reinstate the armored warfare pioneer, “prejudices attach
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frequently to persons of strong personality and original view.”592 Whatever the case, the eventual
praxis for change would come less from a maverick, and more from a mom.
At the beginning of the war, Susan Alderson, later dubbed the “Mother of MRAP,” was a
civilian engineer at the Marine Corps Tactical Systems Support Activity at Camp Pendleton,
California. In August 2004, she took the job of science advisor at the I MEF rear headquarters in
San Diego. At the suggestion of one of her contacts, the chief of staff at the Fleet Training Center
in Dam Neck, Virginia, she volunteered to go to Fallujah in February 2006 to assist on the scene.
She immediately began working the IED problem, as it was the main tactical problem vexing the
headquarters staff. She soon sensed armoring the Humvee to be “putting lipstick on a pig”—the
truck had been designed as an inexpensive rear-area conveyance, not a combat vehicle. Looking
into left-of-boom alternatives, she found herself frustrated with the initial installation of the
CREWS jammers. Inside the Humvee cabin, the crew had no indication of whether the jammers
were transmitting, and when they were, they completed interdicted the Marines’ own radio
communications. But she also started to see Cougar HEVs, Buffalos, and RG31s driving through
the wire, and asked what they were. When told that they were bomb-resistant vehicles for the
bomb squads, she immediately wondered why everyone shouldn’t have them.593
Over the next few months, she pulled data from the Central Command Significant
Activities (SIGACTS) database and whatever others she could find, to study what drove
survivability in explosive attacks.594 Some evidence from aircraft accidents suggests that losses
from heterogeneous causes can be better for learning, as they produce deeper, broader searches
for causation.595 But assessing what killed vehicles was not as hard as wondering, for example,
what downed aircraft over enemy territory. The Coalition owned the battlefield. Plenty of things
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were destroyed, but almost nothing failed to return.596The SIGACTS recorded a vast amount of
forensic data on explosive attacks, but one clear pattern emerged: MRAPs were far more
survivable.597
Some research is also more effectively undertaken by specialists, as generalists sometimes
learn primarily from others' experiences, and from general improvements in technology.598
Alderson was a scientist, but one of eclectic background. She had taken her undergraduate work
in biology and zoology, but an interdisciplinary master's degree in systems management from the
University of Southern California.599 So, she worked with Captain Joe Mlakar USMC, who had
studied operations research in a military context at the storied Naval Postgraduate School in
Monterrey, and who would later serve as a senior operations analyst at Quantico.
In Fallujah, she asked Colonel Mike Marletto, an artillerist who was the staff officer in
charge of planning at I MEF Forward, how many MRAPs to request. “I don’t even need to give
you a number,” he told her; “we’ll never get them.” Marletto recounted the experience of
preceding year, explaining that “this will never happen because the Humvee Mafia will stop it.”
All the same, they quickly settled on one thousand as a round and defensible figure.600 On 10
May, Marletto and his team prepared another request for a further 180 “Medium Mine-Protected
Vehicles” for moving platoon-sized reaction forces in the most heavily mined areas. That UUNS
specifically requested JERRVs from Force Protection.601 The number requested would remain
fluid, though it would soon increase dramatically.
Alderson flew back to Tampa, the rear-area headquarters for Central Command, and took
the data to then-Brigadier General Anthony Jackson, who had just in June become deputy
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commanding general of Marine Forces Central. Jackson had experienced MRAPs occasionally,
but recently and personally. Early in the summer of 2005, he had visited BAE Systems’ factory
in Benoni, South Africa, during a student trip on a six-week course the Industrial College of the
Armed Forces in Washington DC.602 In June 2005, he became deputy commander of Marine
Forces Central (MARCENT), and the next month, Lieutenant General Wallace Gregson, the
outgoing commander, had showed him around Fallujah, and again showed him an MRAP along
the way. Only a few weeks prior to meeting with Alderson, he had travelled to Afghanistan,
where he had been a passenger in an RG31.603
The more dramatic experience on that trip, however, came when Jackson chanced upon
some South African engineers clearing a minefield with a Buffel under a United Nations
contract. He was dressed in fatigues, battle armor, and a helmet; they were wearing golf shirts,
chinos, and baseball caps. They offered him a ride-along; as a Marine general, he took that as
offer he couldn’t refuse. Some meters down the clearance lane, he heard bam! and the vehicle
rocked a bit. The impact was sufficiently slight that he had to ask what had just happened. Half a
dozen more antipersonnel mines strikes, and he was thoroughly impressed. The crew mentioned
that the week prior, they had hit an antitank mine in the same vehicle. The resulting explosion
necessitated changing one of the steel wheels, but that was all.604
Jackson had thus appreciated the MRAP as a mine-clearance device, but until receiving
Alderson’s brief, he hadn’t considered its potential as a general troop carrier. Seeing what he
considered an impressive statistical analysis, the general was quickly persuaded. He called in his
chief of staff, Colonel Gary Supnick; Lieutenant Colonel Thaddeus Jankowski, a reserve officer
who was MARCENT’s director of technology and innovation; and Major Joe Allena, who had
worked on the 2005 request. Together they planned a ten-slide brief.605 The immediate audience
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would be Lieutenant General John Sattler, who had been commanding general of the 1st MEF
since 2004, and had in August 2005 taken over the duties of leading MARCENT as well. Sattler
was experienced in the problems on the ground: prior to those assignments, Sattler had
commanded the 2d Marine Division, and had been head of operations for Marine Forces Central.
But Jackson insisted that Alderson brief. “The generals had failed,” he would later say, and
Alderson was an unconventional but important choice, “a different kind of voice.” She was a
statistician who could convincingly argue from the data, but she was also the mother of two sons
whom, as she would later say, she would want riding in MRAPs “if they choose to serve and
come over here.” Alderson further knew that as a civilian, she could make these points more
effectively by dispensing with the formality expected of Marines addressing general officers.606
After the eighth slide, Sattler said “I’ll talk to the Commandant.”
As Sattler was leaving in July to become director of strategic plans and policy for the Joint
Staff, he secured the concurrence of then-Lieutenant General James Mattis, who would soon be
replacing him at the commander of 1 MEF. Recall that Mattis was familiar with the problem and
the proposed solution from the events of 2005. Sattler then took the briefing to the upcoming
General Officers’ Symposium. The longstanding annual event is a semi-social, five-day
gathering of all the stateside generals in the Marine Corps, those members of the SES assigned to
the Corps, the Sergeant Major of the Corps, and their spouses. Sattler presented the findings to
the commandant, General Michael Hagee. After the second second slide, Hagee agreed, and
asked “how many do you need?”
Supnick sent Alderson a brief e-mail message: “the Commandant said go.”
That left the question of how to pay all those vehicles, and how to get them. Sattler had
about $1.1 billion in his budget for emergency field expenses, and was willing to commit half of
it to MRAPs. At roughly a half-million dollars each, that would buy approximately the thousand
or so that he wanted, though hardly if the vehicles came fully-loaded with electronics and
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weapons. He called Brigadier General Mike Brogan, head of Marine Corps Systems Command,
who coordinated the plan with Lieutenant General Emerson Gardner, the deputy commandant
programs and resources in the Pentagon, who in turn “straightened out the legalities” of buying
equipment out of the budget cycle.607
By September, Brogan was working to establish a formal program office for MRAPs. The
Friday afternoon before Labor Day, a defense procurement professional from the Washington
Naval Yard was driving home to Stafford, Virginia, and pulled off the highway at Quantico to
ask an old friend, Barry Dillon, the executive director of Marine Corps Systems Command,
about upcoming management opportunities. Paul Mann was a 24-year veteran of Naval Sea
Systems Command, who a few years prior had been the deputy technical director for the Aegis
air and missile defense system. His more recent work on the Cooperative Engagement Capability
(CEC) had left him frustrated in his task of cajoling cooperation from disparate offices around
the Navy Department. While he had caught the attention of both Dillon and Assistant Secretary
of the Navy John Young, he was burned out in the job, and had given notice a few weeks prior.
At Quantico, Mann figured that his commute would at least be much shorter. Dillon invited him
back for interviews the following Tuesday to discuss four different job opportunities. To Mann,
the most interesting was something Dillon described as a small, “Category 3” project to buy
perhaps 100 blast-resistant armored vehicles called ‘MRAPs’. Looking for something totally
different and not particularly large, he agreed the next day to MCSC’s offer to come aboard on
30 October. But even before he started, it was becoming clear that his program would not be
small at all.608
THE ILAV
During the initial US invasion in 2003, Americans troops found at least one curious form
of opposition. Despite having a fleet of hundreds of tanks and armored troop carriers at their
607
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disposal, some of Saddam’s commanders employed their own version of hillbilly weaponry. The
logic seems have proceeded thus. Warlords chased Americans out of Somalia, they inferred.
Somali warlords use technicals—pickup trucks with machine-guns. Thus, they concluded,
technicals defeated Americans. So, the Iraqis repeatedly attacked the Americans while riding
cargo trucks with gasoline-filled, unarmored fuel tanks and un-stabilized weapons. The results
were predictable.609 Eventually, many of those same officers, who under Saddam had been
“content to believe their own lies,” rather changed their views when freed of Baathist thoughtpolicing.610 Eventually, they—and the fresh recruits to the new Iraqi Army—wanted MRAPs.
Most notably, the Iraqis got them from the Pentagon before the Pentagon got them for its own
troops.
In December 2004, then-Brigadier General Roger Nadeau sent an e-mail message to his
staff around the world noting the Army’s “extreme interest” in obtaining better armor for troops.
In a follow-up shortly thereafter, he clarified his request—the US government was interested
“not for US use, but for possible use in fielding assets to the Iraqi military forces.” At the time,
the US Army was collectively presuming that it would not stay long in Iraq, and that Iraqi troops
were the ones who would need vehicles specific to counterinsurgency.611 Lieutenant Colonel
Clay Brown, one of this staff officers deployed around the world to prowl for interesting
technologies, responded with information on two types of MRAPs. "By all accounts,” he wrote
back, “these are some of the best in the world… If I were fitting out the Iraqi Army, this is where
I'd look (wish we had some!).”612 In 2005, the project matured as the Iraqi Light Armored
Vehicle (ILAV, pronounced eye-lav), even if it actually wasn't all that light.
Lacking the production capacity for a truly large order, Force Protection teamed with
BAE Systems and Spartan Chassis of Charlotte, Michigan (just outside Lansing) to pitch the
609
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Badger—a lighter, infantry-carrier version of the four-wheeled Cougar. As the US government
had been unimpressed with Force Protection’s financial wherewithal and program management
skills, Force Protection let BAE Systems take the prime contracting role, and licensed the
necessary parts of the Cougar design to their common joint venture. GDLS’s effort to sell the
RG31 (by which BAE Systems would also have profited) had two problems. First, the RG31 was
arguably a bit too lightweight for the particular specifications, as it had originally been designed
more for underbody mine-resistance than sideways roadside bomb resistance. Second, Force
Protection's Badger was an all-American entry. Unlike RG31s, Badgers intended for Iraq would
not have to come from South Africa, through Canada, and then stop somewhere in the US for
final outfitting.613
The Badger notably came with a shielded machine-gun turret, but without the fancy
suites of American electronics and weapons.614 If that dumbed-down the vehicle a bit, the Army
preferred that its best gear be reserved for American troops and their closest allies. In 2014, the
refusal to extend the strongest technology was later at least somewhat vindicated by the
appearance of armored Humvees and MRAPs in the arsenal of the Islamic State organization.615
The contract for up to 1,050 ILAVs was signed in May 2006, production began in June,
and the first vehicle arrived in Iraq in August.616 The first delivery order covered 378 vehicles for
$180.5 million.617 By the spring of 2007, the three-way industrial team had delivered 400, and
was on its way to delivering more than a thousand. Whether the ex ante evaluation that American
industry could not spool up quickly to produce MRAPs, Force Protection, BAE, and Spartan had
demonstrated that they could organize and runs a new armored vehicle production line in a
matter of months. As USA Today would later relate, back in the summer of 2006 “the rush to
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equip the Iraqis stood in stark contrast to the Pentagon's efforts to protect U.S. troops.”618 By the
beginning of 2007, that effort would scale up dramatically.
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Chapter Six: Politicians and Logisticians: 2007–2008
A couple of my colleagues off the floor, none of whom are on the floor at this moment, have told
me it might not be cost effective because the military is working on a new vehicle. Give me a
break. Cost effective? I wonder how many people asked, when we were talking about the
invasion of Normandy in World War II: you know, we better be careful. We may build too many
landing craft. We might have some left over. What are we going to do with them after the war?619

By the end of the Cold War, the United States government had actually become
reasonably “adept at counterinsurgency support in a limited role.” The problem was that it
continued to face “serious, even debilitating challenges when developing and implementing a
comprehensive counterinsurgency strategy for a partner state.”620 By the late 1980s, Vietnam
was partly shaken off. Instead, El Salvador was the model, in which an American assistance team
legally-restricted to just 55 troops helped the national government defeat a well-entrenched
communist insurgency. In 1990, the US Army and the US Air Force “codified the
counterinsurgency experience of Vietnam by way of El Salvador” in the joint Army Field
Manual 100-20 and Air Force Manual 3-20, Military Operations in Low-Intensity Conflict.621
The emphasis was on what the host nation would do, and how the United States would help.622 In
the War in Iraq, the US military and political leadership would gyrate between lessons learned,
searching for a way to do enough without trying to do to much. In the end, they would at least
conclude that whatever strategy they choose, more protection was preferable to less.
THE EVOLVING AMERICAN STRATEGY
As discussed in chapter four, the counterinsurgent experiences of the 1990s were not
unduly burdening, but the results were also not dramatic. In Somalia, Haiti, Bosnia, and Kosovo,
US troops were not “asked to be warfighters, stabilizers, and transformers simultaneously, at
least not for an extended period of time in the face of sustained resistance.”623 Rather, “the de
619

Senator Joseph Biden, Congressional Record, vol. 153, no. 54, S4033-4034, 28 March 2007.
Steven Metz, Learning from Iraq: Counterinsurgency in American Strategy (Carlyle Barracks: US Army
Strategic Studies Institute, 2007), p. vi.
621
Metz, Learning from Iraq, p. 11.
622
Stephen T. Hosmer, The Army’s Role in Counterinsurgency and Insurgency (Santa Monica: RAND, 1990).
623
Metz, op. cit., p. 17.
620

147

facto strategic division of labor of the Clinton administration… relied on multinational forces to
shoulder the burden for long-term stabilization and reconstruction.”624
But even this modest commitment seemed a misplacement of priorities for the next
administration. In September 1999, Texas Governor George W. Bush gave a memorable speech
at the Citadel of South Carolina which explicitly eschewed nation-building. The US military, he
insisted, “needs the rallying point of a defining mission. And that mission is to deter wars—and
win wars when deterrence fails. Sending our military on vague, aimless and endless deployments
is the swift solvent of morale.”625 A few months later, in a widely-noted article in Foreign
Affairs, his foreign policy advisor Condoleezza Rice flatly stated that the US military “is most
certainly not designed to build a civilian society… U.S. intervention in these ‘humanitarian’
crises should be, at best, exceedingly rare.”626
The walkover invasion of Afghanistan in 2001, and the initial success of the 2002 Loya
Jirga in forming an interim government, helped advance the the breezy assumption in 2003 that
the Iraqi Army and Government could be captured intact. In Baghdad, Major General Odierno,
the commander of the division occupying the city, did not think until that July that the Iraqi
resistance to his authority constituted a bona fide insurgency.627 The dysfunctional relationship
between Paul Bremer, the American proconsul in Baghdad, and Lieutenant General Ricardo
Sanchez, who commanded Coalition troops in Iraq from June 2003 to June 2004, complicated
the unified approach to governance and security that had worked so well for the British in
Malaysia.628 Up north in Mosul, however, the 101st Airborne Division was far more successful
under the unified authority of Major General David Petraeus. Shortly after he arrived, after
reviewing the chaos of the city, he summoned his brigade and battalion commanders to a
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meeting, and announced “we’re going to do nation-building.”629 Citing T.E. Lawrence, he
nonetheless emphasized the importance of getting the Iraqis to do most of this themselves.630
In November 2003, exasperated by increasing attacks and flagging Iraqi support, much of
the US Army in Iraq had gone into “passive mode,” cutting back on patrols in favor of force
protection.631 Towards the end of the year, operations targeting insurgents picked up again, as the
Army sought to avenge attacks against its own.632 The trend was neither universal nor fully
endorsed at the top. As Lieutenant General James Dubik, later the commander of the
Multinational Security Transition Command-Iraq, was fond of retelling the opinion of one of his
lieutenants, “you can’t kill your way out of this kind of war.”633 By the spring of 2004, the Army
and the Marine Corps had re-emphasized “full spectrum operations,” particularly in the 1st
Cavalry Division under Major General Peter W. Chiarelli.634
In 2005, then-Colonel H.R. McMaster’s 3rd Armored Cavalry Regiment attempted a
new, population-intensive strategy west of Mosul in the Arab and Turkmeni city of Tal Afar. The
success was noticed by Colonel Bill Hix and retired Colonel Kalev Sepp. The former was the
chief strategist for MNF-Iraq, and the latter was a noted veteran of counterinsurgent fighting in
Central America.635 Together, they had been dispatched around Iraq on an inspection tour by
General George Casey, the overall commander in Baghdad. The two presented the findings to
their boss that September, and those findings were quickly noticed in Washington as well. Philip
Zelikow, an adviser to then-Secretary of State Condoleezza Rice and a history professor at the
University of Virginia, named McMaster’s strategy “clear, hold, build,” in a play on Creighton
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Abrams’ strategy of “clear and hold” from the Vietnam War. Rice herself mentioned the idea in
Congressional testimony in October.636
In a notable example of the Bush Administration's interagency disfunction, State was
clearly more enthused about this emerging military strategy than Defense. At a press conference
in the Pentagon that November, a reporter asked Marine General Peter Pace, the chairman of the
Joint Chiefs, whether Central Command had enough troops in Iraq to execute the new “clear,
hold, build” strategy against the “insurgents.” Pace winced and smiled, all the same deliberately
repeating the word—insurgents—that Secretary Rumsfeld—standing next to him—so
disliked.637 The secretary preferred a variety of circumlocutions that attempted to deny the rebels
legitimacy, but which mostly just sounded flat and obfuscating. To stress on the spot his disdain
for the strategy concocted by his field commanders, Rumsfeld interrupted the questioning to
decry the notion that American troops should clear, hold, and build anything. Counterinsurgency,
he insisted, was a job for Iraqis.638 What the Army and the Marines would call the commander’s
intent was clear. For all the success by Petraeus in late 2003 and McMaster in early 2005, “by the
autumn of 2005, US strategy increasingly left neutralization of home-grown insurgents to Iraqi
security forces.”639
And they failed. By the summer of 2006, violence in Baghdad was getting out of control.
General Casey was advocating a partial US withdrawal from Iraq, from fourteen brigades to just
five or six, by the end of 2007.640 By this point, he had collected his troops onto the so-called
Super FOBs—sprawling forward operating bases designed to maximize safety behind earthen
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berms, concrete walls, barbed wire, and armored roofing.641 Aiming to turn full responsibility for
the war over to the Iraqi government, his troops were to concentrate on training their allies and
providing intelligence. When they needed to appear, they would commute to work, though in
regrettably predictable patterns that attracted bomb-planters. For all this driving, there were
perhaps 300 US MRAPs in Iraq to cover roughly 130,000 troops. In operation, then, they were
almost entirely covering the bomb squads.
GETTING TO GATES
From March through December 2006, the Iraq Study Group (ISG)—an august,
Congressionally-funded, bipartisan panel of former federal officials—formulated alternatives to
the Coalition strategy. One of the ten members was Robert Gates, president of Texas A&M
University, who in 1993 had capped off a long career in government as director of central
intelligence. In early September in Baghdad, the group met with a wide range of officials,
including Iraqi Prime Minister Noori Al-Maliki, General Casey, and Lieutenant General Peter
Chiarelli. As commander of Multinational Corps-Iraq, Chiarelli was the day-to-day leader of the
troops in the fight. The final report largely called for a phased withdrawal by the spring of 2008,
but made mention in a single sentence of an alternative—a “surge of American combat forces to
stabilize Baghdad, or to speed up the training and equipping mission, if the U.S. commander in
Iraq determines that such steps would be effective.”642 This alternative was being actively
promoted from several angles, working at first independently: retired General John Keane,
General Petraeus himself, and Frederick Kagan, a former West Point professor then working at
the American Enterprise Institute.643 Gates and a few other members had advocated a more
prominent and thorough discussion of the option, but Gates would resign from the Group before
publication, with more important business at hand.644
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In the middle of October 2006, National Security Advisor Steven Hadley contacted Gates to ask
whether he would be willing to return to government—after 13 years away—as secretary of
defense. Gates met with President Bush in Crawford, Texas on 5 November, and after a brief
discussion, accepted the job. Defense Secretary Donald Rumsfeld offered his resignation on 6
November, and the next day, the Republican Party lost control of the US Congress in the
midterm federal elections.645 Gates was presented as Bush’s choice for defense secretary on 8
November. In early December, the Senate voted 95–2 to confirm him. Gates took office on 18
December, and the day after that, he left for Iraq.646
Appalled by the casualty rate and unimpressed by progress, Gates returned from Iraq to
find a Pentagon he famously described as “not on a wartime footing.”647 In early March 2007,
Gates would pick Chiarelli—a man he found “always exceptionally candid”—to be his senior
military assistant.648 Their first meeting ever had been Chiarelli’s briefing to the ISG in Baghdad
the preceding September, but Gates had been immediately impressed.649 Even before the general
came aboard his immediate staff, Gates had asked him “what the troops in Iraq needed most.”
MRAPs were one of his two top priorities. Chiarelli had seen MRAPs with bomb squads, and
like Susan Alderson, had expected that they should serve the infantry as well.650 Gates had
otherwise “found it perverse—it took him a while to believe—that the senior officers in the
Department of Defense were so uninterested in the wars going on at the moment.” But “early on
in the new job,” Gates made clear that he wanted at least 1,500 MRAPs.651 He was determined to
reform an equipping program that considered the tools of counterinsurgency mere “exotic
distractions.”652
645

Kristin Roberts, “Rumsfeld resigned before election, letter shows,” Reuters, 16 August 2007.
For Gates’ view of these events, see Duty, chapter 1.
647
See, for example, Peter Spiegel, “Gates Takes On Pentagon,” Wall Street Journal, 16 April 2009.
648
See particularly their exchange over lengthening tours of duty in Gates, Duty, pp. 58–59.
649
David Cloud and Greg Jaffee, The Fourth Star: Four Generals and their Epic Struggle for the Future of the
United States Army (New York: Three Rivers Press, 2009), pp. 238–239; and Kaplan, The Insurgents, p. 211.
650
Telephone interview with General Peter Chiarelli, 1 December 2011.
651
Kaplan, The Insurgents, pp. 271–273.
652
Spiegel, op. cit.
646

152

LEAVING THE BASEMENT
In the summer of 2006, ILAVs were flowing into Iraq in quantity for the infantry of the
Iraqi Army, but not for Americans. In September, Force Protection approached Marine Corps
Systems Command with an unsolicited proposal. The company knew that a JPO was standing up,
sensed that huge orders would soon be forthcoming, and understood the industrial challenges of
undertaking a crash-equipping program not seen since the Second World War. For a modest
recurring fee, Force Protection would license production of the Cougar to any American
manufacturer the Defense Department designated. In lieu of a competitive process, the
government could ordain a solution based on early field results, and allocate production to any
available factory. That was, after all, very similar to the approach undertaken to spool up
American industry in the Second World War.
Paul Mann later described his rejection of this offer as a “critical decision early in the
program.” In this scheme, Force Protection would have needed to work with other firms to
establish and trouble-shoot production lines, and would have been recurrently involved with each
production partner as redesign efforts proceeded. As such, Mann regarded the company’s
production alliance with BAE Systems and Spartan Chassis very relevant, and on inspection,
found “issues between the companies.” Moreover, each manufacturer would have brought its
own supply chain and particular expertise, systems, people, and responsibility for its product.
While he “couldn’t prove it,” in his managerial judgement, the program would proceed much
faster with multiple designs.653
Mann also was unsure that his staff had the resources to manage the complexity. In
November 2006, the MRAP Program Office still consisted of just Mann and four people,
including the intern, in a cubicle in the basement of the Systems Command building at Quantico.
Tom Miller, who would become Mann’s successor’s successor, had declined what was
considered around the post “a nothing job,” considering Humvees to be a bigger career
opportunity. Ninety days later, MRAP was a Category 2 program—a “major system”— on its
653
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way to becoming a Category 1D effort—a “major defense acquisition program” (MDAP,
pronounced em-dap).654 The “wildest fluke” of a job offer was about to become a “lifelong
highlight” in a defense procurement career.655 By the late summer coordination of Lieutenant
General Sattler, Lieutenant General Gardner, and Brigadier General Brogan (see chapter 5), he
was soon coming into half a billion dollars to fund his work.
On 9 November, the program office issued its first request for proposals (RFP), to fulfill
that urgent requirement (UUNS) for 1,185 vehicles. The RFP solicited bids for vehicles of three
sizes. The first, Category I, would be relatively small MRAPs capable of navigating crowded
urban areas, but still with room for a fire team (three or four troops).656 Force Protection’s 4x4
Cougar and BAE Systems’ RG31 were the model for this type, which would directly replace the
armored Humvees. The second, Category II, would carrier a squad (nine to thirteen troops),
particularly for “convoy security, medical evacuation, and explosive ordnance disposal.” Force
Protection’s 6x6 Cougar was the model for this type. The largest, Category III, would carry EOD
teams on the most hazardous missions. Force Protection’s Buffalo was not merely the model, but
would eventually be the only vehicle successfully bid against this part of the requirement.657
On 6 December, the Joint Requirements Oversight Council (JROC) approved the
UUNS—already endorsed by the commandant of the Marine Corps—as a joint requirement,
though initially with only quantities for the Marine Corps.658 As such, the JROC was seemingly
living up to its promise to do exactly what the military services wanted. On 8 December, the
program office was accordingly ordained a joint program office (JPO), with authority to
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coordinate procurement of MRAPs for all four services. Later that month, a joint Army-Marine
Corps board estimated that the services would need some 4,066 vehicles.659 In December, ten
manufacturers responded with bids:

• Armor Holdings based its Caiman 4x4 Category I entry on its sole other product, the Family
of Medium Tactical Vehicles (FMTV) trucks that it had built for the US Army since 1992.

• BAE Systems offered its RG33—an expanded 6x6 vehicle not covered by GDLS’s marketing
license in North America—as a Category II.

• Blackwater, the noted mercenary outfit, offered the Grizzly, a diamond-hulled vehicle built
atop a Seagrave firetruck chassis.

• Force Protection predictably offered the Cougar 4x4 as a Category I, the Cougar 6x6 as a
Category II, and the Buffalo as a Category III.

• General Dynamics Land Systems (GDLS) offered its licensed RG31 as a Category I.
• General Purpose Vehicles (GPV), another upstart firm, offered its 4x4 Sergeant, built atop the
chassis of a Ford F-750 pickup truck.

• Navistar International Military Group offered the MaxxPro, which levered the design of one
of the company’s already mass-produced cargo vehicles. The MaxxPro and the later, lighter
MaxxPro Dash were Category I entries; the MaxxPro XL would be a Category II entry. Armor
would come from Israel’s Plasan Sasa. The chassis would be built at the Navistar’s factory in
Garland, Texas; final assembly would take place at the company’s plant in West Point,
Mississippi.660

• Oshkosh offered the Category II 4x4 Bushmaster (see chapter 7), already in service with the
Australian and Royal Netherlands Armies. The design came under license from Australian
Defence Industries (ADI), but production was planned for Wisconsin.
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• Protected Vehicles Incorporated (PVI) offered the Alpha, a Category I 4x4 vehicle designed in
cooperation with Oshkosh and the Battelle Memorial Institute.

• Textron Marine and Land Systems offered a version of its M1117 Armored Security Vehicle
(ASV), which had been in use since the 1990s by the Army’s military police (see figure 15
and chapter 7).
Nine of the contractors (all but Blackwater) were awarded IDIQ contracts on 26 January
2007, with immediate orders for four prototype vehicles for testing. To repeat the point from the
introduction, not since the beginnings of nuclear submarine production in the late 1950s and
early 1960s had the US military purchased so many parallel designs for the same purpose.661
Fortunately, MRAPs were individually much less expensive and much easier to produce, so
comparisons could be made and lessons learned more quickly and cheaply.
FUNDING THE FRENZY
With the attention of both the secretary of defense and the commandant of the Marine
Corps, the issue was finally becoming urgent. Also in January 2007, a new Congress with its
Democrat majority took office. Congressman Gene Taylor of Mississippi took the chairmanship
of the Seapower and Expeditionary Forces Subcommittee of the House Armed Services
Committee (HASC). In late 2005, Taylor had been briefed by a retired colonel turned lobbyist,
Jim Littig, on South African MRAPs with “a Xerox copy of a page from a Jane’s book.” In a
way reflecting Congressman Duncan Hunter’s epiphany (see chapter 5), Taylor immediately
grasped the simplicity of the MRAP's design, and was almost embarrassed that he hadn't thought
of the idea himself.662
Littig was representing Force Protection on Capitol Hill, and knew Taylor from his last
job in the Army—chief of liaison to the House of Representatives. Littig also had a line of
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communication with Senator John Warner, the outgoing chairman of the Senate Armed Services
Committee, who took up the issue on the SASC.663 From the House, Taylor had been relatively
stonewalled by officials in the Pentagon between then and November 2006, when it was clear
that he was taking office. At that point, some of the same people suddenly became more helpful.
Backed by that momentum, he convinced the incoming chairman of the whole HASC, Ike
Skelton of Missouri, to make vehicle armor the subject of the first hearing of the year. Taylor
had been briefed on the desire for a few thousand MRAPs, but thought that the services needed
more like 15,000.664
Word of larger numbers began to drive planning. On 7 February, Ken Krieg, the
Pentagon’s overall head of procurement (the USD-AT&L), told Delores Etter, the Navy
Department’s head of procurement (ASN-RD&A), to plan to transition the MRAP program to
‘Acquisition Category 1D’.665 The MRAP would presently be a matter of Defense-wide
importance. Two days later, still firmly in charge, Etter made her Milestone C decision: if
MRAPs could be produced, MRAPs would enter production. The procurement strategy was
simple: ask the contractors how many they could build, and how fast they could build them. If
the estimates seemed credible, take those numbers to the Defense Comptroller and the Congress
for funding. Then, commission the contractors to build “as many as possible, as fast as
possible.”666 To skirt the rules of the Defense Federal Acquisition Regulation Supplement
(DFARS), they decided to characterize the contracts—if incongruously—as low-rate initial
production (LRIP, pronounced el-rip).
Given the urgency, the JPO did not wait. Back in November, Mann’s office (with help
from the rest of Barry Dillon’s staff) had undertaken extensive market research, and agreed with
the generals signing UUNS in Iraq that several manufacturers were already offering MRAPs that
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would meet their needs.667 On 14 February, the JPO awarded two contracts in LRIP Lot 1, for
215 Cougars and RG33s from Force Protection and BAE Systems. On 23 February, the JPO
awarded LRIP Lot 2, for 80 RG31s and 100 Alphas from Oshkosh, PVI, and GDLS. From the
track records or the personalities involved, the program office considered working with these
five manufacturers to be of relatively low risk.668
Beginning in February 2007, and continuing through May, the 36 prototype vehicles
ordered earlier underwent abbreviated testing at the Aberdeen Proving Ground in Maryland. If
the trucks could pass fairly straightforward maintainability and mobility tests, they would move
on to survivability trials—blast and ballistic testing.669 If they could pass that, they would likely
receive production contracts. Vehicles from Force Protection, BAE Systems, and GDLS arrived
quickly, and passed. Vehicles from Navistar and Armor Holdings, experienced truck
manufacturers both, were successful shortly thereafter. All five companies would receive
contracts. Four failed: Blackwater’s Grizzly, Textron’s ASV, PVI’s Alpha—previously taken as
reputable—and perhaps unexpectedly, ADI’s Bushmaster (see chapter 7).670
The plans would soon begin to outrun the funding. To pay for all this quickly, on 28
March, Pentagon Comptroller Tina Jonas shifted $498 million from other Army and Marine
Corps procurement accounts, specifically “to accelerate the procurement” of MRAPs. On 23
April, the JPO awarded LRIP 3, a contract to Force Protection for the round figure of 1,000
vehicles.671 The company was the first with a massive order, but that did not signal a final
victory. Rather, the award was intended to obtain “enough Cougar vehicles to cover the time
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estimated to conduct the competition, award the production contracts, and ensure quick delivery
of proven vehicles to theater.”672
The procurements to this point would have provided as many as 2,000 MRAPs available
for fighting in both Afghanistan and Iraq. That exceeded Gates’ initial notion, but it hardly
exceeded what was possible. Several federal senators—including Joe Biden of Delaware, Kit
Bond of Missouri, the still-committed Lindsay Graham of South Carolina, and the
aforementioned John Warner of Virginia—were unimpressed with arguments to satsifice with
armored Humvees or wait for the promised Joint Light Tactical Vehicle (JLTV).673 On 26 April
26, Biden’s amendment 739 to the 2007 Supplemental Appropriation Bill passed the Senate 98–
0. After conferencing with the House, specifically with the vocal support of Congressmen Gene
Taylor or Mississippi and Duncan Hunter of California, the bill provided an additional $1.5
billion for MRAPs, and pulled that money forward money from the fiscal year 2008 budget into
calendar year 2007. Later, Secretary Gates would find many political differences with Vice
President Biden, but not on the matter of MRAPs.674
URGENT AND RUTHLESS
The next morning, while on an official visit to Israel, Gates would read Tom Vanden
Brook’s article “New Vehicles Protect Marines in 300 attacks” in USA Today. The story stated
simply that “in more than 300 attacks since last year, no Marines have died while riding in new
fortified armored vehicles.”675 The main source for the article was Brigadier General John Allen,
who was serving as deputy commander in Anbar province, rather as the successor to Generals
Hejlik and Jackson. Vanden Brook had been working on the article for some time, and knowing

672

Thomas H. Miller, “Does MRAP Provide a Model for Acquisition Reform?” Defense AT&L, July-August 2010,
pp. 17–18. Miller, after turning down the big job, became Mann’s project manager for Marine Corps vehicles. At the
time of writing, he was the Marine Corps’ program manager for MTVR and LVRS trucks. He would later go on to
be the joint program manager for MRAPs.
673
Here I use the term—“a path that will permit satisfaction at some specified level of all its needs”—coined by
Herbert A. Simon in “Rational Choice and the Structure of the Environment,” Psychological Review, vol. 63, no. 2,
1956, pp. 136.
674
Robbin Laird, “Gates on Gates: Can We Overcome His Legacy?” Breaking Defense, 28 January 2014.
675
Tom Vanden Brook, “New vehicles protect Marines in 300 attacks,” USA Today, 19 April 2007.

159

the congressional news soon to be flowing from Washington, made sure to get an advance draft
to General Chiarelli, who was sure to ask his boss to look for it in the Early Bird.676 That
prompted Gates to ask for a full briefing on MRAPs, which he took in Washington on 27 April
from Assistant Commandant Robert Magnus. The general explained that the Army and the
Marine Corps were hoping to procure about 6,000 vehicles, but that money was short, Tina
Jonas’s reprogramming notwithstanding. On 2 May, Gates met with new Army Secretary Pete
Geren, Navy Secretary Donald Winter, Deputy Secretary Gordon England, Chairman of the Joint
Chiefs General Peter Pace, and several other senior officials to tell them to “dramatically
increase the funding, size, and speed” of the program. None of them supported his decision, so
he simply overruled their concerns.677
Early indications of a bonanza led one contractor to bid for another. On 7 May, BAE
Systems, maker of the RG33, announced that it would be acquiring Armor Holdings, maker of
the Caiman, for $4.1 billion, net of debt.678 The deal was done by 31 July, and at least for a time,
the headquarters of both South African and North American truck building at BAE was in
Texas.679 The Anglo-American company had become, at least briefly, a global player across
multiple segments of ground combat equipment.680
And if the JROC had ever been in the mood to disapprove a request, it did not start here, at
least not in this political climate. On 10 May, the JROC approved a military requirement for
7,774 MRAPs; 3,000 for the Marine Corps, 2,500 for the Army, 544 for the Navy, 697 for the
Air Force and 333 for Special Operations Command. The Army, fielding by far the largest
number of ground troops in Iraq and Afghanistan, seemed to lag with its request of May 2007.
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That month, the Army had still not selected a preferred MRAP model, much as the Marines had
with the Cougar.681 At the time, there were still only about 350 MRAPs in Iraq.682 In all of North
America, only Force Protection, Spartan Chassis, and BAE Systems had running production
lines building MRAPs.683 This was not enough to make a strategic difference, but it was enough
to make an impression.
So, on 30 May, Gates finally announced that the Pentagon would submit an urgent
supplemental funding request to the Congress sufficient to order over 6,000 more MRAPs. He
directed the establishment of an MRAP Task Force to get “as many of these vehicles to our
soldiers and marines in the field as is possible in the next several months.”684 This was in
contrast to the consultative approach he had intended for the task forces he had established as
president of Texas A&M. At the Defense Department, he later wrote, they were to be
“operational instruments to monitor implementation of my decisions on measures to support
commanders and their troops… especially where I felt speed was critical and lives were at
stake.”685
To top it off, he formally declared the MRAP the number one procurement priority for the
department. In June, he assigned the MRAP a DX rating in the Defense Priorities and Allocation
System (DPAS), under the Defense Production Act (DPA) of 1950, which “requires related
contracts to be accepted and performed on a priority basis over other contracts without this
rating.”686 He told his deputies that “when it came to getting the troops what they needed and
taking care of them, [he] would not tolerate neglect, obstacles, or half-hearted commitment.”687
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Thus, on 15 July, Gates got positively angry when he read another story in USA Today—
“Pentagon Balked at Pleas for Safer Vehicles”—which recounted the efforts by Roy McGriff,
Franz Gayl, and others to get MRAPs in 2004 and 2005.688 The American response, he learned,
had been lagging for years. The new commander in Iraq, General David Petraeus, was
enthusiastic, but of course, he was a field commander.689 Perhaps, as Franz Gayl would write the
next year in a whistleblowing exposé of the 2005 UUNS effort, when the secretary of defense
“intervened in 2007, there was no end to the IED emergency in sight.”690 Gates had not started
the MRAP program, and he had not alone brought it to prominence, but he guaranteed that no
one else would stand in its way.
In short order, the JPO began declaring further test results, and placing orders from
theretofore overlooked manufacturers. On 19 June, the JPO awarded contracts in LRIP lot 5, for
471 vehicles from Force Protection and Navistar. On 28 June, the JPO awarded LRIP 6, for 441
RG33s from BAE Systems. On 13 July, LRIP 7 followed for 1,925 MRAPs from Armor
Holdings and Navistar.691 Four days later, feeling the need for cash flow, the JPO requested a
further reprogramming from the comptroller of $1.165 billion. On 31 July, the White House
requested of the Congress a further $5.3 billion for both vehicles and additional parts for other
vehicles already on order. The funding request was added to the DoD’s $141.7 billion request for
military operations in Iraq and Afghanistan for the budget year beginning 1 October.692
On 10 August, the JPO awarded LRIP 8, a contract for 725 vehicles from both Force
Protection and GDLS. But the planning for LRIP 9 would be very different. There remained a
nagging feeling that an MRAP could not stop anything and everything. Already the early South
African designs had been superseded by more robust vehicles; the Bush Wars had generally
688
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featured relatively small antitank mines, in comparison to the Iraqi insurgents’ elaborate
creations.693 And even if an MRAP would impose costs on bomb-builders, the safety of
American troops was becoming a crusade. General Montgomery Meigs, director of the JIEDDO,
was particularly concerned that MRAPs would not stop explosively-formed penetrators
(EFPs).694 An EFP is effectively a self-forging slug, in which an explosive charge deforms and
superheats a metal plate, and accelerates it towards a target at 2,000 to 3,000 meters per
second.695 The projectile is very hard to stop, and “can take out an Abrams tank.”696
While the weapons were developed in the Second World War, they had become widely
available from mine manufacturers during the Cold War. In the 1980s, the Lebanese Army
bought some in the United States. Some officers with revolutionary sympathies passed a few to
the Iranians, who tinkered with designs. They in turn sent production units back to Lebanon, for
the Hezbollah militia to use against the Israeli Army. Battlefield lessons learned were passed
back to Iran, and by 2006, the Iranian arms industry was exporting them to Shiite insurgents in
Baghdad and Basra.697 The US and British Armies were thus faced with weapons that even their
MRAPs had difficulty stopping. Out west in Anbar Province, however, the Sunni insurgents
fighting the US Marines were getting no such shipments. Instead, over the course of that year,
the guerrillas facing the Marine Brigade worked on building and deploying underbody mines.
These were quite lethal against Humvees, but much less so against MRAPs.698 In part, the Corps
acted earlier because the statistics Susan Alderson had amassed showed better results for MRAPs
against the dominant weapon her troops were facing. For the US Army, the data may have been
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less obvious. But that does not fully explain the lack of interest, for the British Army acted faster
(if less decisively) than even the USMC.
Throughout 2006, the Army’s Rock Island Arsenal worked to produce thousands of the
side-mounted stand-off armor plates of “Frag Kit 5,” which made the vehicles rather “wider than
would be permitted if you were going to drive up Interstate 95.”699 The next iterations, Frag Kits
6 and 7, would follow in early 2009.700 In an case, stand-off armor might not have been enough.
So, on 31 July, the JPO asked prospective contractors to submit prototype “MRAP II” vehicles
for blast and road-testing within 60 days. Five firms responded: Oshkosh (with its armoring
partner Ceradyne), Force Dynamics (the partnership of Force Protection and General Dynamics),
General Dynamics on its own, PVI (with assistance from Israeli contractor Rafael), and
Navistar.701 In testing, all the vehicles would prove simply too heavy. Future LRIP lots in the
MRAP (I) program would account for these new threats by adding armor, but as described in
chapter 6, much development hereafter would instead focus on making MRAPs more mobile.
With this overreaction, and then cancellation, the trend towards gigantism had been arrested—
except with the Army’s later-and-then-later-cancelled Ground Combat Vehicle.702
The MRAP had been saved from entering a hype cycle, a phenomenon that can follow
the introduction of inspiring new technologies. Like many new concepts, the MRAP was greeted
with unwarrantedly high expectations early in its life cycle, experiencing a slight collapse of
confidence shortly thereafter, and eventually recovering to do yeoman service over the long
haul.703 On 6 September, the MRAP program was finally, formally designated an ACAT 1D
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affair. Money was again needed. On 3 October, Senator Biden introduced another amendment,
this time appropriating an additional $23.6 billion for MRAPs. On 18 October, the JPO awarded
contracts in LRIP 9, for 2,400 vehicles from Force Protection, BAE Systems, and Navistar.
Biden later described this as his greatest legislative triumph.704 That was clearly a lot of steel,
and a windfall for the companies. At the AUSA trade show that month, Force Protection was
given pride of place, at the front of the hall, with both a Cougar and a Buffalo.705 At a hearing the
next month, Congressman Gene Taylor of Mississippi reminded attendees that the MRAP “isn’t
a jobs program. This isn’t about feathering somebody’s nest or putting some jobs in somebody’s
district. This is a rescue mission.”706
All the same, with this financial momentum, the JPO continued awarding contracts. On 18
December, LRIP 10 called for a further 3,126 vehicles, from Force Protection, BAE Systems,
and Navistar, for $2.66 billion. Ominously for the startup, though, Force Protection took only 14
percent of that order. As the year closed out, the Pentagon had ordered over 11,000 MRAPs from
nine suppliers in 2007 alone. While awards remained large, individual orders then began to
stretch out in time. On 14 March 2008, the JPO awarded contracts in LRIP 11, for another 2,243
MRAPs from Force Protection, BAE Systems, and Navistar. BAE Systems’ contract in LRIP 11
was modified on 2 May for another 40 vehicles. LRIPs 12 and 13 followed on 17 July and 4
September 2007 with contracts for 773 RG31s from GDLS, and then 822 MaxxPros from
Navistar. Monies would continue to be appropriated in the succeeding two years to cover these
huge contracts. From 2000 through September 2006, the Defense Department spent $173 million
on the vehicles that would come to be called MRAPs. In fiscal year 2007 (which started in
October 2006), the Congress appropriated $5.411 billion for MRAPs. Fiscal years 2008, 2009,
and 2010 brought another $16.838 billion, $6.243 billion, and $6.281 billion.707 By the end of the
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American campaign in 2011, the Defense Department was on its way to spending about $40
billion on blast-resistant vehicles.
PERCEPTIONS OF UNPREPAREDNESS: INDUSTRIAL PROBLEMS WITH THE MRAP
This burst of wartime innovation was exhilarating for almost everyone involved—
marketers, financiers, engineers, assemblers, logisticians, and others. But it also proved
organizationally stressful and industrially complicated. Cost could have been a problem. To the
occasional opponents, an MRAP was a “million-dollar Kleenex” that was “almost antithetical to
fighting a guerrilla war.”708 Senator Biden and others removed that particular problem for the
procurement office, but there were limits to what even bushels of cash could achieve in the short
run.
From the start, survivability trumped supportability, and in the conscious strategy of the
JPO. The goal was not necessarily a fleet of vehicles that were maintainable or logistically
supportable in the long run, but just that saved lives in the short run. Manufacturers needed to
demonstrate some degree of supportability, but early orders from the JPO did not discriminate on
this criterion. Those independent supply chains that Mann sought produced a multiplicity of
sources and parts, involving 62 second-tier vendors for 15 critical sub-assemblies, including
eight for armor and nine for suspension components.709
The JPO did demand some semi-standardizations on common components: all MRAPs
featured Michelin tires, Allison transmissions, one of two sizes of axle, and one of three types of
engine.710 The JPO also quickly decided that almost all government-furnished equipment (GFE),
mostly electronics and weapons, would be installed in a government-run process at the Space
and Naval Warfare Systems Center (SPAWAR, pronounced spay-war) in Charleston, South
708
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Carolina. There were two exceptions. The procurement directorate at Special Operations
Command preferred that its RG33s be fully outfitted in the factory by BAE Systems in York,
Pennsylvania. RG31s built in South Africa would be outfitted by SPAWAR staff in Kuwait, as
two transoceanic trips would be unhelpful in the emergency.711 This otherwise centralized
fitting-out stood in marked contrast to the distributed design and production, but the basis for the
decision was similar: speed. GFE from single providers could flow to a single point, and not
many.
Eventually, SPAWAR Charleston was fitting out as many as 70 MRAPs per day.712 The
location was not chosen so much for proximity to Force Protection, but because SPAWAR had
slack production capacity, and because it sat on the same Joint Base Charleston as the USAF’s
437th Airlift Wing and its C-17 Globemaster IIIs. Moving MRAPs by ship to Iraq would have
been cheaper, but at this point, money was no object. Moving MRAPs by ship to Afghanistan
would have meant a 900-kilometer drive the port of Karachi in Pakistan just to Kandahar. That
also would have required running a gauntlet of Taliban insurgents, and again, money was no
object.
Thus, vehicles got transported, and mechanics could learn to repair these substantially
commercial trucks. The greater challenge was sparing—providing enough repair parts to put the
damaged and worn-out vehicles back in action.713 As the Marines’ program manager for Buffalos
once loudly told Mike Aldrich, “you at Force Protection have the best mine-protected vehicle in
the world, but there are no landmines in my motor pool.”714 Parts shortages persisted for many
months, partly because of the multiplicity of vehicle types in service, and partly because the JPO
was initially more focused on ordering vehicles. The supportability of MRAPs, though, was
actually better than that of many of the US Army’s tracked vehicles. At the time, delivery of an
Abrams tank engine was taking about 13 months, and a Bradley infantry vehicle transmission, 14
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months.715 But other industrial deficiencies shortly became known, and in particular, four
particular supplier inputs were still a source of significant problems.
Lead times for ordering axles were relatively long, so production could not increase
without a considerable lag. BAE Systems in particular avoided some of this problem by starting
to order axles (and steel and Kevlar) for a large volume of RG33s immediately after the company
received its first order for just 90.716 The company was acting almost as a skiwear manufacturer
might, relying on early orders for a fashion item to guide its seasonal planning. The dynamics of
demand from the battlefield, the Pentagon, and the Congress were different, of course. In
retrospect, this Obermeyer approach would not have worked well for PVI, Oshkosh, or any of
their suppliers—as those companies walked away with only small orders.717 While sizes were
standardized, the specific suppliers for axles did remain at the discretion of the prime contractor.
To cope with slow deliveries in 2007, Force Dynamics diversified its axle supplies for the
Cougar to encompass Arvin Meritor, American Axle, Axle Tech, Dana, and Magna.718
Ballistic glass was also a bottleneck, but again, a strong demand signal encouraged
investment. In October 2007, glass fiber supplier AGY announced that it had increased
production capacity of its S-2 glass fibers by 50 percent, and that it could “easily expand even
further in a rapid fashion”.
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This is fortunate, because protective applications of glass fibers

would survive the MRAP program By one report, troops in Iraq were observing that the same
EFPs which would easily blow through steel armor had been failing to penetrate the bulletproof
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glass on the same vehicle types. Glass fiber laminates were resisting the high-energy extrusions
by redirecting their energy laterally along the intervening layers.720
No bottleneck, though, was as threatening as that of steel plate. As Matt Riddle, vice
president for survivability systems at BAE Systems, put it to National Defense magazine, “you
want 1,000 vehicles a month, but that's 4,000 tons of steel” for the armor. Only two domestic
suppliers were certified by the Defense Department to supply the 3/8-inch armor plate used in
MRAP construction: International Steel Group and Oregon Steel Mills.721 Only the former was
actually in operation at the start of the war. Its production was 35,000 tons annually in 2004, and
had been 6,500 tons annually in 2003. The DoD would suddenly be demanding 21,000 per
month.722 Interestingly, International was owned by Arcelor Mittal, the world’s largest steel
maker; while headquartered in the Netherlands, its chairman and largest shareholder was Indian
steel magnate Lakshmi Mittal. More interestingly, Oregon Steel Mills was owned by the Evraz
Group; while its shares are traded on the London Stock Exchange, the company itself was
headquartered in Luxembourg City and Moscow, and was the largest steel producer in Russia.
Those foreign-owned firms absolutely supported the war effort. Mittal USA spokesman
David Allen told National Defense that “DX ratings are nothing new. We’ve seen them on and
off since 1980. We would respond to any DX rating as we have in the past.”723 More so, Svenska
Stål AB (SSAB), a Swedish specialty steel manufacturer well-known for armor plate, had
already supplied two MRAP producers, including Force Protection. SSAB had other priorities
too, including supplying steel for the booming business of erecting cellular telephone towers in
China. Potential supply shortages through its mills in Sweden were eventually addressed by
intergovernmental discussions. Force Dynamics diversified its sources of steel for components
other-than-armor in 2007, adding Canada’s Algoma Steel to Mittal as a second supplier on the
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Cougar program.724 That year, though, Algoma was purchased by India’s Essar Group, and
retitled Essar Steel Algoma. In a globalizing economy, there was simply no wholly American, or
even North American, solution to the industrial problem.
In 2006, production of heavy-duty tires in all of the United States was just 1,000 tires per
month. The long-term wartime production rate would need to be 20,000 tires per month.725 In
May 2007, cognizant of the shortage, Michelin issued guidance to MRAP manufacturers that
several different types of types would work.726 In the early summer, the Defense Logistics
Agency provided Michelin $4 million to purchase additional tire molds to expand production to
meet projected demand.727 But as late as June 2008, Michelin could only supply 1,000 tires for
both new and existing vehicles. Since the Defense Department wanted to be buying over 1,300
vehicles monthly by that December, and Michelin had been declared the sole source of tires in
the MRAP program, this number was 5,000 short of the monthly requirement.728
At a Pentagon press conference in July, John Young, who had moved from his position in
the Navy Department to become Director of Defense Research & Engineering, admitted that the
decision may have been premature. “A cursory look would have called into question,” he said,
“the ability of the tire industry to support production of hundreds of MRAPs per month.”729
(Young could say such things; having worked for a decade on the staff of the defense
subcommittee of the Senate Appropriations Committee, his word carried weight in government,
and particular the Congress.730) By this point, the Army was working to identify and certify a
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second source.731 Whether for MRAPs or Humvees, most of the run-flat inserts to the tires were
coming from Hutchinson Industries, with three factories in Trenton, New Jersey. But military
usage of run-flats was running at ten times the peacetime rate, and shortages persisted here
too.732
For less quotidian inputs, suppliers came from diverse origins. Ken Sanborn, a former
television cameraman for American Broadcasting Corporation (ABC), founded Aerial Films in
1987 to film commercials and special events from helicopters. He founded Gyrocam in 2003,
and by the middle of 2008, had 300 mast-mounted cameras on MRAPs in Afghanistan.733 The
remote weapon stations were supplied largely by Norway’s Kongsberg. Bolt-on armor was built
at Rock Island, but also in Israel by Plasan Sasa. A division of the still substantially-diversified
ITT provided the most common electronic jammer. Bomb-disposal robots came from robotics
specialist iRobot, also renowned for its vacuum cleaners, and intense rival Foster Miller, whose
devices pointedly did not “suck dirt”.734 The JPO brooked no favorites in seeking solutions. As a
French general would later say about a later emergent need in Afghanistan, “there is the war
against terrorism and we can not longer wait for a hypothetical missile.”735
Eventually, with enough wartime alacrity, all these industrial problems would get moreor-less resolved. Rollover casualties were mitigated—though never eliminated—by better driver
training, hydraulic-assist mechanisms for the heavily armored doors, and spit-mounted vehicle
escape trainers.736 Alternative solutions less thoroughly tried included blast chimneys (see
chapter 6) and fast-acting airbags.737 The industrial buyers in the military bureaucracy, after all,
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could be skittish about trying seemingly new technologies. After serial failures in both the Army
and the Marine Corps to procure new armored vehicles, their sense of risk aversion may have
overridden whatever wartime instincts they should have had. Business organizations, after all,
can become “more inertial after experiencing a technological failure,” even with mostly
unrelated technologies.738 The MRAP, though, was a clearly understood concept, which
engineers, marketers, warfighters and congressmen alike could understand and rally around.
WHAT TOOK SO LONG? EFV AND FCS: THE BATTLESHIP ANALOGY
If the solution was obvious ex post, why was it not taken up sooner? As Weiner and Smith
independently wrote, differences in priorities affected decision-making at Quantico and
elsewhere.739 An urgent request had to be filed twice, so the Defense Department Inspector
General (IG) launched an investigation of specifically why the 2005 UUNS was seemingly
ignored. The IG found that Marine Corps Combat Development Command (MCCDC) should
have requested that the headquarters of I Marine Expeditionary Force send its UUNS to the Joint
Rapid Acquisition Cell (JRAC). But there was only so much that the JRAC could do. First, it
lacked the funding for a truly huge procurement. Second, it was never in the path of adoption.740
The governing document for the formal process, Chairman of the Joint Chiefs of Staff
Instruction 3470.01 (see chapter 3), did not actually establish a procedure by which requirements
developers could forward their requirements directly to the JRAC.741 There was no form to fill
out. Whether MCCDC was bureaucratically paralyzed without more comprehensive instructions,
or used the lack of direction as a convenient excuse, remains unclear. Either way, the joint and
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bureaucratic process was not activated until after momentum had already built with the senior
generals of the Marine corps for the purchase of at least 1,185 MRAPs. That volume was enough
to signal that latent demand from the field could be unleashed, with the expectation that it might
be fulfilled.
Throughout 2008, the Senate and House Armed Services Committees of the US Congress
held hearings asking why the process had not proceeded more quickly.742 Brigadier General
Michael Brogan was the head of MCCDC’s sister organization at Quantico, Marine Corps
Systems Command, from September 2006 to July 2010. As such, he arrived late enough to avoid
blame, but stayed long enough to have an authoritative viewpoint. In repeated testimony before
the Congress, he offered two other explanations for the delay. The first was that that most attacks
early in the war were not from underbody blasts, but from roadside blasts, and that against those
the armored Humvee had provided reasonable protection.743
This explanation might seem reasonable, but that course of action was quite reactive, and
Marines had historically done better. In the 1920s, the Marine Corps pioneered the development
of doctrine for both counterinsurgency and amphibious assault. Indeed, much of the Marines’
early developments in aviation were primarily for the Banana Wars. But Donald Roebling's
legendary private development of the Landing Vehicle Tracked (LVT)—before and then during
the war—gave the Marines both the protection they needed to survive withering Japanese
machine-gun fire, and the mobility to clear the coral reefs that would impound their landing
boats.744 In a small way, the LVT was ‘an MRAP’ of the 1940s.745 But despite the greater
frequency of counterinsurgency in the American military experience, only the emphasis on
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amphibious warfare stuck through the end of the century.746 Marines certainly perceived that this
provided them a stronger raison d’être.
After four iterations of the LVT, by the 1960s the Corps had introduced the 31-passenger
LVT-5. The Marines brought them to the Vietnam War, where over-the-beach operations were
rare, but where the LVTs were useful for riverine movements.747 They also proved very
vulnerable to landmines, with their aluminum hulls, flat bottoms, and internal gasoline-filled fuel
tanks. Between July 1965 and June 1968, landmines and satchel charges claimed 31 of the 36
LVTs lost in action, and 16 of the 26 crewmen and passengers killed aboard them.748 By that
point, the Marines had mostly parked the LVTs in Vietnam, and reassigned their drivers and
mechanics as infantry.749 If the LVT had been ‘an MRAP’ of the 1940s, against a different threat
it had become ‘an armored Humvee' of the 1960s.
In 1972, as American involvement in Vietnam was waning, the Marines introduced the 21passenger LVT-7. They were overhauled in 1982, in time for the Marines to come ashore at
Beirut. In 1994, they were renamed Amphibious Assault Vehicles (AAVs). In 1987, their
firepower was improved with the addition of 12.7 mm machine guns and automatic grenade
launchers. In 1993, they were up-armored with Enhanced Appliqué Armor Kits (EPAKs), whose
weight necessitated adding a bow plane for buoyancy at speed. In the 2000s, BAE Systems
upgraded the fleet to the RAM/RS standard, in a project that replaced the engine and suspension
with those of a Bradley Fighting Vehicle.750 Aluminum hulls, careful maintenance, and
impressive craftsmanship at BAE’s facility in Albany, Georgia made restoring 30-year old
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watercraft feasible. But even then, the vehicles lacked the underbody armor and shockattenuating seating needed for protecting crew and passengers from landmines.751
Throughout the 2000s, the showcase program at Systems Command was that of the 17passenger Expeditionary Fighting Vehicle (EFV). As late as fiscal year 2009, 30 percent of
requested funds for research and development by the Marine Corps would be for the EFV.752
Engineered by GDLS to cruise from well over the horizon at 20 knots, the EFV would
theoretically resolve the Navy’s challenge of getting Marines to shores defended by high-speed
anti-ship cruise missiles. The problem was that the engineering required to meet that requirement
was too clever by half. The supercharged engine was larger than any put in an armored vehicle to
date, and the retractable hydropneumatic suspension had never been tried.753 The entire vehicle
broke down in testing about every four hours. Secretary Gates cancelled the program in January
2011, not merely because the vehicle didn’t work, after $3 billion in R&D expended, but because
it too would have been very vulnerable to landmines, with a flat aluminum bottom.754
But not to be outdone, at roughly the same time as the USMC was pursuing the EFV, the
US Army was pursuing a massive reequipping effort dubbed the Future Combat Systems (FCS),
which consumed most of the service’s R&D budget for ground vehicles. The plural was quite
consciously chosen to emphasize the trendy system-of-systems information architecture of the
concept. To considerable extent, the concept always sounded like LAV-III Stryker vehicles with
more electronic content, making for a hard sell.755 As early as 2003, the unpinning principle—
protection through speed and networked intelligence—was seriously questioned by the Army’s
own consultants.756 In light of what was being learned in the war, one British member of
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Parliament described the design of analogous but less ambitious Future Rapid Effects System
(FRES, see chapter 7) as “prehistoric.”757 Without even waiting for the long-delayed prototypes,
Gates acted on the Army sooner. In May 2009, he cancelled the program, specifically noting that
the idea “developed nine years ago, does not include a role for our recent $25 billion investment
in the MRAP vehicles being used to good effect in today’s conflicts.” By July 2009, the Army
had admitted that MRAPs had a place alongside tanks in the heaviest of field units.758
Finally, in 2016, well after American involvement in fighting in both Iraq and Afghanistan
had been reduced to a few thousand troops each, the Marine Corps took a different view. That
March, Systems Command began accepting the first ten test vehicles in the AAV7A1
“survivability upgrade” (SU) program. The contractor was Science Applications International
Corporation (SAIC), which had undertaken much of the work of integrating MRAPs on
SPAWAR’s behalf in Charleston, and which beat long-time supplier BAE Systems for the
deal.759 The SU included shock-mitigating seats with floor stands, a new bonded spall-liner for
the interior, and an additional 2 1/4 inches of aluminum underbelly armor for “equivalent-MRAP
level protection.” The weight of all this was offset by “flat-sided buoyant ceramic armor panels,”
a new transmission, and an engine upgrade from 525 to 675 horsepower. As the program
manager, Colonel John Garner, told a reporter, “we don’t go anywhere now where IEDs are not a
threat.” Colonel Roger Turner, the director of MCCDC (and as such a successor to Len Blasiol),
told the same that “we think the future environment will be even more deadly and lethal than
what we have now.”760 The cost of all this would be $1.6 million per vehicle—half again as
much as a brand-new MRAP, but still considered wholly worth the Marines’ money to get
Marines ashore. With that expenditure, their presumably primary mission of amphibious assault
did not need to conflict with any secondary—if more common—missions in counterinsurgency.
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But why the perseveration on procurement disasters while a war was raging? By and large,
the demise of the FCS was hailed by field-grade officers in combat units. While they were busy
at the front, however, the “bobbleheads” in the rear—retired generals turned salesmen, shown
excessive deference at headquarters, pitching preferred programs—did not promote fresh
thinking.761 The doctrinal publications and design paradigms behind the war-fighting concepts of
the EFV and the FCS constituted the received wisdom of experts over time. They may have been
quite irrelevant to the fighting in Iraq and Afghanistan, but that was wholly unimportant to their
influence. Membership in the elite ranks of generalship had been gained through some mastery
of this wisdom. Digesting information that does not conform to expectations can be difficult
under trying conditions.762 “Picking up the other end of the stick”—thinking about landmines
before ballistic threats—could be taken to invalidate the professional experience of the old
hands.763 Granted, no one should abandon operational paradigms with abandon, as they greatly
facilitate analysis and preparation for battle. But for just that reason, a crisis like that of the IED
is often needed to loosen “the rules of normal puzzle-solving in ways that allow a new paradigm
to emerge.”764
Historical parallels abound. The American failure to accept the nature of the War in Iraq
paralleled a British failure during the first half of the First World War. The British Army needed
to decide—amongst many problems—whether machine-gun fire had relegated the horse to a
transport role in safe areas, or whether it could still be considered, in limited contexts, as part of
a weapons system. Theretofore the cavalryman was an integrated weapon made up of horse,
man, and edged weapon fighting together. If horses were to be considered simply as
transportation, and if men would always dismount when entering battle, then the cavalry as a
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branch of the Army would no longer exist, at least as cavalrymen had conceived their role. Only
mounted infantry would remain.765 In the second half of the First World War, the British Army
recognized its struggles for what they were, and worked hard to find solutions within challenging
technical conditions.766 But even as cavalry were meaningless in France, cavalry proved very
useful in Palestine, particularly in the charge of the Australian Light Horse at Beersheba in 1917.
Thus even after the war, the proper role for mounted horsemen was not clear to everyone.
As the War in Iraq progressed, the US Army began to accept a shift from a view that
centered on the survival of a combat vehicle to one that centered on the survival of the vehicle's
occupants. For the US Marine Corps, the shift required an acceptance of a recurring role—as in
the Vietnam War—as not just landing forces, but a long-term land force. Moreover, sustaining
technological progress often outpaces the need for better war-fighting performance.767 In both
the FCS and EFV programs, the Army and the Marine Corps were overshooting the art and
science of the possible in amphibious warfare and networked operations while slighting the
secondary but vital task of convoy protection from under-hull blast—just like the Royal Navy in
the First World War. Back then, “it took an independent organization [the ASW Division], free
from the parent’s cultural constraints, to properly understand the disruption and counter-innovate
to develop a solution.”768 They would need Secretary Gates to terminate their worst-performing
programs for them, and to find the money for the essential needs they desperately wanted to
overlook.
This does not mean that all received wisdom will stick. Recall that during the battleship
holiday of the 1920s, the US Navy’s first material priority was modernizing its oldest
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battleships.769 This updating was usefully about installing thicker armor below the waterline and
on the decks to deal with mines, torpedoes, and aerial bombs—the emerging, inexpensive,
asymmetric threats.770 But in January 1937, “on the first possible day allowed by the expiration
of the Washington Naval Treaty,” the Royal Navy laid down the first of five entirely new, 14inch gun battleships.771 The apotheosis of this overshoot would come that same year with the
laying down of three Japanese 18-inch gun battleships. Obviously, their “usefulness was quickly
diminished by the introduction of the disruptive aircraft carrier.”772 Consider how the war in the
Pacific might have been different had the British laid down five new aircraft carriers!
Similarly, note how the US Air Force's acceptance of the armed drone took much longer
than the US Navy's embrace of the cruise missile. Here again, resistance to change had much to
do with professional identity. The surface admirals wanted something to shoot, and eventually
the submarine admirals thought it wise to take on a new mission. The carrier aviators could not
complain too much about missiles taking the most challenging missions, particularly after losing
aircraft over Lebanon in the mid-1980s. But to get the process started in the 1970s, intervention
was required from Deputy Secretary of Defense William P. Clements, at nearly as high a level as
with the MRAP.773 In contrast, the USAF of the 1990s was dominated in its upper echelons by
fighter pilots who really did not wish to fly their missions from a cubicle in Nevada. Wholesale
adoption took civilian direction from Robert Gates.774 His appointment of transport pilot General
Norton Schwartz as chief of staff was not explicitly to reinforce the point, but helped.
Ultimately, with the bureaucratic desires of the Army and the Marine Corps fixed on the
FCS and EFV, the JRAC could only do so much, because the JRAC would not receive word that
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alternatives existed. Once activated, though, the MRAP program office could achieve great
things. Its herculean efforts were eventually recognized in October 2009 when Paul Mann
received the first-ever Meyer Memorial Award, now awarded annually to an exceptional member
of the Defense Department’s acquisition community.775 The prize was named for Rear Admiral
Wayne Meyer, the “Father of Aegis,” who had spent thirteen years as the program manager of
the US Navy’s signature weapon system. Mann himself had worked for two decades on Aegis,
and was proud to have been “Meyer-trained”.776 The admiral himself had died only the month
prior, just before the Aegis destroyer USS Wayne E. Meyer was commissioned into the fleet.
WHAT TOOK SO LONG? INDUSTRIAL IMPRESSIONS AND INDUSTRIAL WINNERS
Brigadier General Brogan’s second explanation was that the primary supplier of MRAPs,
Force Protection, was having production problems throughout 2006. The entire American
automotive industry had been fighting a perception problem of decades, even if that perception
overstated reality. Brogan's claim about Force Protection was unassailably true, and while the
trend eventually broke, it broke too late to matter.
Fairly, not every vehicle from every manufacturer tested to the same lifesaving value. PVI
and Oshkosh had been remarkably unsuccessful after their first, tentative orders. The few score
units provided would wind up donated to foreign military forces. (Hundreds more would more
controversially wind up with domestic police forces.) In August 2007, for good measure, Force
Protection sued PVI, after concluding that Garth Barrett and a few colleagues had absconded
with proprietary information when they left, exactly two years prior.777 By December, PVI had
dropped out of the competition, on its way to filing for bankruptcy the next year. As Barrett
would later say, “when you get a lawsuit, you can't get cash.”778
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Early on, issues of this sort of industrial immaturity conspired to make the MRAP
program particularly difficult to manage. From 2003 through 2006, Force Protection’s acute
problems in manufacturing quality and logistics management had repeatedly disappointed troops
in the field.779 By late 2007, the company had made great progress in overcoming its “troubled
youth.”780 Force Protection had a mature supply chain, an unorthodox but proven production
system, and a finally-settled management system. Despite earlier missteps, the company was the
only one of the five MRAP contractors that was ahead of its production schedule, at more than
200 vehicles per month.781
But starting with LRIP 10 in December 2007, the trend indeed broke. Force Protection
captured only 14 percent of the order, leading one financial analyst to comment that the
company’s “glory days as an industry superpower seem to be coming to an end.”782 Henceforth,
the preponderance of the orders were for Navistar’s MaxxPros, and secondly, BAE Systems’
Caimans, because the Army preferred commonality across its fleet. This did not fit with Mann’s
procurement strategy, but the service retained considerable influence with the Office of the
Secretary of Defense.783 Even then it was clear that Navistar had “won the sweepstakes” of the
opening round, and seemingly positioned itself as the Army’s preferred supplier.784 Not all the
demise, however, can be attributed to customer preferences, because customer confidence never
fully recovered.
In June 2007, Frank Kavanaugh had left his position as chairman of Force Protection. He
had other investments to supervise, the business was set to boom, and he considered the
company to be in reasonably good hands. His confidence, in retrospect, was a touch
misplaced.785 Recruiting Gordon McGilton as CEO in November 2005 had been an effort to
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reform the company operationally, and considerable progress was made. But even as
manufacturing was massively expanding, financial turbulence was killing the future. In
November 2006, Force Protection’s board of directors had fired auditors Jaspers + Hall, a firm
with a single office of five people in Colorado, founded only in 2003.786 The firm had been an
odd choice to audit a NASDAQ-listed company, but the change was still a sign of more bad
things to come.787
In 2006 as well, Force Protection, always in search of allies with slack capacity, briefly
teamed with Armor Holdings to produce Cougars in Sealy, Texas. When BAE Systems
purchased Armor in the summer of 2007, Ray Pollard, McGilton’s chief operating officer since
August 2006, took umbrage and ordered the immediate cancellation of the production
subcontract. Not keen to keep the excess tooling and work-in-progress inventory of the spurning
partner, BAE Systems then shipped back to South Carolina all of the material issued. The
accounting for the receipt of that shipment “was a disaster—[Force Protection] completely lost
control of it.” This created a roughly $100 million discrepancy in the company’s accounts
payable, a large whole in the balance sheet, and a badly misstated third quarter.788
In January 2008, Australian accountant and insurance executive Michael Moody took over
as chairman and CEO, and soon discovered the extent of the problem. In early March, vowing to
change the corporate culture to “take seriously our responsibilities as a public company,” he fired
Ray Pollard and Mike Durski, chief financial officer since only the preceding February.789
Recruiting Moody was an effort to reform it financially, but initially, the problems were at least
as profound. Asked on a 2008 investors’ call about the delayed financial statements, Moody said
that “when we have an accurate [annual report], then we'll file it.”790
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In March 2008, auditors Elliott Davis resigned, citing weak internal controls, the
considerable turnover in management, and thus a “significant risk of material misstatements.”791
In train, the NASDAQ stock exchange threatened to delist Force Protection (at the time, trading
under the symbol FRPT).792 Financial advisors from Huron Consulting Group and auditors from
Grant Thornton, both substantive and respected firms, soon arrived in force. The company,
however was not fully compliant with the NASDAQ’s demands until a full restatement of its
accounts at the end of September.793 Beyond the missing inventory and equipment from Sealy,
sundry other accounting issues lingered from years past.794 In October, in an indication of just
how lax the earlier work had been, the Public Company Accounting Oversight Board revoked
the registration of earlier auditors Jaspers + Hall, “and banned both of its partners from
associating with registered accounting firms” for at least five years.795
Finding the right people for the grown-up start-up was a continual problem at Force
Protection. Some of the marketers were very accomplished and business-savvy veterans of the
US Army, the British Army, and the US Marine Corps. Many of the engineers came from
automotive companies, particularly after the commercial sector began struggling in 2007.
Vernon Joynt’s expertise in blast mechanics was deep and extensive. But in all its history, none
of Force Protection's CEOs or chairmen had previously worked in the automotive business, none
had previously worked with another defense contractor, and only Barrett had significant military
experience. In the US Defense Department, none of the former CEOs who became senior
leaders—McNamara, Packard, and Rumsfeld—could quite integrate the processes of
requirements-setting, budgeting, and acquisition (see chapter 5). At Force Protection, none of the
entrepreneurial CEOs and chairmen could quite master the business of running a defense
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contractor. The company’s managerial problems were legion, and its specific managers were not
always helpful.
JUST HOW HELPFUL WAS THE MRAP?
But did any of this matter in actually defeating the insurgency, at least for a time, in
2008? In May of that year, losses from bomb attacks were 88 percent lower than in May 2007.
Major General Rick Lynch, commander of the 3rd Infantry Division in Baghdad from February
2007 through May 2008, attributed the decline to three factors: MRAPs, the Sons of Iraq Sunni
militias that had rejoined the government’s side, and widespread use of surveillance cameras.796
From afar, retired Army General Barry McCaffrey described the MRAP as “the wrong vehicle,
too late, to fit a threat we were actually managing.”797 The issue is conflating correlation with
causation: fatalities amongst US troops from explosives were falling drastically as the MRAPs
were flowing into Iraq, but it is entirely unclear that they were falling because MRAPs were
flowing into Iraq.798
Two academics, Christopher Rohlfs of Syracuse University and Ryan Sullivan of the US
Naval Postgraduate School, would take a run at the economics of the MRAP in 2013, evaluating
the vehicle on the basis of value of statistical life (VSL), in the journal Defence and Peace
Economics.799 While the two wrote in coded language, they were clearly comparing Humvees to
armored Humvees to (collectively) all types of MRAPs.800 Their early (2012) and non-technical
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summary in Foreign Affairs attracted more attention.801 VSL, a term coined and a concept
developed by Thomas Schelling, is a single figure for the revealed value that the average person
in a particular demographic or national group ascribes to life-saving through the actual economic
decisions he or she makes. The idea is rarely used now in military analyses, but its origins date
back to work at RAND in 1949 on how to value the lives of pilots hazarded on bombing
missions.802 While calculations of VSL for people in the United States vary widely, their figure
of roughly $10 million was at the high end of estimates.803 And despite the “prima facie
callousness,” VSL is widely accepted amongst economists as a decision-making criterion. As
one economist working for the US Congress would presciently write in 2004, even though “most
people may say they will spare no expense to avoid a possibly fatal risk… we do not all drive
armored trucks to work.”804
After a great deal of statistical reasoning, Rohlfs and Sullivan concluded that MRAPs
were not cost-effective; in essence, they argued that getting more troops blown up, and paying
for the medical care and life-insurance benefits afterwards, would have been a better bargain for
the US government. They at least found “very suggestive evidence that [MRAPs] would have
been cost-effective had they been introduced during a more combat-intensive period of
operations”—which they were, just in small numbers. And for that matter, after the worst of the
violence subsided, the Army and the Marines even came to rely again, if selectively, on armored
Humvees.805
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The conclusion was both positively and normatively controversial. The statistical analysis
only covered Army units, and precluded any analysis of vehicles delivered before the MRAP
JPO began purchasing—in the tortured realities of the Pentagon’s acquisition programs, these
were not indisputable MRAPs. The methodology was a bit tortured too, utilizing a matching
design to compare units with different types of vehicles that were undergoing comparable “levels
of violence.” Franz Gayl was certainly incensed, writing a long rebuttal in the next issue of the
journal, to which Sullivan and Rohlfs by custom replied.806 Susan Alderson had already reached
a diametrically opposed conclusion, working from classified data assembled by the Marine
Corps and CENTCOM. Christopher Lamb and Sally Scudder wrote a separate, impassioned
reply in the magazine.807 For even if their methods were not suspect, what Rohlfs and Sullivan
missed is that many people seem to value avoiding different ways of dying differently.808 The
lifetime earnings of the VSL approach are not the only way to think about the value of life, and
frankly, they are not hard to market against.809 The very term value of a statistical life is a
“marketing disaster”.810
Defense Secretary Gates himself highlighted how “another value not to be
underestimated is the impact on the morale of the troops: not only in knowing they can survive
these attacks, but that the folks back home are willing to do whatever it takes to protect them.”811
The chilling effect of landmines on the troops was understood well before Gates took the helm.
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In 2005, while visiting a Mississippi National Guard unit, Congressman Gene Taylor took an
“unnerving” ride in a Humvee—at every suspicious object, the private in the shotgun seat would
call out “IED!”812 The availability of MRAPs, on the other hand, may have emboldened troops to
forge forward, bringing the fight to insurgents in more dangerous circumstances.813 In the First
World War, the French high command pinned its hopes for victory on two factors—tanks and
Americans.814 Not quite a century later, the equivalent issue in Iraq might have been MRAPs and
the Surge. We might ask how many Iraqi insurgents resigned themselves to defeat when they
saw images of plane and ship-loads of MRAPs arriving in Baghdad and Kuwait.
Gates’ instincts were Clausewitzian, in that he understood the ascendancy of politics in
war. Fielding MRAPs would help maintain domestic support for the war, and thus continuation
of the war itself on American terms.815 But to a great extent, where one stood on the war
depended on where one sat”—on the Republican or Democratic side of the aisle.816 Bush could
only lose so much support; indeed, his Surge after the failure of the November 2006 election
indicated his opinion about public opinion. For Gates, fielding MRAPs was fundamentally a
moral imperative, which pitted him against the “damnable peacetime mindset inside the
Pentagon.”817 His outrage was easily observed, and to the critics, he would “offer only this
response: talk to the countless troops who survived IEDs blasts because they were riding in an
MRAP.”818 Defense Minister Des Browne later described the vehicles from Force Protection as
“a godsend.”819 Force Protection CEO Gordon McGilton strongly cautioned against arguing for
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his vehicle as a way of avoiding insurance payouts and medical costs.820 His marketing chief
Mike Aldrich described his effort to sell them as a “crusade.”821 Ultimately, for the business
question of how to market a program, and the political question of how to be marketed to, the
positive question of the MRAP’s economic value was not an overriding concern.
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Chapter Seven: Solutions and Institutions: 2009–2015
I can track the history of my deployment to Iraq in two phases: pre-MRAP and postMRAP... Before May 2008, when MRAPs replaced most of our Humvees, by far the
deadliest place in Diyala Province was on the roads. Antitank mines and other explosives
regularly claimed American lives. After the MRAP, we did not lose a single soldier to
IEDs. It’s hard to overstate the real-world impact of this change. For the insurgents, IED
placements became a very high-risk, low-reward activity. We gained greater freedom of
movement, took from the insurgents their most effective weapon, and gained a decisive
victory in our battle space.822

“Two lost years” transpired between the unfulfilled request for the first thousand
MRAPs in May 2005, and Secretary Gates’ decision to procure several more
thousands.823 But like the Zimbabweans in Somalia, some other armies came to Iraq and
Afghanistan at least reasonable well-equipped with blast-resistant vehicles, and even with
respectable cross-country mobility. Others addressed the problem more like the
Americans. The stories of how other powers dealt in different ways with the land mine
problem show how they dealt in different ways with the industrial, military, and political
problems of buying the same type of equipment for the same emergency in the same
wars. Ultimately, most came to value smaller and more tactically mobile blast-resistant
vehicles, at least once the rush of combat was past.
Here I concentrate on Australia, Britain, and Canada. Those countries were three of
the more active participants in the war, and their contrasting paths towards MRAPs and
later vehicles strongly suggest that the American saga was not predetermined, in either its
822
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positive or negative aspects. The United States, too, ultimately came to institutionalize
off-road mine-resistance as a pervasive requirement in its ground forces, first with the
MRAP All-Terrain Vehicle (M-ATV) program. Organizational resistance largely ended,
and the long-simmering Joint Light Tactical Vehicle (JLTV) program became one of the
leading procurement priorities for both land services. In the process, the balance of
industrial winners and losers relatively shifted, as companies with stronger engineering
and manufacturing capabilities came to dominate the business.
THE AUSTRALIANS—THE ‘NONGS IN THONGS’ THREAT
In some ways, the Australian response to IEDs took much longer than the
American. The Australian Defence Force (ADF) deployed its Combined Explosives
Exploitation Cell 15 months after the United States had similar forensics teams in
country. The Australians formed a dedicated counter-IED task force 28 months after the
US Counter-IED Task Force, and they stood up their Explosive Hazard Awareness and
Protection Trainer courses 24 to 30 months after the US, and actually after the Australian
withdrawal from Afghanistan.824 The threat was meaningful: over 13 years in
Afghanistan, 14 of 41 Australian fatalities were from explosives.825 All the same, waiting
cost the Australians less: the ADF suffered its first IED casualty only in October 2007,
and never suffered any in Iraq.826
The salient exception to this apparent inaction was that Australian troops had
brought along its own Australian-built MRAPs upon their arrival in Iraq at Al-Muthana
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in 2005. This was at least as fortuitous as foreseeing. In 1989, the Australian Army went
to

Namibia

on

peacekeeping

duty

for

the

UN,

and

brought—at

UN

Headquarters’ behest—several v-hulled South African armored trucks. That experience,
and the Keating Government’s ‘Defence of Australia’ policy in the 1990s, led the Army
to consider how to prepare for what it came to derisively call the ‘Nongs in Thongs’
threat. The term referred to the possibility of a handful of bomb-planting terrorist
knuckleheads (nongs in Australian parlance) landing on the northern coast in sandals
(thongs). In 1996, the Liberals under John Howard returned to power in Canberra, but its
change to a more expeditionary intent for the Australian Defence Force was not taken to
invalidate the need for mine protection overseas. In short, the ADF never needed to
choose between preparing for big-war or small-war threats. Long-standing government
policy had emphasized the smaller wars for it.
Like the US Army, by September 2001, the Australian Army had already begun
planning to acquire Force Protection’s Buffalo, or something vaguely like it, in a project
called Bushranger. The war just accelerated Australian plans by a year or so.827 The
particular vehicle selected was the rather different Bushmaster (see figure 20), originally
designed by Timoney Engineering of Ireland, and then licensed in 1998 by state-owned
but soon-to-be-privatized Australian Defence Industries (ADI). The unsuccessful bidders
were BAE Systems Australia, whose Foxhound was a development of Short Brothers’
S600 Internal Security Vehicle, and a joint venture of South Africa’s Reumech and the
now-defunct Australian National Industries, whose Taipan was a variant of the venerable
Mamba. The performance characteristics of the Bushmaster were tailored to provide
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opportunities for Australian manufacturing and long-term maintenance.828 The project
was novel: the Bushmaster was the first armored vehicle substantially designed and built
in Australia since the Sentinel tank of the Second World War.829
Further development of the design by ADI was “measured,” resulting in a “fully
engineered” vehicle, and a “smart but small” production line in Bendigo, Victoria. All
this was in contrast to the more rushed American wartime designs.830 All of this may also
have been ambitious. In 1999, two prototypes were sent to East Timor to transport VIPs,
but testing continued through 2004.831 Production-representative units did not begin to
equip the motorized infantry battalions of the Royal Australian Regiment (RAR) until
2005, and the three squadrons of the Airfield Defense Guards of the Royal Australian Air
Force (RAAF) only got theirs the next year.832 The Bushmaster also proved MRAPexpensive: the original projection of A$170 million for the first lot of 370 vehicles
eventually came to 299 vehicles for A$329 million—more than doubling the unit price.833
But note how, in contrast to the US experience, the Australian vehicles were
meant ab initio not just for bomb squads, but the infantry. Selling an MRAP into an army
with an Australian mindset was less challenging. In 2003, Chief of Staff Lieutenant
General Peter Leahy began reorganizing the Australian Army from a largely light
infantry force to a light armored and mechanized force. He cited the performance of the
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US and British ground forces in Iraq in 2003 as demonstrating the importance of the
“protected mobility platform.” This meant new battle tanks to match regional
benchmarks, and the Army did begin receiving its 59 new-but-built M1A1 Abrams IM
tanks from GDLS in February 2006.834 But “in the Australian context, the tank [had]
predominantly been an infantry support weapon,” as the Army had “never envisaged
broad sweeping tank battles.” As the Australian military experience remains heavily
influenced by its experiences in heavily forested New Guinea and Vietnam, the Army’s
single tank regiment, the 1st Armoured, for decades had practiced close cooperation with
dismounted troops in close terrain.835 In 2014, under the Plan Beersheba reorganization,
the tanks were parceled a squadron each amongst three new armored cavalry regiments,
one per infantry brigade. From 2017, a squadron of 17 M1s would operate alongside
eight-wheeled ASLAV armored cars and M113 tracked troops carriers.836 The Australian
Army had long been, and would remain, and infantry-centric force.
The next big sale was to the Dutch in July 2006, after they saw Bushmasters
alongside their troops in Uruzgan, where their Provincial Reconstruction Team (PRT)
was located too, and was experiencing a strong threat from Taliban mines. ADI (by then
privatized and sold to Thales of France) diverted 25 vehicles from the production line that
had been earmarked for the Australian Army. There were at least four reasons for this
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generosity. Morally, sharing the output of the production line was just being a good ally.
Commercially, the Netherlands would be the first export customers. Logistically, the
Australian and Royal Netherlands Armies were fighting in the same province, so the
commonality would be welcome.837 But politically, and perhaps most importantly,
armoring up the Dutch would help make them successful, so that they would not feel
compelled to leave Uruzgan prematurely, and in turn leave the Australians with an
unwanted role in charge of the province.
There was some precedent for concern. A Dutch government had fallen “in 2010
over whether to continue participating in the NATO effort in Afghanistan” at all, and “a
previous Dutch government had fallen in 2002 after the release of a report documenting
Dutch failures in Srebrenica, Bosnia, in 1995.”838 There is a reason that historically
“volunteer democratic armies suffer especially few casualties”—their governments either
seek to avoid hazarding their voter-soldiers, or they robustly equip them for battle.839 The
Dutch government acted quickly because it had to. Indeed, a “critical factor in selecting
the Bushmaster” was that the 25 vehicles could be supplied faster than the other
candidates—Krauss-Maffei Wegmann's Dingo 2, BAE Systems' RG31 Nyala, or Iveco’s
LMV (see below). Some vehicles were actually available immediately from Australian
Army stocks.840
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There remained the danger that casualty aversion would lead to casualty
displacement, in which those for whom the burden is “fundamental to their mission and
professional ethos shift that obligation to others who have inherited a more vulnerable
situation”.841 Fearing the effect of casualties on their domestic politics, the Dutch had
been limiting their movements to well-controlled areas. Striving for a “Dutch approach”
in Afghanistan, their forces had been taking a very light touch in the province, even
avoiding armored vehicles until the Bushmaster purchase.842 While this approach may
have been tactically and politically sound, it was strategically questionable, leaving a
tougher fight with insurgents for later, elsewhere.843 The Australians just needed to get
the Dutch some better armor.
Further export customers, however, did not immediately materialize. In 2006, the
British Army requested Bushmasters for trials, but eventually chose Mastiffs from Force
Protection (see below). Later in 2006, Thales ADI teamed up with Oshkosh Truck for the
MRAP competition in the US. The company in Victoria knew the company in Wisconsin
from its development of the Line Engineer Tractor (LET) for the Royal Australian
Engineers—“an

amazing

thing” in

speed,

endurance

(100

kilometers),

and

maneuverability. Oshkosh was to be the putative American partner for that product—
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Bendigo could never produce enough.844 The Bushmaster certainly seemed a choice of
low technical risk as it had been proven in combat, like the RG31 and Cougar. But in
perhaps “one of the most puzzling features of the MRAP competition,” the Joint Program
Office (JPO) rejected the Australian vehicle.845 The reason, however, was simple: during
the testing at Aberdeen in May 2007, the particular articles sent through Oshkosh
demonstrated poor reliability, and outrightly failed survivability testing.846 Differing
requirements were the issue. The Bushmaster had been designed for operations in the
north of Australia, and operating over those long distances in rural conditions demanded
a vehicle some 5,000 pounds lighter than a Cougar.
By the summer of 2007, the ADF had ordered fully 443 Bushmasters, and that
August, another 250.847 In May 2008, the British Army did purchase 24 Bushmasters, a
small set by then-and-future standards, for service in Iraq with the Special Air Service,
which preferred a lighter vehicle than the Cougar for off-road activities.848 Usage under
combat conditions required replacements too. Of the 101 further Bushmasters that the
ADF ordered for ADI in May 2011, 31 were intended to replace others damaged beyond
repair.849 By April 2014, the Army and the RAAF had taken deliver of 1,052.850 In 2013
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and 2014, Japan, Jamaica, and Indonesia ordered small quantities for hostage-rescue and
other special operations missions.851 By 2015, the Dutch had brought their orders up to
106.852
The Australians had no remarkable turning point or single heroic figure in their
MRAP adoption experience—there was no Franz Gayl, Susan Alderson, Tony Jackson,
Peter Chiarelli, or Robert Gates. There was, though, Sir Angus Houston. The air chief
marshall was chief of air force from 20 June 2001 to 3 July 2005—for four years, and
through the beginning of Australia’s fighting in Afghanistan and Iraq. Houston was then
chief of the defence staff (CDS) from 4 July 2005 to 3 July 2011—a day under six years,
and through most of the remainder of direct combat. In all, he spent ten years at the top
level of the ADF, and as a former helicopter and fixed-wing transport pilot, he brought to
those jobs an appreciation of the needs of ground forces. When Prime Minister Kevin
Rudd reappointed Houston in March 2008 for a second three-year term as CDS, he did so
specifically to ensure “continuity of leadership for Australia’s military during a high
operational tempo.”853 The consistency may have been valuable for a consistent
equipping program and organizational strategy.
Australia would later go its own way with a lighter vehicle too—dropping out of
the JLTV program (see below) in favor of Thales’ Hawkei. Rather like the JLTV, the
vehicle (named for a particularly lethal species of venomous snake) had been in
development since 2009.854 In late 2015, Prime Minister Malcolm Turnbull and Minister
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for Defence Marise Payne together announced plans to buy 1,100 Hawkeis for A$1.3
billion.855 And the nongs in thongs threat would actually materialize, if just once. In
December 2014, a man tried to blast his way into an automated teller outside Darwin with
a home-made explosive, but fled without his beach shoes after the blast knocked him
over.856
BRITISH—SNATCH VERSUS THE DOGS OF WAR
For all the British history of long-standing counterinsurgent success, the Defence
Ministry had not similarly prepared a material solution to the land mine problem. In
1992, the British Army adopted the ‘Snatch’ Land Rover, an up-armored version of the
company's iconic Defender model, to replace much older lightly armored trucks on patrol
duties. The name was taken from the transport of “snatch squads” aimed at removing the
most virulent ringleaders of violent mobs. In this way, the Troubles of Northern Ireland
may have provided a better cognitive model for beginning one’s thinking about fighting
in Iraq than preparing for any state-on-state contingency during the Cold War.857
Snatch Land Rovers began arriving in Iraq in the autumn of 2003. Initially, as
General Sir Richard Dannatt, former British Army chief of staff, told the Chilcot Inquiry
on the Iraq War in July 2010, the Snatch was considered a reasonable approach, as the
rough equivalent of the armored Humvee. The general thinking in the Army held that if
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those vehicles “are good enough for the Americans, they are good enough for us.”858
Another former chief of staff, General Sir Mike Jackson, told the inquiry the same day
that vehicles had been designed for resistance to “low velocity rounds and shrapnel” from
mortars and roadside bombs.859 While mines were a weapon of the Ulster separatists, they
were not the favored one. For a time, against merely roadside bombs, the Snatch, like the
armored Humvee, worked reasonably well. But ultimately, the American vehicle proved
“as equally unsatisfactory as a light patrol vehicle as Snatch was,” for even the armored
Land Rover was “significantly exposed from 2005 onwards in Iraq, if it hadn't been
exposed before that.”860
General Dannatt actually had some prior experience with procuring that type of
vehicle. In 1999, when commander of 3rd (UK) Division, he was preparing to occupy
Kosovo as part of Allied Rapid Reaction Command. Knowing the terrain from a prior
deployment to Bosnia, he decided that he needed a Land Rover Defender to get about.
“Smart Procurement” or not, “the ‘system’ could not produce one overnight,” so he
decided to procurement one “smartly”. Dannatt drove to the local dealership, bought a
demonstrator model with a government check for £24,000, and had it loaded aboard a
plane for Skopje, Macedonia. Upon his return to Britain months later, Dannatt was
greeted with “a very stiff letter” from General Sir Michael Walker, Commander-in-Chief
of Land Command, asking the whereabouts of the £90 refund from the Treasury that he
had failed to claim for the Ministry of Defence on the unused portion of his road tax.861
858

Testimony by General Sir Richard Dannatt before the Chilcot Inquiry, 28 July 2010, p. 19. The general
was later made Baron Dannatt and Constable of the Tower of London.
859
Testimony by General Sir Mike Jackson before the Chilcot Inquiry, 28 July 2010, p. 75.
860
Dannatt, p. 52.
861
Richard Dannatt, Leading from the Front (London: Bantam Press, 2010), p 189.

199

In 2005, after Snatch, “the next thing up was clearly Warrior”—the rather heavy,
tracked infantry fighting vehicles of the armored infantry battalions.862 Lord Drayson, the
automotive enthusiast who was then minister for Defence Equipment and Support, was
keen on alternatives. After General Dannatt took him to a demonstration on the Salisbury
Plain in 2005, he came away admitting to the Army chief of staff that he “didn't realize
the Army had a problem.”863 For a time, “active political engagement” by a man with
both ministerial authority and commercial experience helped “cut through some of the
Gordian knots” which plagued the process of British military procurement.864 In the
spring of 2006, Drayson had settled on a modest approach to reequipping the Army’s
infantry with the Future Rapid Effects System (FRES), utilizing an off-the-shelf 8x8
vehicle, whose high stance would naturally provide better blast-resistance. The basic idea
may not actually have been “prehistoric” (see chapter 6).
While waiting for FRES—which would indeed never come—of the best immediate
options in Iraq seemed up-armoring some FV430s, the all-steel British analogs to the
venerable American M113s, as FV432 Mark 3 Bulldogs.865 The upgrade included airconditioners for the desert climates, a remote machine-gun mount, steel underbelly plates,
reactive armor for warding off rocket grenades, and electronic jammers for dealing with
remotely-actuated bombs. The first batch of 54 were rebuilt between January and October
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2006 at BAE Systems at the Army Base Repair Organization (ABRO) in Dorset. A
modern, more powerful engine increased speed and helped haul about the added armor,
which brought the Bulldog’s level of protection up to that of the Warrior. Eventually, the
Army would receive over 500. The Bulldog, however, was still architecturally a flatbottomed, tracked vehicle. As such, it could only offer so much land-mine resistance for
its weight. (Unlike the future AAV7 SU program of the USMC, buoyant creamic tiles
could not save it.) The up-armored Bulldog would also tear up roads and appear a touch
too militarized for local sensibilities.866
Accordingly, in July 2006, British Defence Minister Des Browne announced that
the British Army, which to that point in Iraq had lost eighteen men in lightly armored or
unarmored vehicles to explosives, would buy 100 Cougars from Force Protection over
the ensuing six months.867 This was notably faster than the Americans had moved to this
point, and the deal was the first large sale ever of armored vehicles to the British Army
by a manufacturer outside Britain. But by the following January, roughly as the British
Defence Ministry was receiving its first significant order of Cougars, the Iraqi Army had
orders with Force Protection for 1,050.868 The acquisition was admittedly funded by the
United States government, but the funds were indeed spent to address the most immediate
threat. Subsequent British procurement lagged as well. As the Times noted in 2009,
“faced with a rising death toll from roadside bombs, the United States has sent almost
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12,000 new combat vehicles to its frontline troops in just under two years. Britain has
managed to deliver only 235, which is fewer than promised.”869 The British bought their
MRAPs for the infantry rather sooner than the Americans, but they bought many fewer
per head.
Lord Drayson left his procurement post in November 2007 to race a bio-fueled car
at Le Mans, and Dannatt regretted his departure.870 The general later attributed
subsequent delay and parsimony primarily to a lack of “leadership and energy” in the
procurement bureaucracy, but also to its desire to husband resources for that “core MoD
equipment programme.”871 At Whitehall, planning for a war took precedence over
dealing with the war. At the Chilcot Inquiry, British military historian and panel member
Sir Lawrence Freedman was unimpressed, asking Dannatt why the Army could not get
“something that you as a pretty senior officer in the army would like to see.”872 Following
Dannatt’s tribute to Drayson, Freedman wondered “why does it take a minister to do that
rather than the Defence Board itself coming up with the answers to what by then was
recognized every day in Iraq to be a serious problem?”873
Procedural buffers were part of the problem. General Jackson described the
transmission of requirements through to procurement as “a very arm’s length
relationship, and therefore a very frustrating one.” The armed services were twice
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removed from buying new equipment—through first the Equipment Capability Staff at
the Ministry of Defence at Whitefall and thence through the Defence Procurement
Agency (DPA) in Bristol.874 The process had been crafted by consultants from McKinsey
& Company in the early 2000s (a point highlighted by several witnesses before the
Chilcot Inquiry), and had been specifically engineered to remove the “conspiracy of
optimism” from procurement.875 It also added a layer of bureaucracy to the process, and
one that was particularly unhelpful in wartime.
Two days before querying the former Army chiefs, Freedman had been rather kind
to Sir Peter Spencer, the former head of the DPA, who complained that “if the army
could locate the shop where this was being sold and state its requirement to match what
was being sold and give me the money, I would have bought the next day.”876
Undertaking some simple market research that would have pointed him to, say, BAE
Systems as a source of RG31 or RG32s, and that is entirely the job of any defense
procurement agency. In the British system, allocating funds amongst the services is more
the job of civil servants at the Defence Ministry than of senior officers on the Army
Board.
By December 2007, however, the British government was ordering upgraded 6x6
Mastiff 2s, from Force Protection and its British partner NP Aerospace, with “improved
axles and suspension to cope with the harsh terrain; better thermal imaging for the
drivers; explosive-attenuating seats, providing better protection to the soldier on impact;
874

In April 2007, the DPA was merged with the Defence Logistics Organization (DLO) in Bath to form the
Defence Equipment & Support Agency (DESA). Bristol was chosen for the combined headquarters.
875
Jackson, pp. 77–78. See also remarks by the Right Honorable Philip Hammond, Secretary of State for
Defence, Hansard, 14 May 2012, column 261.
876
Testimony by Sir Peter Spencer before the Chilcot Inquiry, 26 July 2010, p. 42.

203

improved armor; and greater crew capacity.”877 These began arriving in the United
Kingdom in September 2008, and were on their way to Afghanistan, fully fitted out with
British electronics and weapons, three months later.878 This was important if only because
the war was, in some respects, going well. Increasing British success in Helmand
throughout 2007 and 2008 led the Taliban to shift toward mining, both to fix British
troops in place, and to defend their own positions.879
Off-road driving took a toll. The 87 Mastiffs in Afghanistan needed 176 axles in the
14 months between December 2006 and January 2008. Supplies were slow in arriving,
because the Ministry of Defence “significantly underestimated the degree to which spares
were required as a result of the vehicle's reliability and enemy action,” and because Force
Protection’s supply of spare parts in the United States was poorly planned.880 Again, the
quest for perfection got the better of the Defence Ministry. Installation of secret armor on
the 4x4 Ridgebacks precluded shipping on leased Ukrainian Antonov-124s, restricting
their transport to the RAF’s six C-17 Globemaster IIIs, which had other wartime tasking.
At one point in mid-July 2009, nine Ridgebacks had been sitting in Dubai for three weeks
awaiting British air transport to Helmand Province.881
This did not immediately render the Snatch unusable. The “narrow streets and small
roadways” were a good reason to keep small numbers of Land Rovers in Iraq even after
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the much heavier Wolfhounds, Ridgebacks, Mastiffs, Bulldogs, and “every other dog's
name you could think of being tagged to a vehicle” arrived in quantity.882 As Des Browne
later told the Inquiry, the pressure “to examine and continually re-examine the use of
Snatch Land Rovers came from a kind of political environment to the military, rather
than the other way around.”883 By political, he meant from his office.884 For military
organizations, as distinct from the states they serve, existential threats can be found in
domestic politics as well as on the battlefield. If the Army was not going to be what the
Army thought that a real army should be, then its leaders could perceive doom.885
When the alternative to a four-ton Land Rover was a twenty-ton MRAP,
commanders would at least occasionally choose the former. All the same, between 2003
and 2008, at least 37 British troops died in Snatches.886 What their commanders really
needed was a lighter-but-stronger option. In March 2010, Prime Minister Gordon Brown
announced on a visit to Iraq that British troops would finally be getting a smallish
replacement for the Snatch from that autumn.887 That September, Force Protection’s
lighter-weight Ocelot MRAP was introduced as the British Army’s Foxhound. The
Foxhound was definitely smaller than the other British dogs of war, but rather larger than
what would become the American JLTV (see below).
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Apart from reorders, this was also the last major contract that Force Protection
would win as an independent company, and its last for any new design. Other small
orders continued, as vehicles were lost in combat or wore out from heavy use. Force
Protection got one of those from the MoD for 47 Mastiffs in April 2011, bringing in
$27.4 million. Work would last through the end of 2011, but business was clearly
slowing down.888 Under CEO McGilton, Force Protection recognized these sorts of
foreign sales and fleet sustainments would be essential for survival.889 The difficulty
would come with inevitable rationalizations of the types of vehicles in each service or
nation’s fleet.
As for the Land Rover, in 2015 long-time British supplier Supacat returned to a
modified Defender as the basis for its next reconnaissance vehicle, aimed at equipping
special forces with a helicopter-portable vehicle.890
CANADIAN—LAVS OR SUVS?
At the start of the Afghan campaign, the Canadian Army rode almost entirely on
wheels, relying on a family of related 8x8 vehicles: LAV-IIIs, Bisons, and Coyotes. The
LAV-III is the Canadian Army version of the Piranha-III, which the US Army adopted
after some further modifications as the Stryker. The Bison is a slightly modified Piranha
II troop carrier, which the Australian and New Zealand Armies employed as the ASLAV.
The Coyote is similarly a Piranha I reconnaissance vehicle, akin to the USMC’s LAV-25.
All were based on a family of designs by Motorwagenfabrik AG (MOWAG) of
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Switzerland, by the time of the war agglomerated into General Dynamics Land Systems
(GDLS). All the Canadian vehicles were produced at GDLS’s very successful factory in
London, Ontario.
The mobility of the vehicles on hard sand had been well proven by the USMC’s
LAV-25s in Kuwait in 1991, at the Battles of al-Khafji, Observation Post 4, Al-Jabar, and
Kuwait International Airport. Admittedly, their speed was essential to counterbalancing
the LAVs thin ballistic protection against Iraqi tank fire.891 They were not purpose-built
to resist mines, so within the US Army’s Stryker units there was considerable difference
of opinion as to whether their vehicles were preferred over MRAPs always, sometimes,
or never.892 Both Canadian and American LAVs held up reasonably well against IEDs.
As noted previously, wheeled vehicles offer a natural an edge in resisting underbody
explosions, as one of more wheels can shear off in the blast while leaving the rest intact,
allowing the vehicle to limp off the battlefield.893 American Strykers repeatedly did so in
Iraq on as few as two functioning tires, but with a Bradley or an M113, “lose a track, and
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it’s done.”894 In 2004, then-US Army Chief of Staff General Peter Schoomaker averred
that he wanted to “field Stryker in every unit we have over there.”895
After the Canadian Army moved out of Kabul and into Kandahar, the forward
operating bases Martello, Spin Boldak and Wilson required constant resupply by road
convoys (for an American example, see figure 19). In a manner “powerfully reminiscent
of the Battle of the Atlantic,” LAVs, Bisons and Coyotes served as landward destroyers
and corvettes escorting the soft-skinned trucks.896 LAVs also proved their ruggedness and
demonstrated their firepower at the First and Second Battles of Panjwa’i in 2006, when
the Army began to take heavier casualties, in very heavy fighting against the Taliban.897
Thus, GDLS’s 8x8s were not generally the problem.
The problem, rather, was the Army’s unarmored patrol vehicles. The Canadian
troops who took responsibility for security in Kabul in 2002 arrived with the Iltis, a
“small, under-powered and undependable” two-ton jeep, built by Bombardier from 1984
to 1988 under license from Volkswagen. The vehicle was a Type 183, a redesign of the
Type 181, which had earlier been sold commercially in the US as the VW Thing. Its
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gasoline engine was a particularly unsound idea on a battlefield. As such, the Iltis was far
worse than a Humvee—a point about which at least one American commander tried to
warn his allies.898 On 2 October 2003, two Canadian soldiers were killed—as the first
Canadian fatalities of the war—just outside Kabul in their Iltis by a stack of antitank
mines planted by the Hezb-e-Islami Gulbuddin.899 The results of the blast were
particularly graphic, and would have destroyed almost any vehicle, but captured national
attention as a rallying point for replacing the old Iltis.
Consequently, just 19 days later, the Canadian government signed a $126-million
contract for 802 Geländewagens—literally, cross-country vehicles in German, and Gwagons in Canadian Army parlance (see figure 21).900 The vehicle was a Daimler-Benz
G-class 4x4, built by Magna Steyr in Austria, and sold worldwide to offload enthusiasts
and status-seeking commuters under the Mercedes badge. Even the commercial version
of the Benz came with a more military edge than the VW; after a test drive in 2013, the
Wall Street Journal’s reviewer wrote “man, I've got to get out of the Wehrmacht.”901 Still,
the G-wagon brought its own self-same built-in scandal. The very month the contract was
announced, Major-General Andrew Leslie, the Canadian commander in Afghanistan, told
troops of the 3rd Battalion, Royal Canadian Regiment that he doubted that the new
vehicle would be any more robust in combat. So why the G-wagon at all? Why not
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proceed straight to an RG31 or RG32? Several issues in Canadian military strategy
procurement pointed towards this underwhelming solution.
First, the need for better protection did not initially seem too urgent. Through the
end of 2004, only seven Canadians were killed in combat in Afghanistan, and none at all
were killed in 2005.902 The Americans, however, were losing many more around them in
Afghanistan, and many more again in Iraq. If Canadians were to undertake heavier
fighting, they would need more robust patrol and liaison vehicles. In 2003, the staff at the
Department of National Defence in Ottawa may not have been learning about the
problem, or paying for armored patrol vehicles, because the Army wasn't yet paying for
those lessons in blood. By 2005, that would change, even in the absence of their own
losses.
Second, Canadian grand strategy had not accounted for unforeseen wars like that in
Afghanistan. Canadian troops had not been engaged in heavy combat since the Korean
War. As with the Dutch, Canadian military doctrine, after years of emphasis on
peacekeeping, held that “soldiers need to be seen out in the open and interact with the
local population if missions are to succeed.”903 That did not naturally suggest a heavilyprotected and buttoned-up patrol vehicle like the RG31. General Rick Hillier, who
became chief of the land staff in May 2003, and then chief of defence in February 2005,
did have other ideas. After what he had called the “decade of darkness” of neglect and
under-equipping under the Chretien government, Hillier worked hard and publicly to
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build popular support in Canada for the idea that the Canadian Forces were not only
peacekeepers, but warfighters too.904 In October 2003, however, the security situation in
Afghanistan was not yet dire.
Third, the Canadian approach to procurement inexorably delayed action. As in
many other military establishments, requirements setting was undertaken by military
officers at the headquarters of the Department of National Defence. But almost all federal
procurement activities—military and civil—were managed by Public Works and
Government Services Canada (PWGSC), the centralized federal purchasing agency.
Business textbooks frequently recommend this centralized approach for commercial
organizations, and particularly those with commoditized supply needs, but the three-part
Canadian system is almost unique amongst defense agencies. Returning defense
procurement to the Department of National Defense would certainly not resolve all
problems with costs overruns, delivery delays, and quality shortfalls, but the need to
coordinate through two cabinet ministers and their departmental staffs did stretch out the
timeline of any purchasing decision.905
Finally, in Canada, fairness in competition had become an overriding concern in
military procurement by this time.906 When the Iltis was to be replaced, only Mercedes
had responded to the solicitation for off-road vehicles. DND Headquarters had a
reputation for crafting requirements so narrowly that only the preferred product would
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qualify at all, so this may have been the intended result. But Canadian procurement law—
again, almost uniquely—permitted unsuccessful bidders to claim damages from the
Crown when mistreated. This mandated choosing Mercedes when only Mercedes
responded.907 Without what federal law called an “unforeseen urgency,” there would be
no do-over.908
By early 2005, the limitations of the G-wagons were clear, even in the absence of
high casualty rates that might drive home the point. Alan Williams, assistant deputy
minister for materiel since 1999, took up a military requirement for mine-proofed
vehicles and got a selection process underway. In May 2005, Dan Ross, a retired
brigadier-general from the artillery, took over from Williams as ADM-Materiel, and
continued the effort. Ross was less insistent on competition when requirements pointed to
sole sources.909 Irrespective of the policy change, RG31s from GDLS were brought under
contract that December.910 The proven, off-the-shelf vehicle fit well with the longstanding Canadian approach to military spending: “a predilection for window shopping,
deferred procurements, shopping for defense goods without breaking the bank, yet
enough practical utility and superficial style to keep the country secure.”911 The particular
configuration included a Protector Mark 151 remote weapon station from Kongsberg of
Norway, which would mount either a machine gun or an automatic grenade launcher, and
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a day-and-night sighting system, so that the gunner could fire while strapped in under
armor. The production line was hot, but needed some time to queue up another large
order: deliveries proceeded from February through April 2006.912
In perspective, the DND bought the G-wagon at a time when it seemed a reasonable
replacement for the Iltis, but then bought the RG31s as an emergency purchase just
before the Army started taking heavy casualties from landmines. The timing worked well,
and much better than it worked for the Americans. While burdened by a uniquely
convoluted and unresponsive procurement system, the Canadians still managed to
undertake emergency purchases of MRAPs in quantity, for the Army’s infantry, over a
year ahead of the Americans.
Why could not the allies to the south act faster? Perhaps some sense of what Klaus
Misgeld called berührungsangst—a wariness or apprehension about contact—limited the
US Army’s interest in the material tools of counterinsurgency.913 The US Army had
already lived through its partial Canadianization—a transformation into a mounted rifles
outfit—in the contentious procurement of its own GDLS Strykers from 2001. In its worst
institutional fears, the MRAP portended a further constabulary zombification, a
permanent reassignment to counterinsurgency and peacekeeping. Even if the MRAP’s
design was modular, its organizational adoption was dreaded as an architectural change,
in which the cure would be worse than the disease.914
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Ultimately, approximately 58 percent of Canadian deaths and 57 percent of
Canadian injuries in Afghanistan would be caused by land mines and IEDs.915 Some
variation in performance was a matter of luck. In early 2006, during the second troop
rotation into the First Panjwa’i, Canadian troops stuck land mines fifteen times. Twelve
were set off by vehicles; these knocked out two bulldozers, two American Huskies, three
LAV-IIIs, a Bison, a Coyote, and an RG31. Only in the last was an occupant killed.916
Excepting the occasional misfortune, the RG31’s problem was not survivability, but
off-road mobility, and Afghanistan was an off-road sort of place. Since General Hillier’s
time as chief of the land staff under the Paul Martin Government, the Army had enjoyed
a renewed emphasis on expeditionary operations. To replace the RG31s and the Coyotes,
DND launched its Tactical Armored Patrol Vehicle (TAP-V, pronounced tap-vee) in
2009. In 2012, Textron won with a variation of its Mobile Survivable Vehicle, a 4x4
vehicle based on the M1117 Armoured Security Vehicle (ASV, see figure 15), used
extensively in the Iraq and Afghan campaigns by the US Army MPs.917 The M1117 was
itself a development of the Cadillac-Gage Commando armored car, which had been used
in the Vietnam War by US Army’s military police, and by the US Air Force for airfield
security. For better off-road performance, the vehicle featured an independent suspension
system from Timoney, the original designer of ADI’s Bushmaster. An earlier version had
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been offered by Textron as an MRAP, but like the Bushmaster, failed survivability
testing at Aberdeen in May 2007 (see chapter 5).918 The vehicle featured the familiar dual
remote weapons station from Kongsberg, with both a machine-gun and a grenade
launcher. After a roughly year-long delay following some mobility testing difficulties,
deliveries were scheduled to begin in 2016.919
CATCHING UP ON BLAST-PROTECTION AROUND THE WORLD
Eventually, almost every country dispatching troops to Afghanistan (a much larger
group than those fighting in Iraq) sought armored vehicles optimized for landmine
protection. Several eventually bought at least small numbers of RG31s or Cougars, after
the dominant example of the huge purchases by the United States. Many more received
surplus American MRAPs, particularly after the more mobile M-ATV (see below) began
equipping US Army and USMC units in 2010. The United Arab Emirates alone requested
3,375 MaxxPros and 1,150 Caimans in 2014. The MaxxPro was a particularly popular
surplus export; as of late 2013, the US Army intended to keep only 3,000 of the roughly
9,000 it had purchased through 2011.920
In January 2015, the US Army sent another 225 Caimans to the Iraq Army to
replace ILAVs captured by Daesh during its rapid conquest of the north of the country.921
The Kurdish Peshmerga received 25 at the same time. In April and May, another 35
followed for the Iraqis, and 15 for the Kurds, with forward mine plows. Both forces could
have used thousands, but even the $73,000 surplus price suggested for further units
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seemed challenging to the government in Baghdad.922 The vehicles also arrived without
any Frag Kit side-plate stand-off armor, as the US State Department denied an export
license for upgrades aimed at defeating EFPs (see chapter 5).923 The US used EFPs in its
Sensor-Fuzed Weapon, a cluster bomb designed to destroy multiple vehicles at once, and
did not need Daesh capturing more vehicles designed to fend those off.
A few European countries preferred to mostly procure vehicles from their own
domestic manufacturers not involved in the US MRAP program. Some of these
subsequently had their own export success. The Italian Army purchased the Lince (Lynx)
Veicolo Tattico Leggero Multiruolo, or Light Multirole Vehicle (LMV) from Iveco. The
Lince was also sold to the British Army as the Panther command and liaison vehicle to
replace the Snatch Land Rover and a variety of other vehicles, and to the Russian Army,
in whose colors it would appear during the 2015 invasion of Crimea. By 2015, armies
from Brazil to Lebanon had signed on for deliveries of a serially improved LMV.924 The
Russian Army also procured the Tigr from GAZ, after concluding that a domestic source
would be cheaper.925 The Bundeswehr purchased the Dingo from Krauss Maffei
Wegmann (KMW), which also sold the vehicle to five other European armies. Even the
Chinese hedged bets on MRAPs—in a familiar pattern, buying eleven from a small and
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upstart South African design shop, and then licensing the design for domestic
production.926
South Africa did remain a major producer throughout the wars. BAE Land
Systems South Africa’s annual revenues quadrupled in local terms from 300 million
Rand (US$40.6 million) in 2005 to over 1.2 billion Rand ($120 million) in 2006. The
company exported 692 MRAPs in 2007, 720 in 2008, and 508 in 2009, for a total of
3,244 since 1996.927 In the process, the company temporarily expanded its floor space at
Benoni by 20 percent, upgraded facilities, installed new machines at its Gear Ratio plant
in Alrode, and created about 200 jobs. In retrospect, as BAE ramped up in South Africa
to produce nearly 700 vehicles so quickly in 2007, the company likely could have done
similarly had large Coalition orders been placed in 2004. At the 2009 Defence Systems
and Equipment International (DSEI) arms show in London, Managing Director Johan
Steyn admitted that the company did not expect “MRAP orders to go on forever.” By
spending smartly on development on new products, and a smaller industrial footprint, the
group was readying itself for a more modest future business.
Outside the United States, equipping generally adhered to two patterns. The first
was stronger standardization. Zimbabwe and South Africa, some of whose government
officials had personal experience inflicting casualties with landmines and IEDs, would
not send their troops abroad without mine-protected vehicles. They sourced all their
vehicles from OMC, having relied on that firm for decades, on either side of the political
question. Australia paid its local designer-manufacturer for the development of two
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vehicles in sequence. Canada picked two vehicles in sequence (the RG31 and the TAP-V)
from factories abroad, but again, from single suppliers. The United Kingdom similarly
stuck with Force Protection as a strategic supplier.
The second was that at least a few countries whose military establishments had
expeditionary and small-war mindsets moved earlier to equip their infantry—and not just
bomb squads—with MRAPs. Australia took initiative in the late 1990s, and the RAR
arrived in Iraq with Bushmasters in 2005. In Britain and Canada, public outrage over
early fatalities in comparatively flimsy vehicles led to relatively quicker procurements of
replacements. Britain sent Cougars (Ridgebacks and Mastiffs) to its infantry in Iraq that
same year. Protecting that core equipping program held up progress, but not fatally.
Canada sent RG31s in 2005, but already had its infantry riding in steel-hulled LAV-IIIs,
which were far more mine-resistant than Land Rovers or Humvees. For an Army with a
mounted rifles ethos, riding on wheels came naturally.
GOING OFF-ROAD—THE MRAP ALL-TERRAIN VEHICLE (M-ATV)
In the United States, improvements continued to fielded MRAPs, particularly with
the retrofitting of remote mounts. On 11 April 2010, a Cougar MRAP of the 168th Iowa
Infantry was flipped over by the blast of an IED near Gardez, in Afghanistan’s Paktia
Province. The three soldiers riding inside survived with varying degrees of injury, but
Specialist Brent Maher, riding in the machine gun turret atop the truck, was killed.928 The
outcome was tragic, but typical, and had been replicated for years in Iraq and
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Afghanistan. With more remote turrets, more gunners would ride more safely. By 2010,
the response by the Army was still as frustrating as it was puzzling.
MRAP ambulances (see figure 17) proved much faster over roads than the M113s
that the Army had used in this role for decades, and that speed proved valuable.
Throughout 2010, another 499 American troops were killed in Afghanistan. Of these, 268
were killed by mines, improvised or otherwise, and another 3,366 were so wounded. In
all the years of the war to that point—2001 through 2010—just 349 American troops had
been killed by explosives, and 2,386 had been wounded. That is, over forty percent more
were wounded by bombs in 2010 than in the preceding nine years. After almost a decade
of focusing on closing with their enemies, the Taliban were tacking back towards
standoff warfare with landmines. American troop strength in Afghanistan had increased
from roughly 70,000 to 100,000 in 2010, creating more targets, but the adjusted per
capita effect was still dramatic.
Troops in Afghanistan clearly needed better blast-protection, but the problem was
that the infrastructure did not support vehicles meant for North American and European
surfaces. All the early MRAPs bought by the US Defense Department had questionable
offroad mobility. As one Pentagon official put it, “the roads are caving in. If we could
have all the survivability that an MRAP gives you at a lighter weight, the roads would not
cave in.”929 The first measure by the joint program office (JPO) was to retrofit much of
the existing fleet with more dynamic suspensions for better off-road performance and
crew comfort.930 To begin, over 1,300 Cougars from Force Protection were upgraded with
929
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the TAK-4 independent suspension (IS), which Oshkosh had originally designed for the
Marines’ MTVR trucks. After fielding more than 350 of these Cougar ISs to its
expeditionary brigade in Afghanistan, the Marines sent their 290 relatively lightweight
MaxxPro Dashes to the Army.931 Other MRAPs received similar suspension upgrades
from Oshkosh or Arvin-Meritor.932
At the same time, the MRAP JPO had been working on a further plan, and a drastic
change in procurement strategy. In August 2008, the program office released its initial
request for information (RFI) for a much lighter MRAP All-Terrain Vehicle (M-ATV),
foreseeing a complete program of 2,244 vehicles, and with preordained wartime speed in
development and production.933 Four contractors or teams responded:

• BAE Systems suggested several offerings, including one based on its ongoing entry in
the JLTV program (see below), another on the RG32, and a scaled-down armored
truck from its division its Texas dubbed the Caiman Light.

• Oshkosh offered both the “Oshkosh Light Tactical Vehicle” and a vehicle under
license from Israel’s Plasan called the Sand Cat.934

• Navistar offered a vehicle based on the International MXT (Most Extreme Truck).935
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• Force Protection and General Dynamics teamed in their Force Dynamics joint venture
to offer the Cheetah, a vehicle developed initially to compete against Navistar’s
Mauxxpro Dash.
Content that any of the bidders could ramp up for a huge program, the JPO this
time resolved to pick a single contractor, with a single logistics train and sparing
system.936 In a surprising comeback, Oshkosh won the contract in June 2009, and began
production of its otherwise unnamed M-ATV (see figure 22) that fall. The company had a
late-mover advantage—as both a defense contractor and a commercial firm, Oshkosh had
considerable resources for innovation in both survivability and mobility, and for a change
in the MRAP program, design-for-manufacturing.937 Having experienced several failures,
but hungry for business in a commercial downturn, management committed resources to
learning from past mistakes. After the win, the company recalled 500 workers laid off in
the recession of 2008, and hired another 500 off the street.938 In November 2009,
Secretary Gates would visit the factory, to communicate his thanks and reinforce the
workers’ sense of organizational purpose.939
The JPO also secured a two-year supply of spares, bought with procurement funds,
including “battle damage repair” kits, to keep 2,000 vehicles running for two years.940
This was an important learning from the summer of 2008, when roughly 20 percent of
MRAPs in Iraq were out-of-service, not so much from enemy action, but a gross lack of
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spare parts.941 In retrospect, that was not shocking, as the level of effort had been
inadequate. As late as February 2008, the program office had but 440 people, between
civil servants and contractors, to manage the thousands of vehicles flowing into Iraq and
Afghanistan.942
The value of the vehicle, despite its lesser bulk, was demonstrated quickly. On 10
October 2010, an M-ATV of the 75th Cavalry Regiment, a reconnaissance unit of the
101st Airmobile Division, struck a mine in Afghanistan. By the after-action report, the
explosion completely “blasted the upper shell of the M-ATV off its suspension”. The
machine gun turret and one of the doors flew 100 yards away. The hull, “forcefully
compressed by the explosion, was launched backwards and turned nearly 180 degrees
before landing on the side of the dirt road.” The blast killed Sergeant David Weigle of
Philadelphia and PFC David Hess of Reskin, Florida, but the other three passengers,
while wounded, survived. Had they been traveling in a Humvee, armored or not, all
would assuredly have been liquefied.943 A few months later, on 21 February 2011,
another three soldiers of the Iowa National Guard were badly wounded when a blast
flipped their M-ATV near Combat Outpost Najil in Laghman Province. As their captain
observed, all would have clearly died had they been traveling in a Humvee. A blast that
could flip an M-ATV would have shredded the lighter vehicle.944
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Also this time, starting with a fully-engineered vehicle meant that field-level
innovation could concentrate on more doable projects. Field electronics installations were
much less likely to go awry than Mad Max armor installations. In 2013, two privates of
the 2nd “Wild Boars” Battalion of the 30th US Infantry responded to their colonel's
request to put an expeditionary battalion headquarters in an M-ATV. His command post
was in a bigger, older MRAP, but he wanted “connectivity in places where the hulking
armored vehicle [was] too big to go.” Their homemade installation of satellite voice
capability and Blue Force Tracker in the smaller vehicle foreshadowed the any-vehicle-acommand-post capability of the JLTV (see below).945
Even M-ATVs could not travel everywhere Humvees could, and certainly not
everywhere troops could walk. Increased emphasis on dismounted patrols in 2011 led
directly to “a significant increase in single and double amputations” amongst US troops
in Afghanistan, even as American troops were essentially pulling out of Iraq.946
Traumatic brain injuries continued to be troubling, leading to a search for the right
balance between weight and protection in helmets.947 But the problem was broader. In
October 2011, a deeply buried 80-pound mine killed two US soldiers and wounded two
civilians of the Army Corps of Engineers in Paktika Province. The four were on foot, and
an insurgent remotely triggered the bomb as they approached. The emplacement
“probably required a couple of men three or four days to dig, which means virtually
everyone in the village was aware that the bomb was in place.” No one warned the
945

Paul McLeary, “Deploying Brigade Integrates ISR, M-ATV,” Defense News, 8 April 2013.
Sandra Erwin, “U.S. Still Searching for Winning Game Plan to Defeat IEDs,” National Defense blog, 2
March 2011.
947
Christina MacKenzie, “Brain Trust: Militaries work to minimize traumatic brain injuries,” Defense
Technology International, March 2011.
946

223

Americans.948 The incident was hardly unique. Whether the locals hated the Americans or
were just intimidated by the Taliban into silence was strategically important, but
tactically immaterial.
However counterinsurgents tried to impose costs on their enemies, improvised
explosives remained all too cheap to produce. Throughout 2011, over 7,000 IEDs in 111
countries inflicted over 11,000 casualties. In a supplement to the regular (and stalled)
military budget for that fiscal year, the US Congress authorized $3.4 billion for MRAP
procurement and operations, and a matching $3.4 billion for the JIEDDO.949 With the
withdrawal from Afghanistan that year, and anticipating the arrival of the JLTV, the
Pentagon decided to keep only 5,600 of the 8,700 M-ATVs it had bought from
Oshkosh.950 Even if, by the beginning of 2012, the armored vehicles market was clearly
turning down for most contractors, military forces around the world were continuing to
institutionalize their means of fighting insurgent sappers.951 Some of the surplus M-ATVs
were donated in small batches to Croatia, Hungary, Poland, Romania, and Uzbekistan.
Oshkosh won much larger export orders for new M-ATVs from the United Arab
Emirates, which took 794 between 2013 and 2014, and Saudi Arabia, which in turn
donated some of the vehicles to government forces fighting the Houthis in the Yemeni
Civil War.952 In the United States, though, the ultimate expression of institutionalized
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mine-resistance would come in a comprehensive program to finally replace the armored
Humvee.
JOINING THE TEAM—THE JOINT LIGHT TACTICAL VEHICLE (JLTV)
Recall that in 2005, the so-called Humvee mafia at Quantico had held forth the
notional Joint Light Tactical Vehicle, presumably just a few years from production, as a
reason to bypass the expedient MRAPs for a better-engineered vehicle. The Army indeed
established a provisional program office that October. But otherwise, plans did not
proceed so quickly. The JROC did not approve the requirement until November 2006.
Under Secretary of Defense (AT&L) John Young was sufficiently unimpressed with the
technology development (TD) plans that he sent the Army and the Marine Corps “back to
the drawing board.”953 The initial request for proposals (RFP) for TD was not released
until February 2008—while the MRAP program was running at full steam.954 Eight
prospective design teams responded:

• Boeing, Textron, SAIC and Millenworks—an automotive technology firm in Orange
Country, California, founded in 1980 by New Zealander race car driver Rod Millen. In
2010, Textron would just acquire the company. Boeing was in the midst of its ill-fated
Future Combat System (FCS) program, and was aiming to bring what it had learned
about ground combat systems. SAIC was an electronics specialist, and in contrast to
the earlier MRAPs, the JLTV would feature (see below) considerable electronic
content from the contractor.
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• General Tactical Vehicles (GTV), a joint venture of General Dynamics Land Systems
and AM General. Since 2003, the two companies had worked together on the
MOWAG Eagle series of military light trucks, whose earlier versions were based on
the armored Humvee.

• Force Protection and DRS Technologies, the US subsidiary of Italy’s Finmeccanica
that specialized in military electronics.

• Navistar and BAE Systems’ armored vehicles division in Pennsylvania.
• Northrop Grumman, Oshkosh Truck and Plasan. The last was an Israeli armoring
specialist. The first had theretofore had undertaken no ground vehicle production
programs, but knew a few things about military electronics.

• Lockheed Martin and BAE Systems’ truck division in Sealy, Texas. Lockheed’s role
on this team was similar to Northrop's teaming with Oshkosh. By each contract,
BAE’s two teams worked apart from one another, and with strict firewalls.

• Raytheon and curiously, the noted mercenary outfit Blackwater, which had fared rather
poorly in 2007 with its MRAP entry.
That October, the JPO offered three-year, TD contracts of approximately $55
million each to three of those teams: Lockheed–BAE, GTV, and BAE–Navistar.955 Both
the Northrop-Oshkosh and Boeing-Textron-etcetera teams formally protested their
losses, as allowed under the federal acquisition regulations (FARs), but the Government
Accountability Office rejected those complaints in February 2009.956 For a time, starting
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that month, the program was multinational, too. The Australian government agreed to
fund the purchase of nine of the prototypes—before withdrawing in favor of the
aforementioned Hawkei program.957 But while the Australian government moved in its
own direction, so did Oshkosh. Rather unusually for a military contractor, the company
continued working on its own JLTV design with its own money. Then again, Oshkosh
was not just a contractor; it was a commercially-minded company that funded its own
commercial development work on very similar trucks and subsystems.
By May 2010, the three development teams had each presented 21 prototypes to the
JPO. In February 2011, the JPO announced that the beginning of the engineering and
manufacturing development (EMD) phase of the program would be delayed. There were
three problems with proceeding more quickly. First, the Army had decided that the
vehicle should have at least the underbody protection of the M-ATV. Nearly 80 percent
of roadside bomb attacks from January 2009 through the end of July 2010 on Humvees
still in Afghanistan killed occupants. The same figure for MRAPs was 15 percent.958
Thus, even as the American commitment to Afghanistan was winding down, producing a
less-protected vehicle was not a feasible option.
Second, all the TD prototypes were several hundred to a thousand pounds too
heavy—the Joint Light Tactical Vehicles were just not light enough.959 Lighter weight
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would be important both for the Marines and the Army’s airmobile forces. The
requirement called for hauling two JLTVs under a CH-53 cargo helicopter (see figure
24). No other armored vehicle, other than an armored Humvee, could get off the deck of
a helicopter carrier that way, but the Marines craved that air-portability for their
amphibious mission. The vehicles also would need crouching suspensions that dropped
20 inches (in less than a minute) to fit into tight spaces of cargo aircraft and assault ships.
To achieve that transportability, the services might have traded off protection, but as
noted, they strongly preferred not to.960
Third, the target price of $250,000 had proven unrealistic, and perhaps for a
change, the contractors had collectively told the government so. Any given JLTV was
intended to serve as a mobile command post, and even a “scalable, modular, and open”
computing and communications suite of that size would cost money.961 A forecast price
of $400,000 was more feasible, though that would make replacing all the Humvees in the
Army and the Marine Corps challenging. A “fully loaded” Humvee, after all, cost about
$125,000.962 Eventually, the services decided that not all the Humvees would be
replaced—just the armored ones, expected for serious combat.963 Even so, the JPO began
to plan to buy fully 49,000 JLTVs for the Army, and 5,500 for the Marine Corps, entering
full-rate production in 2018, and perhaps lasting through 2040.964 While the JLTVs would
be smaller and would seat fewer troops per vehicle, the figure was almost double the total
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number of MRAPs and M-ATVs purchased previously. In the fall of 2011, the Senate
Armed Services Committee voted to terminate the program as over-reaching; only in
conference with the House’s bill was the JLTV saved. Matching requirements to
resources and technical possibilities would be important for proceeding.965 For EMD, the
request would emphasize the importance of proven technologies and off-the-shelf
components.966
Finally, in January 2012, the JPO released its reformulated RFP. None of the
prototypes would enter the next phase of development quite as they were, but the
requirements, the resources, and the needed technologies were all in place at this point for
a fresh effort. A three-year EMD process— following the three year, deliberate TD
process—would allow for greater optimization than with the urgently designed M-ATV.
With the JLTV, each design team would have “the time to get it right,” spending more
time modeling and testing how every single element would behave in a range of “threat
events”—that is, whether any door, hinge, spring or other component would hurt or
helped the overall survivability of the vehicle or crew.967 Together, TD and EMD would
be patiently iterative processes, rather as Vernon Joynt had been following ten years
before, if with less computational intensity, in his workshop and blast-testing range in
South Carolina.
The government allowed firms that had funded their own technology work to enter
as well, and overall, seven bidders returned proposals:
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• AM General—separately from GTV—offered the Blast-Resistant Vehicle—Off Road
(BRV-O, pronounced bravo), a product based solely on its own development work.
The design leveraged some of AM General’s then-recent experience in designing
“expanded capacity variants” of armored Humvees.

• BAE Systems—previously teamed with Navistar—offered a vehicle based on its TD
work, called the Valanx, but lighter, and with the same 6.6 liter Ford PowerStroke
engine found in pickup trucks.

• GTV dropped its TD design, and instead offered a refinement of GDLS’s Eagle IV.
Earlier versions of the Swiss Army vehicle had essentially been armored Humvees
built under license, but lessons learned in Iraq and Afghanistan had led MOWAG to a
fresh design based on the DURO truck.

• Lockheed Martin continued with the vehicle it offered for the TD phrase—just a
version several hundred pounds lighter.

• Navistar—previously teamed with BAE—offered a variant of its Saratoga light tactical
vehicle, named for the Revolutionary War victory.

• Oshkosh proposed a variant of the company’s Light Combat Tactical All-Terrain
Vehicle (L-ATV), a development of its previously unsuccessful TD effort, and clearly
named to evoke the success of its nearly 9,000-vehicle M-ATV program.

• Finally, armoring specialist Hardwire LLC of Maryland offered a unique proposal: a
hybrid-electric vehicle with a “blast chimney” along its centerline. By funneling
explosive gasses towards the roof, the flue would theoretically both vent energy from
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below and press the vehicle back down towards the ground, reducing injury-inducing
acceleration.968
In August 2012, the JPO awarded EMD contracts to three bidders: AM General,
Lockheed Martin, and Oshkosh, which had bought its way back in. Navistar briefly
protested.969 By this point, protesting decisions in big procurement awards had become
almost routine. With billions at stake, rejected bidders had “little to lose by gumming up
the works for everyone else,” even if it slowed down “the already dysfunctional
acquisition system even more.”970 Protesting smaller contracts had actually become
comparatively rare over the preceding decade, for it was “rare for a protestor to win a
protest” and “even rarer for a winning protest to go on to obtain the contract”.971 For
whatever reason, Navistar soon withdrew its complaint, and dropped from the
competition.972
By September 2014, at Quantico’s annual Modern Day Marine arms show, the
three companies were ready to display their ideas. Lockheed, oddly, did not bring a
vehicle to show, opting instead for a scale model.973 In marked contrast to the other
entries, Lockheed offered a four-cylinder Cummins tailored for fuel-efficiency.974 The
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company had a problem to address too. In October 2013, BAE Systems had announced
that it would be closing its truck factory in Sealy, Texas by the following June. The plant
had been entirely facilitized since the early 1990s for building the FMTV and its MRAP
equivalent, the Caiman. After losing the re-competition (and its protest) of the FMTV
program to Oshkosh in August 2009, Sealy had little work. The last 325 staff would be
looking for new jobs, and importantly for the joint bid, a new production line for the
JLTV would need to be certified in Camden, Arkansas, where Lockheed Martin had
theretofore built rocket launchers.975 Lockheed did eventually prove a production line to
the JPO, but it would lack the historical track record of Oshkosh in Wisconsin and AM
General in Indiana.
AM General's BRV-O was perhaps named to distance its image from that of the
company’s other not-so-blast-resistant vehicles, but also to emphasize the encore
performance of an experienced company. The design leveraged the past: 30 percent of the
BRV-O’s parts could be found on the Humvee. Its engine was a turbo-charged sixcylinder, which even on the much heavier vehicle provided as much as 25 percent better
fuel economy than the Humvee.976 Putting on a good show was important: AM General
was effectively a single-product entity, and with Humvee sales mostly ending, the JLTV
contract announcement would be almost an existential event. AM General had won
contract manufacturing work for R-class Mercedes sedans, and export Humvee orders
with the Mexican Army and others. Outgoing CEO Charlie Hall had been working hard
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to diversify the company beyond its long-standing franchise Humvee business since
taking over at the start of 2011. But the company was yet to convince customers that it
had the engineering capacity to design and bring to market wholly new vehicles.977
Oshkosh brought its L-ATV, with an eight-cylinder normally-aspirated General
Motors-Isuzu Duramax engine. This was a “pretty manly” 6.6 liter diesel, detuned from
its normal rating of 400 horsepower, for greater reliability, longevity, and growth
potential. The vehicle also featured a commercially-available Allison transmission. Both
appeared on the Chevrolet Silverado pickup truck, which already had a military
incarnation as the “Milverado” Light Utility Wheeled Vehicle (LUWV) of the Canadian
Army Reserve.978 The final version brought an improved version of the TAK-4i
suspension developed several years earlier for its MTVR trucks. The L-ATV was thus
9,000 pounds lighter, and 70 percent faster than Oshkosh's M-ATV across rough terrain.
Depending on the specifics of that terrain, the JLTV could keep up with and possibly
outrun an Abrams tank.979 According to the testing at Aberdeen and the White Sands
Range in New Mexico—where Paul Mann had by then become executive director—the
vehicle retained the same ride quality and protection.
In August 2015, Oshkosh won with that L-ATV. Mann, five years gone from
managing MRAP procurement, found himself “really proud” of what the company had
accomplished, particularly after a few early failures.980 The first LRIP award was for $6.7
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billion, with eight options for the first 16,901 vehicles, with vehicles to be built on a
production line common to Oshkosh's other military trucks (see figure 23). Pending
resolution of Lockheed Martin’s almost predictable protest, and then federal lawsuit,
deliveries were scheduled to begin the following June.981 By 2015, the JLTV had become
one the US Army’s top procurement priorities—just ten years after its initial conception,
at the height of the IED crisis in 2005.
THE END OF AN INDUSTRY, THE EMERGENCE OF AN INSTITUTION
On 1 November 2011, Force Protection CEO Michael Moody announced that the
US Army had finally approved the company to begin “full rate production” of Buffalo
A2s, with a contract for 167 of the vehicles. There was more than a touch of irony in that
official characterization of a program that had actually been underway for 11 years. In a
minor breech of protocol—curious at the time—Moody’s announcement came over a
week ahead of the Army’s. The reason was apparent on 7 November, when General
Dynamics announced that it was buying Force Protection for $360 million.982 Moody had
conceded what would matter in the armored vehicle industry over the long term. Blastprotection would continue to be an entry fee, but not a differentiator. Systems integration
would assume greater importance. Manufacturing and re-manufacturing would need to be
flexible and responsive at low but varying rates. Bundled maintenance services would
continue to be valuable for customers with short-term requirements, but not necessarily
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for those with existing capacity and long-term plans. All of these capabilities would be
better delivered by companies with greater scale and scope.
A year later, the brand, the avant-garde marketing, and most of the workforce were
gone.983 GD wanted the company for its installed base of vehicles in the US and the UK,
but for little else.984 Force Protection, the first-mover in MRAPs in the United States, was
gone, sold for a fraction of its peak market capitalization. The South African South
Carolinians had “bet early and won… [in] a case of a little guy being there first, but they
didn’t have the capacity to fill the orders.” Despite its better mousetrap, the company
could never find a way to build tens of thousands reliably and efficiently.985
Having shuttered Sealey, BAE Systems sold South Africa’s OMC, the original
first-mover in MRAPs, to state-owned Denel in 2015, effectively withdrawing from the
wheeled vehicle business.986 The company did first debut as its last product the very
large, mobile, and well-protected RG35.987 In 2015, Denel licensed Nimr Automotive to
further develop and manufacture the retitled N35s in the UAE.988 Navistar’s business
shrank greatly as the Army began to store most of its MaxxPros (see below). Boeing and
Northrop gave up their plans to enter the ground vehicle market. All this was underway
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just as Oshkosh, almost the last-mover in MRAPs, was claiming victory with the JLTV,
seizing the single end-of-history bonanza in this briefly storied market.
What remained was force structure. By 2010, route clearance battalions, with
hundreds of soldiers and scores of MRAPs, had become part of the US Army’s formal
establishment.989 Thousands of MRAPs were retained as war reserves, shrink-wrapped
and stored in the high desert, to await the next unwanted war, at least until enough JLTVs
were built. There would be no dedicated MRAP brigades, as there were with the Strykers,
those earlier wheeled armored vehicles of some controversy.990 But with JLTVs destined
for almost every combat formation, the fully-engineered son-of-MRAP had become
institutionalized within the American ground forces.
Through the end of 2015, the Defense Department would expend almost $50
billion on the purchase, modification, and maintenance of MRAPs. After all that
spending, “one of the biggest casualties” of the era of insurgency was at least “the
concept of unprotected rear echelon vehicles, designed with the idea that they’d never see
serious combat.”991 With enough effort from enough people, the MRAP had become the
ride of choice to the wars in Iraq and Afghanistan. They may have been the wrong wars.
They may have been a whole type of war that many politicians and generals would just as
soon avoid. But the wars and more like them would be fought all the same, by someone,
and the armed forces would prepare accordingly.992 Defense Secretary Robert Gates could
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thus reasonably say, in an interview just before his retirement from federal service in
June 2011, that the MRAPs had saved “thousands and thousands” of lives in two theaters.
While likely an overstatement, few cared.993 With the MRAP, the sales pitch stuck, at
least on the second try. With the M-ATV, to paraphrase mathematician Larry Shepp, the
idea would stay discovered.994 With the JLTV, to paraphrase Tolkien, building for blastresistance had become entirely respectable, for much unexpected was bound to happen.
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Chapter Eight: Conclusions: On Defeating the Next IED
Al Qaeda doesn't have a JCIDS process, and we need to be able to operate much quicker
and and inside our adversary's decision rate.995

In 2010, the infamous Decker-Wagner Report to the Secretary of the Army
recounted a grim record of the service’s material acquisition efforts.996 In the preceding
30 years, the service had started, but then cancelled, eight major armored vehicle
programs: the Armored Family of Vehicles, the Line-of-Sight Anti-Tank missile vehicle,
the M8 Buford Armored Gun System, the Armored System Modernization program, the
Future Scout Vehicle, the Crusader armored howitzer, the comprehensive but
overreaching Future Combat System, and the subsequently pared-down Non-Line-ofSight System-Cannon vehicle.997 Even since 2004, in the midst of two wars, the Army
had spent at least 35 percent of its research and development budget on programs that
were ultimately cancelled. And in all that time, the Army managed to bring forth only
two new armored vehicles in quantity: the Stryker and the MRAP.
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The problem is daunting, and the serial failure suggests an irritating exposure of
“skilled incompetence” in the bureaucracy.998 What is more remarkable is that much of
the Army wanted neither vehicle. That the requirements-writers and the acquisition
bureaucrats found them different, and thus less important to the institution in the long
run, is largely why they were successful. The service purchased them more-or-less offthe-shelf, without unduly overloading their designs, and in the latter case only when
massive supplemental funding was guaranteed. The failed effort by the US Marine Corps
to replace its AAV7, not a particularly appropriate vehicle for either Iraq or Afghanistan,
with the EFV, a most inappropriate vehicle, before once more upgrading the AAV7, is a
similar saga. The JCIDS, the 5000, and the PPBS facilitated this year-in, year-out geargrinding. Even establishing the JRAC did not greatly help initially. Rather, what brought
forth the MRAP was a direct and personal path, prompted by marketers in industry,
mavericks in the military, and a few politicians who cared.
INSURGENT THREAT, INSURGENT RESPONSE
To summarize, landmines and IEDs constituted a disruptive military threat that
threatened the Coalition war effort in Iraq.999 As RAND had predicted in a 1994 study,
insurgents with mines would prove to have a speedier equipping process than the US

998

Christopher J. Lamb, Matthew J. Schmidt, and Berit G. Fitzsimmons, MRAPs, Irregular Warfare, and
Pentagon Reform, Institute for National Strategic Studies Occasional Paper no. 6 (Washington DC:
National Defense University Press, 2009), pp. 36–38. The phrase echoes Robert K. Merton’s use of the
phrase “trained incapacity,” in Social Theory and Social Structure (New York: Simon & Schuster, 1968),
pp. 251– 252, citing Kenneth Burke, Permanence and Change (New York: New Republic, 1935), pp. 50 ff.
That phrase in turn appears to have originated with Thorstein Veblen. See Erin Wais, “Trained Incapacity:
Thorstein Veblen and Kenneth Burke,” K.B. Journal, vol. 2, no. 1, Fall 2005.
999
Gautam Mukunda, “We Cannot Go On: Disruptive Innovation and the First World War Royal Navy,”
Security Studies, vol. 19, no. 1, 2010.

239

Department of Defense.1000 As they were always at war and bereft of bureaucracy, they
lacked an inappropriate peacetime process for gumming up their decision-making.1001 As
put by General Montgomery Meigs, the first director of the JIEDDO, the insurgent “uses
Radio Shack as his procurement system.”1002 Despite his organization's heroic efforts and
tactical innovation in the field, some right-of-boom, material solution was necessary.
The best defensive solution—the MRAP—was itself a disruptive idea: an
inexpensive improvement based on the selective relaxation of old technical and tactical
constraints.1003 The MRAP's protection was optimized against the three weapons to which
the insurgents hewed: the assault rifle, the shoulder-fired rocket, and the landmine. While
terrorists and insurgents are frequently developing new tactics and techniques, these three
weapons have constituted the big three ways of their doing violence for the past forty
years. The MRAP’s monocoque steel hull and (eventually) surrounding cage armor
provided substantial proof against these threats, and provided a relatively large and
reconfigurable internal volume for mission flexibility. They were largely street-legal, and
with some trouble, transportable by large cargo aircraft. Excepting the relatively enclosed
vehicles ordered by the British Army, their visibility was better than that of almost any
other armored vehicles. They were tailor-made for counterinsurgency, starting in the
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1970s in Rhodesia and South Africa, and a cadre of veterans from several countries was
already experienced in operating them.
The problem, again, was that almost no one in charge wanted them. Across
industries, projects involving discontinuous innovation—and particularly those where
both technical and marketing uncertainty are high—frequently suffer challenges in the
transition from development to production to sales.1004 Convincing the US Defense
Department to adopt the MRAP required a tripartite, loosely-coordinated marketing effort
amongst private and public entrepreneurs.1005 The marketing campaign proceeded through
three phases, in which actors in industry (2003–2005), the military (2006), and civil
government (2007–2008) in turn led the charge for change.1006 Along the way, vehicles in
the field created statistical facts on the ground and personal impressions that officials
could relate, one-to-one, up the chain of command.
The biggest barrier to convincing those chains of command was the long-term,
big-war priorities of the US Army and the USMC, which markedly diverged from the
material requirements of counterinsurgency, which in turn were seen within the
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bureaucracy as less legitimate.1007 Overcoming those differences in priorities required a
guerrilla marketing effort, in which bureaucratic insurgents partly disguised the broad
small-war emphasis of the MRAP, while building the legitimacy of relaxing the big-war
constraints in this material solution.1008 They had a hard time evangelizing. Novel systems
often involve not just a new design, but uncertain outcomes, production runs, operational
lifespans, and doctrine.1009 In the short run, the inability of bureaucrats to distinguish
between “combat” and “tactical” vehicles slowed the process. In the long run, the
blurring of roles helped the cause.
All along, the response was propelled by a strong aversion to casualties.
Throughout the 1990s, avoiding casualties was “invariably dominant” in conversations at
the Pentagon, as public support was presumed strongly linked to a light commitment.1010
The aversion, however, was stronger perhaps amongst military than civilian officials, and
amongst civilian officials than the public at large, at least according to research from the
1990s.1011 As a result, in Iraq, the body-count complex of Vietnam was reversed. Progress
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was partly tracked not by how many enemy were being killed, but how few friendlies and
civilians were dying—another stratagem whose pursuit would in no way win the war.
Public support may have generally depended more on marginal increases in casualty
rates.1012 But even as these increased for the Americans in 2005 and 2006, public demand
for a speedy withdrawal from Iraq hovered for most of the war between the bounds of 46
and 56 percent.1013 For Americans, Baghdad was not Mogadishu.1014 Moreover, President
Bush’s decision to surge troops into Iraq after the Republican Party’s relative defeat in
the 2006 federal elections indicated that public support was not his administration’s
primary concern; defending his troops in the war he was choosing to fight was. A few
months after his second defense secretary took charge, defending them with purpose-built
armored vehicles came to the dominate the Pentagon’s short-term procurement plans.
After that, the Defense Department started ordering MRAPs by the thousands. For
industry, the required ramp-up took considerably less time than feared. The ramp-up for
the buyers, though, had taken fully seven years. In that time, the Marine Corps
headquarters for Iraq and Afghanistan (MarCent) had sent two urgent requests to Marine
Corps Systems Command at Quantico for a thousand MRAPs, specifically telling the
bureaucrats there to look first at Force Protection’s Cougar and BAE Systems’ RG31.
That first request, of February 2005, died in committee. The second request, of May
2006, was taken by MarCent around Quantico, directly to the commandant. It request was
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ultimately destined for the Joint Rapid Acquisition Cell, which Deputy Secretary
Wolfowitz had established in November 2004 specifically to get around the conservatism
of the individual military services. This was an important institutional development, as it
laid a parallel path through the bureaucracy, and around the existing priorities of the
Army and the USMC. The 2006 effort built its momentum before the JRAC was fully
engaged, but even so, enthusiasm for the MRAP took a long selling process to get the
idea to the attention of the MarCent commander, the commandant, and then the defense
secretary.
The second biggest barrier to adopting the MRAP was a military perception of
industrial unpreparedness across the United States.1015 Overcoming that problem required
a street marketing effort, with repeated cycles of fielding vehicles and field observation
of their performance.1016 This worked because the technologies were actually quite
publicly proven, after years of building, testing, and demonstrating, with modest, foot-inthe-door concurrence.1017 In this particular case, the modular separation of automotive and
electronic responsibilities allowed clear upgradability, once the program mangers took a
close look. The vehicles were available from running (if trickling) production lines.1018
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Progress was slowed by challenges with the first two manufacturers, Force
Protection and BAE Systems, in managing their corporate alliances, and by Force
Protection’s challenges in managing just about anything. In the end, the more established
and integrated domestic firms Navistar and Oshkosh appropriated most of the value
available in the market.1019 While that is not a tragedy for the government or the troops,
greater attention to particular companies’ strategic and operational choices from 2004
through 2006 could have alleviated some of these problems, and produced greater
industrial readiness earlier. The worry for the future is that repeated success with
discontinuous improvement requires firms to constantly seek new partners to incorporate
into their networks. American military contracting is legally and culturally restrained
from closer supplier relationship management, but a more active industrial strategy by the
government could have created options. The Pentagon’s treatment of the Cougar and the
Buffalo as off-the-shelf products, but ones requiring constant improvement under fixedprice contracts, was particularly unhelpful.
More engineering and better contract management would prove valuable, but
what was really needed was decisive marketing, beginning from industry. There likely
would have been no American MRAPs without Force Protection or BAE Systems OMC.
In their absence, there almost certainly would have been no American MRAPs without at
least Australian Defence Industries, whose Bushmasters might just have been noticed by
their allies after enough time in Afghanistan.
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On the other side of the transaction, someone needed to buy. Leadership mattered,
so the industrialists and their marketers needed to reach real leaders, even if just
indirectly. How important were they? Franz Gayl argued that Gates’ memoir failed to
admit his “own failings” or even that the “MRAP was a team achievement.”1020 Tom
Vanden Brook agreed that Gates’ “summary of the MRAP saga in his book skips over the
bureaucratic process that had ground on for years before he arrived late in 2006.” Once
installed, the defense secretary could hardly “be expected to know about every vehicle
program in the sprawling military portfolio.”1021 It was, after all, Vanden Brook’s own
story in USA Today, relayed by military assistant Lieutenant General Peter Chiarelli, that
prompted Gates to push his subordinates harder. Gates was the last official in a line of
approvals, but his support at the top of the Defense Department facilitated insistences by
congressional leaders—namely Senators Biden, Bond, Warner, and Graham; and
Congressmen Hunter and Taylor—that billions be spent on better armor. Reaching all
those people took effort and time, if all too much time.
Thus, with apologies to Paul Mann and others, to some extent, the emergency
program for the “MRAP worked because you made the secretary of defense the program
manager.” The problem, as Gates’ former deputy secretary Bill Lynn went on, is that
“you can’t do that with every program”.1022 The MRAP is thus partly a story about the
importance of civilian intervention in forcing military adaptation.1023 But how to get to the
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attention of a defense minister? As noted in chapter 2, the “positive arbitrariness” that
benefited Canadian and American military procurement during the Iraq and Afghan wars
should not be taken as an easily repeatable result.1024 Wartime politicians’ schedules and
managerial bandwidth are often consumed with multiple facets of running the war.
Moving ideas from heresy to orthodoxy can sometimes require commitments by
unconventional actors—the mavericks and the mom of 2005 and 2006. But even the
“most successful military innovators must master the art of bureaucracy even as they
attempt to circumvent its most anti-reformist tendencies.”1025 Alan Williams, the
Canadian ADM for Materiel, first replaced his Army’s aging Iltis jeep with the more
mobile and dependable Geländewagen, and then began the introduction of the truly
robust RG31. As noted in chapter 4, he also worked to inoculate his bureaucracy in the
Department of National Defence against contractors’ marketing.1026 But the notion of the
“dependence effect” notwithstanding, even John Kenneth Galbraith acknowledged that
advertising could usefully inform.1027
After all, what could go wrong? What unplanned future threats are really
threatening? Think for a moment about the possibilities of combining robotics with
swarming algorithms and explosively-formed penetrators.1028 A sufficiently clever
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insurgent could hack frisbee-shaped vacuum cleaners to carry out antitank missions—call
them Boombas for fun.1029 Or perhaps hobbyist drones armed with explosives will take
station along aircraft landing paths, like so many aerial IEDs.1030 Or perhaps the next
problem will be some easy but unforeseen way to generally interdict the all-important
satellite navigation and timation of the GPS and Galileo constellations.1031 As noted at the
end of chapter 6, if industry hatches the first, essential, but unorthodox answer to any of
these problems, defense leaders need to understand the processes of military-industrial
marketing, and how to help their agencies and services be marketed to. To evaluate the
full message, they should understand how insurgent marketers are disguising their
disruptive innovations to ensure that they do not encounter too much bureaucratic
resistance.1032 They should be attuned to how innovations can be held up by problems of
categorical legitimacy, and how the institutional work of loose, public-private,
entrepreneurial networks can overcome those barriers.
POLICY-MAKERS: TO FIND THE NEXT MRAP, CULTIVATE MILITARY ENTREPRENEURS
As recently as 2010, many military forces were eager to return to normal business,
as the counterinsurgent campaigns in Iraq and Afghanistan were perceived to wind
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down.1033 The rise of the the Islamic State organization dashed those hopes. This problem
should be expected to recur—whatever the institutional disinterest, the counterinsurgency
era is far from over, “for the simple reason that the era of insurgency is not over.”1034 By
the hybrid warfare tactics of the 2006 Second Lebanon War, and certainly from those of
the ongoing Russo-Ukrainian War, it has become apparent that the answer to the
irregular-or-regular combat debate must be “both.”1035 So, whether the next sudden,
unanticipated threat will emerge in a war big or small, the MRAP saga suggests offers a
prescription for better organizing military procurement for more rapid battlefield success.
Rational behavior in weapons acquisition is “hard to define and even harder to
enforce.”1036 But if rational behavior cannot be enforced, then perhaps the right
bureaucratic behavior can be drawn out with the right organizational pathways. The
problem was that the MRAP enthusiasts were competing against entrenched corporate
cultures, and some difficult principal-agent relationships.1037 With imperfect policing of
mid-grade bureaucrats by flag officers, and of the military services by civilian officials,
organizational architecture may depend on choices about the allocation of decision
authority, performance evaluation systems, and individual rewards.1038 In the 2000s, all
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were conspiring against reformers in the Department of Defense, and all three require
attention.
First, exquisitely laid procurement plans with multiple veto players made
introducing new ideas very difficult. The Iraqi and Afghan insurgents hoped that the
Coalition’s center of gravity lay to its rear, with casualty-sensitive electorates who could
chase bellicose governments from office. As it turned out, the Defense Department’s
center of gravity was to the rear as well, amongst the live-and-let-live flag officers and
SESs, who focused on training and planning and maintaining the status quo.1039 A 2010
survey of recent West Point graduates strongly suggests that Army officers find the
problem acute: fully 70 percent concurred with the belief that the Army does not promote
the right people to the flag ranks, and 65 percent said that high exit rate of junior officers
has led to a less competent set of general officers.1040 As Max Planck put it in his
autobiography, sometimes a new view “does not triumph by convincing its opponents
and making them see the light, but rather because its opponents eventually die, and a new
generation grows up that is familiar with it.”1041 Eventually, the most conservative and
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careerist officers must retire.1042 That would not have been, however, a viable wartime
strategy.
There were certainly bright spots: perhaps the best attribute of General Petraeus’s
staff in Baghdad was their willingness to provide “frank and unvarnished advice.”1043
There were just not enough Gert De Wets and Susan Aldersons to make a difference
faster. This is substantially because occasional gaffes are more damaging to one’s career
than successes can be furthering. Consider how the Army waited six years, after first
sending Strykers to Iraq, to paint them desert tan.1044 It may seem mystifying that no
enterprising brigade or battalion commander managed to raise the money for some
locally-procured paint and sprayers to undertake the effort. The troops were, after all,
buying their own body armor, as they had begun buying, as far back as the 1991
campaign, their own GPS receivers. But rather than mystifying, the commanders’
collective inaction may be attributable to the culture of conformity than reigned in the
Army from the end of the Cold War through at least the middle of the past decade. As
former Army officer and noted critic Paul Yingling has suggested, it may be
“unreasonable to expect that an officer who spends twenty-five years conforming to
institutional expectations will emerge as an innovator in his late forties.”1045 In this
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environment, field users sometimes know what they want but cannot bring themselves to
act.
That is because, third, lockstep promotion to an early retirement, field-grade
officers have strong incentives for keeping quiet, regardless of who in far-away countries
is dying. Not everyone has ordinary motivations, so incentive structures are not the only
lever to pull. When the organizational conditions are right, entrepreneurship is a logical
and expected response to environmental turbulence.1046 If all progress depends on a
heretofore unreasonable point of view, we should want to know those who can make the
unreasonable reasonable.1047
Defense leaders ought to be asking themselves whether their organizations are
rewarding, protecting, and promoting the 21st-century Williams Sims, Pete Quesadas,
Hyman Rickovers, Brute Krulaks, Frank Aults, and John Boyds.1048 Review boards need
to care more about pushing envelopes than peccadillos. They should be looking instead
for officers who stand alert to opportunities, who will work to overcome the barriers, and
who can make judgements under uncertainty.1049 The MRAP story shows that even the
Marine Corps, which prides itself on instilling behaviors like these in its officers, has
much progress to make. But as long as the leadership is not actively pushing out the
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innovators, the cause is not lost, for not every potential military entrepreneur “is going to
want to make a fortune by age 30 in a social media start-up.”1050
INDUSTRIALISTS: TO SELL THE NEXT MRAP, KNOW WHEN TO IGNORE CUSTOMERS
Military and business organizations may be “like apples and oranges,” with
“different goals, different purposes, and different patterns of behavior,” but learning from
one another is important. Many senior military officers have at least some business
education, and most senior defense industrialists appreciate military history.1051 For their
part, defense industrialists need to know how to break down those barriers more rapidly.
Many of these are in industry, and both top-down nature of the JCIDS process and the
allergy of procurement officials to open communication make sharing difficult.1052 The
military services dominate the early phases of the weapons acquisition process. In the
United States, when the legislature gets involved, it is in the committees, and only rarely
on the floor. Much of procurement is follow-on, providing limited opportunity to
intervene. Established industry fits neatly into this system: the normative isomorphism of
the largest arms contractors has created organizational structures and cultures matching
those of the military services.1053 The Iron Triangle then works to mutual advantage,
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mostly cooperatively, and “motivated as much by policy as by parochial concerns.”
Those policies, however, are hard to change—even in time of war.1054
The specific problem during the Iraq War was that this system of bureaucratic
systems did not swiftly identify as a basic vehicular solution engineered in South Africa
some thirty years prior. The customers of the firms that were building MRAPs had an
unplanned imperative to equip battalion after battalion with a vehicle explicitly designed
to prevent the sort of fatalities they were suffering daily. The existing alternatives were
unsatisfying, as continuing to tinker with the conventional architectures of Humvees and
Bradleys was not proving successful, even if AM General, O’Gara-Hess, and United
Defense (the latter two later part of BAE Systems) were conscientiously working hard at
that. The ideas from Force Protection and BAE Systems OMC just did not get through.
It was not that senior American officers and officials did not believe that they
needed more mine-resistant vehicles. They clearly did, as they quickly sought to replace
all the ordinary Humvees with armored Humvees. The problem was the presumption of
adequacy. As in the old Soviet system, “innovation was carried out through a directive
from above.” If that innovation did not comport to doctrine, the general staff was not
interested.1055 Obsession with technology and “the disconnect between the true nature of
these conflicts and prewar visions of future war” were much of the problem.1056 But the
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counterinsurgency reforms of 2006 through 2008 also suggest that innovation produced
by civilian mandates on the military are “more likely to be shaped by perceptions of
technological change” than possibilities for doctrinal development.1057 It may be easier to
grasp the meaning of the v-shaped steel hull of an MRAP than to learn how to eat soup
with a knife, or even to fathom what that means. For marketers, this is about making the
story real for the simple cavemen in Congress.1058
That the vehicle was originally bought for bomb squads, but was just as well suited
to the infantry, was not a fatal or even misleading misrepresentation. Creating a message
around something new often relies on a degree of categorical ambiguity.1059 Younger
officers, “markedly more self-reliant and confident of their abilities than their babyboomer superiors,” may be fertile ground for seeding fresh ideas in that way.1060 Until
David Petraeus’ efforts, redefining doctrine rapidly was a task for “bookish militaries,”
and not the at least mildly anti-intellectual US Army.1061 To get further, the innovation

inconclusive: they showed enthusiasm for both cutting-edge information-intensive war-fighting concepts
and traditional platforms. See Thomas Mahnken and James R. Fitzsimmonds, The Limits of
Transformation: Officer Attitudes toward the Revolution in Military Affairs, Newport Paper no. 17
(Newport: US Naval War College, 2003).
1057
Erica Borghard, “Military Organizations and Military Innovations; Or, How the Armed Services Can
Be the Vanguard of the Revolution (in Military Affairs),” Mini-APSA, Columbia University, 30 April
2010, pp. 41–42.
1058
Here I refer to Phil Hartman’s portrayal from 1991 to 1996 of Keyrock, the “Unfrozen Caveman
Lawyer” on NBC’s Saturday Night Live. The recurring gag depended on the contradiction between
Keyrock’s superficial simplicity but underlying legal and political sophistication.
1059
Elizabeth Pontikes, “Fitting in or Starting New? Invention, Ambiguity, and Category Emergence in the
Software Industry, 1990 - 2002,” working paper, the University of Chicago Booth School of Business, May
2010, p. 1.
1060
Dan Baum, “Battle Lessons: What the Generals Don’t Know,” New Yorker, 17 January 2005. Consider,
for example, how older officers were much more resistant to the limitations of remote weapon mounts. For
one view, see Don Loughlin, “The External Gun Turret: Often a Bridesmaid, Never a Bride,” Armor,
January-February 1996, pp. 20–23. Note how the author makes a point of noting that he graduated from the
US Army’s School of Armor in 1953.
1061
Adamsky, op. cit., p. 122.

255

had to be disguised—in part because the services’ shares of military spending have been
slow to change, limiting in turn their enthusiasm for competitive paradigms.1062
For industrialists, the MRAP story suggests that the first step in addressing any
emergent threat is to search the world, and license its designs. The wars in Iraq and
Afghanistan have shown that in today's open-source, highly networked world, no single
military force or even nation has a mastery of all the best tactics or weapons. The Iraqi
insurgents had a pretty good training system too—the battlefield, were they worked “24
hours a day, 365 days a year, going up against the world's best.”1063 That emphasis on the
front line points to the second step. Engineering is essential, but in this sense, it proceeds
hand-in-hand with marketing and customer relationship management. Sticking close the
user community is essential, as much forthcoming innovation will draw on the groundlevel experience and informal requirements-development of front-line troops.
But once apprised of their life-threatening problems, industrialists who love their
customers should ignore them sometimes too. Quietly cultivating relationships is
valuable, but following the buyer downhill is not the path to military or commercial
success.1064 There is a parallel in commercial aviation, where aircraft, avionics, and
engine manufacturers often must push conservative customers to adopt new technologies
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that can benefit them.1065 Customers do often provide some of the solutions, but industry
should not rely exclusively on them.1066 In the past 20 years, this has been absolutely true
of not just the MRAP program, and of that other icon of the wars, the Predator drone.1067
The personal characteristics of the buyers and the situational factors of current events are
extraordinarily important to one’s customer analysis.1068 Finding the Anthony Jacksons,
John Sattlers, Michael Hagees, and Robert Gates—even while their attention is focused
on the battle at hand—is essential. Finding your own Vernon Joynts, Kelly Johnsons, Ed
Heinemanns, and Abe Karems may provide a disproportionate volume of the genius.1069
Grooming the next Steve Jobs is challenging, but in defense contracting, lives actually
depend on it.1070
THEORISTS: TO HASTEN THE NEXT MRAP, STUDY MARKETING TO THE MILITARY
Regular injections of that sort of insight are essential to military-industrial
success. That is because “successful organizations,” as Andrew Hill and Stephen Gerras
of the US Army War College recently wrote, “can be extraordinarily persistent and
creative in denying the obvious, ignoring signals that suggest a need to challenge key
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strategic assumptions.” In the First World War, as noted in the introductory chapter, the
British Admiralty presumed that “victory at sea depended on destruction of the enemy’s
fleet.” Citing Mukunda, Hill and Gerras observed that this was an initially
unobjectionable but ultimately false statement.1071 At one point, the U-boats were winning
without sinking the battle line. Another such statement, they noted, is that “freed from a
tyrant, a liberated people will welcome and cooperate with its liberators.”1072 A third
might be General Speakes' assertion in 2007 that landmines were “frankly not a major
concern to any heavy force.”1073 For dispelling similar misconceptions in the future,
marketing will matter.
But while we have many decades of research on marketing, and many as well on
military innovation, we yet lack a theoretical literature on marketing to the military.
There is at least a need to codify the practical wisdom of what defense-industrial
marketing professionals do. So what would constitute a research agenda? The MRAP
story suggests at least four questions that could use better answers.
Does Placement at Trade Shows Increase the Likelihood of Adoption of New
Weapons?
The point may seem small, but in the defense industry, business gets done at trade shows.
These forums are the physical embodiment of marketing: buyers, sellers, observers,
designers, influencers, and users of weaponry are all gathered in one place, over a few
1071
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days, spending their time, money, and effort to veritably create the arms market.1074 Early
on, Force Protection lacked the staff, the money, and sometimes even the fuel to get its
vehicles there. As a counterfactual, consider whether more progress would have been
made if the Cougar or the truly hulking Buffalo had found better placement on show
floors in 2003 or 2004. If so, should defense ministries take more interest in how trade
shows are managed? Some shows, like London’s annual Defence Security and
Equipment International (DSEI), are sponsored by national governments. But conversely,
would closer bureaucratic attention to the details of how shows are organized smother the
organizers’ creativity?
Are Small Businesses Better Suited for Producing Disruptive Innovations in
Armaments?
Once the company had the money, though, Force Protection came in force, with
big vehicles and beloved puppets. In the long run, displaying the vehicles would at least
partly give away the game. The basic science was visually apparent: v-hulls, high ground
clearance, and frangible components. Oshkosh and Navistar would eventually take much
of the market. But they could have done so, had they chosen, rather earlier, as they had
the big development teams that could have designed their own versions years before. The
struggling General Motors, Ford, and Chrysler could similarly have offered to build
some. Small numbers just weren’t worth the trouble for any of those big companies, but
small numbers were needed to later sell big numbers. Can defense ministries find
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systematic incentives in their supplier relationships to induce to big organizations to care
earlier. If not, what will induce the small firms to keep investing, if large contractors hold
many of the advantages in the business?
Would Decentralized Procurement and Budgeting Authority Create More At-bats
for Marketers?
The MRAP was brought to the US Marine Corps and the US Army by three oftassailed features of American military procurement: contractors’ profit motives,
Congressional earmarks, and inter-service rivalry. The first harnesses private incentives
for the government's good. The second provided funding at an early and important
juncture. The third provided an exploitable split between two different organizational
priorities. As Force Protection’s lobbyist later remarked, “the Army was stonewalling; it
didn’t want to deal with the problem.”1075 Even though it was his service foot-dragging,
current Army Chief of Staff General Mark Milley has been asking for greater authority to
manage procurement in the Army Department and at his level. Would that sort of
decentralization actually help, and in peacetime particularly? Will continuing separate,
dedicated organizations like the JIDA help? Have such agencies organizationally
survived past wars?1076 Can their urgency be maintained in peacetime? And in the United
States specifically, can the joint emergent operational needs (JEONs) process eventually
prove useful?
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Can Coordinating Defense Entrepreneurship Achieve Faster Adoption of New
Weapons?
In the United States, the Marine Corps’ adoption of the MRAP was driven by a
sequenced but rather uncoordinated effort by private and public entrepreneurs. But what
if civil servants, military officers, and defense contractors—at relatively low levels of
their organizations—could communicate more freely with one another? In future efforts
to explore possibilities for new weapons, should they be encouraged to do so? On one
level, Under Secretary Frank Kendall wants just that, with his insistence that defense
contractors brief defense officials on their plans for reimbursable but independent
research and development (IRAD) spending.1077 His proposal, however, was sharply
criticized by several of the leaders of the companies whose cooperation he wanted.1078 But
consider again the counterfactual—would the MRAP have been adopted faster if the
military and industry had been more regularly communicating the art of the possible? In
the MRAP case, private industry led—but generally, under what general conditions do
private entrepreneurs better lead? Under which do public ones? Is this coordination
feasible in the legal and regulatory environment of the American defense acquisition
program? The fear, uncertainty, and doubt which government lawyers are professionally
incentivized to spread stifle communication between procurement officials and
prospective suppliers.1079 Would coordination then be less difficult in another country?
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A better theoretical understanding of how these systems of innovation should
work should inform policies to improve material acquisition, which desperately need
work. For a contemporaneous parallel, consider how dealing with insurgents’ bombs in
Iraq bore a similarity to dealing with underwear bombs in the United States. On
Christmas Day 2009, the infamous Umar Farouk Abdulmutallab tried to blow up
Northwest Airlines Flight 253, from Detroit to Schiphol, by concealing plastic explosives
in his pants. When he attempted to light them afire, he was subdued by passengers. After
the incident, Homeland Security Secretary Janet Napolitano told ABC News that “the
system worked”.1080 At the time, she meant the system to alert after the fact other aircraft
and airports to other possible threats. The very next day, after strong criticism, she
admitted that the security system meant actually to prevent such attempts had “failed
miserably”.1081 The whole system could be said to have worked only if grassroots action
was part of that system. In Iraq, the procurement system worked for the troops facing
improvised landmines only if the infantrymen, staff officers, and science advisors in
Marine Corps field units were part of that system. With its problem-solving knowhow
and technical expertise, would-be defense contractors can and should be part of that
system. Their marketers are speaking to government. Officialdom needs to know when
and how to listen.
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Figures

Figure 1: Advertisements

Advertisements for Force Protection’s Buffalo and Cougar vehicles, circa 2005.
Images courtesy of Blue Ion Advertising, Charleston, South Carolina.
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Figure 2: Casspir

Burundian National Defense Force soldiers deploy from their Casspir vehicle
during a mechanized infantry course in April 2012 with Texas National Guardsmen of
the 124th Cavalry Regiment. Note the v-shaped hull, high ground clearance, and top
hatches. Photography courtesy of US Army Africa.
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Figure 3: Armored Humvee

An up-armored Humvee of the US Marine Corps in Iraq in September 2005. Note
the riveted armored doors and makeshift gun-shields. Photograph courtesy of Colonel
Erik Peterson USMCR.
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Figure 4: Farmer armor

Farmer armor: a U.S. Army 5-ton cargo truck in 2005, with improvised armor on
the doors, a rear gunner's box, and an improved bumper. Photo by Jeff McFall at Camp
Adder (now Imam Ali Air Base), Iraq.
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Figure 5: Humvee evolution

The evolution of Humvee variants, 1984 through 2006. Chart courtesy of Marine
Corps Systems Command.
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Figure 6: M113

An M113A3 of the US Army in Iraq in November 2005. Note the flat bottom and
sides. Photograph courtesy of Colonel Erik Peterson USMCR.
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Figure 7: Buffalo

A Buffalo vehicle of the US Army in Iraq in November 2005. Note the v-hull,
high ground clearance, robotic arm, and GPS antenna on the roof. Photograph courtesy of
Colonel Erik Peterson USMCR.
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Figure 8: MTVR

Iraqi National Army troops deploying from a farmer-armored MTVR truck
alongside a US Marine Corps training team in December 2005. Photograph courtesy of
Colonel Erik Peterson USMCR.
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Figure 9: Meerkat

A battle-scarred US Army Meerkat in Iraq in January 2006. Note the supporting
shipping container in the background. Photograph courtesy of Colonel Erik Peterson
USMCR.
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Figure 10: FMTV

Iraqi troops riding in September 2005 in a US Army FMTV with a RACK cab
and makeshift gun-shield forward, and farmer armor aft. Photograph courtesy of Colonel
Erik Peterson USMCR.
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Figure 11: RG31

An RG31 of the US Army, after encountering a mine in Iraq sometime before
January 2006. Photograph courtesy of Colonel Erik Peterson USMCR.
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Figure 12: Cougar in blast testing

A Force Protection Cougar during blast-testing at Maryland’s Aberdeen Proving
Ground in January 2007. Photograph courtesy of Marine Corps Systems Command.
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Figure 13: Cougar after land mine strike

A Cougar after encountering a massive land mine in Iraq in 2007. The blast
ripped the engine from its compartments and hurled it over 100 feet away. The six crew
and passengers walked away with minor injuries. Photograph by an anonymous soldier in
Iraq, via “Imagine this was a ‘Snatch’,” EU Referendum blog, 28 August 2007.
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Figure 14: Cougar engine after land mine strike

The engine. Photograph by an anonymous soldier in Iraq, via “Imagine this was a
‘Snatch’,” EU Referendum blog, 28 August 2007.
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Figure 15: M1117

A Textron M: Fov ASV of the 385th Military Police Battalion travels through a
dry river bed in Khost province, Afghanistan in September 2007. Note the turret with the
smoke dispensers, 7.62 mm machine gun, and 40 mm automatic grenade launcher. The
ASV later formed the basis for Textron’s successful bid for the Canadian Army’s TAP-V
program. Photograph by Specialist Micah E. Clare, and courtesy of the US Army.
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Figure 16: Force Protection’s factory

Assembly of Cougar MRAPs in the main assembly hall at Force Protection
Industries in Ladson, South Carolina in January 2008. Note the relative lack of
automation and the build-up of work-in-progress inventory towards the end of the line—
four years after the company closed its first significant sale of the vehicle. Defense
Department photo by Cherie A. Thurlby.
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Figure 17: Caiman MRAP ambulance

A prototype Caiman ambulance in 2010, with sunshield and Frag Kit 6 standoff
armor. Photograph by BAE Systems, and courtesy of the US Army.
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Figure 18: Buffalo in route clearance

A US Army route clearance team searches a suspected IED site using the remote
controlled spork on their Buffalo in June 2010. Note the RPG cage around the vehicle.
Photograph courtesy of the US Army.
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Figure 19: MRAP convoy

An MRAP convoy in action. Photo courtesy of the US Army project office for
MRAPs.
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Figure 20: Bushmaster

An ADI Bushmaster of the Royal Netherlands Army, with remote machine-gun
mount, serving with Task Force Uruzgan in 2008. Photograph courtesy of the Dutch
Ministry of Defense.
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Figure 21: G-Wagons

Two Canadian Army G-Wagons during a demonstration at the 2009 Portage-laPrairie air show in Manitoba. Photograph courtesy of Tyler Brenot.
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Figure 22: Maxxpro and M-ATV

A Navistar Maxxpro (left) and an Oshkosh M-ATV (right) in Afghanistan in
December 2011. Photograph courtesy of the US Army.
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Figure 23: JLTV prototype assembly

An Oshkosh JLTV prototype during assembly in Wisconsin in May 2013. Note
the heavy truck immediately after on the integrated production line. Photograph courtesy
of Oshkosh Defense.
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Figure 24: JLTV helicopter lift

The helicopter sling load transportability test of the Joint Light Tactical Vehicle
(JLTV) with the US Marine Corps’s CH-53E. Note that this is the pickup truck version of
the vehicle. Photograph courtesy of the US Army’s product manager for JLTVs.
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Figure 25: US fatalities and MRAP orders
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Glossary
4x4
8x8
AAV
ABRO
ADF
ADI
ADM
AO
ASV
CD&I
CDD
CENTCOM
CEP
CEV
COCOM
CSI
CSIR
DARPA
DFARS
DND
DOTMLPF
DPA
DPAS
DPG
DPM
ECV
EFP
EFV
EMD
EOD
EPAK
FAR
FCS
FHTV
FMTV
FOB
FPI
FRES
FYDP

A four-wheeled, four-wheel-drive vehicle
An eight-wheeled, eight-wheel-drive vehicle
Amphibious Assault Vehicle
(British) Army Base Repair Organization
Australian Defence Force
Australian Defence Industries
Assistant Deputy Minister
Area of Operations
Armored Security Vehicle
Combat Development and Integration
Capabilities Development Document
US Central Command
Circular Error Probable
Combat Engineer Vehicle
A regional four-star Combatant Commander
Critical Solutions International
Central Scientific Research Organization
Defense Advanced Research Projects Agency
Defense Federal Acquisition Regulations Supplement
(Canadian) Department of National Defence
Doctrine, Organization, Training, Materiel, Leadership, Personnel & Facilities
Defense Production Act
Defense Priorities and Allocation System
Defense Planning Guidance
Draft Presidential Memorandum
Expanded Capacity Variant (a larger Humvee)
Explosively-Formed Penetrator
Expeditionary Fighting Vehicle
Engineering and Manufacturing Development
Explosive Ordnance Disposal (the bomb squad)
Enhanced Appliqué Armor Kit
Federal Acquisition Regulations
Future Combat Systems
Family of Heavy Tactical Vehicles
Family of Medium Tactical Vehicles
Forward Operating Base
Force Protection Industries
Future Rapid Effects System
Five-Year Defense Program

288

GAO
GD
GDLS
GFE
GPV
GSTAMIDS
HEV
HMMWV
I&L
ICD
IED
IG
ILAV
IPT
ISG
IVMMD
IWN
JCIDS
JDAM
JEONS
JERRV
JIDA
JIEDDO
JIPT
JLTV
JPO
JRAC
JROC
JUONS
KMW
KPP
KSA
LET
LMV
LRIP
LSAC
LSSA
LVSR
LVT
M-ATV
MAGTF

Government Accountability Office, formerly the General Accounting Office
General Dynamics
General Dynamics Land Systems
Government-Furnished Equipment
General Purpose Vehicles (small company in Michigan)
Ground Standoff Mine Detection System
Hardened Engineer Vehicle (a version of the Cougar)
High-Mobility Multipurpose Wheeled Vehicle (the Humvee)
Installations and Logistics
Initial Capabilities Document
Improvised Explosive Device
Inspector General
Iraqi Light Armored Vehicle
Integrated Process Team
Iraq Study Group
Interim Vehicle-Mounted Mine Detection System
Immediate Warfighter Need
Joint Capabilities Integration and Development System
Joint Direct Attack Munition
Joint Emergent Operational Need Statement
Joint Explosive Ordnance Disposal Rapid Response Vehicle (another Cougar)
Joint Improvised Threat Defeat Agency
Joint Improvised Explosive Device Defeat Organization
Joint Integrated Process Team
Joint Light Tactical Vehicle
Joint Program Office
Joint Rapid Acquisition Cell
Joint Requirements Oversight Council
Joint Urgent Operational Need Statement
Krauss Maffei Wegmann
Key Performance Parameter
Key System Attribute
Line Engineer Tractor of the Australian Army
Iveco’s Light Multirole Vehicle
Low-Rate Initial Production, or a production lot thereof
Low Signature Armored Cab
Land Systems South Africa (a division of BAE Systems)
Logistic Vehicle System Replacement
Landing Vehicle Tracked
MRAP All-Terrain Vehicle
Marine Air-Ground Task Force
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MARADMIN
MARPAC
MCCDC
MDA
MDAP
MEF
MNF
MNS
MOWAG
MRAP
MROC
MTVR
NASCAR
NASDAQ
NATO
O&S
OEM
OMC
ORD
P&D
PPBE
PPBS
PRT
PVI
PWGSC
RAAF
RACK
RAR
RCP
REF
RFI
RFP
RPG
RSD
RST-V
SHE
SDD
SES
SIGACTS
SOCOM
SPAWAR

Marine Corps Administrative Message
Marine Corps Forces Pacific
Marine Corps Combat Development Command (at Quantico)
Milestone Decision Authority, and separately, the Missile Defense Agency
Major Defense Acquisition Program
Marine Expeditionary Force
Multinational Force West
Mission Need Statement
Motorwagenfabrik AG of Switzerland
Mine-Resistant Ambush-Protected vehicle
Marine Requirements Oversight Council
Medium Tactical Vehicle Replacement
National Association for Stock Car Auto Racing
National Association of Securities Dealers Automatic Quotations system
North Atlantic Treaty Organization
Operations & Support
Original Equipment Manufacturer
Oliphant Manufacturing Company
Operational Requirement Document
Production and Deployment
Planning, Programming, Budgeting and Execution System
Planning, Programming, and Budgeting System
Provincial Reconstruction Team
Protected Vehicles Incorporated
Public Works and Government Services Canada
Royal Australian Air Force
Radian Armor Crew Kit (for the FMTV)
Royal Australian Regiment
Route-Clearance Package
Rapid Equipping Force
Request For Information
Request For Proposals
Rocket-Propelled Grenade
Rolling Stock Division (of DSD)
Reconnaissance, Surveillance, and Targeting Vehicle
Service Acquisition Executive
System Development and Demonstration
Senior Executive Service, or a member thereof
Central Command’s Significant Activities database
US Special Operations Command
Space and Naval Warfare Systems Command, or one of its Centers
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TAP-V
TF
TRADOC
TSG
UDLP
USD-AT&L
UUNS
VMMD

Tactical Armored Patrol Vehicle
Task Force
US Army Training and Doctrine Command
Technology Solutions Group (original name of Force Protection)
United Defense Limited Partnership
Under Secretary of Defense for Acquisition Technology, and Logistics
Urgent Universal Need Statement
Vehicle-Mounted Mine-Detection System
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