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Abstract 

 In order for the United States to maintain its position as a hegemon, to increase its 
technological superiority to counter any enemy and to meet the requirement to fight "any enemy, 
anywhere, anytime,"1 the Department of Defense (DoD) must revamp the policies and 
procedures currently in place.  DoD must ensure that it has the right mix of scientific and 
engineering personnel to manage the acquisition system, must invest in basic technologies, must 
use modern management practices to mitigate financial risk and be willing to embark on projects 
which may not succeed.  If DoD does not do these things, then there is risk that as technology 
developments continue to increase in speed, that a potential adversary will get inside the U.S.’s 
OODA (observe, orient, decide, act) loop and present the U.S. with strategic level surprise.   
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Chapter 1 
Introduction 

 
From the time of the caveman to today’s modern warrior, the individual who can quickly 

identify a weakness in an opponent and identify a way to capitalize on this weakness will win in 
battle.  Colonel John Boyd, USAF (Ret.) pinpointed a circular process or loop in four parts 
known as observation, orientation, decision, and action, (OODA) to review the capabilities of an 
adversary, identify the adversary’s weakness(es) and develop a way to target the shortfall(s).  
The individual or military power which executes this OODA loop the fastest has the advantage 
over an adversary.   

Today, rapid advancements in technology result in the ability to complete the OODA 
loop faster, and those who complete the OODA loop fastest have a distinct advantage.   “Combat 
has become mainly a race to reach the end of one’s decision cycle first.  Whoever wins that race 
gets to take the first shot.  And because modern weapons are so precise and deadly, whoever 
wins the opportunity to take that first shot wins, period.”2  Fielding the technologies ability to 
complete the OODA loop the fastest requires not just doing the scientific research, but also 
proper management of the technology transition process and the acquisition system.   “The 
mistaken belief that technological breakthroughs can win wars fails to recognize the importance 
of doctrine and organization in translating technology into advantage.”3  It is through the 
adaptation of new doctrine and the transitioning of advanced technologies to the operator that 
gives the warfighter the edge. 

Today’s acquisition processes limit the U.S.’s ability to quickly respond to the rapid 
changes on the battlefield.  The current delivery time for new capabilities into the field is 
typically 15-20 years from an initial concept to full operational capability.  This length of time 
provides a vast amount of time for an adversary to look at the USAF and observe, orient, decide, 
and to take action with a capability that will overcome our warfighting advantage.  Norm 
Augustine, then CEO for Martin Marietta, commented on the systems used during the Gulf War 
as “largely representing the technology of the 1960s, the development of the 1970s, and the 
production of the 1980s – all utilized by the people of the 1990s.”4  Today, commanders and 
military members are adapting old technology with new procedures and some new minor add-on 
technology to quickly react to events in the field.  While this may satisfy some short-term 
requirements, this process does not take advantage of the advancements in technology and 
materials to ensure the warfighter has the upper hand against an agile, adaptive adversary.   

Increasingly, states find themselves contending with non-state actors that function as 
networks rather than bureaucracies.  They have shown themselves to be clever, adaptive and able 
to access the same civilian designed, commercially available, globally distributed technologies 
that modern militaries, heavily reliant on commercial-off-the-shelf (COTS) have available, and 
they do so in shorter time frames than states. 

In order for the USAF to respond to meet the challenges of these technological savvied 
adversaries across the wide range of opponents, new ways to quickly identify, develop and 
deliver new capability to the field need to be constructed to maximize the advantage to 
warfighters.  Technological advancements continue to change at such a pace that waiting 15-20 
years for the delivery of a capability will result in systems that are already four to five 
generations behind the technology.  For example, computer technology is currently doubling 
computer processing and speed every 12-18 months.   This doubling effect, known as Moore’s 
law, reflects not only the rapid advancement in computer speed, but also a reduction in the costs 
to produce these transistors.  At times, Moore’s Law has been exceeded.   On 14 February 2007, 
IBM announced that it had “devised a way to triple the amount of memory stored on computer 
chips and double the performance of data-hungry processors by replacing a problematic type of 
memory with a variety that uses much less space on the slice of silicon.”5  Similar advances are 
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occurring in the areas of nanotechnology, biotechnology and the materials sciences.  Rapid 
technology advances have rendered our current acquisition and technology transition processes 
obsolete.  DoD needs to develop processes and develop well-trained personnel to enable quick 
insertion of new technological advancements to deliver best capability to our warfighters.  
Among the key questions for the future is will the USAF be able to adapt to technological 
change faster than our adversaries?   

The 27 April 2001 “Transformation Study Report” defined transformation as “changes in 
the concepts, organization, processes, technology application and equipment through which 
significant gains in operational effectiveness, operating efficiencies and/or cost reductions are 
achieved.”6  This definition of transformation reflected DoD’s focus not only on the changes 
resulting from the scientific advancements but also the need to change the policies, procedures 
and organizational structures to adapt the technological advancements.  In order to adapt faster to 
the ever changing environment faced by the rapid advancement in technology, the services must 
train, organize and equip a workforce that is well educated, adapts quickly and thinks outside the 
box to complete the OODA loop faster than an adversary.   
The whirlwind projected from these technological advancements requires the USAF to identify 
alternative ways to change and adapt while still meeting warfighters needs. Adapting quickly and 
knowing which technological advancements to pursue will not be easy.  It requires a high-tempo, 
risk-oriented environment.7  While DoD has conducted numerous reforms, and while these 
reforms have reduced cycle time, cost and schedule overruns, the current acquisition system is 
still inadequate and will not develop the rapid adaptability required for the USAF to meet future 
challenges presented by rapid advancements in technology.8  Changes to the way the USAF is 
organized and trained must be incorporated.  Robust leadership that is also technically savvied to 
identify the appropriate technologies in which to invest scarce Defense dollars are both 
necessities.   To make the case for these changes, this paper will first look at this problem from a 
historical perspective.  It will then look at some possibilities for the future, and then examine the 
service’s Title X responsibilities.  Within this examination, it will discuss the organizational, 
personnel, and leadership issues associated with creating a more adaptive acquisition process.   
   



 3

Chapter 2 
Historical Perspective 

Don’t ever expect Air Force people to just let change happen.  We 
get ahead of change, shape change, make change work for us. 

Gen Merrill A. McPeak 
 

  For almost forty years, the DoD has organized, reorganized and analyzed the acquisition 
processes to improve the cost, schedule and performance of the weapon and computer systems 
purchased for the warfighter.  In 1969, the military acquisition reform initiatives began with a 
report from the Packard Initiatives with a focus on increasing costs, duplicate initiatives across 
the services, and a lack of trained acquisition professionals in the military workforce.  “There 
have been frequent major acquisition reform initiatives responding to concerns that acquisition 
costs are too high, that the Department is buying the wrong things, or that the organization’s 
process is too slow.”9   

In the last twenty years, these efforts at reform have grown more intense.  Faced with 
inter-service rivalries and a need to streamline the military chain of command, in 1986 Senator 
Barry Goldwater and Representative William Nichols submitted a bill, now referred to as the 
Goldwater-Nichols Act to overcome these issues.  With regard to the acquisition process, the 
Goldwater-Nichols Act required greater coordination and a look at solutions to satisfy joint 
requirements.  Previously, each service worked their requirements and funding in isolation thus 
causing duplication of effort and the delivery of systems which were often not interoperable.  
The Goldwater-Nichols Act provided the services the ability to capitalize on unity of effort and 
to capitalize quickly on technological advancements identified through acquisition efforts of 
each of the services.  In 1986, the Packard Commission delivered a report entitled “The Quest for 
Excellence.”  This report was followed, in 1989, by then Secretary of Defense, Dick Cheney’s 
“Defense Management: A Report to the President.”  “Each of these efforts attempted to deal with 
ballooning costs, duplicative programs across services, and the authority line for determining 
acquisition priorities, budgets, and program evaluations but often also added layers of reporting 
and bureaucracy.”10  In 1993, Vice President Al Gore placed his mark on government 
reformation with his report: “Creating a Government that Works Better and Costs Less: The 
Gore Report on Reinventing Government.”  This report called for changes to simplify 
procurement processes, eliminate regulatory burden and to rely more on the commercial 
practices and marketplace.   

In 1994, Secretary of Defense William Perry focused his reformation on the delivering 
capability to the field vice processes with his memo titled, “A Mandate for Change.”  In 1994, a 
new office, titled the Deputy Undersecretary for Defense (Acquisition Reform) was created to 
address issues associated with a decreasing industrial base, while attempting to improve the cost, 
schedule and performance of military systems in the acquisition process.  Colleen Preston, the 
first Deputy Undersecretary of Defense for Acquisition Reform, implemented the use of Process 
Action Teams (PAT), Integrated Product Teams (IPT), and initiated efforts to capture lessons 
learned from current acquisition processes.11  In 1999, the document called “The Road Ahead: 
Accelerating the Transformation of Department of Defense Acquisition and Logistics Processes 
and Practices” was released with three main goals: (1) reduce the acquisition cycle time; (2) 
lower total ownership costs in program costs and logistics support; and (3) lower overhead costs 
of acquisition and logistics.  This document also initiated the construction of another new office 
to oversee acquisition reform, specifically, the Office of Acquisition Initiatives under the 
direction of the Deputy Undersecretary of Defense for Acquisition, Technology and Logistics 
(AT&L).  Near the end of 2002, the Deputy Secretary of Defense, Paul Wolfowitz canceled the 
DoD 5000 series of acquisition policy documents.12  On 7 June 2005, Gordon England, then 
Acting Deputy Secretary of Defense, directed the Air Force to lead an in-depth study of the 
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Department of Defense’s acquisition processes.  Lieutenant General Ronald Kadish, USAF (Ret) 
was selected to chair this panel, which released a preliminary report in 2005 and a full report in 
January 2006. 

This report, the Defense Acquisition Performance Assessment Project report, identified 
that there had been 128 prior studies to address problems with the military acquisition process.  
“In fact, historically, the panel observed that cost and schedule instability has been a problem in 
all system acquisitions since the Civil War.  Some of the issues that the Packard Commission 
saw 20 years ago are still problems today.”13  Some of the reviews occurring twenty years after 
Goldwater-Nichols have determined that the “current requirements process remains Military 
Service-centric and does not easily accommodate emerging Combatant Commander (COCOM) 
needs in a timely manner.”14  Couple the problem of the military service-centric requirements 
development process with the perception by senior leaders within Congress and the Department 
of Defense of the military’s inability to accurate predict the cost and timeline for weapon 
procurement and one clearly sees why the United States Air Force and the other military services 
receive a tremendous amount of oversight of the acquisition processes.  Some of the perceptions 
of the services’ inability to predict cost and to act as good stewards of taxpayer money have been 
highlighted in television and printed news media on the “fleecing of America.”  Recently, in the 
February edition of Reader’s Digest, numerous government acquisitions were highlighted for 
their exorbitant costs.  The most famous acquisition “running amuck” stories of the $7K coffee 
pot, the $400 hammer and the $600 toilet seat have been heard by many but now new 
procurement items can be added to the list—items such as the $20 plastic ice-cube tray (a 99-
cent item at the Dollar Store) and the $22,800 34-inch refrigerator that appears to cost under 
$100 at Lowe’s.15  While neither of these latest examples are advanced technology items, they 
are examples of why oversight committees lose confidence in the military acquisition system. 

One of the more notorious acquisition programs that reflect the incorporation of advanced 
technology and the loss of confidence in the acquisition system was the Navy A-12 program.  
McDonnell-Douglas’ A-12 Avenger program was designed to replace the A-6 Intruder as the 
U.S. Navy’s Advanced Tactical Aircraft.  On 7 January 1991, then Secretary of Defense Richard 
Chaney cancelled the Navy’s highest-priority aircraft program due to increased cost and 
schedule.16   McDonnell-Douglas was originally contracted in 1988 but by 1991 the program 
was already $1 billion over budget, 19 months behind schedule, 10 percent overweight and 
neither the contractor nor the Navy could estimate the final program costs and schedule.17   
 It is imperative that DoD’s procurement processes be able to quickly adapt to the 
accelerating advancements in technological capability.    Looking forward into the future, some 
predict that the technological advancements are on a very steep, upward progressing slope.  One 
such theory was presented by Ray Kurzweil in March 2001.  Kurzweil’s theory of The Law of 
Accelerating Returns states that “An analysis of the history of technology shows that 
technological change is exponential, contrary to the common-sense “intuitive linear” view.  So 
we won’t experience 100 years of progress in the 21st century—it will be more like 20,000 years 
of progress (at today’s rate).”18  Regardless of whether one accepts Kurzweil’s assessment, a 
review of the last ten years clearly shows rapid advancements in technology, computing power, 
and communications.  The military must be prepared to adapt to these rapid changes and ensure 
the procurement processes developed are not complex.  “Complex acquisition processes do not 
promote program success – they increase costs, add to schedule and obfuscate accountability.”19   

As changes to the military procurement process are made to better adapt to technological 
advancements, a review of the best practices of the commercial industrial base must be included.  
However, caution must apply since there are major differences between the commercial and 
military industry.  The military often has a different number of configurations than commercial 
industry.  This is due to the lengthy time it takes to field systems and the requirements creep 
based on warfighter needs.   
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If the requirements creep is not contained and the needed capability defined quickly, the net 
result is an increase to the overall program cost and delivery schedule.  This issue is also a direct 
result of the limited dollars the military has available to develop weapon systems.  With such few 
dollars, the warfighter attempts to get the weapon system to fulfill the maximum number of 
requirements while the budgeteers cut program funding to meet current year funding shortfalls.   
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Chapter 3 
Future Challenges 

“Only a constant inquisitive attitude toward science and a 
ceaseless and swift adaptation to new developments can maintain 
the security of this nation.” 

           Dr. Theodore von Karman  
                                                                       Founder of the Scientific Advisory Group (SAG), 

                                                                             the forerunner to the Scientific Advisory Board (SAB) 
 
ACQUISITION INNOVATION 
 “Since its inception the USAF has depended on advanced technologies to maintain an 
edge over its actual and potential enemies.  Continuous innovation became a way of life and AF 
leaders learned quickly to foster productive relationships among their service and the scientists, 
engineers and industry leaders who built the aircraft, missiles, computers, radar systems and 
other technologies on which the AF depends.”20  To continue this legacy into the future, the 
military acquisition community must improve today’s processes, organizational structure, 
training of personnel, and identify and promote the right leaders to accommodate technological 
advances, and expedite delivery of weapons systems to the warfighter.  “[The military] must 
have the flexibility and agility to respond to more dynamic security environments and rapidly 
changing needs.”21  To be successful, these procurement processes must instill confidence in the 
senior leadership to enable minimum oversight.    

“When Defense and Congressional leaders are surprised by 
unanticipated cost overruns, failure to meet expected schedule and 
system performance, they lose confidence in a system that is 
expected to provide promised capabilities.  Leaders and staffs at all 
levels react by becoming more involved, applying more oversight 
and often making budget, schedule or requirements adjustments 
that significantly lengthen development and production cycles, and 
add costs.”22

 
Thus, when confidence in the senior leadership is lost, a vicious cycle develops.  Unanticipated 
cost overruns or a failure to meet schedule or system performance triggers budgets cuts, 
extended schedules and additional oversight.  This additional oversight typically requires more 
briefings and coordination of program decisions which, in turn, results in program overruns and 
schedule delays.   
 
NEW TECHNOLOGIES 

The rapid advancement of technology requires the services to take additional risks on 
some technologies that may never come to fruition   Significant advances in several areas are 
likely over the next 20 years.  The Center for Strategy and Technology examined four such areas 
in 2007: biotechnology, nanotechnology, cyber technology and directed energy.  Potential future 
advances in each of these advanced technologies were addressed in the Horizons 21 study 
research papers.  The following are brief summaries of only a few of these papers.   
 In the area of cyber technology, Lieutenant Colonel Mark Mattison, USAF, addresses in 
his paper, titled “Achieving Decision Making Superiority: USAF Cyber Weapons School,” the 
rapid response and application of Warden’s OODA loop to defend against enemy attacks on our 
intelligence and command and control centers.  The warriors at the forefront of cyber technology 
must be trained and equipped to “detect computer attacks, analyze the code used to launch the 
attack, quarantine the affected networks and, if allowed, counter-attack in microseconds.”23  
Colonel Mattison concludes his research paper by stating that “the USAF will need to educate 
bright young minds in cyber warfare and in tactical military planning.”24  It is through the 
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education of these young minds that the USAF will accelerate the changing pace of cyber 
technology and its military applications.  In order to accomplish these advancements, special, 
focused education and up-to-date equipment must be provided to these cyber warriors. 

Colonel Phil Samples, USAF, identifies the advancements in the life science arena with 
the Human Genome Project.  These advancements are made possible due to simultaneous 
advancements in other rapidly growing technology areas like nanotechnology and cyber 
technology.  His paper titled, “DNA Possibilities and Military Implications,” outlines the 
potential benefits and military applications that arise from the genome project and advancements 
in DNA technology.  He argues that while biotechnology is fueled mainly from civilian 
applications, it is pertinent to the military as well.  The ability for an adversary to unleash a 
bioterrorism agent is a threat not only to the civilian population but to the military and its ability 
to defend the United States and to operate freely in an Area of Responsibility (AOR).  To 
increase the future effectiveness of military applications of biotechnology, Colonel Samples 
recommends “developing specific individuals along the science and technology (S&T) career 
path specifically focused on life sciences and the future applications for the USAF.”25  

In the field of Directed Energy, Lieutenant Colonel Kelly Noler, USAF, looks at the 
impact of Laser Radar (LADAR) in his paper, titled “The Laser Radar (LADAR) in the 
Battlespace of the Future.”  The development of the LADAR has allowed the USAF to adapt to 
the now common, unconventional urban warfare.  The use of LADAR in the battlespace 
exponentially enhances weapon delivery capability and accuracy thus allowing the USAF to 
apply the right amount of force precisely on a target; even those camouflaged, and limit 
collateral damage. 

In the nanotechnology arena, Lieutenant Colonel Steven Garland, USAF, addresses the 
rapid advancements in application of nanotechnology.  While it is very difficult to predict the 
pace of growth in this arena, “the advantage will go to the adversary who can predict changes in 
quantum effects and quickly nanomanufacture materials in sufficient quantity and quality to 
generate those effects across the operational environment.”26  The ability for an adversary to be 
the first to develop an application in this area, keep it a secret, and apply either offensively or 
defensively will have a distinct advantage.  “Countries which cultivate their idea base through 
education of the populace stand to gain the most rewards as new ideas beget new capabilities.”27

 
THE CHALLENGE 

These changes are bringing about a lighter fighting force that will be heavily dependent 
upon advancement in technology.  These technologies come in the form of space-based 
communication systems, smarter weapons, and advanced materials that can be energy sources or 
sensors.  These changes are coming at a time where the United States is preeminent, and when 
no enemy can compete against the military might of our armed forces.  It is during this time that 
a review of our capabilities should be conducted and risks are best taken to provide a quantum 
leap in the capability of the United States Air Force.   
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Chapter 4 
Title 10 Responsibilities: Organize and Train 

“Uncertainty and upheaval always accompany change, but so does 
opportunity.” 

                 General Bruce Carlson  
Commander, Air Force Materiel Command 
AFMC Almanac 2006-07: Commander’s Focus 

 
The United States Code or U.S.C. is the codification of all the federal laws of the United 

States and are organized into 50 separate chapters or titles for easier reference.28  Title 10 refers 
to the laws and guidance of the Armed Forces of the United States and directs the roles, missions 
and organization of each of the services.  In addition, U.S.C. Title 10 directs the services with the 
mission to organize train and equip a military force.  In order to organize, train and equip a 
robust military force that is well prepared to deter, detect, deceive, disrupt, defend, deny and 
defeat U.S. adversaries, the services must analyze the organizational structure, the education and 
training requirements of the acquisition workforce and accept additional risk.  Decreasing the 
level of risk aversion within the USAF requires top down direction and leadership. 

Major General I.B. Holley, Jr., USAFR, in his study of Ideas and Weapons, outlined 
Holley’s Law of Technological Innovation in the Military”:  “The adoption of new technology 
within a military service requires that the service develop a doctrine for the successful use of this 
technology in war, and neither the doctrine nor the technology will be developed unless that 
military service has an organization whose members understand technology and can make 
binding decisions about its support and application.”29   

 To achieve this end, “scientific research spending must be considered part of the national 
security budget.”30  “The threat of failure in math and science education programs in America is 
the second greatest threat to American national security.”31  “America must lead the world in 
math and science education and attract foreign students and researchers to the United States 
while American scientists participate in worldwide forums.”32  To shape a workforce that 
understands the rapid progress of technology requires a change in USAF accession requirements, 
manpower and personnel policies, and an increased focus on the importance of technical degrees.  
To ensure individuals with the right credentials and leadership capabilities are promoted within 
the acquisition community, a change to the organizational structure was needed.   
 
ORGANIZATION (STRUCTURE) 

Air Force Materiel Command (AFMC) and the acquisition community is the poorly 
understood “backbone of the flying, fighting Air Force.”33  As recently as 2005, job titles, duty 
descriptions, leadership responsibilities, accomplishments and impact on the mission, were 
difficult to translate for non-acquisition personnel to understand.  The recent, 2005 
reorganization of AFMC and other acquisition organizations to match the Air Force’s structure 
of wings, groups, and squadrons has helped alleviate some of the mysticism of the acquisition 
community. 34  It also consolidated organizations focused on delivering similar capabilities, and 
improved efficiency throughout the command.     

Now the next step is needed.  A career development plan for acquisition officers similar to 
that used for pilots and navigators is needed.  As with pilots, this plan would have a series of 
“gates” and “training requirements.”  Within this system, required experiences, training, 
education and career broadening should be defined and tracked.  In addition, key positions for 
our Company Grade Officers like the rated world’s flight commanders and shop chiefs need to 
be identified to groom officers for more challenging positions. 
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ORGANIZATION (PERSONNEL) 
This “out of the box” thinking is not easy while faced with the current AF force shaping and 

manpower reduction efforts.  “Future personnel drawdowns will leave a smaller acquisition and 
operator workforce available to support this structure, leaving the acquisition reformed force 
with little choice but to work harder with less, not unlike the frustrated forces of today.”35  
However, now is the time to prepare to mold the USAF of the future to ensure that the US retains 
its preeminent position.   

The military structure must recognize and accept the increased need for acquisition and 
technology specialists.  Historically, the USAF first determined a warfighting requirement and 
then found a system to fulfill this requirement.  The speed of technology advancement will 
reverse this process--the military will need to look at new technology and then identify its 
warfighting applications.  To do this requires a workforce that is more technically trained.   

The USAF must look at future studies, such as the AF Transformation Plan and identify 
future force structure requirements and then determine future accession needs.  In the past, the 
USAF accessions have been based on history not forward thinking.  This new process will allow 
a refinement to the USAF accessions which specifies the number of engineers with mechanical, 
aero, computer, etc. expertise required to meet future requirements.  As Lieutenant Colonel 
Mattison asks in his Professional Studies Paper (PSP), “Where is the cadre of “bright young 
minds” to be educated?  Who will perform analysis and plan for integrated systems that will be 
required to defend against sophisticated adversaries?”36  USAF accessions come from the Air 
Force Academy (AFA), the Reserve Officers’ Training Corps (ROTC) and the Officer Training 
School (OTS).  However, the timelines for changing the accessions from the AFA and ROTC are 
between four and six years long to bring a new second lieutenant into the AF.  We need to 
identify our future requirements with enough clarity to formulate, calculate, and specify the 
number of engineers required in each of these specialties, and do so four to six years in advance.  
Based on the discussions between leading scientists in civilian organizations, military 
organizations and academia; the changes in the biotechnology, nanotechnology, cyber 
technology, and directed energy arenas are moving so rapidly that it is difficult to predict where 
the technology will be in five to ten years.  Yet, as General Bruce Carlson, Commander Air 
Force Materiel Command (AFMC) stated, at the 2006 U.S. Air Force Acquisition Leaders Forum 
in Charlotte, NC (15-17 February 2007), “In years past, [the U.S.] had a technological advantage 
over other countries.  Today the world is the market for technology.  The edge goes to whoever 
can develop, integrate, package and produce that technology the fastest.”37  To try to regain this 
competitive advantage, General Carlson has identified the need to bring more engineers into the 
acquisition career field.  Individuals with sharp minds who can think analytically and rapidly 
grasp the cutting-edge, complex technologies.   

So how can we solve this accession issue?  One way is to review the current assignments of 
engineers and ensure they are assigned to positions within the acquisition and technology arena.  
In some cases, additional training of acquisition personnel and modifications to acquisition 
processes and policies will be required. As the USAF precedes through current and future 
manpower reductions, the boards should target career fields, not just particular year groups.  
Officers with science and engineering backgrounds should be targeted for retraining and/or 
reclassification into acquisition duties, with increased emphasis on engineers and technical 
degrees in key acquisition positions such as Program Manager.   

It may also be advisable to combine the acquisition (63A) and engineering (62E) career 
fields into a single Air Force Specialty Code (AFSC).  The combination of these two career 
fields would create the third largest AFSC behind pilots and navigators.38  Ensuring a successful 
career path for our science, engineering, and acquisition career fields is also essential. 

To that end, another option is to establish the science and engineering career field as a 
unique specialty similar to the medical field.  Like the medical field, leading scientist and 
engineers in the civilian arena could be accessed into the military with constructive credit for 
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“specialty” expertise and not just years of service.  These accessions would require additional 
training and possibly a financial incentive to entice these individuals to transfer from the civilian 
to the military world, but the precedent is already established with the medical model.  This 
would provide an opportunity for members of industry to participate in government service.   

Regardless of which solution is implemented, one is needed quickly.  Nearly 50 percent 
of AFMC’s workforce can retire in the next five years.39  Coupled with the 2007 Selective Early 
Retirement Board (SERB) and Company Grade Officer Reduction In Force (RIF) it is clear why 
the Air Force Science and Technology Board (AFSTB) called this a “near-term crisis.”40   

To counter the impact of this rapidly approaching retirement crisis and to facilitate the 
trade of expertise from civilian defense industry and institutions of higher education, the use of 
more Intergovernmental Personnel Act (IPA) assignments could be used.41  The IPA program 
authorizes the assignment of employees to or from state and local governments, institutions of 
higher education, Indian tribal governments and other eligible organizations to facilitate 
cooperation between the Federal Government and the non-Federal entity.  These assignments 
must be temporary and of short duration.42   

Another opportunity may be the use of what President George W. Bush referred to in his 
January 2007 State of the Union Address as the Civilian Reserve Corps.  While President Bush 
intends the Civilian Reserve Corps to be “much like our military reserve and ease the burden on 
the Armed Forces by allowing the government to hire civilians with critical skills to serve on 
missions abroad when America needs them,”43 the crisis facing the acquisition corps is of critical 
importance to the success of the military to fight and win its nation’s wars.  A Civilian Reserve 
Corps for the acquisition community would improve relations between the government and 
civilian institutions providing more insight and a better understanding of the way the military 
works and the government conducts business.  Through the collective efforts of the IPA program 
and the Civilian Reserve Corps, appropriate “best business practices” can be incorporated into 
the policies and processes of the acquisition community. 

The USAF must recognize the importance of technical degrees in maintaining our 
competitive edge and the role it plays in national security.  “The aging science and engineering 
workforce and declining numbers of science and engineering graduates willing to enter either 
industry or government will further enforce the negative impact on the Department’s ability to 
address these concerns.”44  Technical degrees and the opportunities within the USAF must be 
marketed to today’s youth.  The current USAF recruitment videos and commercials are 
beginning to touch on these but more is needed. 

Finally, acquisition professionals need operational assignments to bring the war-fighter 
back into the acquisition organizations.  In the past, the operational experience was injected by 
tours of assignments of pilots and navigators to the acquisition organizations.  With the shortage 
of pilots and navigators to meet current cockpit requirements, these opportunities have been 
reduced.  However, the acquisition corps still needs operational experience.  General Carlson 
stated, “I’d like to develop a pool of young officers who begin their Air Force careers in 
acquisition assignments.  When they become captains, they are given an operational assignment 
to learn that aspect of the Air Force mission.  Then, a few years later, they return to acquisition 
positions.”45  This operational tour of duty would give acquisition personnel valuable insights. 
 
RISK TAKING 

In order to properly execute its procurement function in an environment of rapidly 
changing technology, the Air Force needs to address risk taking.  Technical risk, both in 
developing basic technologies and in ensuring new weapon systems do not overreach is crucial.  
Properly managing financial risk through cross-functional coordination and proper definition of 
the acquisition program helps manage financial risk.  Lastly, the Air Force needs to encourage 
risk-taking by individual program managers by institutionalizing the concept that it is acceptable 
to take risk on a program, and if it does not work, it is also acceptable for a program to fail.   
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The first area where change is needed is in the willingness of the AF to take risk in 
funding basic technology research.  Commercial industry routinely invests in technologies that 
may very well never make it out of the initial stages of research and development.  Although this 
may increase the upfront costs of product development, it provides more opportunities to 
incorporate new technologies which may increase capabilities and/or reduce life-cycle costs...   

This is partly what was suggested by the Center for Strategic and International Studies in 
their review of Beyond Goldwater-Nichols, where they wrote “current issues such as more 
aggressively managing risk at the early stages of the development process in terms of assessing 
technology maturity more accurately and giving increased weight to getting capabilities into the 
field faster may prove fruitful in the next few years.”46   The other piece is accurately managing 
technology transition from the laboratory into a project.  Currently, the Air Force relies on a 
process, using the National Aeronautics and Space Administration’s (NASA) Technical 
Readiness Levels (TRLs) as a means of reducing risk.  The ten-point TRL’s scale is a subjective 
rating that laboratory personnel use to measure the maturity of a technology.  According to         
Lt Gen Kadish in his remarks to the Technology Panel: “Tech Trends 2001: Profiting Through 
Technology Partnerships,” “for program insertion, weapon systems need technology at a level of 
no less than 6 and preferably 8 or better.”  As a GAO report on TRL put it, “Once a technology’s 
readiness level has been established, the risks of including that technology in a product 
development can be assessed.”47  The key to success is accurately assessing the TRL and 
providing an understanding of the current maturity of the technology.  If a technology is 
incorporated into an acquisition program at too low a TRL program risk increases and typically 
the cost and schedule of the program increase too.  While the author agrees with the 
methodology of the TRL process, the acquisition community needs to look for ways to decrease 
the time to reach the TRL 6 to 8 range.  Investment in basic technologies through a well-defined 
process of prioritizing the technologies in which to invest will go a long way toward this end. 
 Managing financial risk in major programs is also essential.  The commercial sector 
accepts an increase in manufacturing costs due to moving into production faster and reducing the 
amount of time spent “production-izing” the product.  As stated above, speeding production 
timelines is valuable.  Yet, the risk associated with moving faster can be significantly reduced 
including members from the whole product development process in decision-making.  The 
military has already incorporated this teaming effort in the Integrated Product Team (IPT) with 
membership from all departments associated with the procurement life-cycle.  The success of the 
IPT is based upon the empowerment of this team to review recommendations for product 
modifications and to analyze the impact of these changes across all procurement areas.  This 
decentralization of decision making requires a team of people well trained in the procurement 
process and the leadership to hold this team together.   

Another method of reducing financial risk is the commercial practice of keeping technology 
development outside the acquisition program.  “Incremental programs do not have the luxury of 
developing technology as part of their project.”48  Incorporating the technology development 
within the program results in uncertainty and adds risk to the cost and schedule of the 
development program. 

 But we should not limit our thoughts on risk taking only to a financial and technical 
maturity setting.  The climate surrounding risk-taking by leadership needs to change within the 
services.  Numerous successful careers have been made by limiting the amount of visible risk.  
Individuals are awarded bigger, better assignments and promotions for succeeding without 
failure.  In the future, with the rapid advancement of technology, not all projects will succeed.  
This should not be viewed as a flaw in the program manager’s leadership ability.  Instead, 
acquisition leaders evaluate program management based on what was known at the time, and 
whether the right decisions made to maximize the possibility of success.   In this review, leaders 
must maintain the purity of the situation as it existed to review the decisions made.  It is similar 
to the legal standard of the “reasonable person” – were the actions taken commensurate with the 
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actions of a well trained acquisition professional.  The future rapid technology growth requires 
individuals who can step out and take risks, recover when initiatives do not succeed and have 
leaders who recognize the capabilities and necessary skills required for tomorrow’s acquisition 
leaders. 
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Chapter 5 
Conclusion 

 
 The United States Air Force and the Department of Defense still deliver the finest 
weapon systems the world has ever seen.  We have maintained this ability despite the numerous 
flaws that have been identified by all the reviews of the acquisition system.  Despite this success, 
this trend will unlikely continue in the future when adversaries have the ability to quickly turn 
technological advancements from their own “garage” in a cycle time that allows them to reduce 
the time it takes for them to complete the OODA loop and to take action against the United 
States.   

The coming years will see a mass exodus of acquisition personnel due to civilian 
retirements, military selective early retirement boards and reduction in force efforts.  Efforts to 
increase accessions from the Air Force Academy, Reserved Officer Training Corps, and Officer 
Training School based on scientific backgrounds and pre-determined needs is necessary to meet 
tomorrow’s challenges.  To meet these challenges, the acquisition workforce needs to be 
technically savvied, masters of the acquisition processes and policies, military leaders and not 
risk adverse.  The system must identify the most talented officers early and place them in key 
developmental positions within the acquisition community.  These officers must get operational 
experience during their Company Grade Officer years to apply what is learned in “the field” to 
the acquisition systems of the future.  All of this can be tracked with an Acquisition personnel 
system with established “gates” for education, training, and experiences to ensure the leaders of 
tomorrow are ready to incorporate technology growing at a pace between four and seven times 
today’s rate. 
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APPENDIX 
 
The United States Air Force Scientific Advisory Board (SAB), an advisory body to the 
Secretary of the Air Force and the Chief of Staff of the Air Force, provides a link 
between the Air Force and the nation's civilian scientific and engineering community.  “Over the 
past twenty years, many acquisition reform recommendations have focused on making 
incremental improvements to a narrowly defined acquisition process.”49  The following is a 
summary of all the major assessments of and attempts at acquisition reform since 1985. 
 
Packard Commission – 1985 
− Followed 131 separate investigations of 45 of the Department’s 100 top contractors 
− Focused on Defense management issues, evaluated Department’s acquisition system, 

organization and decision-making as well as Congressional oversight 
 
Defense Reorganization Act – 1986 
− Established the Service Acquisition Executive and consolidated acquisition decision-making 

in the hands of the civilian leadership 
− Codified many of the Packard Commission recommendations 
 
Section 800 Report – 1993 
− Reviewed existing legislation and recommended repeal or amendments 
− Focused on streamlining and simplifying acquisition laws 
 
National Performance Review – 1993 
− Vice President Gore initiative in light of the end of the Cold War 
− Promoted using commercial standards for more acquisition programs 
 
Federal Acquisition Streamlining Act – 1994 
− Consolidated and simplified hundreds of laws into unified procurement code 
 
SecDef Perry Memo – 1994 
− Addressed shrinking industrial base 
− Commercial technologies are outpacing DoD sponsored efforts 
 
Defense Reform Initiative – 1997 
− Consolidation of industry and erosion of core capabilities addressed 
− Need to recover interest in DoD requirements by commercial sector 
 
The Road Ahead – 1999 
− Addressed the slowness of logistics to meet sustainment needs 
− Requirement to integrate civil-military industrial base 
 
Rumsfeld’s Challenge – 2001 
− Bureaucratic inertia stopping crucial initiatives, excess infrastructure 
− Planning, Programming and Budgeting System outdated 
− Technology moving faster than DoD, that is deploying outdated technology 
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