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Over the past ten years, the Air Force Studies Board conducted five 
separate studies and two workshops on improving the U.S. Air Force 
acquisition enterprise. While each study provided recommendations 
for improving one step within the overall acquisition enterprise, the 
Air Force Studies Board staff recently reviewed these reports as a 
collection to discover if there were themes that were common to all.  
From this effort, we found four common themes – the need for sus-
tained, empowered LEADERSHIP, for WORKFORCE improvements, 
for STRATEGIC PLANNING at the enterprise level, and for building a 
risk tolerant CULTURE. 

These common themes suggest that the Air Force could make 
enduring improvements to the acquisition process if they could 

address these broad institutional issues. Specifically, two themes – the need for sustained, dedi-
cated leadership and the need for improving the overall acquisition workforce management process –  
appear in the findings and recommendations throughout many of the reports and provide the best 
areas in which committed leadership focus could generate sustained improvements.  

While this booklet provides a brief description of the common themes found across the Air Force Stud-
ies Board studies, the reader should review the recommendations in each study to understand the 
specific recommended actions. 

Finally, I want to thank Steven Darbes, Research Associate with the Air Force Studies Board, for under-
taking this effort and providing a clear, concise synopsis of the common themes across the studies and 
Kimberly DeRose for her assistance with the document’s overall visual design. 

General Douglas M. Fraser, USAF (ret.)
Air Force Studies Board Chair
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Since 1996, the Air Force Studies Board (AFSB) has served as a convening venue 
for the discussion of a diverse set of topics of importance to the U.S. Air Force.  In 
collaboration with Air Force leadership, the board develops various program activi-
ties related to the development and application of science and technology within 
the Air Force.  These activities involve convening leading experts to participate in 
consensus studies, workshops, roundtables, and expert meetings.  Recently, these 
studies have addressed strategic topics on experimentation and prototyping, de-
fending against hypersonic weapons, and ensuring the future scientific and techni-
cal qualifications of Air Force acquisition personnel.   

Learn more about the Air Force Studies Board at nationalacademies.org/afsb.  

About the Air Force Studies Board
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Since its founding in 1996, the Air Force Studies Board (AFSB) of the National Acad-
emies of Sciences, Engineering, and Medicine has organized several projects focusing 
on the challenges facing the U.S. Air Force (subsequently referred to as USAF or Air 
Force) acquisition community. This booklet highlights key messages from a selection of 
recent reports and workshops focusing on different aspects of the Air Force acquisition 
process.  Each of these activities was conducted by a separate, independent commit-
tee of expert volunteers, yet their discussions, findings, and recommendations mostly 
emphasize four cross-cutting themes: Leadership, Workforce, Strategic Planning, and 
Culture.  

Taken together, the seven AFSB reports collected here cover the entire acquisition life 
cycle from essential pre-acquisition planning to life cycle sustainment and help to de-
fine an ideal state of acquisition excellence. Bringing them together in this collection 
allows the AFSB to clearly and concisely represent all of the cross-cutting themes and 
key messages in one document.  

In some cases the reports collected here have already greatly impacted the Air Force 
acquisition enterprise. Development Planning: A Strategic Approach to Future Air Force 
Capabilities has been adopted as a key guide for Air Force development planning and 
has inspired a number of follow-on activities to help ensure the continuation and suc-
cess of development planning in the Air Force. In other cases the reports collected here 
have served to reinforce and support ongoing shifts in the Air Force, such as The Role of 
Experimentation Campaigns in the Air Force Innovation Life Cycle, which has played a 
role as part of a greater shift to more experimentation in Air Force acquisition. 

Introduction
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LEADERSHIP 
Nearly every study and workshop included here emphasizes the need for sustained, dedicated lead-
ership in the acquisition community to provide clear direction and support to the whole acquisition 
team. Strong leadership is essential to empower the acquisition workforce, institutionalize strategic 
planning, and overcome cultural issues. 

WORKFORCE 
Improving the management, organization, resourcing, and technical skills of the acquisition workforce 
is a critical challenge for the Air Force acquisition enterprise. In the acquisition arena, a wide range of 
opportunities exist for encouraging the workforce, including enhancing the cadre of technical person-
nel, providing tools and spaces for innovation, and reducing the burden of program review processes. 

STRATEGIC PLANNING 
Strategic planning - including elements such as vision, mission, objectives, strategies, and action 
plans - are important to keep a unified USAF moving along a desired long-term path. Several reports 
highlight the need for enterprise-level planning and aligning metrics, program reviews, technology de-
velopment, and resources for specific programs. 

CULTURE 
Several of the reports found evidence of a risk-averse culture in the USAF acquisition community. Many 
other aspects of the USAF culture also inhibit the success of its acquisition programs, including weak-
ening stakeholder collaboration, barriers to innovation adoption, and a stovepipe mentality.

Key Themes
In the pages that follow, we present a brief summary of each featured report and highlight four key themes:
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Workforce
A central conclusion of the report is that development planning within 
the USAF is ineffective due to a lack of adequate resources (both 
human and financial), focused responsibility, capacity, and funding 
(particularly for cross-core function analysis and capability tradeoffs). 
To ensure the effectiveness of future development planning, the USAF 
should: 

•	 Develop and standardize the use of development planning and 
capability collaboration teams across all USAF core functions;

•	 Adequately resource development planning to ensure success, 
with Core Function Leads identifying and prioritize capability 
gaps; and

•	 Emphasize development planning as a key workforce develop-
ment tool.

Sustained emphasis on development planning will foster analytical 
skills, technical innovation, concept development, and systems engi-
neering rigor and infuse them into the broader Air Force culture.

Leadership
USAF development planning is localized, fragmented, and lacking prioriti-
zation from senior leadership. USAF leadership should claim ownership of 
development planning, provide top-level guidance to encourage interac-
tion among all USAF organizations responsible for development planning, 
and redefine and emphasize development planning as a key process to 
support the Secretary of the Air Force and Chief of Staff of the Air Force’s 
strategic decision making. 

Strategic Planning
A key finding of the report is that USAF development planning, 
as implemented at the time of the study, is not adequate to 
meet USAF strategic needs. To address this deficiency, the 
USAF should:

•	 Create a planning team that reports directly to the Air 
Force Chief of Staff and is primarily responsible  for 
integrating development planning and establishing 
capability collaboration teams across all service work 
functions; and

•	 Align resources (both human and financial) in support 
of these capability collaboration teams and periodi-
cally assess the state of development planning and 
whether it is providing the necessary support for strate-
gic decisions and mission success.

Development planning 
supports U.S. Air Force 
(USAF) senior leader-
ship in making strategic 
decisions to determine 
and develop needed 
capabilities throughout 
the entirety of a weapons 
systems life cycle, from 
acquisition to lifetime 

sustainment. Despite historically occupying a 
central role in USAF policy, development planning 
declined in the decade following the Cold War. To 
help revitalize it the USAF commissioned the study 
Development Planning: A Strategic Approach to 
Future Air Force Capabilities. 

Development
Planning

Download the complete report:
nap.edu/18971
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Development planning funding trends (in $1,000s and “then-year dollars” versus 
constant or inflation-adjusted dollars). Funding declined in the 1990s and was 
nonexistent from 2000-2010. The 2009 Weapons System Acquisition Reform 
Act boosted funding, but funding levels decreased over subsequent years leading 
up to this study.

http://nap.edu/18971


Workforce
A highly skilled, knowledgeable, and well-organized workforce that 
collaborates well with industry and exists under a streamlined program 
review regime is critical for successful pre-acquisition technology 
development. To strengthen the USAF’s ability to transition technology 
from laboratories to product centers and on to major commands, the 
USAF should: 

•	 Re-establish development planning organizations (see our report 
on Development Planning on page 8)

•	 Establish “collaboration forums” in order to drive greater collabo-
ration among warfighters, laboratories, developers, and industry

•	 Direct resources to the practice of competitive prototyping and 
technology demonstrations prior to Milestone B

•	 Direct technical acquisition professionals outside of the program 
office to conduct assessments to ensure programs do not enter 
the engineering and manufacturing stage with immature  
technology

•	 Develop a mechanism that allows the USAF to seek oversight 
relief in order to avoid the instability cycle created by Department 
of Defense (DoD) management and oversight systems

Culture
The report identifies a “death spiral” caused by a pervasive lack of trust 
in the entire DoD acquisition process. To address this critical issue the 
report calls for greater collaboration among stakeholders - warfighters 
(including joint and coalition partners), laboratories, developers, and 
industry. The USAF needs to create an environment that allows stakehold-
ers to collaborate to ensure effective tradeoffs between technologies and 
operational requirements prior to Milestone B. 

Strategic Planning
To ensure that preacquisition technology development effec-
tively supports USAF strategy, the USAF should: 

•	 Maintain an enterprise-wide science and technology 
strategy, linked to operational requirements, to avoid 
fragmented prioritization and allocation of technology 
transition funds

•	 Decouple technology maturation and system develop-
ment to reduce overall risk and increase the likelihood 
of acquisition success 

•	 Only enter the engineering and manufacturing develop-
ment stage with mature technologies 

•	 Consider adopting a structure similar to other services 
technology development oversight groups

•	 Avoid freezing requirements too early or too late and 
ensure that there is a full understanding of the capabili-
ties and limitations of the technology prior to commit-
ting to an acquisition program 

Ensuring a technological 
advantage over adver-
saries has long been a 
cornerstone of Air Force 
strategy. In modern USAF 
acquisition this requires 
integrating a number of 
component technologies 
into complex weapons 
systems, a process made 

especially difficult when component technologies 
are still under development.  Evaluation of U.S. 
Air Force Preacquisition Technology Development 
examines the inherent challenges this presents 
and recommends a path forward for technology 
development in USAF acquisition. 

Pre-Acquisition
Tech Development

Download the complete report:
nap.edu/13030
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The management and 
oversight systems of the 
Department of Defense 

generate significant 
program instability.

http://nap.edu/13030


Workforce
The technical workforce in the USAF’s acquisition community has 
declined rapidly over the last quarter century due to attrition and an 
apparent devaluing of technical skills and experience in the acquisition 
workforce.  The result is a critically understaffed technical workforce in-
sufficient to manage the current acquisition portfolio. To address these 
deficiencies, the report recommends that the USAF: 

•	 Emphasize the value of technical training and experience, includ-
ing industry experience, in the acquisition workforce

•	 Establish a dedicated, STEM-intensive career path for program 
acquisition officers and invest in a more structured mentoring 
program for the acquisition workforce

•	 Review and make appropriate changes to assignment policies 
and practices to ensure greater depth of experience in the acqui-
sition career path

•	 Clarify the lines of authority between contracting officers and 
program officers and ensure that contracting officer performance 
evaluations are tied to program success

•	 Clarify the criteria for the use of relevant contract types and 
methodologies such that the government acquisition team can 
determine what is appropriate for the program while best deliver-
ing value and capability

Leadership
The report’s first and key finding is that the USAF lacks consistent 
tenancy and leadership in the position of the Assistant Secretary 
of the Air Force for Acquisition (SAF/AQ). From 2000 to 2016, 
the SAF/AQ position has been in acting or vacant status nearly 
half the time. The USAF should investigate the cause of these 
vacancies and work to minimize them.

Culture
The USAF suffers from a risk-averse culture in its acquisition 
community that hinders program managers from making in-
formed, timely, and independent decisions about acquisition 
programs.  This negatively impacts program success through 
rising costs and protracted schedules. USAF leadership 
should take proactive steps to address this issue and foster a 
risk-tolerant culture within the USAF.  

Percentage of time (in red) 
from Jan. 2000 to Jan. 2016 

when Air Force Assistant 
Secretary Positions were at 

acting or vacant status.

“We are fighting tomorrow’s wars in  
today’s program development offices”

Lt. Gen. (USAF, Ret.) Henry A. “Trey” Obering III,
Study Chair

Owning the Technical 
Baseline for Acquisi-
tion Programs in the 
U.S. Air Force found 
that the USAF has lost 
its previous recognition 
as a premier acquisi-
tion enterprise due to a 
decline in the technical 
training of its acquisition 
workforce, a risk-averse 

acquisition culture, and a lack of sustained lead-
ership in acquisition programs.  The report recom-
mends a pathway to address these challenges. 

Owning the 
Technical Baseline

Download the complete report:
nap.edu/23631
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Workforce
Workshop participants identified prototyping as a tool that is best lever-
aged across acquisition, at all levels and phases of the enterprise, and 
benefits the whole acquisition workforce. These benefits include:  

•	 The attraction, retention, and maintenance of a highly motivated 
and capable technical workforce as well as their accompanying 
skills and knowledge;

•	 Increased room for innovation empowerment for technical staff; 

•	 Reduced time to development; and 

•	 Acquisition risk reduction through concept maturation and dem-
onstration before system development.

Participants also noted that the practice of prototyping requires ad-
equate funding and strong incentives for USAF personnel to take risks 
and collaborate to meet the enterprise’s strategic goals.

Despite the historically 
proven benefits of pro-
totyping in USAF ac-
quisition, the practice 
has declined in recent 
decades. In response, 
the Air Force turned 
to the AFSB and the 
National Academies to 
conduct a workshop to 
explore the practice of 

prototyping in USAF acquisition and the op-
portunities it presents for the USAF acquisition 
workforce, culture, and strategic planning.   

Prototyping

Download the complete report:
nap.edu/18580

Culture
Participants noted that the practice of prototyping provides 
numerous benefits for the USAF acquisition culture by:

•	 Encouraging innovation and risk tolerance; 

•	 Increasing collaboration among government, industry, and 
academia; 

•	 Empowering acquisition personnel and promoting entre-
preneurial attitudes; and 

•	 Providing tangible examples of innovation. 

14 15

Strategic Planning
Workshop participants identified a strong relationship 
between prototyping and strategic planning for the USAF with 
clear strategic benefits including: 

•	 Overall support for the national security strategy;

•	 The ability to test concepts with minimal risk before 
committing to specific design configurations;

•	 Long-term cost and resource savings through technolo-
gy maturation, capability testing, and effective tradeoff 
decision making;

•	 Providing a hedge against technical uncertainty and 
unanticipated threats; and

•	 Serving as a form of deterrence for adversaries by 
demonstrating new capabilities.

“Strong leadership support for prototyping in 
the acquisition process is critical”

Gen. (ret) Lester Lyles
Workshop Planning Committee Chair

http://nap.edu/18580


Leadership
Dedicated leadership in innovation and experimentation is large-
ly missing in today’s Air Force and is critical for future capabili-
ties development. The Air Force should determine where it most 
critically needs innovation and establish Innovation Catalysts, 
directly linked to senior leadership, to connect otherwise isolated 
pockets of innovation and experimentation and ensure a pathway 
for innovations from research to operational use. Innovation 
Catalysts are responsible for working with other senior leaders to 
maintain the strategic technical vision and for leading campaigns 
of experimentation and innovation to fulfill those visions. 

Culture
Innovation and experimentation are crippled in today’s USAF 
by a culture that is intolerant of risk taking and unsupportive 
of experimentation, especially when it leads to disruptive 
innovations. This drives a tendency for the USAF to mistakenly 
categorize an experiment that ends in disappointing results as 
a failure even when the outcome increases our understand-
ing of potential capabilities. Senior leaders should establish 
tailored metrics for each program and develop a clearer set 
of messages and incentives to encourage innovation, innova-
tors, and risk taking in experimentation. 

Once an inextricable 
part of USAF technology 
development, support 
for Experimentation 
Campaigns, sets of relat-
ed experiments intended 
to prove or disprove 
the validity of promis-
ing innovations, has 
diminished across the 

organization. The Role of Experimentation Cam-
paigns in the Air Force Innovation Life Cycle found 
that in order to retain the USAF’s edge against the 
growing capabilities of near-peer competitors, the 
USAF must revitalize the practice by fostering in-
novation and experimentation across the USAF. 

Experimentation
Campaigns

Download the complete report:
nap.edu/23676

Workforce
Despite a history of innovation through experimentation and a few small 
pockets of innovation in today’s USAF, there is too little space, time, 
tools, and funding for experimentation-driven innovation across the 
organization. To drive innovation on the scale necessary for the USAF 
to meet the total competitive threat presented by adversaries, USAF 
leadership should work with Innovation Catalysts to proactively create 
organizational space and establish a portfolio of proven management 
methods for experimentation-driven innovation.

16 17

Innovation Catalysts use proven manage-
ment tools and interdisciplinary teams to 
drive innovation. They have direct access 
to senior leadership and can exist at every 
level of the organization.

Stages of the Innovation Life Cycle
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Leadership
Key challenges and opportunities for the USAF acquisition leadership 
include: 

•	 Additional reviews should be examined by the USAF Senior 
Acquisition Executive and compared to existing reviews to avoid 
duplication and determine if they can be incorporated into exist-
ing reviews. 

•	 Review outputs should be documented and they should provide 
actionable recommendations for the program manager. 

•	 The USAF Senior Acquisition Executive should develop a plan for 
timely, synchronized execution of all program reviews at each 
level of the organization that should align with program decision 
milestones and decision points.

•	 Program review formats and processes should reflect the com-
plex system of systems they are reviewing instead of focusing on 
a single system.

•	 The purpose, scope, information needs, key issues, and expect-
ed outcomes of reviews should be clearly specified and evalu-
ated based on their potential to add value to the program. 

Strategic Planning
The report notes a lack of strategic planning in regard to 
program review. Most notably, the program review format does 
not reflect the greater complexity and interrelationships among 
USAF acquisition programs. The sequencing, timing, and fre-
quency of reviews are not tied to the program schedule in a way 
that supports program execution.  The program review process 
must be realigned to help, not hinder, program execution and 
require USAF acquisition communities at all levels to engage in 
planning for program reviews that evaluate clear, comprehen-
sive, and measureable objectives.  

Workforce
There are two key challenges for the USAF acquisition work-
force that must be addressed:

•	 Effective program reviews are hampered by the lack 
of consistent participation by program principals, key 
stakeholders, and subject-matter experts and must 
be staffed appropriately to have positive effects on the 
program under review. 

•	 The quantity and frequency of programs reviews exces-
sively divert the program office’s time and resources 
away from program success and drive cost overruns.  

Optimizing U.S. Air Force 
and Department of De-
fense Review of Air Force 
Acquisition Programs 
reviews and assesses Air 
Force and DoD acquisi-
tion program reviews. The 
report finds that while 
program and technical 

reviews are essential to the health and success 
of acquisition programs, the excessive quantity 
of reviews, the demands they place on labor, and 
the fact that they are not properly mapped to the 
unique aspects of each program create obstacles 
to program success and effective review.   

Optimizing
Program Review

Download the complete report:
nap.edu/12673
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Can changes in the number, content, 
sequence, or conduct of program reviews 

help program managers more successfully 
execute their programs?
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Leadership
Workshop participants identified key challenges for USAF leadership, 
including:

•	 The need for dedicated leadership with enterprise-wide visibility 
and accountability for managing overall aircraft sustainment 
or sustainment decisions made within individual acquisition 
programs 

•	 The need for leadership buy-in with regard to enterprise-wide 
aircraft sustainment and the urgency of needed policy changes 

•	 The need to ensure enterprise level strategy and policies inter-
nalized down to the wing level 

•	 The need for leadership to play the key role in incentivizing 
change in the USAF

Strategic Planning
Workshop participants identified key challenges in strategic 
planning affecting aircraft sustainment:

•	 Metrics are often focused on consumption of resources, 
with the implicit assumption that more consumption is 
better, rather than focusing on value to the mission or 
end user.

•	 Budget metrics are often tied to various legislative 
requirements without a strong connection to cost  
reduction.  

•	 The USAF has not been able to plan strategically for 
sustainment in regard to driving down costs. There is a 
lack of standardized tools for tracking and analyzing the 
total sustainment costs and return on investment over 
an aircraft’s life cycle.

•	 Early planning and design phases often do not take into 
consideration the weapon system’s entire life cycle. 

Culture
Workshop participants identified key challenges affecting the 
USAF acquisition culture, including:

•	 A stovepipe mentality among managers that inhibits 
visibility across the sustainment enterprise 

•	 A lack of incentives for innovation in aircraft sustain-
ment across the acquisition life cycle

•	 A breakdown in personnel relationships with industry 
and the need to mentor personnel to work with industry

•	 The need to adopt a transformational management 
approach that defines the user-driven goals of the en-
terprise, empowers people to achieve them, and holds 
them accountable

The National Academies convened a work-
shop on Zero-Sustainment Aircraft for the 
U.S. Air Force where expert speakers dis-
cussed the growing costs of weapon system 
sustainment, which was 4% per year at the 
time despite declining sustainment budgets. 
The workshop summary details discussions 
among participants that focused on the criti-
cal challenges in USAF aircraft sustainment 
related to workforce, leadership, and culture.    

Zero
Sustainment

Download the complete report:
nap.edu/18295
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DoD does not have the tools to measure return on 
investment or life-cycle cost, and instead of chief 

executive of f icers, chief f inancial of f icers, and quar terly 
repor ts, there is a political process that makes it hard to 

run sustainment in a business-like manner.
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CROSS-CUTTING THEMES

REPORT/WORKSHOP TOPIC Leadership Workforce Strategic  
Planning Culture

Development Planning

Pre-Acquisition Tech Development

Owning the Technical Baseline

Prototyping

Experimentation Campaigns

Optimizing Program Review

Zero Sustainment

Key Themes by Report/Workshop
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