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Happy New Year LOG Nation!  

We hope 2021 was a fulfilling year, moving our 
Logistics community forward. LOA continues 
to look for better ways to Innovate, Accelerate 
Change, and Sustain Dominance! 

Packed inside this edition of the ER are articles 
written by Logisticians about their experiences 
attending Developmental Education and 
Special Programs at the Command and 
General Staff College, Military Personnel 
Exchange Program, Education with Industry, 
and the Advanced Study of Air Mobility. Also 
included are several Op-ed’s on professional 
development. 

LOA remains focused on our mission and 
vision for the organization. Additionally, the 
work of LOA would not be possible without 
the talents and expertise of our staff. The 
Exceptional Release designer, Jenny Jones, 

President,  
Logistics Officer Association

Jason Kalin

F R O M  T H E  P R E S I D E N T

LOA President’s Letter

transformed our LOA Strategic Plan for 2022 into 
a visual story that could inspire the community and 
our members. All of the tasks and engagements 
LOA is doing for our 40th Anniversary is nested 
inside our Lines of Efforts to ensure members and 
the community have value in their professional 
development and the A4 Enterprise.  

Registration for the 2022 LOA Symposium is 
well underway. Mark your calendars for March 
15th – 18th 2022 in Salt Lake City, Utah. The team is 
developing an agenda with a variety of dynamic 
topics and guest speakers. And LOA University 
will offer classes and professional development 
courses focused on our theme — “Logistics:  
Accelerating Change and Sustaining Dominance”. 

We are excited to report we recently activated 
our Royal Australian Air Force (RAAF) chapter 
with over 20 members! The RAAF LOA Chapter 
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Jason Kalin 
 
President 
Logistics Officer Association

was established to build a sustainable network of 
logisticians across the United States Department 
of Defense (DoD), Academia and Industry for 
Royal Australian Air Force Logisticians posted 
to the North American Region. The purpose of 
the RAAF Chapter is to promote professional 
development and an enhanced understanding of 
US DoD Logistics while providing an open forum 
for leadership, management, and exchange of 
technical mastery.

As LOA closes another storied year and moves 
into 2022 and our 40th Anniversary, LOA will 
continue to focus on our mission of cultivating 
professional development opportunities for 
logistics professionals across the DOD, industry, 
and academia to collaborate and grow. The time 
is now for innovation and change so Logisticians 
can Sustain Dominance.

Stay safe and Keep Leading!
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22L O G I S T I C S O F F I C E R  A S S O C I AT I O N AF.mil Photo by Tech. Sgt. Larry Reid Jr.

PREFACE

It is not the critic who counts; not the man who 

points out how the strong man stumbles, or where 

the doer of deeds could have done them better.

The credit belongs to the man who is actually in the 

arena, whose face is marred by dust and sweat and 

blood; who strives valiantly; who errs, who comes 

short again and again, because there is no effort 

without error and shortcoming;

— THEODORE ROOSEVELT

But who does actually strive to do the deeds;  

who knows great enthusiasms, the great devotions; 

who spends himself in a worthy cause; who at the best 

knows in the end the triumph of high achievement, 

And who at the worst, if he fails, at least fails 

while daring greatly, so that his place shall 

never be with those cold and timid souls who 

neither know victory nor defeat.

S T R AT E G I C P L A N 2 0 2 2
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3AF.mil Photo by Senior Airman Taylor Crul 3L O G I S T I C S O F F I C E R  A S S O C I AT I O N

LOA VISION

LOA MISSION

Provide the arena to connect 

logisticians to ideas and each other

Cultivate professional development opportunities 
for logistics professionals across the DOD, 

industry, and academia to collaborate and grow

We will accomplish our mission 
with a focus on: 

Leadership, Innovation, Velocity, 
and Excellence (L.I.V.E.)

S T R AT E G I C P L A N 2 0 2 2
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LOA uses the L.I.V.E. model to provide an 
opportunity for logistics professionals  
to learn, mentor, grow and succeed in a 
dynamic global defense logistics 
environment — your Participation and 
Engaged Leadership is key!

The 1990s showed us that the military must 
connect the joint force, the 2000s showed us that 
we must be connected to other U.S. government 
agencies, and the 2010s showed us that we must 
be connected to coalition partners. The 2020s 
will be an era of strategic competition which will 
connect multi-national corporations and the 
industrial base. This dynamic environment 
demonstrates the enduring importance of LOA. 

The LOA National Staff brings together our 
active, guard, reserve, civilian and industry 
members to drive solutions for challenges faced 
within the dynamic joint logistics community. 

We will infuse L.I.V.E. into all our efforts and 
programs including the national symposium, 
chapter events and online education. Executive 
Board members and extended board members 
will also communicate with their respective 
teams to synchronize communications to achieve 
team success.

LE
ADERSHIP INNOVATION

E
XCELLENCE

VELOCIT
YENGAGEM

E
N

T

E
D

U
C

A
TION

PROFESSIONAL
DEVELOPMENT

LOA M E M B ERS

LOA L.I.V.E. 
MODEL

PRESIDENT 

• Horizontal Integration
• Strategic Alignment

VICE PRESIDENT 

• Education
• Professional Development
• Membership

CHIEF FINANCIAL OFFICER 

• Financial Integrity
• Contract Management

CHIEF INFORMATION OFFICER 

• Strategic Communications
• Synchronize Operations

The Executive Board (EB) consists 
of four voting members. 
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LOA GOVERNANCE

President Vice President
Chief Financial

Officer
Chief Information

Officer

LOA NATIONAL BOARD

Senior 
Military Leaders

Board of Advisors

Chief Operating 
Officer

Symposium
Director

Legal Advisor

Exceptional
Release

Public Affairs

Historian

Events
Contractor

Registered
Agent

CPA

Ambassadors

Chapter 
Presidents

Scholarship
Programs

Membership

EXECUTIVE BOARD
(Voting Members)

EXTENDED BOARD
(Non-Voting Members)

LOA is governed by a set of by-laws, which have been updated and approved 
by elected board members. To access LOA’s By-Laws, please click here.

Our LOA Guidance Directives (LOA-Gs) describe the major business  
rules determined by the Executive Board for the major activities of LOA.  

The guidance details processes and responsibilities of our members.  
To access LOA-Gs, please click here. 

http://atloa.org/about-loa/bylaws/
http://atloa.org/about-loa/guidance/
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LINES OF EFFORT
Major initiatives are executed through our L.I.V.E. mindset across 
Engagement, Professional Development, and Education lines of 
effort (LOE). Tasks assigned to each LOE will be accomplished 

through detailed action items and maintained by the CIO.

LOA LINES OF EFFORT

ENGAGEMENT PROFESSIONAL DEVELOPMENT EDUCATION

• Conduct targeted outreach visits to 
chapters

• Engage with flag officer/SES/
industry leaders

• Modernize communications to better 
connect with membership

• Expand and broaden reach of the 
Exceptional Release

• Execute fiscally responsible 
programs aligned with strategic plan

• Grow chapter and corporate 
membership

• Offer tactics, techniques, and 
procedures for chapter operations

• Provide opportunities for mentorship

• Partner with senior military leaders 
to provide insight to members

• Partner with industry for 
Professional Development

• Develop more professional 
education opportunities for junior 
members

• Enhance and diversify LOA 
University

• Strengthen partnerships with DoD 
and civilian institutions

• Honor our logistics heritage and 
history

• Engage AF education and 
innovation ecosystem

Jenna Fletcher
Vice President

Holly Gramkow
Chief Financial Officer

Jason Kalin
President

Dara Hobbs
Chief Information Officer

Alex Pagano
Chief Information Officer

YOUR EXECUTIVE BOARD
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Editor’s Letter 
Friends,

As any professional logistician knows, you can talk and 
brief till you’re blue in the face, but the written word is 
where power lies. Welcome to this Winter edition of 
your Exceptional Release. For this edition, we asked the 
field to submit academic and professional articles, and 
the field answered loudly. 

Our Advanced Studies of Air Mobility graduate builds 
on work done by MIT and Ford, reengineering the 
research from a production and profit-oriented model 
to a repair and readiness-oriented model. 

Our Education With Industry fellows provided their 
final research projects, Insights to Industry, discussing 
new technologies and how we can learn from Delta’s 
practices. 

Our Military Personnel Exchange Program Officer 
discusses our strategic alliance with Japan, the 
importance of the program, and how exchange officers 
increase interoperability and strengthen the US-Japan 
alliance at the tactical and operational levels. 

Our former munitions troop that commissioned and 
came back to the fold raises the flag, says the munitions 
community must “accelerate change”, and defines a 
new type of munitions and missile maintenance officer. 

Our Army Command and General Staff College 
graduate believes we must put combat at the forefront 
of logistics, arguing to reorganize Logistics Readiness 

Montanna J. Ewers
Chief Editor 
Exceptional Release Journal

Montanna J. Ewers 
 
Chief Editor 
Exceptional Release Journal

Squadrons into Combat Logistics Squadrons. Our 
CGOs continue to innovate, providing fresh and 
energetic opinions to the field. 

Our civilian mentors give us insight on how to 
develop current and future civilian logistics 
professionals with deliberately developed breadth 
and experience. 

Please enjoy this edition of your Exceptional Release. 
Print the articles, tack them to your cube wall, post 
them in the break room, use them to strike up a 
conversation. There are countless hours of real 
research and nearly two centuries of experience in 
this edition. We’d be silly not to read it! And please, 
share your thoughts on LinkedIn, Facebook, or at 
the O-Club.

Again, this is your Exceptional Release. Please let 
me know if you have any comments or concerns, 
problems or questions, or anything else you want to 
share about the publication. Lastly, please consider 
writing for us. The conversation on things you care 
about can’t happen unless you share your thoughts. 
Please do! You can contact me directly via LinkedIn 
or editor@loanational.org. If not, be sure to come 
visit our panel at the LOA Symposium in March!

Thank you again for the opportunity to serve as your 
editor of your Exceptional Release.

mailto:editor%40loanational.org?subject=
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Disrupt or Lose: Logistics 
and the Digital Revolution 
By: Capt Susan McLeod

Image Above: 2nd Maintenance Group personnel prepare an AGM-86 CALCM pylon for transport at Barksdale Air 
Force Base, Louisiana, Sep. 14, 2021. The Square One Systems Design team presented their prototype in order to 
receive feedback on its performance. (U.S. Air Force photo by Airman 1st Class William Pugh)

The Fourth Industrial Revolution started in the 
1990s and ushered an era of exponential and 
global growth into the digital world. The global 
pandemic solidified how we operate as a society 
through and with technology. Logistics and the 
Global Supply Chain were no exception to this 
Technological Revolution. There are a number of 
trends, concepts, and processes that grew out 
of this revolution that are worth understanding, 
not just as a logistician but as an Air Force leader. 
Understanding just a few overarching ideas in 

the digital world will enable all Airmen at any 
level – strategic, operational, or tactical; to 
understand Strategic Competition and be 
a part of our Chief of Staff’s Call to Action: 
“Accelerate Change or Lose.” The way to 
excel in the technological revolution against 
our competition is through more than just 
innovation – it’s through innovative disruption 
and it is something we as Air Force leaders 
must deliberately foster through training, 
operations, and policy.  
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A Simple Lesson of Industrial Digitalization  
and Industry 4.0 Technologies 
This is a very small sample of technologies that were created out of 
the Fourth Industrial Revolution. At an attempt of brevity – it is highly 
recommended to continue researching technological and digital 
concepts from this continuing era. There is an expansive breadth of 
information on the Internet as well as Air Force approved avenues 
through Digital University partnered with Udemy, the Air Force 
Rapid Sustainment Office, Office of the Chief Software Officer and 
AFWERX to name a few – additionally, below (Figure 1) are just some 
of the software factories in employment by the Air Force utilizing 
these cutting edge technologies not including the entire Software 
Engineering Groups across Air Force Materiel Command (AFMC).

Figure 1: USAF Software 
Factories (Air Force Office of the 
Chief Software Officer, 2020)

Figure 1: Software Ecosystem Multiple Innovation Hubs, One Platform
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Exponential Digitization of Computing Power 

The rate of technology is developing exponentially. It 
is not intuitive to think exponentially; we, as humans, 
are linear thinkers. This foundational concept is critical 
to understand the rest of the technological revolution.

“People have no idea how fast things are moving.”  
– Peter Diamondis 

It began with Moore’s Law in the Third Industrial 
Revolution with integrated circuits, “The number 
of transistors doubled every year between 1958 
until 1965.” The world’s fastest computers and 
technology are making way for the next generation’s 
fastest technology. According to CEO and engineer 
Peter Diamondis (2020), the accelerating rate of 
technology leads to an exponential growth in speed 
and power - computing power has increased to the 
billionth degree since 1958. Although Moore’s Law is 
technically dead as processing power isn’t doubling 
every year, the integration of these exponential 
technologies has catapulted our digital world.

Articulated by the Interim National Security Strategy 
(2021) from President Biden, “the world’s leading 
powers are racing to develop and deploy emerging 
technologies…America must reinvest in retaining our 
scientific and technological edge and once again lead, 
to seize the opportunities that advanced technology 
present.”

Automation and Artificial Intelligence

Massive increases in processing power will drive 
the next wave of Artificial Intelligence (AI), machine 
intelligence, machine learning and deep learning. 
Machine learning applies algorithms and code to data 
to get “smarter” – make better models, which can 
lead to augmented intelligence and better decisions 
by humans or machines. These models improve 
as they get more data and iterate over time. Deep 
learning is a more advanced type of machine learning 
that uses more complex math. Deep learning allows 
for a shift in modeling and training to inference. 

Inference is the deployment of the model, taking 
real-time data from sensors, processing data locally, 
applying the training that has been developed in the 
cloud and making micro-adjustments in real time 
(Vellante, 2021). 

An example of this technology can be seen under 
some programs managed by the Air Force Rapid 
Sustainment Office (AFRSO). The AFRSO was 
launched in 2018, by the Assistant Secretary of the 
Air Force for Acquisition, Technology, and Logistics 
and Commander of the Air Force Materiel Command, 
to combat modernization of sustainment in an 
attempt to rebuild the sustainment ecosystem to 
improve military advantage (AFRSO). One of the 
most universally known programs is the Condition 
Based Maintenance Plus (CBM+) program. Intended 
to improve maintenance data quality and evaluate 
large sets of aircraft sensor data and maintenance 
history, this program allows for proactive decisions 
to improve the reliability of weapon systems. The 
AFRSO is working on a plethora of programs that 
are currently in the acquisition process affecting 
Logistics, Maintenance, and Sustainment – we as Air 
Force leaders must understand what could be fielded 
to a flightline, silo, or warehouse and how drastically 
it can change the way we manage our personnel, 
equipment, and units. 

Data Science and Analytics

Machine Learning and Automation are made 
possible by the immense amount of data in an 
increasingly digital age. By analyzing masses of 
data with intelligent algorithms, it’s possible to spot 
patterns between data points and make informed 
and deliberate decisions. It is important to note that 
Data Science and Analytics are different than, for 
example, current Maintenance Data Analysis. As an 
example, tactical maintenance leaders are not utilizing 
data analysis to its potential. There is an opportunity 
to automate the tedious work our current analysis 
Airmen and programs attempt to integrate through 
the utilization of various programs.  
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There are Commercial off the shelf (COTS) programs 
and open-source coding, many in the cloud environment 
discussed further, which would facilitate most of the 
analysis that is currently analog with rudimentary Excel 
documents and PowerPoint briefs. There is an opportunity 
for tactical wings to dynamically employ full-stack Data 
Scientists to achieve specified goals and capabilities. 
Full-stack Data Scientists are well-versed in the full 
digital developmental cycle from data analysis, security 
assurance, machine learning, to data visualization. Across 
multiple Major Commands and Headquarters Air Force, 
the risks and mitigation in cybersecurity across this type of 
data analysis is already implemented. So, if industry and 
the big Air Force is already utilizing Data Scientists to build 
end-to-end data analysis solutions to bring critical insights 
to their business, why wouldn’t we as tactical logistic 
leaders do the same with combat readiness on already 
established secure digital environments? 

There are COTS 
programs and open 
source coding ... which 
would facilitate most 
of the analysis that 
is currently analog 
with rudimentary 
Excel documents and 
PowerPoint briefs.

Jace Walsh, Square One Systems Design senior controls engineer, explains the specifications of the prototype MHU-TSX 
robotic loading system to Master Sgt. William Mc’Carty, 2nd Munitions Squadron armament maintenance section chief, at 
Barksdale Air Force Base, Louisiana, Sep. 14, 2021. Square One Systems Design seeks to create a machine that can automate 
parts of the B-52H Stratofortress armament loading process to increase efficiency and lower manpower needs. (U.S. Air 
Force photo by Airman 1st Class William Pugh)
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Internet of Things (IoT)

Internet of Things refers to the increasing number of devices that 
are connected to the internet. From wearables to smart devices, 
there are up to 20 billion smart devices on the internet and the 
number is exponentially growing (IBM). All of these devices collect 
and share data to detect patterns, make recommendations, and 
enhance mission effectiveness. Technology wearables, “smart” 
warehouses with digital inventories, and Portable Maintenance 
Aids (PMAs) that connect to the Wi-Fi all fall under this category. 
The ability to use sensor data from IoT devices is seen as the 
primary driver for adoption of 5G technologies, according to the 
DoD’s 5G Implementation Plan (2020).

One tactical example of IoT in the 21X community comes from 
the 649th Munitions Squadron working with Air Force Research 
Laboratory’s Rapid Analysis of Threat Exposure (RATE) study in 
2020 and another study in 2021, utilizing Garmin Fénix 6 watches 
and Oura Rings to enhance the human weapon system by 
detecting potential illness during COVID-19, measuring fitness, and 
positively impacting mission readiness (Bell, 2021). 

Outside of logistics, through the on-ramp of the Advanced 
Battle Management System program, the Air Force and industry 
collaborators have worked together to develop a digital 
infrastructure based on open architecture that connects sensors 
in an Internet of Military Things (IoMT). This example of IoT 
demonstrates capabilities that could help lay the foundation 
of an IoMT and enable data sharing across the DoD under an 
established, digital architecture (AWS, 2021).

Figure 2 DevSecOps lifecycle 
showing the eight distinct 
phases (Air Force Office of 
the Chief Software Officer)

Through the on-ramp 
of the ABMS program, 
the Air Force and 
industry collaborators 
have worked together 
to develop a digital 
infrastructure based 
on open architecture 
that connects sensors 
in an IoMT.
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DoD DevSecOps Enterprise Methodology

DevSecOps is an agile software development 
methodology that enables the customer and 
developer to be part of a collaborative process to 
produce a set of deployable artifacts through multiple 
automated pipelines that help development, build, 
test, release, and deliver phases all with innate and 
iterative cybersecurity (Figure 2). This emphasis on 
Continuous Integration/Continuous Delivery (CI/
CD) pipelines allows for smaller released products 
available for deployment permitting reduced risk with 
smaller incremental changes in products instead of 
a sweeping update and release (Air Force Office of 
Chief Software Officer).

This agile methodology is already in place in certain 
government software organizations – the A-10 
Operational Flight Plan (OFP) Team in the 520th 
Software Engineering Squadron (520 SWES) out of Hill 
AFB produces updates in 4-month sprints – almost 
too fast for the Program Office to plan and update 
the A-10C fleet but enabling quick integration and 
delivery if required by the warfighter. Since there 
will be quicker and more iterative updates to the 
field, logistics leaders must understand how that will 
impact availability, and adaptability. We must involve 
ourselves as Subject Matter Experts (SMEs), where 
necessary, to provide feedback to developers. Digital 
innovation disruption doesn’t wait for Developmental 
Test (DT) or Operational Test (OT). Our Airmen will 
need to be more comfortable with fielding new 
software, applications, and services in order to give 
real-time feedback and enable a realistic DevSecOps 
developmental loop. 

Cloud-Based Software

Cloud-based software and computing means storing, 
running, and processing information in a data 
center via a network that can give the ability to any 
user to store and process massive amounts of data 
(Marr, 2020). There are multiple “cloud” services 

across commercial platforms and the DoD utilizes 
Cloud One as a one-stop-shop for acquiring secure 
cloud services from Amazon Web Services (AWS), 
Microsoft Azure, and Google among others (Air Force 
Magazine, 2021). There are more “cloud” services 
across the DoD but just think of them as options to 
fit certain developmental needs. The intent is to have 
all of these platforms preconfigured to DoD security 
and compliance requirements to avoid the need 
to consistently vet new software through long and 
arduous acquisition processes. Deploying software 
to an end-user can go from development to user in 
months and updated releases could be done real-
time through free and open software source (FOSS), 
commercial off the shelf (COTS), government off 
the shelf (GOTS), or new code through the cloud. 
Not only does cloud-based software make updates 
quicker, but it can also be cheaper since there isn’t a 
need to maintain hardware through organic military 
infrastructure. 

One advantage of Cloud One is Platform One - a 
modern cloud-era platform that provides valuable 
tooling and hosts DevSecOps pipelines (Air Force 
Office of the Chief Software Officer). Platform One 
allows for structured software development with 
cybersecurity in mind utilizing multiple services – all 
under the Customer DevSecOps Platform (DSOP). 
The best way to summarize the products, services, 
and repository of this cloud-based platform – is that 
by migrating data, programs and services to a secure 
cloud, these applications have the benefit to evolve 
rapidly for the benefit of the user. This would allow the 
Air Force to accelerate innovation allowing multiple 
mission system owners to share computing resources, 
costs of expensive software licensing, and give us as 
the users the ability to access technology services 
anytime, anywhere, using any device. Imagine in-
processing and out-processing with ease, the ability 
to transition training records, readiness records, and 
ensure information and data is not lost on a stand-
alone computer. This is closer than we can imagine. 
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Our Role in Digital Innovative Disruption
It can be easy to read General Brown’s Strategic 
Approach “Accelerate Change or Lose” and 
understand that there is a technological domain that 
must be harnessed; however, our failure as logisticians 
is to assume that it is someone else’s mission or 
responsibility. This technological revolution has 
drastically changed the way humans and economies 
interact with the world; high-end technologies and 
processes are “no longer created or funded by the 
Department of Defense” (Brown, 2020) – it is the 
concepts of industry’s digitalization that we need to 
integrate from a strategic approach to tactical mission 
execution at a faster rate than ever before. Success 
against our enemies in strategic competition depends 
on overcoming the ever-increasing digital changes 
because according to General Brown, “good enough 
today will fail tomorrow.”

This is a controversial concept – digital innovation 
is moving too quickly to wait for updated top-
down warfighter requirements. General Brown’s 

Call to Action makes it clear that waiting for HAF 
or MAJCOM guidance on digital innovation 
isn’t a sustainable option. Waiting for the Rapid 
Sustainment Office or Air Force’s Project Tesseract 
to take hold of an Airman’s great idea is only 
pawning off a mindset and culture change that 
should already be occurring within every logistician 
in every MSG, MXG, and unit. This is why we will 
need to adapt to Digital Innovative Disruption.

This isn’t just a tactical issue – all across the 
DoD Chain of Command, we have leaders that 
do not understand the digital revolution and 
its implementation to the DoD. The former Air 
Force Chief of Software, Mr. Nic Chaillan, a Highly 
Qualified Expert (HQE) hired in 2018 to overhaul 
digital technology across the Air Force made a 
hasty exit in September 2021 with an open letter 
discussing his frustrations in the past three years. “It 
seems clear to me that our leaders are not aligned 
with our vision in pursuing agility, the importance 
of DevSecOps, continuous delivery of capabilities, 
nor, most importantly, the need to fund teams, 
like Cloud One and Platform One, that are making 
things happen for the Department, and is a catalyst 
for change across the Government.” (Chaillan, 2021) 

Digital Literacy and Competency 

The first step is education in such technologies both 
in industry and how they’ve been implemented 
across the DoD. Understanding and advocating 
for digital technologies in our environment will 
allow us to get ahead of Logistics Under Attack 
vulnerabilities like cyberattacks. Concepts like Agile 
Combat Employment which rely on and demand 
maximum delegation, trust, and empowerment 
would only benefit by using digital technologies to 
drive informed decisions across multiple domains. 
We’ve naively compartmentalized Multi-Capable 
Airmen (MCA) to mean proficient in tactical 
applications without adding digital literacy as a 
critical tool in MCA. 

Jace Walsh, Square One Systems Design senior controls 
engineer, demonstrates how to use the controller for the 
prototype MHU-TSX robotic loading system at Barksdale Air 
Force Base, Louisiana, Sep. 14, 2021. Square One Systems 
Design seeks to create a machine that can automate parts of 
the B-52H Stratofortress armament loading process to increase 
efficiency and lower manpower needs. (U.S. Air Force photo by 
Airman 1st Class William Pugh)
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“There are known knowns. These are things we 
know that we know. There are known unknowns. 
That is to say, there are things that we know 
we don’t know. But there are also unknowns 
unknowns. There are things we don’t know we 
don’t know” – Donald Rumsfeld

This education is more than just acing the DoD 
Cyber Awareness computer-based training, knowing 
a few tricks on Excel, or solving basic IT issues; 
understanding our military equipment’s hardware and 
software interface to the global network and solving 
digital latency at a tactical level is critical to address 
and update tactics, techniques, and procedures 
across our career fields. This is a lens to add to our 
logistics mindset, not simply a stovepipe category to 
address periodically. 

Because of the immense amount of information and 
data and its constant innovation and evolution, there 
is value in identifying a Digital Competency in our 
Competency Occupational Models. There are already 
certifications and degrees to understand advanced 
digital technologies – although not required, we 
owe it to our Airmen and the warfighter to balance 
this education with the technical skills needed to 
successfully operate in logistics and maintenance just 
as much as we value humans skills to inspire and lead 
large organizations. 

Discontinuity of Innovation 

To summarize, Digital Innovation Disruption falls 
under the pretext of discontinuity of innovation. This 
means that an entirely new product is introduced to 
the market and can replace a different technology 
(Oxford). Examples include the lightbulb replacing 
candles for light source or the car replacing a horse 
carriage for travel. Continuous Process Improvement 
would never have improved a candle into a lightbulb 
no matter the effort, resources, or funding. It was 
disruptive innovation that introduced electricity 
and its leading contributions. Due to the nature of 
the digital revolution, many digital technologies are 
introduced through the discontinuity of innovation.

It can be human nature to instinctively fall back on 
life experiences in an attempt to bring experiential 
knowledge to an unfamiliar situation. At the speed 
of the digital revolution, this is not enough – not in 
our own personal lives and especially not as Air Force 
leaders. To be comfortable in the discontinuity of 
innovation means we can be aware of our bias to 
something new and uncomfortable. By identifying the 
digital revolution as knowledge we must understand 
and implement, we can train to make decisions at 
the speed necessary for competition and combat 
timelines (Brown, 2020). The digital revolution isn’t 
slowing down, but logisticians do have an opportunity 
to enact change through Digital Innovation Disruption 
– before it’s too late. 
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The Combat Logistics Squadron (CLS): 
A Case for a New Tactical Logistics Unit
By: Maj John P. Ouellet III

Image Above: U.S. Air Force Staff Sgt. David Gay, a 354th Air Expeditionary Wing low observable craftsman, refuels an F-35A 
Lightning II during operation Iron Dagger, Dec. 8, 2021, at Misawa Air Base, Japan. Multi-Capable Airmen (MCA) is an accomplish 
tasks outside of their Air Force Specialty. These Airmen are trained as part of a cross-functional team to meet and provide combat 
support to aviation force elements conducting dispersed and dynamic operations. (U.S. Air Force photo by Staff Sgt. Sean Martin)

Introduction

Since the Cold War, the US has had the 
luxury of taking logistics for granted. We’ve 
fought against enemies who could not pose 
a lasting, credible threat to supply lines or 
logistics networks, allowing US forces to 
move and maneuver at will. Of course, there 
were tactical disruptions, but logistics was 
overall unencumbered. In a fight against a 
peer adversary with anti-access, area denial 

capabilities, logistics cannot be taken for granted. 
If the US is to be successful in combat, logistics 
absolutely must keep pace with operational forces. 

Why then, is the Air Force employing the same 
organizational structures used against violent 
extremist organizations as it evolves to compete 
with major global powers? Instead, the Air Force 
must adapt to the rapidly evolving battlefield and 
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its infinite configurations. The Logistics Readiness 
Squadron served the USAF well. And just as many 
who served within its ranks, after 20 years of service, 
it’s time to retire. In its stead, I propose the “Combat 
Logistics Squadron”:  a unit that is organized to train 
the way it fights; create experienced, Multi-Capable 
Airmen (MCA); and deliver combat logistics with a 
minimal footprint that can be easily expanded to meet 
the needs of any size airfield. 

Before continuing, it is worth addressing assumptions 
and limitations of this article. First, the CLS is 
manpower-neutral compared to the LRS. It is unlikely 
the USAF will see an increase in end strength in the 
near future, so the CLS is based on the resources 
currently available (Brown, 2021). Second, training 
will be of the utmost importance to the CLS. If we are 
going to send Airmen into harm’s way and expect 
them to perform, they need to be trained to do 
so. Finally, career field managers must be willing to 
depart from their functional norms to accommodate 
the end goal of combat effectiveness by integrating 
operations like never before. 

Structure

The CLS follows the same basic hierarchy as any other 
squadron. At the squadron level, the commander 
retains oversight of operations, budget, compliance, 
and administration. Of note, Logistics Plans fits best 
under the Operations Officer in this model. Unlike 
the LRS of today, the foundation of the unit is not a 
leadership team with several major functional flights. 
Instead, the CLS is built on small teams that are each 
similar, if not identical, to each other. When combined, 

teams create sections, sections create flights, and 
flights create the squadron. The flights within the 
CLS are not functionally aligned, they are aligned by 
capability. With the exception of the Home Station 
Support Flight (HSS Flight, detailed later), all of the 
flights are built to contain the same capabilities. 

Capabilities that directly contribute to airpower 
generation fall within “Alpha Flights” (e.g., A 
Flight, B Flight) and are those required to prepare 
and launch aircraft. Loading and fueling aircraft 
are among the many skills that belong within the 
CLS’s Alpha Flights. Flights range in size from 75-
100 Airmen, determined by the squadron’s size. 
The echelon subordinate to the flight is a section. 
Each section comprises two to six multi-functional, 
combat-oriented logistics teams capable of 
expeditionary operations in an austere environment.

The teams within each flight are the foundational 
building blocks for the squadron and are likely the 
most novel concept within this restructure. Teams 
include approximately 15 Airmen and incorporate 
most logistics career fields. Each team is multi-
functional and can rapidly deploy to generate 
airpower with a minimal footprint. Airmen maintain a 
primary specialty and teach their wingmen their craft 
to create MCA. They train within their teams and 
build cohesion over time. Team and flight leadership 
coordinate with other teams and flights to cover 
gaps in expertise, training, manning shortages, or 
other issues within the unit. The bonus here is that 
each team is a UTC. Teams deploy as they train, not 
as they aggregate.

The HSS Flight ties the squadron together and 
houses capabilities that are not combat oriented 
or that are needed to manage daily operations. 
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Daily Operations

With the removal of functional flights from the 
squadron, the CLS will need a new way to continue 
logistics support at home. After all, airpower launched 
from home is equally capable of creating global 
effects. The HSS Flight ties the squadron together 
and houses capabilities that are not combat oriented 
or that are needed to manage daily operations. 
For example, personal property, vehicle fleet 
management and analysis, and portions of materiel 
management fit here. Additionally, HSS Flight 
owns a consolidated dispatch function. No longer 
will a squadron need air transportation, ground 
transportation, and fuels dispatch sections. They 
are consolidated to conserve manpower. The flight 
also controls a Scheduling element, responsible for 
scheduling manpower from each flight to support the 
daily needs of the base. 

The C2 Section (see Figure 1) is built and manned 
to manage manpower in support of daily operations 
via the Consolidated Logistics Operations Center 
(CLOC). While the C2 Section is not directly assigned 
the workforce to complete home-station tasks, the C2 
Section identifies requirements and pulls resources 
from the Alpha Flights to support said requirements. 
Daily scheduling, similar to that within the Ground 
Transportation or Aircraft Maintenance realms, would 
suffice to identify and fulfill manpower requirements. 

For example, a flying schedule shows two F-15Es will 
fly every day this week. The scheduler identifies that 
two POL Airmen are required for aircraft refueling 
and coordinates with maintenance to determine when 
to deliver the fuel each day. The Scheduling Element 
then coordinates with the Alpha Flights to identify 

Figure 1: Combat Logistics Squadron (CLS) Structure
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available Fuels Airmen. B Flight volunteers to provide 
the Airmen on Monday and Thursday. On those days, 
the Airmen report to the CLOC, refuel the aircraft, 
then return to their Flight for training or other daily 
assignments. This is obviously an over-simplified 
example. Table 1 shows notional daily requirements 
and allocations. Note that the requirements are 
based on capabilities, and the schedule is coded by 
flight. This is intentionally void of AFSCs, as the AF is 
focused on capability, not function.

Scheduling daily operations within the squadron will 
be complex at first. After all, the design is based 
on Airmen possessing multiple skillsets. However, 
once Airmen are trained and routines established, 
scheduling teams to conduct daily operations 
becomes much easier. The schedulers track the daily 
needs and task the manpower from the Alpha Flights 
in a way that both accomplishes the mission and 
delivers the required training opportunities for Airmen 
to gain and maintain combat readiness.

Table 1: Notional Daily Requirement and Allocation Schedule

Requirement Time # Airmen Flight

Refueling 0600 2 A

Refueling 0600 2 B

Cargo Load 0700 4 A

Cargo Run 0730 1 A

Refueling 0900 2 B

Kit Inventory 0900 2 C

Aircrew Run 0930 1 C

44 Pax Bus 1100 1 C

Cargo Download 1400 2 A

Cargo Run 1500 2 C

The CLS is different in that 
the Team is the deployable 
capability. The Team is 
the Unit Type Code (UTC). 
Each team is comprised 
of Fuels, Air and Ground 
Transportation, Vehicle 
Maintenance, and Materiel 
Management Airmen. 
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Deploying

As the US reduces its forces deployed to the Middle 
East, the time is ideal to train, structure, and exercise 
new tactics, techniques, and procedures. The CLS’s 
multi-functional teams will provide logistics building-
block capabilities at even the most austere airfield. 
Deploying two or more teams to the same location 
expands the logistics capabilities of that airfield. It 
also enables teams to deploy forward, operate an 
airfield for a short time, then return to their primary 
location. When deployed throughout the theater, CLS 
teams provide forward logistics capabilities, divert 
options, and even military deception opportunities. 
Further, a team or flight from each of several 
squadrons could deploy to create an Expeditionary 
Combat Logistics Squadron at a main operating base 
without degrading home-station operations at any of 
the locations. 

The CLS is different in that the Team is the deployable 
capability. The Team is the Unit Type Code (UTC). 
Each team is comprised of Fuels, Air and Ground 
Transportation, Vehicle Maintenance, and Materiel 
Management Airmen. Within each team, each Airman 
is responsible not only for his or her own skillset, but 
also to train the rest of the team on the basics of said 
skills. The result is a UTC that can generate combat 
power from austere airfields. When aggregated 
as sections, flights, or even squadrons, teams can 
operate airfields of any size. 

Organizing the CLS team into an official UTC would 
simplify tasking, improve readiness reporting, and 
provide visibility at the DAF, combatant command, 
and Joint Staff levels. In addition, UTCs give 
commanders both goals and formalized wartime 
requirements, ensuring they can provide ready 
warfighting capabilities.

U.S. Air Force Staff Sgt. Daniel Guthrie, a member of the quick response team for the 379th Expeditionary Logistics Readiness 
Squadron, slides boards under a pallet on a loading pad for the cargo deployment function at Al Udeid Air Base, Qatar, Feb. 24, 
2021. The CDF was tested during the Agile Combat Employment capstone event throughout the U.S. Central Command area of 
responsibility and will have consistent real-world application for future operations. (U.S. Air National Guard photo by Tech. Sgt. 
Brigette Waltermire)
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Recommendations

To deliver effective options to the Air Force and 
overcome the complexities of the anticipated 
operating environment, this article presents the 
following recommendations:

1. Test the restructure at several locations that 
are diverse in mission, size, workload, and 
base population. Consideration should include 
joint bases with sister-service support. 

2. Exercise the CLS capabilities to identify 
gaps in training or capability development. 
Exercising a team provides invaluable 
training and garners lessons learned for 
further warfighting concept development.

Conclusion

Peer and near-peer competitors possess robust anti-
access, area-denial networks specifically designed 
to counter US tactics and strategies. As the Air 
Force continues its response via the development 
of concepts such as Agile Combat Employment, 
supporting organizations must anticipate, assume 
when necessary, and evolve. The existing LRS is 
an effective organization built on post-cold war 
concepts and adapted to deliver logistics support to 
large airfields that generate airpower in a permissive 
environment – airfields that the US will be lucky to 
have in a war with a peer. The LRS performed its 
assigned mission very well but must evolve with 
the operational environment and play its part in the 
competition with peer and near-peer adversaries. 

In the highly contested environment of combat with a 
peer adversary, maneuver forces will no longer be the 
key to success. Without effective logistics, maneuver 
forces will never reach the battlefield. The time for 
change is now, and the CLS is the change the USAF 
needs. As the Commander of Air Combat Command, 
General Mark Kelly, stated, “the hassle of reorganizing 
is worth it… if you don’t like change, you’re going to 
really dislike irrelevance, and outright hate a kinetic 
defeat” (2021).

The LRS performed its 
assigned mission very well 
but must evolve with the 
operational environment 
and play its part in the 
competition with peer and 
near-peer adversaries. 
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The FRAM Project
By: MSgt Justin M. Mirante

Image Above: A photograph Roald Amundsen’s South Pole expedition ship Fram, under sail.

Executive Summary

The Air Force Chief of Staff, General Charles Q. Brown Jr., has 
called on “Airmen to find ways to cut through the red tape and 
bureaucracy in order to meet mission needs quickly, as the 
service is working to develop Airmen who are capable in jobs 
outside their core career fields.”1 General Brown continued with 
the recognition that organizational structure is necessary. 

If we fail to adapt, we 
fail to move forward.

— John Wooden
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You know you have an 
emancipated team when 
you no longer need to 
empower them. Indeed, 
you no longer have the 
ability to empower them 
because they are not 
relying on you as their 
source of power.

— L. David Marquet
 
Turn the Ship Around: A True Story 
of Turning Followers into Leaders

However, the Air Force needs Airmen who can eliminate “slow, 
ineffective processes and accelerate positive change.”1 This is 
a refreshing approach to doing business, and it will open doors 
and opportunities for Airmen that were never thought possible. 
Most importantly, Airmen will be able to showcase their unique 
capabilities as the Air Force continues the transition to more 
austere exercise and deployment environments.

This approach is especially needed within the aircraft maintenance 
community. There is not enough focus being placed on the 
importance of end-users identifying and up channeling innovative 
ideas to enhance organizational capabilities and accelerating 
change due to layers of bureaucracy. Maintenance organizations 
and the military in general have multiple layers of separation 
and bureaucracy between end-users and senior leaders. The 
existence of these silos highlights an alarming contradiction: end-
user Airmen are expected to sustain advanced weapons systems 
while simultaneously being constrained to policy and procedure, 
which they are expected to exploit and change in an accelerated 
fashion. The lack of capability in Aircraft Maintenance Units 
(AMU) due to organizational constraints has a negative impact on 
aircraft generation and mission accomplishment. However, some 
organizations have identified ways to limit bureaucracy, focus on 
end-users, and eliminate constraints to guarantee organizational 
success.

Delta Air Lines is one of those organizations – a perfect example 
of their transformation was seen in their approach to the reduction 
of maintenance related flight cancellations from 5,647 in 2010 to 
55 in 2018. As seen in the provided graph on page three, Delta’s 
success can be primarily attributed to the maintenance and 
reliability foundation put in place at the beginning of the change 
process. Delta did not begin using an extensive prognostic and 
predictive approach to maintenance until 2016. The maintenance 
and reliability foundation utilized includes things like organizational 
alignment, a clear purpose and common objective, globally 
optimizing processes, standardized execution, and a feedback 
loop focused on the right metrics and the removal of constraints. 
Delta transformed their organizational culture, and empowered 
employees to make decisions while simultaneously arming them 
with the tools they needed to be successful.2



32ISSUE 156  |  ATLOA .ORG |  E XCEPTIONAL RELE ASE MIL ITARY JOURNAL

The current CEO of Delta Air Lines, Ed Bastian, has carried 
forward and promoted the positive shift in organizational 
culture, the focus on continuous improvement, the removal of 
constraints, and the consistent desire to focus on end-users. Mr. 
Bastian stated: “You’ve got to make certain that your employees 
know that they are the absolute best asset you have. When you 
go through difficult times, employees can feel like they’re a 
number, they’re a cost, they’re a means to an end. But no, they 
are the end themselves.”3 This quote personifies the importance 
placed on Delta’s employee experience. It also highlights and 
aligns with the Air Force’s most valuable asset, Airmen.

The proposals within this paper aim to redirect the Air Force 
aircraft maintenance community’s focus toward end-users to 
equip them and their organizations with the tools needed to 
garner the same success as industry partners like Delta Air Lines. 
The observations of Delta’s best practices during the Education 
With Industry (EWI) Fellowship will be utilized to support the 
capstone proposals, which focus on a foundational approach to 
aircraft maintenance in the following areas: end-users, feedback, 
and psychologically safe environments, which are primed to 
support collective and innovative leadership.

Maintenance

Delta’s culture has 
transformed… Maintenance 
planners, engineers, 
technicians are empowered 
to make decisions and 
armed with tools to make 
the right decisions.2

— Kevin Michael
“How Delta Bucked Conventional 
Wisdom to Slash Flight Cancellations 
for Maintenance” Forbes
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The End-User

In Theory of Constraints, Eliyahu Goldratt discussed the identification 
of constraints through the utilization of effect-cause-effect. This 
approach does not rely on examples or other references. Rather, 
effect-cause-effect focuses on “intrinsic logic of the situation itself.”4 

By approaching constraints in this manner, we are better equipped 
to “reveal the fundamental causes, so that the root treatment can be 
applied, rather than just treating the leaves-the symptoms.”4

In the aircraft maintenance community, “treating the leaves”4 fails 
to promote and inject reliability, consistency, and a stable work 
environment for the personnel and aircraft. To put it bluntly, “treating 
the leaves” is a dangerous gamble, and a more foundational approach 
is needed. The EWI program allows for the rethinking of situations and 
the freedom to produce innovative solutions to complex problems 
based on industry partner best practices. By encouraging employees 
to develop solutions, they are steered away from avenues of 
compromise and acceptance of the situation. Rather, they are guided 
toward re-examining the foundations of the system and the application 
of a root treatment.4 This approach also aids in the identification of 
“the minimum number of changes needed to create an environment in 
which the problem simply cannot exist.”4 In addition, this approach can 
be used to accelerate into the implementation and execution phases. A 
solution or “root treatment” can be linked to the need to focus on end-
users and maintain a consistent desire to take their input and feedback 
into consideration before, during, and after the implementation of 
a policy, product, or procedure. By focusing on the end-user and 
empowering them to innovate and become part of the solution, 
a maintenance organization will thrive. Unfortunately, “Western 
organizations – in spite of all the lip service – entrepreneurial spirit at 
the medium and lower ranks is not, exactly, encouraged.”4 Because 
of this “culture,” the medium and lower ranks accept the burden and 
limitations unintentionally imposed by senior leaders.4 Bottom line, 
when it comes to reaching a consensus and the implementation of 
a new strategy, most if not “all functions should buy in before any 
significant efforts to improve are allowed to start.”4 When it comes to 
aircraft maintenance it is inherently obvious that organizational leaders 
should take into consideration the end-users feedback and their 
experiences before making decisions on their behalf.

In the book The 7 Habits of Highly Effective People, by Stephen R. 
Covey, Habit 2 is: “Begin with the end in mind.” Starting with what the 
end-user needs to complete a maintenance task and understanding 
the needed inputs, creates a streamlined flow of work. Eric Klein, 
Georgia Tech Research Institute (GTRI) Senior Research Associate and 

We should strive 
to reveal the 
fundamental 
causes, so that a 
root treatment can 
be applied, rather 
than just treating the 
leaves-the symptoms.

— Eliyahu M. Goldratt 
Theory of Constraints

By encouraging 
employees to 
develop solutions, 
they are steered 
away from avenues 
of compromise and 
acceptance of the 
situation.
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former Delta Air Lines General Manager of Demand Planning, 
discussed how beginning with the end in mind is important and 
played a critical role in the success of Delta’s transformation as 
they established their maintenance foundation discussed in the 
Executive Summary. Eric explained that when the foundational 
change process was started the team wanted to know what 
the purpose and goal was. “I stated we need to remove the 
administrative burden to the Aviation Maintenance Technician 
(AMT). Anything that causes the AMT to move away from the 
aircraft, we need to find a way to speed that up. The front-line 
also knows what the problems are and they usually know how to 
fix them (or have a work around).”5

Delta capitalized on the knowledge of the AMT and recognized 
the end-users are the last line of defense when it comes to 
the quality, compliance, and execution of a maintenance task. 
“It doesn’t matter how well an engineer does their job, if the 
front-line can’t work from the instructions, or have the tools and 
equipment needed at the point of execution, the task will never 
be completed”5

David Jones, current TechOps Maintenance Duty Manager, was 
asked similar questions regarding end-user focus. “Our focus 
has always been speed wins. I think one of the reasons we have 
maintained that focus is a large majority of management came 
from maintenance. They understand the difficulties associated 
with not being prepared because they have lived it. We let the 
AMT focus on their job and have as much time on the aircraft as 
possible.”6 David’s approach to aircraft maintenance is also tied 
to Covey’s second habit of beginning with the end in mind. David 
explained that everything you do is a process, from waking up 
in the morning to driving to work. By breaking down the steps in 
the process you can identify a project plan. For example, if you 
get a flat tire on the way to work, your plan is still to get to work. 
The same goes for aircraft maintenance. “You adjust the plan but 
continue to drive forward.”6

The graphs on the following page were retrieved from a survey 
developed in collaboration between the Delta and Lockheed-
Martin Maintenance (MX) EWI Fellows that was sent to multiple 
AMUs across four Major Commands (MAJCOMs). The intent 
of the survey was to highlight current constraints within the 
aircraft maintenance community, and to illustrate the need to 
seek out end-user feedback. Take note that out of 200+ survey 
participants, 40.19% spend two hours or more in a single shift 
on aircraft forms, Maintenance Information Systems (MIS) input, 

If the ladder is not leaning 
against the right wall, every 
step we take just gets us to 
the wrong place faster. We 
may be very busy, we may 
be very efficient, but we will 
also be truly effective only 
when we begin with the end 
in mind.

— Stephen R. Covey

The 7 Habits of Highly Effective People
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and other administrative tasks. Only 6.7% chose 30 minutes or less. 
In addition, although there were a wide range of constraints listed 
and selected for question six on page seven, the primary constraint 
selected was the method of data entry (25.84%), followed closely by 
waiting on outside maintenance agencies (16.75%), and extra duties 
(13.88%). Overall, the survey was a very productive and effective way 
of receiving feedback from end-user maintainers. It is feedback like 
this that can be utilized to adjust organizational practices to better 
equip end-users with the tools they need to be successful.
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Delta Best-Practice (End-User Focus & 
Administrative Burden)

Delta TechOps utilizes a variety of tactics to consider 
and enhance the end-user experience, one of which 
is through the removal of administrative burden. 
Delta does not want the end-user looking up parts, 
tooling, or other items in the sourcing documents. 
Rather, they want the technician to have as much 
touch-time on the aircraft as possible. Exposing the 
technician to unnecessary administrative burden 
wastes time and is not an efficient use of resources. 
The Delta technician’s job is to fix airplanes, and Delta 
allows them to do just that. Delta utilizes a 1-800 
number and email address placed conveniently on 
the front of every maintenance work-card (which is 
referred to as the single source of truth) with the 
following instructions: If you find an error with these 
instructions, please contact the Work Instruction 
Standards Group (WISG) at: Email address & Phone. 
This approach gives Delta AMTs untethered access to 
the departments that aim to make their lives easier. 
Delta realized this was the right thing to do because 
it is easier for an AMT to pick up a phone or shoot 
an email than to fill out and submit a Maintenance 
Data Change Request (MDCR) which is the Air Force 
equivalent of the Air Force Technical Order (AFTO) 
Form 22. The WISG now takes on the administrative 
role and fills out the MDCR based on feedback from 
the end-user AMT. The WISG found that with the 
original process, AMTs would rarely take the time 
to submit an MDCR, but they would send an email. 
The Delta AMTs were constraining 
themselves to a poor process 
because it took too much time and 
was a pain to navigate. After the 
implementation of the email and 
phone number on the work card 
(five years ago), the amount of work 
card issues and errors reported by 
the AMTs has drastically increased. 
This increase is a good thing 
because every time an error is 
noted and reported for correction 
the maintenance process becomes 
more streamlined and better 
equips the end-user.

The work card is also utilized as a reference to all the 
fully supportability data for the maintenance task 
being accomplished. To enforce this standardization, 
Delta made the work card the official reference to 
the sourcing document. The work-card “is a single 
reference to the full task support in one place or the 
‘Single Source of Truth’.”5 With this process in place, 
the AMTs are provided everything they need to be 
successful, or the 5Ps and 2Ts (Plane, Personnel, Parts, 
Place, Paperwork, Time, and Tooling). Delta focuses 
on these items because they believe if they are ready 
and available for the end-user there is no reason the 
task cannot be completed. In addition, Delta will not 
schedule the maintenance task until all 5Ps and 2Ts 
are available. The planning and acquisition of the 5Ps 
and 2Ts is initiated over a year in advance from the 
execution of the maintenance task(s) and starts with 
the centralized scheduling system.

After the plan is reviewed, the material and tooling 
demand for the maintenance events are automatically 
retrieved from the work-card. Both the required 
material and material expected to “fallout” based 
on historical data of task completion are identified. 
A demand is then placed on the system for all these 
items. If any of the material is unavailable a planner 
will be notified of the shortfall. The materials group 
will then only work exceptions or the “fallout” to 
the required demand and will notify the planning 
group if any exceptions to the requirements cannot 
be resolved. Seven days out from the maintenance 
task the material system automatically orders the 
individual pieces of material from the applicable 

Delta Concept Comparison

DELTA AIR LINES PROPRIETARY / COMPETITION SENSITIVE
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warehouse. The material is shipped to the maintenance location, 
and materials personnel at this location assemble the kit of parts 
and deliver them to the correct maintenance area. On the day 
of execution, the aircraft arrives at the planned maintenance 
location, and the material that was kitted is delivered to the 
end-user maintainer. At this point, the AMT has everything they 
need to complete the maintenance task. It is important to note 
that leading up to the execution of the maintenance task, only 
four steps in the acquisition and delivery of the 5Ps and 2Ts are 
conducted manually.

Feedback

Feedback is at the apex of end-user focus and can either have 
positive effects on organizational success if utilized properly, or 
negative consequences when not considered at all. If the latter 
direction is selected employees will feel like an undervalued 
member of the organization. “Sub-optimized employees feel 
disengaged and frustrated. Some respond by only doing the 
minimum necessary, while others seek job opportunities, which 
allow them to develop and utilize the full range of their knowledge 
and skills.”7 In February 2019, the Government Accounting Office 
(GOA) published a study focused on the need to establish a 
strategy to improve Air Force Aircraft Maintenance retention 
rates. A section of the report focused on retention surveys 
conducted in 2015 and 2017, which highlighted maintainers 
concerns relating to sub-optimization, feelings of disengagement, 
and overall frustration. From the 2017 survey, maintainers “cited 
job stress, overall job satisfaction, and satisfaction with the career 
field as top factors influencing them to leave the Air Force […] 
The survey also found that mid-tier enlisted personnel – Senior 
Airmen, Staff Sergeants, and Technical Sergeants – reported 
lower levels of satisfaction with leadership than did higher 
ranks.”8 The argument could be made that the aforementioned 
frustrations influencing maintainers to separate existed long 
before the GOA decided to pursue their retention report and 
continues to plague the maintenance community. Whether 
or not the frustrations were being up-channeled or passed to 
the appropriate agency is hard to say. What can be said, is the 
mentality of many AMUs across the enterprise when it comes to 
voiced maintainer frustrations is to “shut up and color.” As the 
military is bound by standards and high expectations, the “shut 
up and color” approach, at times might be necessary. However, 
it runs contradictory to the call from senior leaders to empower 
Airmen and “Accelerate Change or Lose.”9 In order to answer the 
call of acceleration, we must find a better way to engage end-
users and receive their feedback.

It is important that 
frontline employees 
talk about what gets in 
their way. Leadership’s 
job is to make it as easy 
as possible for frontline 
employees to do their 
work safely. In order to do 
that, leaders need to know 
what the obstacles are. 
Active participation from 
the front line helps avoid 
the creation of “solutions” 
that won’t work because 
they don’t get at the true 
root causes.

— Judy Agnew
A Supervisor’s Guide  
to (Safety) Leadership
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This engagement is critical when it comes to the empowerment 
of maintainers and getting their ideas for process improvement 
and the streamlining of maintenance tasks heard and rectified 
in a timely manner. The need for these processes to be 
improved was highlighted in the previously mentioned EWI MX 
survey. One question was asked to gauge end-user knowledge 
of and engagement with innovation cells like Tesseract as 
seen in the adjacent figures. Take note of the first-choice 
response (“Never heard of it”) and how the knowledge of 
Tesseract increases in conjunction with the higher ranked tiers. 
A way to better connect end-user Airmen to the appropriate 
agencies equipped to help solve their problems and push their 
innovative ideas must be identified. Ultimately, it comes down 
to the changes needed within the maintenance organizational 
culture, and the need to provide them with the tools and 
resources to ensure their success. Our Airmen must be multi-
capable and adaptable team builders, as well as innovative and 
courageous problem-solvers, and demonstrate value in the 
diversity of thought, ingenuity, and initiative.”9

The only way we get 
better is through 
constant feedback.

— Andrew Leech
Manager — Delta TechOps 
MRO Services
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Delta Best-Practice (Engagement & Feedback)

The search for continuous improvement and drive to 
innovate is culturally promoted and embraced by TechOps 
employees at all levels of the organization. In addition, the 
end-user feedback provided to the applicable agencies 
is immediately taken into consideration and expeditiously 
handled. A TechOps Materials Managers was asked what 
he likes best about working for Delta, and he responded: 
“There is always something to fix.” This response should 
not be taken as there is always something inherently wrong 
with Delta. Rather, there is always room for improvement 
and your teammates are ready and willing to aid with 
the change process and implementation. Continuous 
improvement and a drive to innovate would not be 
possible without focusing on end-user feedback. In the Air 
Force maintenance community, you often hear leadership 
comparisons based on whether they are focused on people 
or planes. There is often a clear distinction of which one 
draws the most focus (planes), and rightly so dependent 
on mission requirements. However, Delta manages to 
effectively focus on both. The following are examples of 
how Delta focuses on the end-user based on feedback 
in the realms of both people and aircraft maintenance 
processes.

Every year Delta publishes a “Flight Plan” which is posted 
everywhere within TechOps. Contained in the center 
circle of the Flight Plan are four focus areas for the year 
which include: Our People, Our Customers, Our Partners 
& Communities, and Our Owners. Regarding end-user 
focus and receiving the appropriate level of feedback, 
“Our People” is the section of choice. As illustrated to the 
right, this section aims to drive workplace improvements, 
positively engage employees, and enhance their overall 
experience by investing in engagement, training, 
development and technology.10

The “Rules of The Road” mentioned in the Flight Plan, 
is another important aspect of Delta’s end-user focus 
and seeking their feedback. On page two of the booklet 
the “most important behaviors” are listed. Three of the 
behaviors include: 1) Listening closely and communicating 
openly, honestly and directly, 2) Encouraging change 
and innovation, and 3) Promoting broad employee 
involvement.11 When it comes to applying Delta’s basic 
business principles, they call for the creation of “an open 

Speed wins. Speed in 
execution is the difference 
between success and 
failure — Whether within 
our organization or 
against the competition. 
Remember, there are few 
100% solutions. 

— David Jones

PUT SAFETY FIRST—ALWAYS 

• Driver further 
improvements in 
workplace and personal 
safety metrics (flight 
safety, injuries, operational 
difficulty and damages)

LIVE BY OUR VALUES AND 
RULES OF THE ROAD 

• Achieve at least 85% 
positive employee 
engagement

• Enhance the employee 
experience (PX5) 
through investments 
in engagement, 
training, development 
and technology
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Observations (Innovative Leadership & 
Psychological Safety)

Following the observations of Delta’s deliberate focus 
on the end-user and their engagement and feedback-
seeking behaviors the search to identify the specifics 
behind their styles of leadership and teamwork, and 
what exactly to call it began. Luckily, a book called 
Collective Genius: The Art and Practice of Leading 
Innovation lit the fuse and aligned with what was 
being observed at Delta. In this book, the leader’s 
role in the innovative process is described. “Instead of 
trying to come up with a vision and make innovation 
happen themselves, a leader of innovation creates a 
place – a context, an environment – where people are 
willing and able to do the hard work that innovative 
problem solving requires.”12 The use of integrative 
decision making is also a key concept within the book 
and aligns with the observations made within the 
Delta operation. “Making integrative choices, which 
often combine ideas that once seemed in opposition, 
is what allows difference, conflict, and learning to be 
embraced in the final solution.”12 Integrative decision 
making is so important “that innovative organizations 
and their leaders don’t just allow it, they actively 
encourage it.”12 Affirming the individual into the 
group is also essential for integrative decision making 
to be effective. “A rich, diverse supply of ideas 
will only emerge if group members are willing and 
eager to contribute their thoughts.”12 The individual 
contributions observed at Delta seemed to be 
effortless and embraced by the collective. Yes, there 
would be disagreements, but they were not hostile. 
Rather, the disagreements were educational, and 
aimed at finding the best possible solution, not stifling 

door environment and expectation where employees 
actively participate, make suggestions and are free 
to tell leaders when they are mistaken.”11 Delta 
leadership is also called to “take employee surveys 
seriously and respond with action plans to always 
improve employee satisfaction and engagement.”11 
Delta also encourages debate not strictly confined to 
the senior executive level. “We learn from the people 
closest to the work.”11 As David Jones mentioned 
above, the Rules of The Road call for decisive action 
without delay. “Speed wins. Speed in execution is the 
difference between success and failure – Whether 
within our organization or against the competition. 
Remember, there are few 100% solutions.”11 This ties 
directly to the Air Force’s instruction to accelerate 
change. Specifically, “leaders at all levels must train 
to make quality decisions at the speed necessary 
for competition and combat timelines.”9 Awareness 
of competitor capabilities and self-assessment are 
essential priorities for not only the Air Force, but also 
our close industry partner Delta Air Lines, as seen in 
the below excerpts.

We must be able to account for the interactive 
nature of competition and continuously assess 
ourselves relative to our adversaries’ adaptations.

— General Charles Q. Brown, Jr 
Air Force Chief of Staff

All of our competitors are 
superior to us in some aspect 
of the business. Do not be 
dismissive of them or we will let 
down our guard and get beat.

— Delta Air Lines
Rules of The Road
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creativity or new ideas. “Collaboration means group members 
embrace the friction, make themselves vulnerable, and allow 
others to ask hard questions.”12

Delta is very effective at unleashing and harnessing the Six 
Paradoxes discussed within the integrative decision- making 
process and innovative leadership frameworks in Collective 
Genius. “The unavoidable paradox at the heart of innovation 
is the need to unleash the talents of the individuals and, in 
the end, to harness those talents in the form of a collective 
innovation that is useful to the organization.”12 Many of the 
Delta observations mentioned can be linked to the drive for 
genuine human interaction, which fosters creative communities. 
A clear set of guidelines or expectations like the ones found 
in Rules of The Road and the Delta Flight Plan can be counted 
on to allow the organization to innovate and grow. What is 
very interesting to witness at Delta is the unparalleled desire 
for all employees to consistently embrace the guidelines 
and expectations set forth. In addition, this creates a 
“psychologically safe environment where creative clashes can 
happen because individuals are willing to share their craziest 
thoughts.”12 During the EWI Fellowship, innovative leadership 
and psychological safety became a touchstone for not only the 
foundational approaches Delta takes with aircraft maintenance, 
but more importantly the foundational approaches they take 
with human beings.

The foundational approach, the root treatment, end-user focus, 
and feedback have a common denominator – people. Has the 
current Air Force aircraft maintenance community at the unit 
level become detached or opposed to this approach? Or have 
they simply not been informed on the cultural benefits of its 
utilization? If genuine change is to take hold, psychological 
safety must be normalized and embraced on a systemic 
level13 It is no secret that organizational “culture sets the tone, 
language, and expectations across a population; it informs 
process and practice and holds people accountable.”13 Through 
the observations made at Delta it was clear psychological 
safety was being embraced as a cultural priority from the top 
to ensure it was “supported and woven into the fabric of the 
system at all levels.”13 There are four stages of psychological 
safety that define the path for organizational inclusion and 
innovation: Inclusion, Learner, Contributor, and Challenger.14 
These stages will be utilized in the conclusion section of this 
paper to aid in the foundational adjustments needed with the 
Air Force aircraft maintenance community.

SIX PARADOXES 

Unleash
• Individual 

• Support
• Learning & 

Development
• Improvisation
• Patience 
• Bottom Up 

Harness
• Collective 
• Confrontation 
• Performance 
• Structure
• Urgency 
• Top Down

Innovative companies 
value collaboration... They 
understand that the best, 
most innovative work 
happens when diverse 
people interact closely 
and integrate their ideas.

— Linda Hill et al.
Collective Genius: The Art and 
Practice of Leading Innovation



42ISSUE 156  |  ATLOA .ORG |  E XCEPTIONAL RELE ASE MIL ITARY JOURNAL

The Stages of Psychological Safety

To effectively meet the foundational approach to aircraft 
maintenance and human engagement, and to accelerate change 
appropriately, psychological safety and innovative styles of 
leadership at the unit level must be built and consistently fostered. 
The first step to this process is educating this level about the 
benefits of innovative leadership and psychological safety. As stated 
by Timothy Clark: “In the twenty-first century, high psychological 
safety will increasingly become a term of employment, and 
organizations that don’t supply it will bleed out their top talent.”14

Psychological Safety Stage #1: Inclusion Safety

In its purest sense, stage one of psychological safety encompasses 
species-based acceptance.14 This might seem like a simple concept, 
but it can be difficult to practice consistently. It is also surprising 
to learn that only 36% of working professionals believe their 
organizations are operating with an inclusive culture.14 Within the 
framework of stage one, the inclusion of human beings needs to 
be an act of prejudgment based on the person’s worth, rather than 
judgement based on the person’s worthiness.14 A key concept within 
stage one that can be directly linked to observations made in current 
aircraft maintenance units is the negative consequences of “Soothing 
Ourselves with Junk Theories of Superiority.”14

During his time as a plant manager of Geneva Steel, Timothy Clark 
conducted a department tour. While engaging with employees and 
receiving their feedback, he was struck “with the revelation that 
every department was just a little more important than the others, 
occupied by a special class of people, doing what no one else 
could.”14 Theories of superiority are not encountered within Delta. 
At least this was the observation made during the ten months spent 
with the company. Through the establishment of the appropriate 
foundation, Delta has been able to utilize inclusion safety and 
cultivate a community of employees who work together as a team, as 
equals, towards a common goal.

Psychological Safety Stage #2: Learner Safety

Stage two of psychological safety focuses on human need rather 
than human status as seen in stage one. Specifically, “the innate 
human need to learn and grow, to engage in all aspects of the 
learning process without fear of being rejected or neglected.”14 
In either a professional or personal setting, a hostile learning 
environment is a place where fear induces a self-censoring instinct 
and shuts down the individual or group learning process.14 Think of a 
young maintainer approaching a supervisor or senior leader with an 
idea on process improvement.

Servant leadership is not 
just a spoken phrase. It is 
practiced religiously. You 
feel part of the family from 
the very beginning and 
can always look to your 
teammates or leaders for 
guidance, encouragement 
and support. You never 
doubt they always have 
your back.

— Mark Covey
Customer Service Manager 
Delta TechOps Services Group
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To foster learner safety, 
leaders must model 
a level of humility 
and curiosity that is 
simply alien to most 
traditional conceptions 
of leadership

— Timothy Clark
The 4 Stages of Psychological 
Safety: Defining the Path to 
Inclusion and Innovation

They are not only approaching these individuals to share their ideas 
– they want to learn from them and gain their perspective. If the 
maintainer is immediately shut down or ignored, their learner safety 
will cease to exist. The argument could be made that the next time 
they have an idea or want to enhance their knowledge, they will keep 
it to themselves. This also aligns directly with the principles presented 
in Collective Genius. The organizational community must provide 
a psychologically safe environment where people feel comfortable 
offering their ideas and opinions.12 If their ideas are challenged, they 
understand the disagreement is not aimed at them. It is aimed at the 
appropriate search for a solution which serves the higher purpose of 
the organizational pursuit.12 In addition, when an organization punishes 
rather than educates, the real risk of failure is introduced, the failure 
to stay motivated, put forth effort, and become a valued member of 
the organization.14 Again, learner safety was consistently felt at Delta 
throughout the EWI Fellowship in both an individual learning pursuit, 
and while immersed with different agencies at the TechOps facility 
observing employees engaging in the act of learning and contributing 
to their teams.

Psychological Safety Stage #3: Contributor Safety

Timothy Clark provides a great analogy of stage three of psychological 
safety by equating it to the stages of team sport participation. If your 
team accepts you, you have inclusion safety. If you put forth your 
best effort during practice, you have learner safety. But if you ride 
the bench, you do not have contributor safety.14 With this in mind, 
the third stage of psychological safety is not a natural right, but an 
earned privilege based on proven performance.14 Within the context 
of contributor safety, autonomy is provided in exchange for this 
performance.

Essentially, empowerment is granted if results are delivered.14 A 
natural part of stage three is what Clark calls defensive innovation. This 
also distinguishes the differences between stages three and four of 
psychological safety. Offensive innovation (found in Challenger Safety) 
is the individual seeking out and choosing the change. Defensive 
innovation (Contributor Safety) is the change choosing you.14 When 
a change chooses an individual or team, defensive innovation is 
expected, and challenging the status quo to tackle this change is not 
looked upon as a risk.14 When the ability to contribute is observed the 
organizational environment provides the individual independence and 
ownership of processes and access to offensive innovation and the final 
stage (Challenger Safety).14

Unless you lower or 
remove those barriers 
to entry and those 
violations in human 
interaction, people 
simply will not engage 
at full capacity

— Timothy Clark
The 4 Stages of Psychological 
Safety: Defining the Path to 
Inclusion and Innovation
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Psychological Safety Stage #4: Challenger Safety

In the culminating stage of psychological safety, 
“respect and permission intersect at the highest level 
– a super enriched zone dedicated to exploration and 
experimentation.”14 This type of environment exists 
within some cells of the Air Force. What would it be 
like if this environment existed and flowed through 
all dimensions of the Air Force? At this elite level of 
psychological safety, “people feel empowered to 
challenge the status quo, leaving their comfort zones 
to put a creative or disruptive idea on the table, which 
by definition, is a threat to the way things are done.”14

Conclusion/Recommendation

While participating in the EWI Fellowship at Delta, 
all the psychological safety stages, along with 
innovative styles of leadership, were experienced 
and observed. In summary, we can learn how to 
properly kit resources and schedule in preparation for 
a maintenance task, we can promote the acquisition 
of more Airframe and Powerplant (A&P) licenses 
to support professional development and austere 
deployment environments, we can revamp technical 
training to align with industry. However, it seems 
we have failed to realize we can also learn how to 
establish a foundation for all these things based on 
innovative leadership principles and psychologically 
safe environments.

The immediate recommendation is to distribute this 
paper to the entire aircraft maintenance community. 
This is not a self-promoting recommendation, it 
is based on the desire to get the word out on the 
benefits of the industry best-practices discussed in 
this paper and the need to establish a foundation 
focused on end-users, feedback, and psychologically 
safe environments which are primed to support 
collective and innovative leadership. In the future, 
there will be a prominent demand for leaders who 
choose to create high levels of psychological safety 
within their organizations and on their teams.14 “This 
demand is the natural consequence of competing in 
a highly dynamic environment that relies on constant 

innovation.”14 It is clear that Delta Air Lines has 
recognized this demand and unleashed its capabilities 
throughout the entire organization. The second 
recommendation is to utilize surveys more frequently 
within the maintenance community.

Although participation in the survey sent out to 
maintenance units during the EWI Fellowship was 
limited, it was a great way to receive feedback 
from end-users and identify specific constraints 
they were facing. Delta conducts a quarterly survey 
focusing specifically on employee satisfaction and 
psychologically safe environments. In addition, by 
conducting surveys more frequently, senior leaders 
would be better informed on what is occurring at the 
unit level and be able to maintain a pulse on whether 
a psychologically safe environment and innovative 
leadership styles were being fostered and promoted.

The final recommendation is to establish a 
psychologically safe and innovative leadership 
foundation within the aircraft maintenance 
community. This might sound like a step backwards 
to some but is essential to ensure the success of not 
only the maintenance community, but the Air Force 
at large. As stated in Collective Genius: “Leading 
innovation is about building an organization where 
individual slices of genius come together to create 
collective genius through collaboration, discovery-
driven learning, and integrative decision making.”12 In 
addition, innovation works best when everyone in the 
community feels able to contribute. This is why the 
leadership principles within Collective Genius align so 
well with Psychological Safety and its four stages. If 
those reading this paper feel included, safe to learn, 
safe to contribute, and safe to challenge the status 
quo without fear; if you foster this type of environment 
and leadership style within your organization, you 
can disregard this recommendation. If you do not, it 
is time to establish the foundations needed to move 
forward and accelerate change appropriately.
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Reflection

I struggled for a while with what I wanted to 
communicate to the aircraft maintenance community 
following my return from the EWI Fellowship. I 
originally aimed to develop a more A&P stylistic 
approach to how we train and equip Airmen to match 
Agile Combat Employment and Multi-Capable Airmen 
initiatives. I also toiled with the idea of revamping 
technical training and was going to tie it all up with 
IDF/Kitting principles as I mentioned in the conclusion 
and recommendations section. All of these are great 
avenues to pursue, and I am still passionate about 
the benefits of what they can provide to the Air 
Force and end-users. However, after spending more 
and more time with Delta I realized these areas of 
focus won’t mean much of anything and will likely 
fizzle out if not properly supported by the proper 
foundation. I saw the need for this foundation through 
the Delta transformation from 2010 to 2018, I saw 
it while spending time with different areas within 
Delta, and most importantly I saw it through my 
interactions with Delta employees. I have worked 
with some amazing people and units while in the 
Air Force. However, I have never witnessed such an 
innate drive to lead teams in such a foundational and 
innovative manner, while fostering an environment 
of collaborative teamwork and psychological safety 
until arriving at Delta. The important thing now is 
to pass on the experience and observations made 
over the past ten months. This can be done through 
the recommendations within this paper and also 
by spreading the word of the EWI program to the 
enlisted maintenance community. Most of the 
maintainers I talked to during the fellowship had never 
heard of EWI. By creating a larger participation pool, 
the Air Force (especially the aircraft maintenance 
enlisted community) would be granted the same 
opportunity to learn and embrace industry best 
practices and accelerate change.

What’s in a Name? (The Fram Project)

The boat used during Roald Amundsen’s expedition 
to the South Pole in 1911 was named Fram 

(“Forwards” in Norwegian). His team was the first 
to reach the pole (beating the British team led by 
Robert Scott). Much of Amundsen’s success can 
be attributed to his dedication to preparation and 
spending time with “end-users” prior to his journey. 
Amundsen spent years building a foundation for his 
quest. He experimented eating raw dolphin to see 
if it was a viable energy source, chose dogs to pull 
his equipment, adopted native clothing, and built 
buffers into his supply depots.15 “Amundsen built his 
strategy on proven techniques […] that’d been honed 
for centuries.”15 While working with Delta I used 
Amundsen’s story as a reminder to be attentive to the 
end-users needs and actively seek out their feedback. 
This approach is also a reminder of the need to 
establish the proper foundation before moving 
forward.
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SCREAM: Supply Chain Risk 
Exposure and Analysis Model
By: Maj Joe M. Mercurio

Image Above: Airman 1st Class Cheyenne Johnson, 96th Logistics Readiness Squadron, carries a box past 
stocked shelves in the newly renovated supply warehouse Aug. 28 at Eglin Air Force Base, Fla. The new two-floor 
platform replaced ceiling high shelving that required machinery to reach. (U.S. Air Force photo/Samuel King Jr.)

Introduction

The 2018 National Defense Strategy directed 
the DoD to modernize key capabilities, 
including resilient and agile logistics. Aging 
fleets, the rise in great power competition, and 
the increasingly complex and interconnected 
global economy indicate that an effective 
sustainment strategy is becoming more critical 
for organizations to maintain a competitive 
advantage over their adversaries. Lieutenant 

General Warren D. Berry’s white paper on the 
compounding risk in sustainment noted that 
supply chain resilience remained a significant 
issue for aging fleets and that resilience was 
necessary for critical, fragile workloads.

In order to design more reliable complex 
systems, DoD logisticians analyze failure 
modes, and the system-level consequences of 
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SCREAM is a 
mathematical model 
that quantifies the 
maximum risk exposure 
associated with a supply 
chain disruption in terms 
of impact to weapon 
system availability.

those failures. This is the idea behind Failure Mode, 
Effects, and Criticality Analysis (FMECA). Likewise, 
Air Force supply chain and repair network managers 
would benefit from understanding how sustainment 
nodes within the global sustainment network can 
fail and the consequences of those failures on the 
weapon systems we support in order to improve 
supply chain resilience.

Every day, unpredictable events put the Air Force 
supply chain at risk of not meeting the warfighter’s 
objective of operationally available aircraft. 
Unpredictable events may include but are not limited 
to equipment failures, materiel shortages, political 
events, contract delays, disease epidemics, extreme 
weather, union strikes, bankrupt suppliers, cyber-
attacks, and industrial sabotage. If these risks were 
known or could be reliably estimated in advance, the 
Air Force could take proactive steps to mitigate their 
effect.

However, it is challenging a priori to assign a reliable 
probability and duration to these black swan events. 
Even when remote risks can be estimated, a risk 
model will reflect the biases of the humans who 
created the model in terms of what risks the model 
includes and excludes as supply chain managers 
often have different perspectives on what types of 
risks they face1. Furthermore, probability and impact 
in a military organization are not uncorrelated static 
values that a supply chain manager can estimate 
through actuarial tables. When the DoD executes its 
mission against a thinking adversary, friendly critical 
vulnerabilities are an attractive target for the enemy 
because of the payoff they represent.

Previous research on Air Force sustainment supply 
chain risk suggested that “many supply chain risks 
are not considered directly within the Air Force 
sustainment community and that, while others are 
acknowledged, there is little or no strategy in place 
to mitigate them”2. Specifically, for severe weather, 
Moore observed that the Federal Acquisition 

Regulation’s force majeure clause absolves federal 
suppliers from contractual liability for natural 
disasters, which effectively transfers natural disaster 
risk to the warfighter.3 

In addition to supplier risk, Air Force supply chain 
managers face substantial demand risk. While the 
Air Force has developed very sophisticated models 
to estimate demand for components, the actual 
physics of the failure process for most items remains 
unknown, as indicated by significant discrepancies 
between empirical data and the assumptions of the 
supply models4. Recognizing that some components 
are inherently difficult to predict, the DoD established 
a policy to segment items as either forecastable 
or non-forecastable based on an item’s demand 
intermittency and volatility5.
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In 2015, the Logistics Management Institute (LMI) 
noted that there is little to no correlation between 
actual Total Non-Mission Capable for Supply (TNMCS) 
rates and the Spares Readiness Targets by weapon 
system that forms the basis of the requirements 
system for Air Force-managed items in D2006. To 
paraphrase from LMI’s research, requirements are 
meaningless unless they are supportable because a 
lot can happen between requirements determination 
and the year of execution that affects supportability.

T.J. O’Malley described this problem as “for a myriad 
of reasons, unforeseen a year ago, new items are in 
trouble…the promised land of stable, forecastable 
item requirements keeps receding into the future; 
with each new computation, stability remains a 
quarter away, and we never get there”7. O’Malley is 
referring to Crawford’s earlier research on demand 
variability which concluded that disconnects between 
the behavior of data observed in the field and the 
assumptions in the mathematical models of the Air 
Force supply requirements system were important 
and persuasive8. Crawford’s research on demand 
variability for aircraft spares in the 1980s noted that 

depot repair pipeline contents were two to three 
times greater than the requirements model assumed 
and “[repair] pipeline contents are more variable than 
the demand processes. To some extent this is the 
result of breakdowns in the repair process.”

If Crawford’s assertion is true that there is a logical 
relationship between stable repair pipelines and 
Aircraft Availability (AA), then the Air Force supply 
chain should look at ways to increase supply chain 
resiliency. That is, the ability to respond and recover 
from a supply chain disruption promptly and keep the 
repair or procurement pipelines relatively stable.

This research builds on the Massachusetts Institute 
of Technology’s (MIT) work with Ford automotive 
on the Risk Exposure Index. MIT’s Risk Exposure 
Index helped Ford to manage risk exposure from 
low-probability, high-impact events. By modeling 
Ford’s automotive supply chain and systematically 
disrupting each node one at a time, the Risk Exposure 
Index calculated node criticality scores based on 
the impact of that disruption on Ford’s financial 
statements. This approach negated the need to 

Airman 1st Class 
Cheyenne Johnson, 
96th Logistics Readiness 
Squadron, pulls a box 
for an order in the 
newly renovated supply 
warehouse Aug. 28 at 
Eglin Air Force Base, 
Fla. The new two-floor 
platform replaced 
ceiling high shelving that 
required machinery to 
reach. (U.S. Air Force 
photo/Samuel King Jr.)
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Figure 1: Air Force Organic Repair Network for Air Force-Managed XD2 Items

estimate small probabilities associated with various 
types of disruptions by simply assuming some type of 
disruption would happen and calculating the financial 
consequence of the loss of that particular node on 
Ford’s bottom line.

This research project extends MIT’s work with Ford 
from a production and profit-oriented model to a 
repair and readiness-oriented model suitable for 
analyzing complex systems. This research project 
resulted in the development of the Supply Chain Risk 
Exposure and Analysis Model (SCREAM). SCREAM is a 
mathematical model that quantifies the maximum risk 
exposure associated with a supply chain disruption in 
terms of impact to weapon system availability. 

The SCREAM model is mainly compatible with 
the underlying readiness-based optimization logic 
present in many Air Force systems for prioritization of 
spares procurement, allocation of stock levels, depot 
repair, and distribution. This research proposes ways 
supply chain and repair network managers can use 
this information to improve strategic, operational, and 

tactical risk management decisions to increase supply 
chain resilience within the Air Force.

Background

The Air Force operates a multi-echelon organic repair 
network to sustain approximately 39,000 active depot-
level reparable items. This organic repair network 
consists of three depot repair facilities in the continental 
United States, centralized repair facilities, and hundreds 
of base repair nodes supporting Air Force installations 
worldwide (Figure 1). 

An item’s sustainment network structure depends on 
what aircraft type the item is installed on, where the Air 
Force has invested in repair capability, and where those 
aircraft at operated across the world. Figure 2 shows 
a notional sustainment network for an item used at a 
single base. The Air Force collects information on this 
repair network to make procurement decisions, allocate 
stock levels, and prioritize repairs using a METRIC-
like model that relates inventory investment decisions 
to operational availability (METRIC stands for Multi-
Echelon Technique for Recoverable Item Control).
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Figure 2: Notional Air Force Sustainment Network for Item at a Single Base

Figure 3: Notional Sustainment Network during a Depot Repair Disruption

Figure 2 represents a steady-state model, which means that specific parameters like 
demand rates, repair times, and pipeline sizes are allowed to vary probabilistically, 
but the mean of those parameters is not changing over time. However, during a 
supply chain disruption, the mean pipeline size is changing over time over the short 
term. In Figure 3, a depot repair disruption event causes more items to be in depot 
repair than usual, which has significant consequences for the operational availability 
of the fleet the depot is supporting.

Steady State 
METRIC Model 
Single Item | Multi-Echelon | 
Single Indenture  
(Pre-Disruption)

Dynamic 
METRIC Model 
Single Item | Multi-
Echelon | Single Indenture  
(Disruption Day 90)
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Therefore, in analyzing a supply chain disruption from 
a systems perspective, it is necessary to calculate 
dynamic pipeline sizes to determine the effect on the 
operational availability of the system the sustainment 
network is supporting. This research borrows heavily 
from the ideas behind Dyna-METRIC, which modeled 
the “dynamic behavior of the component repair 
queuing system” due to “time variables in a scenario 
that includes sortie rates, mission changes, phased 
arrival of component repair resources, interruptions of 
transportation, and the like”9.

Dyna-METRIC is ideal for analyzing wartime scenarios 
where the demand rate for components is non-
stationary due to wartime sortie rates that drive 
time-dependent repair pipeline sizes. However, Dyna-
METRIC also contained a sub-module for constrained 

Figure 4: Comparison of METRIC-like Models

repair, which considered the consequences of “finite 
number of servers, restrictions in the amount of time 
that an individual server may dedicate to actual repair 
work, and incapacitation of servers”10. Therefore, 
Dyna-METRIC can analyze complex scenarios where 
demand rates and repair times are non-stationary 
(Figure 4).

The SCREAM Model developed for this research 
project falls in the bottom left corner of Figure 4. It 
considers the case where demand is stationary, but 
repair times are non-stationary due to a supply chain 
disruption. Specifically, the SCREAM model considers 
the consequences when repair or procurement 
capacity temporarily becomes zero to develop a risk 
exposure score by repair node.

RBL sits in between the 
D200A requirement 
system and EXPRESS 
as an execution system 
and serves a role in 
allocating requirements 
to the depot and bases 
as stock levels.
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Figure 5: Relationships Between Requirements and Execution Systems

Conceptual Approach

Readiness-Based Leveling (RBL) (D035E) is the Air 
Force system of record for allocating Peacetime 
Operating Stock (POS) levels for Air Force-managed 
reparable and consumable items to Air Force depots 
and bases. RBL optimally allocates levels in a way 
that minimizes the sum of base-level Expected 
Backorders (EBO) based on the METRIC algorithm 
initially developed by Dr. Sherbrooke in 1966. The 
maximum quantity of stock levels that RBL can 
allocate is the quantity computed from the Secondary 
Item Requirements System (D200A). This restriction 
ensures that the stock levels RBL allocates to the 
bases are linked to a valid D200A requirement and 
therefore theoretically supportable in execution. 
Figure 5 shows the relationship between various 
requirements and execution systems. RBL sits 
in between the D200A requirement system and 
Execution and Prioritization of Repair Support 
Systems (EXPRESS) as an execution system and serves 

a role in allocating requirements to the depot and 
bases as stock levels. This research considered if 
risk exposure could be effectively determined at the 
allocation step in the requirements process either as a 
stand-alone program or as a sub-module to RBL. The 
general outline of the SCREAM logic is below:

1.  Optimally allocate the D200A requirement  
  (i.e., stock levels) to the depot/bases

2.  For each Family Master National Stock 
  Number (FM NSN):

  a.  For each sustainment node:

    i. Disrupt the sustainment node for a  
     temporary duration and calculate the 
     Performance Impact (PI) of the disruption

3.  Normalize PI values on a scale of 1 to 0 to create 
  a criticality score

4.  Rank order each node in descending
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Table 1: Numerical Example Parameters for a Depot Disruption Event

Parameter Description Value

Mj Mean daily demand at base j 0.06356

Rj Mean repair time in days at base j 4

Yj Probability of repair at base j 0.2

Oj Mean order and ship time from depot to base j in days 4

Nj Mean NRTS/Condemnation time in days at base j 0

R0 Mean repair time in days at the depot 9

S0 Depot stock level 1

Sj Stock level at base j 1

The SCREAM model considers disruptions at 
three different types of sustainment nodes: 
a base repair node, a depot repair node, and 
a procurement node. In the single-indenture 
case, the PI is stated as the change in EBOs 
due to a disruption. In the multi-indenture 
case, the PI is stated as the change in AA. For 
brevity, the example below considers a depot 
repair disruption in the single-indenture case. 
Readers not interested in the mathematics of 
METRIC 11,12, may prefer to skip to the Analysis 
and Results section.

METRIC, may prefer to skip to the Analysis 
and Results section. 

Mathematics and Calculation Example

Suppose there are five identical bases and a 
single supporting depot with the following 
parameters in Table 1:

Humanitarian aid bound for Beirut, Lebanon, is loaded on a U.S. 
Air Force C-17 Globemaster III at Al Udeid Air Base, Qatar, Aug. 
7, 2020. U.S. Central Command is coordinating with the Lebanese 
Armed Forces, the U.S. Embassy-Beirut and U.S. Agency for 
International Development to transport critical supplies in support 
of the people of Lebanon after a deadly port explosion there, 
Aug. 4, 2020. (U.S. Air Force photo by Staff Sgt. Lauren Parsons)
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The mean base pipeline size, µj is given by Equation 1:

Where:

EBO(S0|M0R0) = expected backorders at the depot given parameters: S0, M0, R0

Given the parameters in Table 1, µj ≈ 0.5727. EBOs at the base are then given by Equation 2.

Where:

v = pipeline Variance to Mean Ratio (VTMR)

x = pipeline size

NB = probability mass function of the negative binomial distribution

Given the parameters in Table 1, the value of µj, and an estimate of the pipeline VTMR 
given by the Stevens-Hill regression formula, EBOs at base j are ≈ 0.2489. Since there 
are five bases, the sum of base-level EBOs is ≈ 1.2445. So far, this is nothing new. 
The calculation of base-level EBOs is essential to RBL, D035E, whose objective is to 
minimize base-level EBOs. This value serves as the baseline level of performance from 
which SCREAM calculates a PI of a disruption.

Now suppose that a disruption event at the depot completely halts production on 
day Td for duration D where Td = 0 and D = 90. From Equation 3, the depot pipeline 
reaches a maximum size of approximately 25.17 units on scenario day 90.

1

2



57ISSUE 156  |  ATLOA .ORG |  E XCEPTIONAL RELE ASE MIL ITARY JOURNAL

Given the depot pipeline size on day 90, Depot Expected Backorders 
(DEBOs) are approximately 24.17 on day 90 per Equation 4.

Given DEBOs on scenario day 90 from Equation 4, the base pipeline 
size on scenario day 90 is approximately 5.09 per Equation 5.

Finally, using the base pipeline size on scenario day 90, 
EBOs at base j are approximately 4.12 per Equation 6.

3

4

5

6
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Since there are five identical bases, the sum of base-level EBOs 
is 20.5955. Therefore, the PI of a 90-day depot disruption for this 
particular item is 20.5955 - 1.2445 = 19.351 EBOs.

The results in this numerical example were tested using a discrete event 
simulation model. In each simulation scenario, a warm-up period of 365 
days was used to initialize the model, generate enough failure events 
to move assets through the repair pipelines, and establish a baseline 
level of performance. On day 365, a depot repair disruption was 
simulated by halting production for 90 days. On day 455, depot repair 
resumed, and the scenario ran for another 365 days to establish a post 
disruption performance baseline. The same scenario was repeated one 
million times to generate the mean system backorders per day over the 
scenario duration. As shown in Figure 6, system backorders peak on 
disruption day 90 at approximately 20.6 from Equation 6. 

A more complete description of this approach to include treatment 
of base repair nodes, procurement nodes, treatment of common 
items, and the multi-indenture case are explained in Chapter III and 
appendixes B through E of this full research report.

Figure 6: Simulation of a Depot Disruption Event

Therefore, for a 
significant number of 
sustainment nodes, a 
90-day supply chain 
disruption would 
have a minimal 
effect on operational 
availability.
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Analysis and Results

SCREAM uses the same input files as RBL. The 
data used in this report was the RBL input files 
from the first quarter of 2020. The entire RBL 
input file for 1Q 2020 contained 37,821 FM NSNs. 
Of the 37,821 FM NSNs, only 29,970 passes the 
SCREAM model’s pre-processing verification 
checks. Most of the reasons for excluding certain 
items in this research report were the special 
leveling rules within RBL for certain types of items 
such as Comm-Electronics Designated Items, Air 
Force-managed consumables, and Air Mobility 
Command (AMC) Forward Supply Locations. Since 
the intent of this project was not to fully replicate 
every aspect of RBL, these excluded items were 
considered out of scope for this research.

Figure 7 shows the PI (stated in terms of an 
increase in system EBOs) due to a 90-day supply 
chain disruption at each sustainment node. 
According to the SCREAM model, 49% of all 
sustainment nodes have a PI value of less than 

Figure 7: Increase in System EBOs Due to 90-day Supply Chain Disruption

0.01, and 93% have a PI value of less than 1. For 
comparison, if the item is a Line Replaceable 
Unit (LRU) (first-level indenture item) with a 
Quantity Per Assembly (QPA) of 1, then a 
system EBO increase of 1 means that one 
additional aircraft on average is down for that 
particular part on any given day, assuming no 
cannibalization. Therefore, for a significant 
number of sustainment nodes, a 90-day supply 
chain disruption would have a minimal effect on 
operational availability.

However, some sustainment nodes are very 
sensitive to a 90-day supply chain disruption. 
Over 300 sustainment nodes, mostly depot 
repair, have PI values greater than 10. The 
largest PI value was 1,029. That particular item 
has a very large daily demand rate relative to 
other items, and 93% of the item’s sustainment 
comes from a single depot repair source.
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A limitation of the single indenture analysis in 
Figure 7 is that it overstates the operational impact 
of items with high QPAs. From the availability rate 
equation, EBOs are divided by the number of end 
items multiplied by the end item’s QPA. Therefore, 
the availability impact for an equivalent EBO increase 
among items with different QPAs will scale differently. 
In this analysis, the top five items ranked by PI had 
an average QPA of 60. While the absolute increase in 
system EBOs is valid, additional information is needed 
to calculate the actual impact on the availability of the 
item’s next higher assembly.

Figure 8 compares the PI at each node to the total 
spend. For procurement nodes, total spend is the 
daily demand rate multiplied by the unit acquisition 
price. For base or depot nodes, total spend is the 
daily demand rate multiplied by 35% of the unit 
acquisition price. The graph appears to show that risk 
exposure is not linearly correlated with total spending. 

This means that the suppliers that carry the most 
potential hidden risk to the Air Force supply chain are 
ones that the Air Force does not spend a significant 
amount of money with and therefore probably is 
not very familiar with. Furthermore, this analysis was 
limited to Air Force-managed XD2 items, which are 
orders of magnitude more expensive on average than 
XF3 and XB3 items. Further analysis is necessary to 
determine if this relationship holds across those items 
as well, but it would corroborate Ford’s findings that 
they had significant hidden risk “in unlikely places, 
such as the production and (or) procurement of low-
cost, commoditized parts”13.

This has important implications for how the Air Force 
supply chain manages its relationship with suppliers as 
supplier relationship programs are typically based on 
total spend. For example, RAND noted that “…in the 
early days of the [Supplier Relationship Management 
(SRM)] initiative, Air Force Materiel Command (AFMC) 

Figure 8: Performance Impact vs. Total Spend
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identified top suppliers by dollars and assigned them 
to SRM teams where the locus of SRM business took 
place”14. Total spending may be an effective selection 
criterion to control cost, but Figure 8 suggests total 
spending may be an ineffective selection criterion if 
the intent is to mitigate the operational impact of a 
supply chain disruption.

Application to Strategic Supply Chain Decisions

At the strategic level, the relationship between PI 
and total spending on an item could help determine 
the appropriate risk mitigation strategy. Figure 9 
shows a potential product segmentation strategy 
adapted from Ford and MIT’s Risk Exposure Index15. 
The region marked by the dash-dot line is the area 
where it is believed most of the items in this report 
would fall if the totality of all items the Air Force and 
Defense Logistics Agency (DLA) manages would be 
considered. Most XD2 items are very expensive: the 
median unit acquisition cost within the scope of this 
study was $55K with a maximum value of $146M.

For items that have low-PI scores, the appropriate risk 
mitigation strategy might be to simply monitor and 

Figure 9: Segmentation Strategy based on Performance Impact

establish long-term contracts for items with high 
annual spending. The appropriate risk mitigation 
strategy for items with high-PI scores depends on 
cost. For expensive items, additional inventory or 
extra production capacity might be prohibitively 
expensive. Additionally, proprietary information 
or a depot source of repair decision may lock the 
Air Force in with a particular supplier or organic 
depot repair facility. These items might be ideal 
candidates for Performance Based Logistics (PBL) 
arrangements or SRM programs.

The ideal risk mitigation strategy for low-cost, 
high-PI items is to have an alternative supplier 
if the primary supplier is affected by a supply 
chain disruption (i.e., a dual-sourcing strategy). 
However, the fact that these are low-spend 
items for the Air Force suggests that the market 
may not be healthy enough to support multiple 
suppliers of the same component, and the Air 
Force has little leverage over these suppliers due 
to the small fraction of business the Air Force 
represents for them. These items may represent 
ideal candidates for reverse engineering, additive 
manufacturing, and alternative sourcing projects.



62ISSUE 156  |  ATLOA .ORG |  E XCEPTIONAL RELE ASE MIL ITARY JOURNAL

Application to Operational and Tactical Supply Decisions

From an operational and tactical perspective, real-time 
inventory information could be incorporated into this model 
to dynamically inform supply chain managers of changes 
in risk position for each item. Recall that RBL is allocating 
requirements, not assets, and a variance may exist between 
how many assets should be in the system versus how many 
are in the system. Additionally, it is unlikely that the base and 
depot pipeline sizes are exactly the size RBL assumes they are 
on any given day. Therefore, short-term risk depends much 
more on the state of the supply system yesterday than what 
the requirements system thought it would be three to six 
months previously.

To some extent, this capability already exists in the Air Force’s 
EXPRESS which is used for depot-level repair and distribution 
prioritization. EXPRESS utilizes a daily snapshot of the global 
asset position and depot resources to prioritize depot repairs 
in a way that maximizes the probability of all bases meeting 
their AA goals16. EXPRESS uses almost real-time inventory 
status to calculate how depot production increases AA over 
a short planning horizon. In that case, the reverse is also true: 
we can calculate the effect on AA by the depot not producing 
anything over that planning horizon.

Figure 10 shows an example of how this concept may work 
with EXPRESS. This chart shows the notional probability 
distribution of demand for an item at Dyess AFB over a 90-
day planning horizon. The most likely demand over 90 days 
is for one unit, but demand is highly erratic such that the 
cumulative probability that demand is 19 units or less over 90 
days is 98%. If demand is six units or less with a probability 
of 68%, the base has enough assets to meet demand while 
not violating the base’s availability goal. In Figure 10, Inv Pos 
reflects serviceable units in stock, Allow Holes reflects how 
many aircraft can be down for this part at the base while still 
meeting the Mission Capable (MC) rate, and Due in From 
Maintenance (DIFM) reflects how many units are expected to 
be returned to serviceable condition by base maintenance.

The depot can increase the base’s probability of meeting 
its AA goals by sending the base serviceable assets from 
the depot repair line. If the depot can send the base 13 
serviceable assets over 90 days, then the probability that 

From an operational 
and tactical 
perspective, real-time 
inventory information 
could be incorporated 
into this model to 
dynamically inform 
supply chain managers 
of changes in risk 
position for each item.

EXPRESS uses almost 
real-time inventory status 
to calculate how depot 
production increases AA 
over a short planning 
horizon. In that case, the 
reverse is also true: we 
can calculate the effect 
on AA by the depot not 
producing anything over 
that planning horizon.
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the base will not fail to meet its availability goals 
due to this particular item is increased to 98%. The 
downward slope of the probability distribution in 
Figure 10 reflects the diminishing returns of sending 
the base more serviceable assets. This concept is at 
the heart of EXPRESS’s optimization algorithm, which 
results in a Single Priority Across Weapon Systems 
(SPAWS) ranking listing repair and distribution 
priorities from 1 to n.

Embedded as a separate module in EXPRESS, 
the SCREAM program with access to the same 
information as EXPRESS would ask this question 
in reverse: assuming that a depot supply chain 
disruption happens, what would be the operational 
impact of that disruption? Or, if production or 

Figure 10: Notional Example of how Depot Repair affects Base Ability to Meet AA Goals

procurement of a common sub-assembly fails, how 
does that disruption propagate through the depot 
repair network?

Conceptually, it would be possible to run the 
SCREAM model as a sub-module in EXPRESS; 
however, significant differences would need to be 
resolved, such as the model’s objective function and 
how it treats cannibalization, among others. However, 
it would be a powerful tool to help supply chain and 
repair network managers proactively understand 
how supply chain risk is evolving compared to 
other traditional lagging metrics like the Requisition 
Objective (RO) fill rate, Mission Impaired Capability 
Awaiting Parts (MICAP) hours, and the number of 
backorders.
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Model Validation

A portion of model validation was performed 
by comparing daily actual depot backorders 
to SCREAM’s prediction of DEBOs over a 
90-day disruption period. For each day in the 
quarter that corresponded to the RBL input file 
(Jan – Mar 2020), daily depot backorders were 
extracted from the Logistics, Installations and 
Mission Support – Enterprise View database 
(LIMS-EV) for each National Item Identification 
Number (NIIN). That list was then split into 
three files: one file where average monthly 
depot backorders increased month over month 
from January through March, one file where 
average monthly depot backorders decreased 
month over month from January through March, 
and one file where neither condition was true. 
The fact that average depot backorders were 
consistently increasing or decreasing during 
these three months suggests that the depot was 
either experiencing or recovering from some 
supply chain disruption (Table 2).

Table 2: Depot Backorder File (Source: LIMS-EV BOBJ, Jan – Mar 2020)

Category NIIN Count

Disruption File 1,523

Recovery File 1,257

Neither 13,417

Total 16,305

Since the data represents changes in depot 
backorders, SCREAM’s PI scores were restated 
in terms of increases in DEBOs over a 90-day 
disruption interval. The scores were normalized 
to a value between 0 and 1. The normalization of 
the PI scores is intended to show that this is an 
abstract measure of node volatility rather than a 
belief that each node will experience a complete 
90-day disruption.

Figure 11 displays a comparison between the 
disruption file and the PI scores as a scatter 
diagram. The correlation between the two 
variables is 0.624 suggesting a moderate 
positive correlation between node volatility 
and the change in depot backorders over a 
three-month interval conditional upon depot 
backorders increasing over that period.
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Five outliers on the graph in Figure 11 were examined in detail 
using the supply chain management comments from LIMS-EV. 
Table 3 lists the reasons given for the increase in depot backorders.

Table 3: Explanatory Comments from Specific Points in Figure 11

Point Label Summary of LIMS-EV IPID Comments

A Depot repair contract expired Feb ’20 | New EAD is Jul ‘21

B Contract repair production less than demand

C Demand increased due to change in PDM inspection interval | Carcass constraint at 
depot | Contractor shipping delays due to contract modification

D Organic repair deficit in 3Q/4Q 2019

E Increased failure rate driven by TCTO inspections

Figure 11: Disruption File Scatterplot — Depot Backorder Increase vs. Normalized PI Score
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The SCREAM model ranked the depot repair node 
for the item at Point A as the seventh highest 
sustainment node out of more than 19,000 nodes. 
In February of 2020, the repair contract for the item 
at Point A expired without replacement, with a new 
contract expected to be awarded in July of 2021. This 
equates to a depot repair disruption of at least 493 
days. The average number of backorders in March of 
2020 was 88. As of 7 May 2021, there were 597 total 
backorders against the item at Point A, including 
224 MICAPs against the TF-33 engine. Five hundred 
additional depot backorders are significant, but only 
a tiny fraction of the 2,500 backorders that SCREAM 
assumes would accumulate over a 365-day disruption 
period. One explanation for the discrepancy is the 
prevalence of maintenance workarounds. According 
to the IPID comments, this item can be reutilized 
or reclaimed, and the item’s QPA per end item is 
89, suggesting that cannibalization is exceptionally 
effective. If true, this suggests that SCREAM’s 
evaluative capability should explicitly consider 
cannibalization when determining PI scores.

Deficits for NIINs at Point C and Point E appear to be 
partly driven by unanticipated changes in the item’s 
failure rate due to changes in Programmed Depot 
Maintenance (PDM) inspection intervals and Time 
Compliance Technical Orders (TCTO). At least for the 
item at Point C, RBL correctly identified the item as 
having a Depot Level Maintenance (DLM) program, 
but the demand rate was zero. This reinforces the 

earlier point that this model likely does not perform 
well for items where the demand rate is considered 
non-forecastable.

Conclusion

This research is the first attempt to connect best 
practices from readiness-based inventory optimization 
modeling and best practices from private sector risk 
management tools into a unified risk exposure model 
for the DoD. This research extended MIT and Ford’s 
Risk Exposure Index from a production and profit-
oriented model into a repair and readiness-based 
systems model that is largely compatible with the 
underlying logic behind how the Air Force prioritizes 
procurement, stock level allocation, repair, and 
distribution of assets.

While more research is necessary to determine if this 
model is effective enough to be used at the strategic 
level to manage supply chain risk proactively, the 
most promising application is at the operational and 
tactical level by dynamically informing supply chain 
and repair network managers of short-term changes 
in risk position. This recommendation appears to be 
in line with the original authors behind DRIVE (i.e., 
prototype to EXPRESS), who thought the system 
could be used to “identify critical items; in a sense, a 
critical item list is also a performance measure since it 
would then be tied directly to the achievement of AA 
goals”17.
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Civilian Development 101 
for Military Leaders
By: Ms. Jenna Fletcher

Image Above: Civilian Leadership Development Program participants listen during a Mindset of Leadership course at Scott Air 
Force Base, Illinois. Air Mobility Command’s Civilian Leadership Development Program offers participants leadership development 
courses, networking opportunities and mentorship with AMC senior civilian leaders. (U.S. Air Force photo by Candy Knight)

As leaders we often attempt to make 
things more complicated than they 
need to be. While there are many 
differences between the officer, enlisted 
and civilian Force Development, most 
of them are in the execution and the 
terminology – the spirit and intent are 
the same. Below are some thoughts and 
examples to get you off to an easy start!   

While there are many differences 
between the officer, enlisted and civilian 
Force Development, most of them are in 
the execution and the terminology — the 
spirit and intent are the same. 
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Depth & Breadth

Very similar to the officer and enlisted ranks, for 
civilians, the Air Force values both depth and breadth.  

For junior grades (GS-12 and below) technical 
knowledge is vital. These are often your experts and 
your continuity in an organization. Continually look for 
opportunities to grow this expertise through training, 
mentoring, and access to meetings and information. 
And as they grow in their jobs and their expertise, 
continue to encourage increased responsibility, 
ownership, and leadership.  

Similar to FGOs and SNCOs, as a civilian Logistician 
grows in grade and responsibility, we expect them to 
be more than a technical expert. The Air Force values 
them to have breadth and experience in multiple 
competencies. Breadth can be gained through a 
formal program but also within the organization. 
Instead of selecting a CGO or a SNCO as a project 
officer, consider a civilian. Don’t underestimate 
the experience that can come from a detailed 
assignment at either a lateral grade or a temporary 
promotion. These are relatively easy and can be 
done up to 180-days. For more formal programs, 
the Career Broadening Program within the logistics 
career field is an amazing opportunity. Logistics has 
positions devoted to expanding civilian experience 
and breadth. These are filled through USAjobs and 
as either a lateral or a promotion providing the 
individual three years of experience in a different area 
of Logistics providing a unique opportunity to see a 
broader perspective of the Air Force.  

Appraisals & Endorsements

Civilians don’t have the same (written and unwritten) 
rules as an OPR or EPR, but you can use the same 
general guidelines…think about it much the same 
way as you would write a bullet – what did they do, 
how did they do it, what was the impact. Bottom Line:  
What would you want to know if you were the next 
hiring official or sitting on a board?  

Civilian Appraisals: No different than an OPR or 
an EPR, this provides a mechanism to document 
performance from the past year, communicate 
contributions to the mission and to others (potential 
hiring officials, developmental teams, etc.) the 
potential to serve and lead in other positions. Civilians 
had a Static Close Out Date (SCOD) before they 
were cool!  All GS appraisals “close out” 31 March 
and AcqDemo (Acquisition Workforce Personnel 
Demonstration Project) “close out” 30 September. 
No different than the importance of an OPR and EPR 
being completed on time, it is a show of respect to 
do the same for appraisals.  It is also important for 
the second and third order effects. As an example, 
many job announcements request copies of previous 
appraisals as part of the application process and 
would be needed for anyone applying for jobs during 
the summer “PCS” cycle.  

Endorsements: Similar to the military, endorsements 
are required for school recommendations and 
vectoring. Take an approach similar to what you 
would write in MyVector for officer IDE/SDE…provide 
an overall stratification (if warranted), describe 
why you believe the individual should be given the 
opportunity, and provide a “return on investment” 
push. This should be an honest forthright narrative 
about performance and potential.  

Air Force Materiel Command civilian Mary Kinney (left) works a team 
project as part of the Civilian Developmental Education Program’s 
Executive Leadership Development Program. More than 735 Air Force 
Materiel Command Civilian Airmen were selected for Academic Year 2020 
Civilian Developmental Education opportunities, filling nearly 49% of the 
Air Force program allocations for the academic year. (Courtesy photo)
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Professional Military Education

As General David L. Goldfein said in his book Sharing Success — 
Owning Failure: Preparing to Command in The Twenty-First Century 
Air Force, “If you don’t understand aerospace power application, it’s 
nearly impossible to effectively support the business.” This is true 
irrespective of the uniform you wear. Regardless, if it is in-residence 
or by correspondence encourage those in your organization to 
participate in the grade appropriate PME. However, don’t start 
and end there. Include your civilian counterparts in your other local 
PME events like O’ Calls, LOA events, or roundtable discussions 
about current events. Make PME and the application of Air and 
Space Power part of your daily interactions – “connect-the-dots” 
– how does their job support the larger mission of the US National 
Security Strategy. Individuals apply for in-residence PME (as well 
as fellowships, short leadership classes, long term education 
courses, and Education with Industry) through the annual Civilian 
Developmental Education call January – March in MyVector. PME 
through correspondence can be applied for at any time through Air 
University.  

Additional Resources — Where to Start:

AFMAN 36-606 is the best one source document regarding 
centralized Force Development programs. It is here you can find 
an overview for Civilian Developmental Education, description of 
programs and career field pyramids.  

Ask Questions – civilians have a structure very similar to officers. 
Within HAF A4 there is a Functional Authority and a Career Field 
Manager. Several times a year, the Developmental Team meets. 
And there is a team at AFPC team devoted to civilian Force 
Development. To contact the Career Field Team, you can email 
afpc.logisticscareerfieldprogram@us.af.mil or call 210-565-2365.

ABOUT THE AUTHOR

Ms. Jenna Fletcher, LOA’s Vice President, is a core Logistician with 25 years of experience 
at the Flight, Squadron, Group, Wing, Air Logistics Complex, and Headquarters Air Force 
levels. She also spent one year deployed to USFOR-A J4 in Kabul Afghanistan and one year 
as a Legislative Defense Fellow in the House of Representatives.

If you don’t 
understand 
aerospace power 
application, it’s 
nearly impossible to 
effectively support 
the business.
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Logistics Culture, Discipline, and 
the Innovation Imperative: Why We 
Want Every Airman to Innovate
By: Capt Evan Hanson

Image Above: Senior Airman Samuel Zietzmann, a 354th Maintenance Squadron aircraft metals technology 
journeyman, uses plasma cutting to cut metal squares on a Flightline Ice Breaking Apparatus at Eielson Air Force 
Base, Alaska, Jan. 10, 2022. The FIBA effectively removes ice on the base’s flightline and is an innovation initiated 
by the Eielson Iceman Spark team in collaboration with the 354th Logistics Readiness Squadron, the 354th Civil 
Engineering Squadron and the 354th MXS. (U.S. Air Force photo by Airman 1st Class Jose Miguel T. Tamondong)

It has been a year since the Chief of Staff of 
the Air Force, General Charles Q. Brown, Jr., 
released his strategic approach calling on 
Airmen of all ranks to “Accelerate Change or 
Lose.” From AFWERX and Spark Cells at bases 
around the world, the Air Force Warfighting 
Integration Capability (AFWIC), the Air Force 
Rapid Capability Office (RCO), to the A4’s 
very own Tesseract, numerous initiatives 
within the Air Force logistics and acquisitions 
communities have come into being. Despite 

these efforts, however, the Air Force is not 
adopting adapting fast enough to stay 
relevant in strategic competition, according 
to recent remarks made by General Brown 
(Brown C. Q., 2021; Insinna, 2020). In his recent 
“CSAF Innovation Letter to Airmen,” he put it 
pointedly—describing how the “diminishing 
competitive advantage threatens our national 
security” and “Airmen today must lead the 
innovative change required to secure our 
nation tomorrow” (Brown C. Q., 2021).
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As a logistics enterprise, this merits our attention. 
Given our role in generating combat capability, 
delivering readiness, and sustaining the aging 
weapons systems that will be crucial in a near-peer 
conflict, how might we accelerate change to meet 
the needs of the Air Force as General Brown calls 
for in his strategic approach?

Discipline in Logistics Culture

The answer lies in our culture. Sometimes on 
Friday afternoons at the on-base club, the bold 
logisticians among us put our reluctance to pursue 
change to words. “We don’t want Airmen to be 
innovative,” they say. “We want them to execute 
in accordance with the tech data.” After all, it’s the 
tech data that keeps our personnel and equipment 
safe and enables mission generation that has 
worked for generations to launch unrivaled air 
superiority, global reach, and mobility since World 
War II.

There’s an element of truth to this. Many a 
Maintenance Superintendent has rightly mentored 
a young technician on the perils of disregarding 
tech data and with good reason. According to a 
report by the National Commission on Military 
Aviation Safety, the most common Human Factors 
Analysis and Classification System category of 
the 113 Air Force Class A and Class B mishaps 
between 2013 and 2018 was “Procedure Not 
Followed Correctly” (National Commission on 
Military Aviation Safety, 2020). This culture of 
discipline keeps Airmen alive and aircraft flying 
and is appropriately a core value of our enterprise.

The statement above, however, goes beyond 
the necessity of discipline within our field. It is 
indicative of a mindset that is detrimental to the 
Air Force’s efforts to meet emerging threats in two 
important ways.

Airmen today must lead 
the innovative change 
required to secure our 
nation tomorrow.

Innovation: The Operational and Human 
Imperative

First, this statement implicitly assumes that how 
we operate currently will be sufficient for mission 
execution moving forward, logic that contradicts both 
the Chief of Staff’s guidance and also results from 
recent Air Force war games. For the first time in 3 
years, the Air Force was able to overcome a Chinese 
invasion of Taiwan in an exercise scenario, but only 
after incorporating “many key technologies … not in 
production or even planned for development by the 
service” and leveraging new support concepts such 
as Agile Combat Employment. Lieutenant General S. 
Clinton Hinote, the Air Force’s Deputy Chief of Staff 
for Strategy, Integration, and Requirements summed it 
up succinctly: “If we can change, we can win” (Insinna, 
2021). Our ability to change, iterate, and innovate is 
crucial to mission success in a conflict with China. 

This narrow view of “automated” Airmen who carry 
out technical data instructions without thought also 
runs counter to a growing body of academic and 
industry evidence that organizations are better and 
workforces happier if the authority to make change 
exists “on the floor.” Analysis published in Harvard 
Business Review found that a growing number of 
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companies are achieving exceptional value and 
happier employees by giving more authority to the 
workforce in shaping work processes. The French tire 
manufacturer Michelin secured an increase of 10% in 
manufacture production and expanded its workforce 
by a third without hiring additional managers 
or professional staff through an empowerment 
initiative (Hamel & Zanini, 2020). While discipline will 
continue to serve an important part of our culture 
and operations, providing Airmen, maintainers, and 
logisticians with means to make timely changes to 
technical instructions, improve our processes, and 
innovate will better our enterprise both in terms of 
production and retention—an issue that has plagued 
our functional areas for years (US Government 
Accountability Office, 2019). General Brown hits the 
target in his recent Innovation Letter, pointing out that 
it requires “both creative individuals and supportive 
organizations to turn concepts into reality” (Brown 
C. Q., 2021). An Airmen empowerment issue, how 
much we allow our technicians and their leadership 
to innovate reflects our level of confidence in them to 
safely and reliably carry out their mission.

Call to Action

This is not saying that we should disregard tech 
data, but as an enterprise we must consider how 
operational and human factors must require us to 
move beyond how we currently operate to remain 
relevant in supporting a high-end fight. Much like the 
operational specialties that are incorporating sensors 
and data sharing technologies to improve command 
and control, our enterprise will require a networked 
team of Airmen aiming to improve production and 
go faster, while sharing the results of innovative 
experiments in controlled environments. 

As an enterprise, we achieve this in several ways. This 
starts with Commanders who must articulate why 
innovation is important and communicate how much 
and where they are willing to take risk. Celebrating 
initiative and seeking continuous improvement, 
organizations can cultivate environments where 
leaders at every level seek ways to contribute 
meaningfully, question the rationale behind 
processes, and take the appropriate level of risk to 
improve the unit without fear of failure. Because there 
are relatively few processes that impact maintenance 

U.S. Air Force Airman 1st Class 
Timothy Oliver, left, a 354th 
Maintenance Squadron (MXS) aircraft 
metals technology apprentice, and 
Tech. Sgt. Brian Kolk, the 354th 
MXS noncommissioned officer in 
charge of aircraft metals technology, 
weld plow support metal pieces on 
Eielson Air Force Base, Alaska, Jan. 
10, 2022. The Flightline Ice Breaking 
Apparatus is an innovation initiated 
by the Eielson Iceman Spark team 
in collaboration with the 354th 
Logistics Readiness Squadron, 354th 
Civil Engineering Squadron and 
354th MXS in order to effectively 
remove ice on the base’s flightline. 
(U.S. Air Force photo by Airman 1st 
Class Jose Miguel T. Tamondong)
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or logistics operations and can be waivered at 
the squadron level, Squadron Commanders must 
propose and advocate for change on behalf of 
their organizations to senior leaders, engineering 
authorities, and processes owners. 

Modernization of support equipment is an area with 
significant potential and nominal risk. As Technical 
Sergeant Ben Kimmel and Master Sergeant Ben 
Smith demonstrated at F.E. Warren AFB, using 
updated industry-standard support equipment for 
maintenance operations can significantly improve 
production timelines and posing minimal risk to 
personnel or equipment (90th Missile Wing Public 
Affairs, 2018). Opportunities like this exist across our 
work sections.

In some cases, however, an innovative proposal 
worth pursuing may require more authority than 
a Squadron, Group, or even Wing Commander 
can assume. Unfortunately, many promising ideas 
languish in the queue waiting for the appropriate 
waiver authority. Therefore, senior leaders within our 
enterprise must advocate for greater engineering 
support capacity closer to the flightline. Connecting 
maintenance technicians with engineers who have 
the expertise to further assess the risk can ensure the 
appropriate level of risk is taken within a controlled 
environment on a timely basis. This is going to require 
much more interaction between maintenance and 
logistics professionals with engineers through AFTO 
22 submissions, as well as technical and maintenance 
assistance requests. Ensuring there is sufficient 
capacity in the engineering career fields to grant the 

appropriate authorities to units in the field needs to 
be a priority for senior leaders in our enterprise if 
we’re to deliver the agility required moving forward. 
Too many great proposals languish while waiting for 
approval from the relevant decision authority.

Finally, logisticians and maintainers alike ought to 
care about innovation efforts because the outcome 
of these projects reflect the level of control we 
have over how our teams conduct maintenance 
operations, deliver support with discipline, and 
improve our organizations. It is personal. As Captain 
James Eimers and I discovered when reaching out 
to previous Air Force Spark Tank finalists to find out 
project outcomes, it’s particularly painful when an 
Airman puts in the work to improve the unit but does 
not receive the support needed to implement the 
proposal (Hanson & Eimers, 2020). It is also critical 
to sustaining our Air Force’s dominance. “While the 
need to change and develop is always pressing, not 
in recent history have the stakes been this high,” 
wrote General Brown in January. “The Air Force must 
accelerate, must change, and must prepare for the 
future because the status quo will be insufficient, and 
failure is not an option” (Brown C. Q., 2021). Sustained 
dominance is going to require Commanders clearly 
articulating where they are willing to accept risk, 
support equipment modernization, more engineering 
capacity to authorize controlled environment for field 
units to test and tinker, and a culture across logistics 
and maintenance that promotes calculated risk taking. 
To remain competitive in strategic competition and 
to retain a world-class force, we need every Airman 
across the logistics enterprise to be an innovator.

While discipline will continue to serve an important part of our 
culture and operations, providing Airmen, maintainers, and 
logisticians with means to make timely changes to technical 
instructions, improve our processes, and innovate will better 
our enterprise both in terms of production and retention.
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Munitions and Missile 
Maintenance Officer 4.0
By: Lt Col Joseph O. Edington

Image Above: An Airman from the 2nd Munitions Squadron assembles munition for the Air Force Global Strike Challenge 
at Barksdale Air Force Base, La., Sep. 21, 2021. The Air Force Global Strike Challenge exercise helps to enhance readiness, 
teamwork, mission pride and competitive spirit. (U.S. Air Force photo by Airman 1st Class William Pugh)

Munitions Officer 1.0 to 3.0

Since the drawdown of the Vietnam 
conflict, there has been a steady decline in 
experience levels of munitions officers due 
to attrition, retirement, and separation of 
senior members.

- SAC Munitions Officer’s Handbook1 

The current construct of Air Force Specialty Code 
(AFSC) 21M, Munitions and Missile Maintenance 
Officer (or Munitions Officer) was a result from both 
the unauthorized transportation of nuclear warheads 
(Minot Incident) and the mistaken shipments of classified 
Intercontinental Ballistic Missile (ICBM) components 
(Taiwan Incident). This framework, represented by 
three distinct functional paths within the 21M career 
field include conventional munitions, nuclear weapons, 
and ICBM maintenance, was created to track and 
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manage experience in each specialty.2 Even though 
this framework has shown that the distinct functional 
paths are an important and highly critical commodity to 
the DoD and our future Air Force (AF), the career field 
cannot be underpinned by this methodology and must 
continue to evolve and improve holistically.3 Specifically 
and most importantly, we as Munitions Officers must 
deepen our commitment and understanding of how the 
enlisted Airmen and civilians who work in the Weapon 
Storage Area (WSA)s, Munitions Storage Area (MSA)s, 
missile fields, flightlines, and back shops across the AF 
are being led. This is even more evident with AF Chief of 
Staff General Charles Q. Brown Jr.’s Accelerate Change 
or Lose when you consider that if Munitions Officers 
do not continue to adapt, we as a career field will be 
significantly challenged and ill-prepared for our nation to 
compete, deter, and win the future high-end fight!4

Prior to the Cold War ending, the Munitions Officer 
career field included conventional munitions, nuclear 
weapons, and Explosive Ordnance Disposal (EOD).5 
During the mid-nineties drawdown (Post-Cold War), 
the Munitions Officer career field was eliminated 
as conventional munitions and nuclear weapons 
responsibilities were added to Aircraft Maintenance, 
while EOD responsibilities were added to Civil 
Engineering. However, by the end of the nineties, 
Aircraft Maintenance leadership realized they did 
not have the focus, experience, and expertise 
necessary for conventional munitions and nuclear 
weapons maintenance.6 Coincidently, also during this 
timeframe, the Missile Maintenance Officer career field 
was experiencing a force management crisis which 
included limited career progression opportunities, a 
30% reduction in manning, and a 50% reduction of 
missile units across the AF.7 Out of importance for each 
functional area and necessity from both career fields, 
Air Staff decision makers agreed to reengineer the 21M 
AFSC in 1999.8 Responsibilities for the new Munitions 
Officer career field would now include conventional 
munitions, nuclear weapons and ICBM maintenance. 
Fast forward to the fallout from the Minot and Taiwan 
incidents, the three areas of responsibilities were broken 
out and separated as distinct functional paths (or AFSC 
shreds) to help better manage and track experience.9

If Munitions Officers do 
not continue to adapt, we 
as a career field will be 
significantly challenged and 
ill-prepared for our nation to 
compete, deter, and win the 
future high-end fight!

Missile maintenance Airmen prepare to unload a 
Minuteman III ICBM from a transport vehicle at 
the Vandenberg Air Force Base, Calif., Aug. 26, 
2014. A joint team from the 576th Test Squadron 
at Vandenberg and the 91st Missile Squadron at 
Minot AFB, N.D., launched the missile Sept. 23, 
showcasing the capabilities of the Air Force’s 
ground-based leg of the nation’s nuclear triad 
(U.S. Air Force courtesy photo)
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Reinvigorating The Air Force Nuclear Enterprise 

If we take man as he is, realistically, we make him 
worse due to drifts or detriments in him or his 
environment. However, if we take him as he should be, 
optimistically, we help him become what he can be.

- Viktor E. Frankl10 

 
Throughout my career, one of the popular catch 
phrases utilized by the AF was “Mission First, People 
Always”. However, growing up as a Munitions Officer 
in the wake of both the Minot and Taiwan incidents, 
the conclusions and solutions concerning the erosion 
of rigid adherence to standards and zero-defect 
culture shaped my leadership philosophy more so 
than this slogan.11 Specifically, I became strongly 
dependent upon management-by-exception (MBE) 
and contingent reward styles of leadership. This 
included an overt focus on mission where I was 
always asking the “how” and “what” as opposed 
to the “why”. This was further exasperated by my 
experiences as a Maintenance Operations Officer 
(MOO) where it was continually reinforced that my 
commander will be primarily focused on the people, 
while I will be primarily focused on the mission. As I 
transitioned from a mission/tactical to an operational/
strategic frame of reference, I quickly realized that in 
practice, this philosophy was detrimental to mission 
success. 

MBE is defined as taking corrective action before 
or after a problem arises.12 While contingent reward 
management is defined as an exchange where the 
leader sets goals and defines roles in which the 
follower is rewarded for meeting them.13 One of the 
problems with both styles of leadership is that they 
ultimately evolve and emerge as micromanagement.14 
A contributing factor making micromanagement an 
attractive approach during this period was one of the 
conclusions from the Investigation into the Shipment 
of Sensitive Missile Components to Taiwan (or most 
commonly called, The Donald Report) which identified 
individuals in leadership positions had lacked the 

technical and professional experience necessary to 
effectively analyze problems and develop sound 
solutions.15 To combat this, we as an AF, responded by 
creating and institutionalizing a culture characterized 
by risk aversion and over-reliance on processes 
and procedures to mitigate risk.16 This was further 
exasperated for Munitions Officers because we 
are not the technical experts in regards to the 
nuclear weapons, conventional munitions, or ICBM 
maintenance we are responsible for. The technical 
experts are the enlisted Airmen and civilians who 
work in the WSAs, MSAs, missile fields, flightlines, 
and back shops across the AF, and they were the 
ones who ultimately suffered from an environment 
characterized as a “zero defect” culture supported 
by a very rigid adherence to standards.17 Interesting 
enough, published shortly after both incidents, 
Simon Sinek’s Start with Why:  How Great Leaders 
Inspire Everyone to Take Action cautioned against 
followers becoming a resource to be managed.18 
And yet, it wasn’t until DoD’s Independent Review 
of the Department of Defense Nuclear Enterprise 
in 2014 where it concluded that the culture created 
from the reinvigoration of the nuclear enterprise 
was both cumbersome and inefficient, and in fact, 
increased risk to mission success.  Even though we 
can argue that as an AF, we have seen significant 
changes and improvements by how we currently 
operate, manage, and lead since both incidents, we 
as Munitions Officers cannot be underpinned by this 
and must continue to evolve and look towards the 
future20. Especially in regard to the development and 
improvement of our enlisted Airmen and civilians 
working in the WSAs, MSAs, missile fields, flightlines, 
and back shops across the AF. If we do not, we are 
then missing the point of Accelerate Change or Lose. 
Nor did we learn anything as to “why” both Minot 
and Taiwan Incidents occurred. Contextual to mission 
accomplishment, we must ask ourselves, not only 
as Munitions Officers, but as leaders, how do we 
continue to invest in an environment where inspired 
and motivated Airmen reach their full potential, while 
meeting the demands needed for the high-end 
fight?21 
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Winston Churchill’s famous World War II “Blood, Toil, 
Tears, and Sweat” speech inspired and motivated 
the United Kingdom to carry-on against Nazi 
Germany despite overwhelming odds. Although a 
politician, he was also a leader because he rallied 
his people against a common enemy and towards 
a common goal that transcended boundaries by 
clearly articulating a vision that exemplified unity of 
effort. Again, as Munitions Officers, we are not the 
technical experts, nor are we in the maintenance 
bays or missile fields turning wrenches side-by-
side with the technical experts. Even though, we 
provide coaching, mentorship, and guidance, this in 
itself does not inspire or motivate. Especially when 
you consider that as Munitions Officers, we are not 
sacrificing or expending the same toil, blood, sweat, 
and tears as they are. At best, we are managing their 
toil, blood, sweat, and tears. Sure, we can argue that 

good leaders are good managers. However, if we are 
to accelerate change as a career field, we must ask 
ourselves, what are the foundational requirements 
and unity of effort needed for us to be great? 

Former Secretary of State and Chairman of the Joint 
Chiefs of Staff, General Colin L. Powell, USA (ret), 
distinguishes between leadership and management 
by characterizing what makes a great leader. In his 
book It Worked for Me, he explained that great 
leaders are the ones always seeking the higher ground 
by motivating and inspiring subordinates towards 110 
to 150 percent beyond their capabilities.22 According 
to Powell, motivation, and inspiration stems from 
the leader’s vision of where they wish to take their 
organization. More specifically, it is this philosophy 
where foundational leadership originates, as leaders 
are able to orchestrate follower’s efforts to effectively 

U.S. Air Force Senior Airman Angelica Range, munitions systems technician with the 379th Expeditionary Maintenance Squadron, 
guides a bomb rack unit equipped with four GBU-39 small diameter bombs into position at the munitions storage area on Al Udeid 
Air Base, Nov. 27, 2020. Many munitions Airmen at Al Udeid AB hail from Air Mobility Command bases where their primary function is 
to support cargo aircraft with countermeasures. At Al Udeid AB, they have the opportunity to qualify on the wide variety of weapons 
systems present in the U.S. Central Command area of responsibility. (U.S. Air National Guard photo by Staff Sgt. Jordan Martin)
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accomplish mission requirements.23 Albeit conducive 
to a maintenance environment and tactical mindset by 
facilitating follower’s efforts to accomplish objectives, 
MBE and contingent reward styles of leadership are 
inherently extrinsic in nature. The challenge that we must 
solve as a career field is how do we adapt, create, sustain, 
and institutionalize an environment where all Airmen are 
inspired and motivated to reach their full potential? Sure, 
we can claim mission success with high mission capability or 
scheduling effectiveness rates, however, this is shortsighted 
and also misses the point of Accelerate Change or Lose. 

An example Powell used to highlight this occurred when he 
was a Brigadier General at Fort Carson, CO. In an effort to 
save money from expending expensive live rounds during 
tank gunnery proficiency training, his unit was selected 
to test a new type of tank simulator.24 During testing, one 
of the tank commanders differentiated himself from his 
co-competitor by displaying determination to succeed 
no matter what the analysts threw at him and his crew. 
This determination was accomplished by defining and 
internalizing a vision of success into each of his soldiers. 
On the other hand, the competition, a respectable tank 
crew, did not have a commander who exemplified the 
extra qualities of hunger, competitiveness, drive, passion, 
or imagination. Although both tank crews were proficient 
during the testing trials, the tank crew with the commander 
who focused on inspiration and motivation, consistently 
scored higher and performed better25. 

This example showcases the fundamental differences 
between good leadership and great leadership. A great 
leader is someone unafraid to take charge, as well as 
motivating and inspiring through a vision of success. A 
great leader is someone invested in not only the mission, 
but the Airmen and civilians executing the mission. 
Someone that people respond to and are willing to follow. 
Specifically, this example illustrates how motivation is 
critical for great leaders to not only invest in our Airmen 
and civilians but inspire them to achieve higher levels of 
performance. By definition, leadership is the ability to 
accomplish more than the science of management says is 
possible.26 Even though as Munitions Officers we are not 
turning wrenches side-by-side with the technical experts, 
we must create, sustain, and adapt to a culture and 
environment in which they are inspired and motivated. And 
we owe it to them to figure out how to do so. 

As a Munitions Officer ... we 
must shape a culture where 
everyone contributes and 
offers suggestions because 
they want to benefit and be 
part of the bigger picture.

An unarmed Minuteman III intercontinental ballistic 
missile launches during a developmental test at 
Vandenberg Air Force Base, Calif., Feb. 5, 2020. 
ICBM test launches demonstrate that the U.S. nuclear 
enterprise is safe, secure, effective and ready to defend 
the United States and its allies.(U.S. Air Force photo by 
Senior Airman Clayton Wear)
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One way this can be accomplished is by highlighting 
the difference between asking “why” as opposed to 
“how” or “what”. In regard to the aforementioned 
tank gunnery example, both tank crews were 
technically proficient during the test trials and they 
each knew the “how” or “what” in regard to the 
testing criteria for the new simulators. But it was 
the crew with the “why” who were rallied around a 
common purpose and who distinguished themselves 
by consistently performed better. As a Munitions 
Officer, regardless of working within a MSA, WSA, 
missile field, flightline, or back shop, we must shape 
a culture where everyone contributes and offers 
suggestions because they want to benefit and be part 
of the bigger picture.27 To effectively accomplish this, 
we must never pass up an opportunity to reinforce 
the principles laid forth in Accelerate Change or Lose 
by being engaged and by maintaining situational 
awareness of the environment and world where the 
technical experts live and work. 

Again, we as Munitions Officers are not turning 
wrenches. However, this does not mean we 

are chained to our desks either. For example, 
visiting a maintenance bay only to observe poor 
housecleaning and zero direct leadership presence 
are more telling of both the state of maintenance 
effectiveness and a reflection of organizational 
health, than being briefed data points during 
weekly production meetings. To have an accurate 
feel of “why” the technical experts are motivated 
or inspired, you must always find ways, formal and 
informal, to have visibility of their world. Because 
it is in this world, where the ultimate measure of 
a great leader will be tested and determined.28 
Another way to reframe this is by knowing yours and 
their frontline.29 For a Munitions Officer, regardless 
of rank, we must never forget that our frontlines 
are the WSAs, MSAs, missile fields, flightlines, and 
back shops across the AF. The technical experts live 
in this world, and they are motivated and inspired 
by our direction and actions. If we don’t have the 
education, experience, or development necessary 
to be actively engaged in their world, or don’t value 
them as technical experts, why should they care for 
us as leaders? 

Senior Airman Matise Venett, a 5th Aircraft Maintenance Squadron weapons load crew member, inspects munitions 
before they are loaded into a B-52H Stratofortress at Minot Air Force Base, N.D., June 19, 2017. The training 
munitions were loaded into an aircraft by the 5th AMXS Global Strike Challenge team during their bomb-loading 
competition. (U.S. Air Force photo/Senior Airman J.T. Armstrong)



84ISSUE 156  |  ATLOA .ORG |  E XCEPTIONAL RELE ASE MIL ITARY JOURNAL

Plus Ultra30

 
If we don’t change – if we fail to adapt – we risk 
losing the certainty with which we have defended 
our national interests for decades. We risk losing the 
high-end fight. We risk losing quality Airmen, our 
credibility, and our ability to secure our future. 

- Gen. Charles Q. Brown Jr. 31 

 
For Munitions Officers, our credibility, experience, 
and education as leaders are facilitated by our 
Career Field Education and Training Plan (CFETP), 
which outlines the beginning of formal development 
through awarding the AFSC and specific shred-out 
courses. We then follow a tailored training task list 
driven by our commander for technical experience 
and professional development. Even though the past 
twenty years have been productive and beneficial 
by building experience needed for the high-end 
fight, we as a career field continue to suffer from a 
lack of career field focus and the inadvertent effects 
of shifting priorities.32 A contributing factor to this 
point has been our identity in relationship to the 
three distinct functional paths versus our identity as 
Munitions Officers. 

To be credible as Munitions Officers, we must 
have a holistic understanding of our frontlines and 
collectively realize that they transcend focus from a 
specific shred. To drive this point home, Munitions 
Officers in Missile Maintenance Squadrons (MMXS) 
have oversight of at least two conventional munitions 
accounts and have responsibility for nuclear weapon 
custody transfer between the WSA and the missile 
field. In these organizations, apart from attending 
our ICBM Maintenance Officer Course (IMOC), how 
many have also attended either our Conventional 
Munitions Officer Course (CMOC) or our Nuclear 
Maintenance Officer Course (NMOC)? As Munitions 
Officers, should we not be able to understand 
and articulate foundational and common tasks as 
related to our career field holistically? Germane 
to this same argument is munitions accountability. 
Regardless of professional experience from being 
a Munitions Accountable System Officer (MASO) 
for either a conventional munitions or nuclear 
weapons stockpile, how many Group Commanders 
or Squadron Commanders with direct oversight 
have technical knowledge from attending either the 
MASO (conventional munitions) course or Nuclear 
Accountability Course (NAC)? Again, following both 
the Minot and Taiwan incidents, The Donald Report 
identified that individuals in leadership positions 
lacked both technical knowledge and professional 
experience.  For us to be successful as Munitions 
Officers, should we not review our organization’s 
Theater Integrated Combat Management System’s 
Balance Report or Defense Integration and 
Management of Nuclear Data Service’s Location 
Inventory Listing? If not, how are we analyzing 
problems and developing solutions for our 
organizations? Or are we only as good as what we are 
briefed? 

Similar to the previous examples, how many Munitions 
Officers have Global Ammunition Control Point 
access to analyze problems and develop sound 
solutions through situational awareness of the 
Ground Munitions Authorization Table (GMAT) tab 
as related to their squadron, let alone their wing? 

Four GBU-39 small diameter bombs sit in the munitions 
storage area at Al Udeid Air Base, Qatar, Nov. 27, 2020. 
Al Udeid AB stores the GPS guided bombs in a war 
reserve material munitions stockpile alongside munitions 
for every airframe operating in the region. Munitions 
technicians in the 379th Expeditionary Maintenance 
Group are responsible for safely storing, arming and 
transporting the bombs on Al Udeid AB. (U.S. Air 
National Guard photo by Staff Sgt. Jordan Martin)
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More specific, how many Munitions Squadrons (or 
Munitions Flights) have maximized allocations with 
100% authorized assets on hand (or on order) as 
applied to all applicable GMAT rules in support of 
their organization, as well as their wing and base 
mission partners? With that in mind, are we as 
Munitions Officers informing Wing, Group, and 
Squadron leadership, the owners responsible for 
force protection, that this has the potential to be a 
game-changer for integrated base defense34, as well 
as the high-end fight in relationship to Accelerate, 
Change or Lose? For example, asking for riot control 
munitions in response to protestors, incendiary 
grenades to execute emergency destruction actions 
of Communication Security materials, or for mass 
arming of the base populace when you are about to 
be overrun is late to need! Especially if you have not 
established any custody accounts, not allocated for 
the required munitions, and not factored in logistical 
lead-time to fill your authorizations once approved. 
As a Munitions Officer, regardless of either CMOC or 
MASO course attendance, would not experience and 
expertise in this process be beneficial regardless of 
where your frontline may be?

Earth-covered igloos 
are designed to protect 
munitions while they are 
stored and keep people 
safe at Eielson Air Force 
Base, Alaska. Airmen from 
the 354th Maintenance 
Squadron munitions 
flight are responsible 
for maintaining security 
and operability over 
these bunkers and escort 
contractors and other 
Airmen out to the bunkers 
as the need arises. (U.S. 
Air Force photo/Airman 
1st Class Kyle Johnson)

Maybe, our AFSC shreds have served their purpose? 
When our career field was created in 1999, 
knowledge and skills were broader and generalized 
as a result of the nuclear weapons, conventional 
munitions, and ICBM maintenance mash-up. 
There was no time for this to be normalized as we 
saw post 9/11, our focus shifted towards combat 
flying operations. And then finally, post Minot 
and Taiwan Incidents, where we reinvigorated the 
nuclear enterprise and became overly specialized 
and inadvertently stove-piped with the creation 
of separate Munitions Officer shreds. Do not 
get me wrong, there is value in identifying and 
tracking experience in each of the functional areas. 
However, the framework to identify and track 
experience has already been established by virtue 
of our Special Experience Identifiers (SEIs). We as 
a career field, need to reframe how we value and 
utilize SEIs through the Unit Manning Document 
(UMD) process. For example, regardless of the 
shreds, how many Nuclear Weapons MASO position 
numbers across the AF have NAC SEI attached as a 
fundamental requirement? 
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Another SEI that bears mentioning is Air Force 
Combat Ammunitions Center’s Combat Ammunitions 
Planning and Production (CAPP) course attendance. 
Per our 21M CFETP, Munitions Officers should attend 
CAPP within 12 to 24 months of their first conventional 
munitions assignment to learn how to develop, build, 
and execute a Munitions Employment Plan (MEP).35 
However, anecdotal evidence only, execution of our 
downrange MEPs were primarily overseen by Aircraft 
Maintenance Officers who had not attended CAPP.36 
What does this mean for our career field in regards 
to being prepared and ready for the high-end fight? 
Wasn’t the 21M career field partially created because 
Aircraft Maintenance lacked the focus, experience, 
and expertise needed for conventional munitions?37 
And yet, how many squadrons supporting combat 
flying operations have the CAPP SEI attached to their 
respective Munitions Officer UMD positions? All good 
questions. 

In contrast to the CAPP example, we as Munitions 
Officers continually value Accelerated Aircraft 
Maintenance Officer Course (AMOC) attendance 
because this knowledge and perspective is a force 

multiplier by facilitating our understanding of how 
we support and impact aircraft generation during 
both peacetime and combat operations. However, 
anecdotally, the primary reason why we attend 
Accelerated AMOC has been for opportunities 
associated from award of the Aircraft Maintenance 
Officer AFSC versus enhancing our expertise and 
experience in relationship to our conventional 
munitions, nuclear weapons, and yes, ICBM 
responsibilities.38 Even though the importance of 
AMOC attendance cannot be emphasized enough, 
we as a career field must ensure it is a competitive 
process through Logistic Career Broadening and 
that our functional leadership has oversight by an 
effective quota management system.  Additionally, 
there should be a professional development follow-
on course opportunity where it is simultaneously 
managed and tracked, similar to Nuclear 200 and 
Nuclear 300 attendance. An option for this would 
be to create an additional SEI to track professional 
development from AMOC attendance only, 
vice award of the Aircraft Maintenance AFSC, 
while continuing to utilize existing SEI for career 
broadening and subsequent duty.39

An unarmed AGM-86B air-launched cruise missile maneuvers over the Utah Test and Training Range enroute to its final target Sept. 22, 
2014, during a Nuclear Weapons System Evaluation Program simulated combat mission. The new Air Force Nuclear Weapons Center’s 
Air Delivered Capabilities Directorate, referred to as “ND,” has several divisions to include engineering; strategic systems, nuclear 
weapons systems integration; outside continental U.S. support,; nuclear weapons acquisition; and cruise missile sustainment. (U.S. Air 
Force photo/Staff Sgt. Roidan Carlson)
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MUNITIONS OFFICER 4.0

 
It is a doctrine of war not to assume the enemy will 
not come, but rather to rely on one’s readiness to 
meet him; not to presume that he will not attack, 
but rather to make one’s self invincible.

- Sun Tzu 

Munitions Officers are first and foremost, Munitions 
Officers. We are not Conventional Munitions 
Officers, we are not Nuclear Weapons Officers, 
we are not ICBM Maintenance Officers, and no, 
we are not Aircraft Maintenance Officers…we 
are Munitions Officers. As Munitions Officers, 
we must think holistically, and have experience 
and expertise across the full spectrum of military 
operations which includes all three of our functional 
area responsibilities. As our career field continues 
to evolve by focusing and aligning efforts under 
the DoD Logistics Human Capital Strategy,40 it is 
time to have serious discussions about eliminating 
our shreds and re-focusing our commonality and 
foundational identity as Munitions Officers. 

There are many examples that highlight this point. 
For example, MOOs overseeing the 90th Munitions 
Squadron (MUNS) at FE Warren AFB and the 576th 
Flight Test Squadron at Vandenberg AFB, are 
receiving both direct and indirect experience in all 
three shreds. Another example is the Generation 
Flight Commander assigned to the 341st MMXS at 
Malmstrom AFB, where they are also receiving direct 
and indirect experience in all three shreds. What 
about experience from two shreds for Munitions 
Officers assigned to either the 31st MUNS at Aviano 
AB, or the 39th Maintenance Squadron at Incirlik 

AB? Sure, levels of experience vary as Munitions 
Officers, but nevertheless, experience. Another 
example that highlights our core commonality and 
foundational identity as Munitions Officers is Nuclear 
Certified Equipment (NCE). One could argue that 
there is most likely one piece of NCE in use at every 
location our enlisted Airmen and civilians are assigned 
to. However, how many Dull Swords are submitted 
from units without a direct nuclear mission focus? 
How many Munitions Officers have access to and are 
actively reviewing the Master Nuclear Certification 
List as applied to their unit? Another example 
concerns installations that may be a potential Safe 
Haven location. Do assigned Munitions Officers have 
situational awareness of Technical Order 11N-20-11, 
General Guidance and Materiel Hazard Information 
for Nuclear Weapons, Components and Nonnuclear 
Weapon Designations to ensure Munitions Control 
is appropriately postured to coordinate the required 
actions? Or are we as a career field waiting for NMOC 
attendance to figure this out? These are all good 
questions to ponder. 

In Accelerate Change or Lose, General Brown states 
“we must candidly assess ourselves and address 
our own internal impediments to change.”41 If we 
as a career field are to meet the challenges he has 
laid forth, we must adapt and improve holistically 
as Munitions Officers, and most importantly, as 
leaders. To do so, we must focus and examine our 
commonality and redefine our identity. We also 
need to focus on improving and adapting as leaders 
because the enlisted Airmen and civilians on the 
frontline of our WSAs, MSAs, missile fields, flightlines, 
and back shops need us to be better than we are 
currently. As Munitions Officers, we owe it to them, 
the technical experts, to do so.

 As Munitions Officers, we must think holistically, and have experience 
and expertise across the full spectrum of military operations which 
includes all three of our functional area responsibilities. 
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The Power of We: An Exchange 
Officer’s Perspective
By: Maj Chris B. Alfonso

Image Above: National Defense Academy Students, 2020

Introduction

The United States-Japan Alliance is a strategic 
Center of Gravity (COG), strengthened by the 1960 
Mutual Defense Treaty, and continues to be the 
most important bilateral relationship in the world. 
Furthermore, in 1974, the United States Air Force 
(USAF) and Japan Air Self Defense Force (JASDF) 
identified a growing demand to understand each 
other’s Air Force better and initiated the official 
exchange of officers. The need continues to rise, 

Alone we do so little, together we 
can do so much – Hellen Keller 

and the Exchange Officer program is a high-
impact, low-cost mil-to-mil engagement tool that 
advances U.S.-Japan national interests. The US-
Japan official exchange of military personnel is at 
the heart of our alliance and adds legitimacy to the 
1960 Mutual Defense Treaty.

This essay explains how Japan Exchange Officers 
increase interoperability and strengthen the 
US-Japan alliance COG at the tactical and 
operational levels. To provide mutual ally defense 
services, we combine technical, cultural, regional, 
and linguistic knowledge with shared interests. 
The Exchange Officer mission is to promote 
mutual understanding and trust, further coalition 

https://ndupress.ndu.edu/Portals/68/Documents/jfq/jfq-87/jfq-87_4-5_Dunford.pdf?ver=2017-09-27-093258-697
https://ndupress.ndu.edu/Portals/68/Documents/jfq/jfq-87/jfq-87_4-5_Dunford.pdf?ver=2017-09-27-093258-697
https://www.mofa.go.jp/region/n-america/us/q&a/ref/1.html
https://www.mofa.go.jp/region/n-america/us/q&a/ref/1.html
https://amview.japan.usembassy.gov/en/us-japan-alliance-the-gold-standard-in-win-win-defense-treaties/#:~:text=Former%20U.S.%20Ambassador%20to%20Japan,the%20treaty%20that%20embodies%20this
https://amview.japan.usembassy.gov/en/us-japan-alliance-the-gold-standard-in-win-win-defense-treaties/#:~:text=Former%20U.S.%20Ambassador%20to%20Japan,the%20treaty%20that%20embodies%20this
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warfighting capacity, improve interoperability, and 
develop long term relationships. Unquestionably, 
Japan Exchange Officers strengthen the USAF-JASDF 
alliance and coalition airpower through education and 
training. Airpower starts with education.

Background 

To achieve victory, we must mass our forces at the 
hub of all power & movement. The enemy’s ‘Center 
of Gravity. – Carl Von Clausewitz 
 
 
China, Russia, and North Korea have struck the post-
WWII established international world order. Notably, 
the Russians’ interfered in the U.S. presidential 
election and annexed Ukraine. In addition, China’s 
Salami Slicing approach for becoming a major 
player in the East and South China Seas. China 
has disregarded international maritime law and 
continued military and illegal island development 
in disputed territorial seas.  Also, North Korea’s 
continued testing of ballistic missiles, nuclear 
development, and its large stockpile of chemical 
weapons has been a significant threat to US-Japan 
security. Consequently, the US and Japan both have a 
great responsibility to maintain regional stability.

In like manner, senior US and Japanese diplomats 
have agreed to increase defense information sharing 
and cooperation to strengthen our alliance. Japan 
acquires more than 90 percent of its defense imports 
from the US, has $20B in active Foreign Military 
Sales, and has requested to buy up to 105 more 
F-35s. On the other hand, to contribute to the safety 
of Japan, as well as regional security to maintain a 
free and open Indo-Pacific, America’s most extensive 

forward-deployed military presence in the world is on 
Japanese soil: over 80 U.S. military sites and 55,000 
troops. As a result, the US can rapidly project forces 
anywhere in the Indo-Pacific.

The COG concept is essential to understand how 
to defeat an opponent. Joint Publication (J.P.) 5-0 
defines a COG as a source of power that provides 
moral or physical strength, freedom of action, or 
will. The 2015 National Military Strategy identifies 
the network of US alliances and partnerships as our 
strategic COG. In our case, our most vital COG in 
the Indo-Pacific is the US-Japan security alliance. 
The most capable ally of the United States in the 
most vital region of the globe is Japan. Exchange 
Officers strengthen the US-Japan alliance COG at 
the operational and tactical level by working together 
with JASDF, improving airpower interoperability, 
integrating support functions, logistics, trust, and 
building long-term relationships. As a result, this 
ultimately contributes to a more robust alliance 
capable of defeating an opponent’s COG.

The alliance also has significant economic ties. The 
United States and Japan are top trading partners, 
with the US-Japan economic relationship one of the 
most solid in the world. Japan-affiliated firms employ 
or support more than 948,100 people in the United 
States, and it is America’s biggest investor, having 
invested $644.7B across all 50 states in 2019. With 
More than $300B worth of products and services 
exchanged each year, including weapon systems 
like the F-35, CV-22, CH-47, KC-46, and F-15s. As a 
result, US-Japan increased information sharing, and 
military cooperation has created an increased need 
for interoperability and jointness and it’s also made 
opportunities for US-Japan military exchanges.

The US-Japan official exchange of military 
personnel is at the heart of our alliance and adds 
legitimacy to the 1960 Mutual Defense Treaty.

https://www.dni.gov/files/ODNI/documents/assessments/ICA-declass-16MAR21.pdf
https://www.dni.gov/files/ODNI/documents/assessments/ICA-declass-16MAR21.pdf
https://www.brookings.edu/blog/order-from-chaos/2020/03/17/crimea-six-years-after-illegal-annexation/
https://thediplomat.com/2014/12/a-holiday-primer-on-salami-slicing/
https://www.brookings.edu/research/how-chinas-actions-in-the-south-china-sea-undermine-the-rule-of-law/
https://www.nti.org/countries/north-korea/
https://www.state.gov/secretary-antony-j-blinken-secretary-of-defense-lloyd-austin-japanese-foreign-minister-toshimitsu-motegi-and-japanese-defense-minister-nobuo-kishi-at-a-joint-press-availability/
https://www.state.gov/secretary-antony-j-blinken-secretary-of-defense-lloyd-austin-japanese-foreign-minister-toshimitsu-motegi-and-japanese-defense-minister-nobuo-kishi-at-a-joint-press-availability/
https://www.state.gov/u-s-security-cooperation-with-japan/
https://www.state.gov/u-s-security-cooperation-with-japan/
https://www.state.gov/u-s-security-cooperation-with-japan/
https://www.state.gov/u-s-security-cooperation-with-japan/
https://www.cfr.org/backgrounder/us-japan-security-alliance
https://www.cfr.org/backgrounder/us-japan-security-alliance
https://www.jcs.mil/Portals/36/Documents/Doctrine/pubs/jp5_0.pdf?ver=us_fQ_pGS_u65ateysmAng%3d%3d
https://ndupress.ndu.edu/Publications/Article/1325218/from-the-chairman-allies-and-partners-are-our-strategic-center-of-gravity/
https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/181011_MorethanEver.pdf
https://www.state.gov/reaffirming-the-unbreakable-u-s-japan-alliance/
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Diplomacy in Action
 
The U.S.-Japan relationship is the cornerstone of 
defense in the Asia Pacific. However, we must not 
be complacent. We must both continue to focus on 
strength and stability.

(Former Secretary of Defense Jim Mattis, Joint, 2018)

 
The United States and Japan enjoy a strong, beneficial 
relationship. Exchange officers are diplomats in 
action. The power of the US-Japan connection is 
undeniable. It remains a powerful force for good 
change in the world. There are several ways in 
which the Exchange Officer program benefits both 
Japan and the US. Yet, it’s easy not to internalize the 
importance of Exchange Officer work until you’re 
living it. On my first day working for the JASDF, I 

remember coming through the gate and looking at 
the headquarters. The only flags proudly flapping 
in the wind were the JASDF and Japanese national 
flags. I made my way to a mass formation, introduced 
myself, and enthusiastically socialized with my new 
coworkers. I realized the 15 months spent at the 
Defense Language Institute studying roughly 4,000 
hours of Japanese had paid off. However, I was not at 
the language proficiency level I needed to be and still 
had much language learning to do.

As a JASDF Maintenance Exchange Officer/Instructor, 
I work primarily in education and training. I spend 
most of my time at the 1st Technical School in 
Hamamatsu, Japan (220 kilometers west of Tokyo). 
However, many other opportunities have become 
available. For instance, I have also instructed 

Officer Training School class

it is beneficial for 
logistics leaders to 
understand each 
other’s problems 
and work together 
to create solutions 
that create a more 
resilient logistics 
network to support 
a joint fight. 
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classes of Japan’s Joint Air Force, Army, and Navy 
Defense Academy students. In addition, I’ve taught 
pilots, Officer Training School, and Army Squadron 
Officer School students. I will summarize and 
share examples of Maintenance Exchange Officer 
work that contributes to US-Japan mutual national 
interests by promoting understanding and trust, 
improving interoperability, and developing long-term 
relationships.

After my initial arrival, I immediately began 
an abbreviated version of JASDF’s Instruction 
Qualification Course. Upon completion, I performed 
and passed a graded lecture from my Section 
Commander and received my teaching license. This 
is where my USAF-JASDF airpower interoperability 
experience begins. The USAF curriculum is taught 
primarily in Japanese and covers topics to advance 
US-Japan airpower. For example: 

• Aircraft Maintenance and Munitions
• Airmanship
• Profession of Arms
• Leadership
• Conversational English

Hamamatsu Air Base is JASDF’s first airbase, 
and it’s where pilots receive their wings. It is also 
where all technical school instructors and aircraft 
maintenance personnel receive qualification 
training. As a USAF Officer assigned to JASDF’s 
1st Technical School at Hamamatsu Air Base, my 
job is interoperable. As a JASDF Exchange Officer, 
I train maintenance officers, pilots, and Senior 
Non-Commissioned Officers. Not only have I 
learned that JASDF has very high-quality education 
standards, but I have learned a lot from the many 
courses I’ve audited and from the 850 Airmen that I 
have instructed.

In addition, I include emerging concepts such as 
Airman Combat Employment (ACE), Multicapable 
Airmen (MCA), Virtual Reality (VR), Airman4Life, and 
Theory of Constraints (ToC).

• ACE shifts operational-level troops into 
small agile airpower generation units.

• MCA learn skills outside of their primary 
specialty to strengthen airpower.

• VR is a reality-based simulation and 
is used for training, development, 
and mission rehearsal.

• Airman4life focuses on Airmen physical, 
mental, spiritual, and emotional health.

• ToC is a process improvement program.

Another example of Exchange Officer work I will 
take away is my memory of working alongside 
JASDF outside of the classroom. For example, 
I supported JASDF Air Staff with a Defense 
Transportation Security Administration (DTSA) 
inspection in Hamamatsu. In the light of ensuring 
Hamamatsu’s base defense practices met military 
cooperation agreement requirements, I assisted 
with translations between JASDF and DTSA to 
complete a $208M upgrade on JASDF’s E767 
(AWAC) aircraft fleet. The AWAC upgrade provides 
enhanced mission computing and avionics, which 
significantly increases JASDF-USAF systems 
interoperability.

https://www.hanscom.af.mil/News/Article-Display/Article/1524770/japanese-awacs-fleet-to-get-208-million-in-upgrades/
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Logistics Interoperability

The U.S. requires resilient, interconnected joint 
logistics to support national objectives in the Indo-
Pacific. (Former Indo Pacific Command Commander, 
Admiral Phillip S. Davidson) 

Bi-lateral airpower starts with education. Exchange 
Officers to unite USAF-JASDF education and training 
efforts and forge interoperability. As a JASDF 
instructor, I coordinate with USAF for students to 
visit USAF bases for bi-lateral Professional Military 
Education, advance mutual understandings, and build 
relationships. JASDF maintenance officers receive 
USAF aircraft sustainment and generation hands-on 
experience. In addition, USAF-JASDF maintenance 
officers expand their peer network and ability to 
work together. Conversely, I’ve traveled with students 
throughout Japan to depot facilities like Kawasaki 
Heavy Industries and Mitsubishi Heavy Industries. As 
a result, we can better understand each other through 
education and training, strengthen our logistics 
network, and sustain air superiority.

Also, because of regional and cultural expertise, 
Exchange Officers can provide unique bi-lateral 
solutions to strengthen the alliance. For example, we 
researched areas for increased capacity where we 
have shared resources and weapon systems. At the 
request of the 1st Technical School, I provided the 
5th AF Vice Commander and the 1st Technical School 
Commandant with bi-lateral aircraft maintenance 
VR and unit-level problem-solving solutions. The 
proposals could only come from someone who 
understands both USAF and JASDF logistics 
processes. The results initiated future training and 
information-sharing discussions.

To illustrate a unit-level problem-solving example, 
USAF and JASDF both use the ToC to improve 
logistics processes. Recently, USAF has started 
applying ToC to flight line operations. For example, 
the 18th Maintenance Group reported reducing the 
amount of time required to fix airplanes, increasing 

the number of aircraft available. Then during 
surge operations, they flew 437 sorties in four 
days, breaking all previous surge records. Equally 
important, ToC created significant time-saving 
efficiencies affording Airmen to improve their 
Quality of Life.

The JASDF has yet to apply this paradigm; 
however, they have had enormous success using 
this management style to other logistics processes 
(primarily aircraft scheduled maintenance). 
Comparatively, JASDF reduced scheduled 
maintenance days collectively across their fleet. 
According to Col Igarashi, Chief of JASDF logistics, 
using the ToC yielded the following:

F.Y. 2019
• F-2: 8th Air Wing (Tsuiki Air Base) 

Phase inspection shortened 50%.
• T-4: 1st Air Wing (Hamamatsu Air Base) 

Phase inspection reduced 30%.
• UH-60J: Air Rescue Wing (Komaki Air 

Base) Phase inspection shortened 30%.

F.Y. 2020
• F-15: All units, including 9th Air Wing (Naha 

Base) Phase inspection, reduced 50%.

From a mutual defense partnership perspective, 
it is beneficial for logistics leaders to understand 
each other’s problems and work together to create 
solutions that create a more resilient logistics 
network to support a joint fight. However, there 
are significant cultural and language barriers that 
impede this process. For example, USAF primarily 
communicates in English, and JASDF primarily 
uses Japanese. Exchange Officers link language, 
culture, regional and technical expertise to bridge 
the USAF-JASDF communication divide, increase 
mutual understandings, strengthen relationships, 
and build trust at the tactical and operational 
levels. I assist JASDF with ToC instruction and have 
provided cross-tell between USAF and JASDF, 
where we have shared resources.

https://www.yokota.af.mil/News/Article-Display/Article/2454442/jasdf-maintenance-officers-tour-374th-mxg/
https://www.yokota.af.mil/News/Article-Display/Article/2454442/jasdf-maintenance-officers-tour-374th-mxg/
https://www.airforcemag.com/quick-turnaround-how-a-kadena-maintenance-group-radically-increased-sortie-production/
https://vimeo.com/379147705
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Airpower Interoperability 
 
 
The 2015 Defense guidelines and Japan’s peace and 
security legislation lay the foundation for us to do 
so much more together to increase interoperability 
between our forces and bolster Japan’s capabilities 
from peacetime to contingency if needed.

(Former Secretary of Defense, Jim Mattis, 2018)

 
A USAF/JASDF combined force bolsters the US-Japan 
alliance and strategic COG. Because of this, our forces 
may forward deploy and remain up to date on rapid 
regional change while projecting airpower. Moreover, 
interoperability enhances USAF-JASDF operational 
capability, deterrence, maintenance, friendship, 
mutual defense understandings, and trust.

JASDF requested my help in the virtual planning and 
on-site execution of COPE NORTH 2021 in Guam. 
COPE NORTH is an annual tri-lateral field training and 
airpower phasing exercise. I translated for JASDF’s 
first lead role in COPE NORTH’s Humanitarian 

ACE 2021 Translating

Assistance Disaster Relief Operations (HADR) during 
the virtual planning. Then at Guam, in addition to 
translating for HADR, JASDF requested my help with 
ACE and MCA training and coordinating multilateral 
aircraft repair efforts.

As for ACE and MCA, 14 JASDF students went 
through classroom and Flightline academics to 
increase aircraft sustainment and generation 
interoperability on US F-16s and US F-35s. I verified 
JASDF students’ comprehension after the first five 
minutes of ACE classroom academics. We saw deer 
in the headlights looks, and it became clear there 
was a significant language barrier. The students 
specialized in weather, security forces, air traffic 
control, fuels, maintenance chief, and maintenance 
officer. I notified the USAF instructors that without 
translation, this training is not possible. The following 
week, I translated for 65 hours and nine instructors, 
covering 75 MCA tasks, providing US F-16 and 
US F-35 recovery, hot-pit refueling, expeditionary 
regeneration, classroom, and Flightline-training. 

https://www.defense.gov/News/Transcripts/Transcript/Article/1564512/media-availability-with-secretary-mattis-and-defense-minister-onodera-tokyo-jap/
https://www.dvidshub.net/news/389256/cope-north-21-celebrates-series-firsts-despite-pandemic
https://www.dvidshub.net/news/389256/cope-north-21-celebrates-series-firsts-despite-pandemic
https://www.youtube.com/watch?v=05M27zEfwsE
https://www.youtube.com/watch?v=A5ggUws90Yo
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“Leadership is getting players to believe in you. If 
you tell a teammate you’re ready to play as tough 
as you’re able to, you’d better go out there and do 
it. Players will see right through a phony. And they 
can tell when you’re not giving it all you’ve got” 
(Larry Bird, 1985).

As a capstone, the students recovered, hot-pit 
refueled, and re-generated six US F-16s. Then 
refueled four US F-35s with confidence and style. 
The students’ performance impressed the USAF 
instructors. The instructors stated that most USAF 
students do not perform as well as the JASDF 
students performed. This was the first time that 
non-U.S. military personnel received this training. Of 
which, we demonstrated that US-Japan ACE could 
work.

Flightline training is dangerous. It requires you to 
think problems through and identify dangers ahead 
of time. Then teams create solutions, not individuals. 
Airmen work near taxiing planes, loud jet engines, 
and moving flight control surfaces. Not to mention, 
native English-speaking experienced USAF specialists 
can have difficulties with hot pit refueling. Complete 
attention to detail and a thorough understanding of 
complex systems are necessary. Before execution, 
JASDF students explained procedures to me and 
mapped out training execution on a whiteboard. 

The dangerous operational environment requires 
immediate action in an emergency.

EVERYONE involved in this training put in the work 
for it to be a success. We get our allies to believe in 
us by putting in the work. It’s also about proactive 
service. And it’s about delivering on expectations. 
Our partners will see right through half-hearted 
efforts. The ACE training is an excellent example 
of how the need for interoperability continues to 
rise, and the Exchange Officer program is a high-
impact, low-cost mil-to-mil engagement tool that 
accomplishes the following in support of US-Japan 
national interests.

• Promote mutual understanding and trust
• Further coalition warfighting capability
• Improve interoperability
• Develop long term relationships

Speaking Japanese and having a technical 
background is not enough training. This training 
requires a Maintenance Exchange Officer because 
of the cultural training differences. The JASDF will 
be reluctant to ask questions unless there is an 
established trusting relationship. Exchange Officers 
are embedded with our allies and have the cultural 
expertise to realize when a training method is 
ineffective.

ACE F-16 flyby, Cope North 21

https://www.safia.hq.af.mil/IA-News/Article/2513464/multi-capable-airmen-ace-training-at-cope-north-21/
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JASDF generating U.S. airpower strengthens our 
alliance and our strategic center of gravity with 
authority. As a result, US-Japan forces can forward 
deploy, keep pace with rapid regional change, and 
project airpower. Not only does this bolster USAF-
JASDF operational capability, deterrence, and 
sustainment, but it also strengthens our relationship, 
mutual understandings, and trust.

Conclusion
 
 
“The strength of the team is each individual member. 
The strength of each member is the team.”

– Phil Jackson 

The US-Japan alliance is a strategic COG as a “source 
of power that provides moral or physical strength, 
freedom of action, or will.” In the background, the 
US-Japan official exchange of military personnel 
is at the heart of our alliance, strengthening our 
strategic COG at the tactical and operational levels. 
In addition, Exchange Officers increase allied mutual 
understanding and trust by bridging language and 
cultural barriers utilizing technical expertise and 
building friendships. Without a doubt, we strengthen 
the most important bilateral relationship in the world, 
while increasing airpower across joint functions.

Bi-lateral education is the starting point for US-Japan 
airpower. Through bi-lateral education and training, 
Japan Exchange Officers unquestionably strengthen 
the USAF-JASDF partnership, as well as coalition 
airpower. As interoperability of forces becomes 
increasingly dependent on the ability of officers and 
leaders of both countries’ Air Forces to communicate 
and operate effectively, the exchange officer program 
will continue to be an increasingly important practical 
example of Japanese and American officers working 
hand-in-hand to learn the procedures and operations 
of the other’s Air Force.

If you are interested in this type of work, I’d like to 
encourage you to apply because it is very rewarding 
work. As a JASDF Exchange Officer, not only will you 

have a chance to learn about Japanese culture and 
interact with people from different backgrounds, 
but also work closely alongside our allies in 
operational and training situations that strengthen 
airpower resilience across joint functions. Exchange 
assignments provide significant career-enhancing 
advantages and exponential interoperability gains for 
a low price. It is an excellent experience for anyone 
who wants to become a better leader and learn more 
about joint airpower. 

(Pronounced Nichi bei dou mei no sara naru shinka to 
tamei, otagai kyou ryoku shi te iki ma shou) Translated 
to English: To deepen the relationship between the 
United States and Japan, let’s work hard together!
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6th Generation Aircraft Maintenance with 
the Multipurpose Digital Data Viewer
By: Capt Randall A Garner

Image Above: Tech. Sgt. Kevin Leal, 19th Aircraft Maintenance Squadron and Master Sgt. Jose Piedra, 19th AMXS 
section chief, (right), review a tablet featuring Torque. (U.S. Air Force photo by Tech. Sgt. Zachary Kee)

Executive Summary

The fulfillment of future combat readiness 
requirements, the Sustainment Strategic 
Framework (SSF) and the Flightline of the 
Future (FLoF) goals is contingent upon 
changing our single Maintenance Information 
System (MIS) requirement in favor of an 
Automated Maintenance Environment 
(AME). Specifically, we should buy and 
fully implement the all-encompassing, 6th 

Generation Multipurpose Digital Data Viewer 
(MDDV), with the advanced 6th Generation 
MIS and Logistics Command and Control 
(LogC2) software suite from American Data 
Solutions (ADS) to truly field a singular Hub 
of Logistics. In the researcher’s opinion, 
this software suite may even be suitable to 
transform the entire Department of Defense 
(DoD) logistics and supply chain operation.
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standardized MAJCOM and Mission Design Series 
(MDS) Maintenance Data Documentation (MDD) 
methodology, requiring numerous, often conflicting, 
regulations that differ between MAJCOMs.

Furthermore, these differing systems create a 
taxing environment for MAJCOM and HAF staffs 
to provide accurate and timely information to our 
highest levels of military leadership and joint partners 
alike, inevitably having negative impacts on forces, 
equipment, and capabilities provided to Combatant 
Commanders.

Legacy MISs and official paper documentation require 
duplicate or triplicate data entry and redundant 
manual archiving of MDD, which wastes the precious 
time of our Airmen, who should be focused on 
value-added tasks. Worse still, 20-30% of billeted 
maintenance manpower authorizations are spent on 
out-of-hide requirements to ensure data integrity.

Currently, we have Technical Order (TO) systems 
that do not work without specific devices which are 
difficult to update and navigate. Ordering parts from 
supply requires researching multiple TOs and systems 
that are not linked together, manually filling out form 
after form, and engaging only a few knowledgeable 
personnel, assuming of course these TOs still have 
accurate part information from the OEM. Contacting 
engineers for product support, or even other local 
base-level agencies is difficult and time-consuming, 
and over-reliance on OEM sustainment engineering 
for repair data often negatively affects readiness and 
repair capability.

Most importantly, as leaders, 
we owe this to our airmen 
for without them, the air 
force mission would fail.

With a price tag of ~$200 million dollars spread over 
the 5-year implementation plan, MDDV is expected 
to save between 20-30% on all maintenance actions 
(UDRI, 2018). Using a very conservative 1% savings 
across the board, we would have full return on 
investment (ROI) within the first year. MDDV can 
become the AME of record to maintain all USAF 
aircraft within five years of implementation. This is the 
only system currently in limited use by the USAF that 
provides all required capabilities to simultaneously 
support all four SSF Lines of Effort (LOE) and all five 
FLoF priorities. All AF sustainment and operational 
components need to use the same system, at 
home and deployed, to achieve maximum Airmen 
efficiency, joint warfighter support, combat capability, 
operational readiness, and fiscal responsibility. MOST 
IMPORTANTLY, AS LEADERS, WE OWE THIS TO 
OUR AIRMEN FOR WITHOUT THEM, THE AIR 
FORCE MISSION WOULD FAIL.

The AF needs MDDV for Active Duty, the National 
Guard Bureau (NGB) and the Air Force Reserve 
Command (AFRC), for all staffs, operational 
squadrons, flightlines, backshops, SPOs, WSTs, 
test units, supply, vehicle maintenance, depot, and 
Original Equipment Manufacturers (OEM). MDDV 
creates the AME we need, in one interactive and 
fully interoperable software solution, to rapidly 
modernize the sustainment enterprise.

For nearly three decades, our airmen have relentlessly 
fought and persevered using inadequate tools 
and technology, tasked with providing unequalled, 
unending combat capability without fail. The MISs  
we use today are antiquated and cumbersome, 
lacking connectivity, capability, and interactivity. 
The    outdated architecture of legacy MISs frequently 
causes system crashes that degrade maintenance 
capability and operational readiness. We use different 
MISs depending on the MAJCOM, leading to 
inaccurate data, training, and proficiency problems 
when maintainers cross MAJCOMs or deploy, 
cascading into inaccurate research, manufacturing, 
and engineering data while exacerbating Supply 
Chain Management (SCM) issues, among other 
logistical problems. The AF does not have a 
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Managing the health of our aircraft fleets is currently 
manpower-intensive, often requiring personnel 
to make best-judgment calls with inaccurate fleet 
utilization data. I personally experienced this with 
MQ-9s in Afghanistan in 2018. Our maintainers would 
send off the Spectrometric Oil Analysis Program 
(SOAP) samples to Honeywell (engine OEM). Up to 
45-days later, Honeywell would send back the wrong 
engine serial number paperwork, which is recorded in 
the MIS and the mistake is not caught until later audits 
when we discover we are about to overfly an engine, 
leaving us   to decide how best to solve the problem 
in a real-world combat environment while preserving 
combat  capability. Our training systems do not track 
proficiency and they do not talk to each other, further 
burdening our SNCOs with manual tracking and 
paper products. Data Integrity Team (DIT) programs 
also pull our SNCOs away from leading our people, 
spending a plethora of time validating correct MIS 
inputs. All of these problems, and more, can be 
solved with purchasing and implementing the full-
scale 6th Gen MDDV with the interactive 6th Gen MIS.

Current Processes 
Maintenance Data Documentation (MDD)

Our aircraft maintainers, including backshops, 
perform aircraft and component maintenance 24 
hours a day, 7 days a week. A good portion of this 
work, thousands of daily transactions, is administrative 
in nature. The administrative portion of a maintainer’s 
duties currently requires documenting all maintenance 
actions in a paper set of Air Force Technical Order 
(AFTO) Form 781 aircraft forms (fifth generation 
aircraft being the only current exception), then 
entering these same maintenance actions into the 
applicable MIS for that weapon system. The MDD 
process is duplicate and inefficient, by design. This 
redundancy was created out of necessity because 
Integrated Maintenance Data System (IMDS) used by 
the Combat Air Force (CAF), and Core Automated 
Maintenance System (CAMS) for Mobility/G081 used 

“Good Enough Today Will 
Fail Tomorrow” 

“We must reframe platform-
centric debates to focus 
instead on capabilities to 
execute the mission relative to 
our adversaries. Programs that 
once held promise, but are no 
longer affordable or will not 
deliver needed capabilities 
on competition- relative 
timelines, must be divested or 
terminated. Cost, schedule, 
and performance metrics alone 
are no longer sufficient metrics 
of acquisition success” 

—General Charles Q. Brown, Jr.

Accelerate Change Or Lose

by the Mobility Air Force (MAF) are not dependable 
enough to negate the need for paper forms and 
are now facing obsoletion. Integrated Maintenance 
Information System (IMIS, F-22), or the Autonomic 
Logistics Information System (ALIS, F-35) are 
more capable than IMDS and G081, but lack the 
interoperability needed across the sustainment 
enterprise to realize our logistics goals and needs of 
the future. Bottom Line:  All these different systems 
currently in use struggle to provide even the basic 
MIS capabilities of today and cannot meet  the 
challenges of tomorrow.
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Technical Orders (TO)

Accessing TOs has progressed through the years, 
but not far enough, nor fast enough. We used 
paper based TOs for many years, until that became 
too costly and inefficient. TOs are now accessed 
through portable electronic devices. Support 
Section technicians insert electronic TO devices into 
a network tower, colloquially known as a “toaster,” 
to pull TO updates from an Air Force server to each 
device in the “toaster.” This cumbersome process 
must be done on a regular basis for all electronic TO 
devices, and occasionally leads airmen to unknowingly 
use outdated technical data.

Ordering Parts

Ordering parts is quite tedious because it requires 
maintainers to research multiple TOs to find the 
right information they need. Occasionally, the 
Illustrated Parts Breakdown (IPB) does not contain 
the information needed, requiring engineering 
consultation. This discussion requires knowledge of 
who the correct engineer is, their contact information, 
and the proper process to legally request their 
assistance. Furthermore, once they have the right 
information to order a part, now they must fill out the 
2005 supply form, and a 350 tag if it is a Due In From 
Maintenance (DIFM) part, while traveling back and 
forth to Supply to make sure it gets done as quickly as 
possible.

DIT

The Data Integrity Team (DIT) program is required 
per AFI 21-101, which requires each Maintenance 
Group  to establish a DIT program and report status 
to the Group Commander. Our SNCOs (Section 
Chiefs & Flight Chiefs) are responsible for oversight 
of this program for their respective Section or Flight. 
The Air Force has gone through numerous iterations 
of different DIT tools to assist SNCOs with this 
burdensome task and these tools differ between 
MAJCOMs, but none of these tools eliminate the 
need for teams of people and SNCOs to monitor DIT 
programs, logins, errors, and corrections. The DIT 
program also does not earn manpower positions.

Training and Proficiency

Tracking the training and proficiency of our 
maintainers, to ensure we deploy properly qualified 
and proficient personnel, is also a significant task 
assigned to our SNCOs. Training and proficiency 
of personnel make up at least half of our combat 
capability and readiness. The Air Force is transitioning 
from the Training Business Area (TBA) to the Total 
Force Training Record (TFTR) to assist with “better” 
training management, but neither of these systems 
interface directly with our MIS. In addition, neither of 
these training systems, nor any other training system 
to date, can track the proficiency of an airmen, how 
many times they have done a specific task and how 
long it has been since they did that task. SNCOs must 
master the use of our MIS to identify and solve aircraft 
maintenance trends, and different training systems to 
oversee maintainer training.

Fleet Health Management

We have a flight of personnel dedicated to assisting 
Flightline Production Superintendents, maintenance 
Chiefs, OICs, and Operations Officers with the 
management of each aircraft fleet. The Maintenance 
Operations Flight (MOF), consisting of Analysts 
and Schedulers, deep-dive maintenance issues and 
forecast scheduled maintenance as far in advance 
as possible. These processes require deep diving 
the MISs, extracting that data, then spending hours 
converting the data into a readable format so people 
can understand what is going on. This system of 
management is still very manpower-intensive and 
manual in nature, causing the grounding of entire 
aircraft fleets when details are missed. One example 
is from when I was a C-130 Crew Chief. Personnel 
from Plans, Scheduling and Documentation (PS&D) 
did not track a 600-hr post-depot structural airframe 
re- torque. This oversight caused us to ground 
all fourteen aircraft instantly, driving two days of 
maintenance on each aircraft to bring them back to 
airworthiness.
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Statement of Need   
The Air Force must change our single MIS 
requirement to a requirement for an Automated 
Maintenance Environment (AME) as discussed in 
the BLUF. Our maintainer’s capability must be the 
focus to meet the goals of future combat readiness, 
the SSF and the FLoF. The Air Force needs to invest 
in our maintainers, by getting them the right tools 
to get the job done quickly and keep our Airmen 
laser-focused on mission-ready tasks. All aircraft 
maintenance tasks are inefficient by design due 
to our current duplicate MDD processes, which 
is further exacerbated by antiquated tools and 
technology. In turn, investing in our Airmen will lead 
to improved aircraft availability (AA), and significant 
return on investment (ROI). Specifically, we need a 
software-solution which creates an AME that vastly 
improves efficiency, connectivity, compatibility, and 
interoperability.

AME Requirements

The focus of this research is to illustrate the need 
of senior Air Force materiel and logistics leaders to 
provide our maintainers with tools and technology 
that improve efficiency, compatibility, connectivity, 
and interoperability. An AME is precisely what is 
needed to improve efficiency of all maintenance and 
supply actions across the Air Force, and to realize the 
full potential of the SSF, Condition Based Maintenance 
Plus (CBM+), and FLoF initiatives. The AME must meet 
or exceed these minimal requirements:

1.  Guides technicians through maintenance 
tasks using established TOs.

2.  Concurrently documents virtual AFTO (22, 
781, 244/245, 1800 series) forms, AF Form 
2005 (ordering parts), depot assistance 
request 107s, and reports maintenance 
actions to MIS.

3.  At Full Operational Capability (FOC), 
system automates and optimizes the 
following: 
 a. MDD 
 b. Ordering aircraft parts and supplies 
 c.  Aircraft status reporting 
 d. Submitting engineering assistance  
   requests 
 e. Correcting/updating TOs 
 f.  Point of Maintenance data capture  
   for CBM+ 
 g. Maintainer task proficiency tracking 
 h. Tool control

4.  Real-time connectivity and synchronization 
with MDD and data capture, supply chain 
management, engineering activities, TO 
management, and global Command and 
Control (C2) with and without user input

5.  Operates on and off the Air Force Network 
(AFNet)

6.  Authority to Operate (ATO) for interaction 
with required logistics information systems 
and other government data repositories

7.  Government will own all data rights and 
associated programming language

8.  Two-factor authentication for AME users

9.  Operates on all DoD, AF and other 
agencies computers and mobile devices, 
regardless of operating system (e.g., 
Windows, Linux, Android, iOS)

All aircraft maintenance tasks are 
inefficient by design due to our 
current duplicate MDD processes, 
which is further exacerbated by 
antiquated tools and technology. 
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Best Practices 
The USAF has performed aircraft maintenance 
exceptionally well over the years, even with 
inadequate tools and outdated technology. Our 
personnel deal with harsh environments, supply 
chain shortages, multiple changes of leadership 
and direction, and aging aircraft fleets, all while 
providing the operators assets to maintain their 
readiness and perform their assigned combat 
missions in support of the joint warfighter. 
Civilian aviation maintenance organizations 
have been utilizing computer systems that 
provide maintenance leaders and technicians a 
plethora of capability, beyond just maintenance 
documentation like our systems do. These 
businesses have thrived because they identified 
the need to change and implemented those 
changes as quickly as possible.

There are many systems out there which 
outperform the AF MISs, as our systems only 
provide the means to input and retrieve data. 
Systems being used in the civilian aviation 
industry provide a multitude of capability, 
streamlining maintenance and production 
activities. Only one of these is already being 
adapted to USAF maintenance with the limited 
capabilities we have currently purchased, and it is 
already paying dividends:  MDDV from ADS.

Proposed Solution:  MDDV 
MDDV provides the platform and web-based 
infrastructure  the USAF maintenance and logistics 
professionals need. In the MQ-9 community, 
MDDV’s Interactive Electronic Technical Manual 
(IETM) module is being used now for digital TOs. 
Previously, the MQ-9s used the Joint Technical 
Data Integration (JTDI) system. This was also a 
web-based system for digital TOs; however, it was 
rife with issues such as poor reliability, confusing 
navigation, and slow operation. The researcher 
has personally used both JTDI and MDDV, and 
MDDV simply outperforms JTDI in every way. This 
experience was only with the MQ-9 TOs in IETM 
because the MQ-9 System Program Office (SPO) 
has not yet purchased more MDDV functionality.

U.S. Air Force Senior Airman Christopher Pope, Global Hawk 
crew chief assigned to the 380th Expeditionary Aircraft 
Maintenance Squadron, conducts pre-launch procedures in 
preparation for an EQ-4 Global Hawk to take off from Al Dhafra 
Air Base, United Arab Emirates, July 20, 2021. The EQ-4 Global 
Hawk is a high-altitude, long-endurance, unmanned aircraft 
system with premier surveillance and reconnaissance capability. 
(U.S. Air Force photo by Tech. Sgt. Michelle Y. Alvarez)
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What do we get for the $$?

Realization of the Sustainment Strategy 
Framework (SSF)

“The Secretary and Chief of Staff of the Air 
Force directed AF/A4 to develop a SSF, aimed at 
transforming the sustainment enterprise into a total 
force, operational readiness-focused network,” 
(Berry, 2020). This is a high-level, strategic approach 
to overhaul our entire maintenance and logistics 
enterprise by focusing on operational readiness to 
identify capability gaps that prevent us from getting 
there faster and cheaper, proposing solutions then 
collaborating with appropriate agencies and partners 
to close the gaps as quickly as possible.

MDDV will contribute to realizing the full potential of 
the SSF, quicker and cheaper than the Battle Record 
Information Core Environment (BRICE) app and G081. 
The SSF currently focuses on the C-5, C-17, F-16, F-22 
and KC-135 platforms, but is not limited to these for 
future readiness enhancements.  

The SSF is broken down into four Lines of Effort 
(LOE), and MDDV will assist with all of them:

LOE 1:  Enhance Mission Generation

LOE 2:  Improve Enterprise Materiel Support

LOE 3:  Expand Enterprise Repair Networks

LOE 4:  Capitalize on New Data Analytics 
 and Methods

LOE 1: Enhance Mission Generation

The primary objectives here are to align the 
entire sustainment enterprise toward operational 
requirements, implement Enterprise Fleet 
Management (EFM), improve scheduled and 
unscheduled maintenance effectiveness, and 
optimize scheduled maintenance to improve 
readiness and fleet health. MDDV’s 6th generation 
MIS will give command staff and leaders at all 
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levels more accurate and timelier EFM information, 
to better inform key decision makers and support 
the joint warfighter. The point-of-maintenance 
data capture capability will improve maintenance 
effectiveness, both scheduled and unscheduled, 
by capturing accurate maintenance action data 
at the time maintenance  was completed, further 
improving our CBM+ efforts. Moreover, the artificial 
intelligence (AI) and machine learning (ML) resident 
to MDDV software and Bindows coding will provide 
the capability to optimize and maximize maintenance 
events while improving each maintainer’s efficiency 
on the flightline. Lastly, the virtual forms and auto-
forms documentation features in MDDV will be a 
game-changer for aircraft and backshop maintainers 
alike. These features would eliminate the need 
to keep paper based AFTO 781 aircraft forms, 
support equipment AFTO 244s, vehicle form 1800s, 
AFTO 350s, 2005s to order parts, AFTO 22s TO 
improvements, AFTO 107s for engineering requests, 
and more. Eliminating the redundancy of MDD is 
estimated to save maintainers around 50% of their 
time. Paper based forms would then only be used as 
a backup.

LOE 2: Improve Enterprise Materiel Support

MDDV may provide direct materiel support, but it 
will certainly provide indirect benefits and support 
to achieve this LOE. Once an Authority to Operate 
(ATO) is obtained, one of the many connections 
MDDV will have is the backend of the Integrated 
Logistics System-Supply (ILS-S). This connection, 
coupled with the capability to automatically fill out 
repair cycle forms (AFTO 350) and order parts (2005), 
provides maintainers the ability to automatically order 
parts while simultaneously preparing DIFM assets 
to enter the repair cycle. Additionally, the MDDV 
digital threading with OEMs will ensure precise 
part information instantly and automatically. Thus, 
these capabilities will improve SCM through more 
accurate demand data and will have a positive impact 
on warehouse stock and spare levels, as well as 
Readiness Spares Packages (RSPs)/Mobility Readiness 
Spares Packages (MRSPs). In turn, enhanced SCM, 

through direct and indirect connection to MDDV, will 
improve our sustainment readiness through materiel 
support, supply chain and repair cycle management 
by reducing repair cycle flow time 5-10%.

LOE 3: Expand Enterprise Repair Networks

MDDV will enhance repair networks by ensuring 
repair cycle documentation is filled out quickly 
and accurately through automatic virtual forms 
documentation, ensuring data integrity throughout 
the repair cycle, identifying appropriate repair 
cycle information quicker [e.g., Source Maintenance 
and Recoverability (SMR)] and instantly notifying 
appropriate repair centers and supply personnel. If 
this system is leveraged across the entire Air Force 
sustainment enterprise, including the National Guard 
Bureau (NGB) and Air Force Reserve Command 
(AFRC), we could then further enhance and expand 
repair network capabilities through Log C2, combined 
with CBM+ capabilities resident within the MDDV 
MIS architecture. MDDV will provide the Enterprise 
Repair Manager (ERM) the ultimate tool to lead repair 
network enterprise planning and rapid response.

LOE 4: Capitalize on New Data Analytics and 
Methods

MDDV will complement the expansion of CBM+ and 
enhanced Reliability Centered Maintenance (eRCM) 
efforts through automated point-of-maintenance 
data collection, MIS reporting, virtual aircraft forms 
and automatic forms documentation. MDDV is highly 
customizable and scalable. The desired creation of 
new metrics to better capture and report combat 
readiness can be reflected through the MDDV MIS. 
Additionally, ADS management dashboards, powered 
by iSEETM, collect, curate, and present actual user 
data to illustrate focus areas and high drivers while 
forecasting potential issues based on scheduled 
mission and maintenance requirements, and logistics 
posture. We can provide ADS the new parameters we 
want to monitor and report in a clean and graphical 
manner for easy interpretation and rapid decision 
making.
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Flightline of the Future (FLoF)

The BRICE app is a step in the right direction; 
however, it falls woefully short of our actual 
requirements. The BRICE app only functions on Apple 
devices using the iOS operating system. It provides 
a quick, meaningful way for maintainers to document 
maintenance on the spot with a mobile device, which 
is good, but it still uses our old MISs. The FLoF Final 
Report Execution Plan acknowledges we do not 
have an all-inclusive solution for the 5 FLoF core 
capabilities, including the use of BRICE and G081 as 
the single MIS. MDDV is the only system currently on 
the market and in limited AF use with the capability to 
meet the FLoF priorities:

Priority 1: Accomplish & Document Mx 

Priority 2: Optimize Flightline Resources 

Priority 3: Manage Maintenance Requirements

Priority 4: Linked Flightline Log Information Systems

Priority 5: Enhanced Mx Decision Support

Conditions-Based Maintenance Plus (CBM+)

The architecture of MDDV’s 6th generation MIS will 
automatically contribute to CBM+ efforts. MDDV 
will automatically capture critical data at the point of 
maintenance, improving data accuracy and integrity. 
MDDV also has support for serially controlled items, 
making support for those type of items limitless. 
Furthermore, combining point of maintenance data 
collection, reporting and entry, with serial number-
controlled item support, with a digital thread to 
CATIA (3D engineering software), OEM engineering 
changes such as wiring diagram updates, part 
numbers, illustrations and usable part applicability will 
be provided to the field, instantly and automatically. 
This will be a force multiplier in terms of our CBM+ 
capabilities. Once engineering changes are made to 
an engine or LRU, that new life cycle data will flow 
automatically and instantly, and the software inherent 
to MDDV will automatically populate new predictive 
maintenance forecasting based on the latest 
information.

Maintainer Proficiency Tracking

During my fellowship, I witnessed a Maintenance, 
Repair and Overhaul (MRO) organization’s 
maintenance software first-hand. The system used 
was built completely in-house, with inputs from 
technicians and maintenance leaders being designed 
by the company’s IT department. In addition to the 
types of capability MDDV can provide, the company 
designed task qualification and proficiency tracking 
into the software. As a technician logs into the system, 
they have already been assigned a job by Production 
Control on a specific aircraft. Then they go to support 
to get their tools and parts required for the job, go 
to the aircraft, and perform the maintenance. Once 
the tasks on each workcard are signed off, the data is 
tracked and logged automatically through coding to 
update that maintainer’s training records. The system 
shows what tasks they are qualified on, when they got 
qualified, how many times they have done the task 
and when they did each task. Imagine the possibility 
of deploying maintainers who are all qualified and 
proficient on tasks they should be!

Automated Tool Control

In addition to proficiency tracking, this MRO also 
built automated tool control into their system. As 
an employee checked out tools from the support 
section, the support technician scans the employees 
ID card barcode first, to let the computer know who is 
checking out items. Next, each tool, tool kit, or part, 
which also has a bar code, is scanned, automatically 
checking the tool out to that person. This system 
allows technicians and maintenance leaders to 
quickly identify who the tools, parts, consumables, 
HAZMAT, or any other items requiring control, have 
been checked out to, when they checked it out, what 
aircraft these items were used on, and the specific 
work card and step performed with these items. 
This system used by the MRO is also web-based, so 
it can be accessed anywhere. Lost tool searches for 
24+ hours with numerous personnel would become 
a thing of the past (in most cases), and maintainers 
could keep working value-added tasks.
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Cost Benefit Analysis 
The cost of acquiring the entire MDDV 6th 
Gen MIS and LogC2 suite for all our weapons 
systems totals ~$200M over a five-year period, 
with a $15-16M per year charge to maintain 
data and licenses. In April 2018, the Air Force 
Life Cycle Management Center/Product 
Support Engineering Division (AFLCMC/
EZP) commissioned a preliminary Cost Benefit 
Analysis (CBA) under Task Order# TO-13, titled 
Maintenance Digital Data Viewer Implementation. 
The University of Dayton Research Institute 
(UDRI) performed this analysis in conjunction 
with PavCon, LLC. The methodology used to 
conduct this study was developed in accordance 
with published standards from the Department 
of Defense (DoD) 7041.03, Economic Analysis for 
Decision-Making, and Air Force Instruction (AFI) 
65-506, Economic Analysis. This methodology 
was also approved by the AFLCMC/EZP 
office. UDRI and PavCon studied the effects 
of implementing MDDV versus the current 
Integrated Electronic Technical Manual (IETM) 
for the C-5M Home Station Check (HSC) and 
Isochronal (ISO) inspection TOs only. The study 
resulted in the reduction of the C-5M total life 
cycle cost to maintain the current IETM by

Full Intellectual Data Ownership

Unlike other programs of record, the USAF would 
own all data collected with MDDV, and the rights to 
that data. Not only would we get a full-fledged 6th 
generation MIS with LogC2 logistics hub that actually 
works (unlike ALIS, IMIS, G081, IMDS, etc.), but we 
would also own and be able to use all data with our 
own sustaining engineering and IPTs, leading to 
quicker analysis of information and implementation 
of required engineering changes to meet operational 
readiness objectives.

Ownership and access enable product support 
managers to engage vendors with real data regarding 
performance and future requirements ahead of need. 
Backorders, specifically MICAPs, and Cannibalization 
actions, represent failure of the logistics enterprise 
to posture spares where they are critical to ensuring 
readiness. Access to, and interpretation of, this data in 
real-time, empowers the A4 enterprise to effectively 
balance operations and plan weapon system 
readiness with investments in long-term health.

Imagine the possibility 
of deploying maintainers 
who are all qualified and 
proficient on tasks they 
should be!

UDRI and PavCon studied 
the effects of implementing 
MDDV versus the current 
Integrated Electronic 
Technical Manual (IETM) 
for the C-5M Home Station 
Check (HSC) and Isochronal 
(ISO) inspection TOs only. 
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$85.9M, instantly creating a net present value 
(NPV) of $85.9M (UDRI, 2018). Additionally, 
interviews with numerous C-5M Subject Matter 
Experts (SME) concluded that MDDV would save 
between 20-30% on all maintenance actions 
during HSC and ISO inspections. UDRI’s final 
recommendation was to convert the entire C-5M 
TO library to MDDV based on these manpower 
and life cycle cost savings.

Table 1: C-5 Man-Hour Cost Comparison

(UDRI, 2018) This table from the C-5M UDRI study in 2018 represents 20% savings 
in cost and manpower from implementing MDDV for HSC and Iso TOs only

The data provided in Table 1 is from the UDRI 
CBA study of the C-5M. It shows the direct man-
hour comparisons between the current IETM “As 
is” and the “To be” MDDV tool. The potential 
cost savings presented are through cost 
avoidance of man-hours. UDRI presented these 
savings at the low end of SME estimations, using 
a 20% man-hour reduction (cost avoidance).
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(UDRI, 2018) This sensitivity analysis is provided because MDDV was not 
able to be tested in actual inspections. Time saving estimates were provided 
by C-5M Crew Chiefs up to Section Chiefs. Therefore, deviations from the 
estimated savings are possible, so this table shows deviation ranges in 
percentages and what threshold is required to drive a negative outcome.

Table 2: Percentage of Time Saved

Table 3: Life Cycle Metrics

*The $1.3M funding required only represents conversion of the HSC and Minor ISO Inspections. 
Conversion of the entire C-5 technical library would cost an estimated $20M (UDRI, 2018)
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The Sensitivity Analysis suggests that C-5M 
maintainers, from the flightline Crew Chiefs to the 
Section Chiefs, estimated they would save 22% on all 
maintenance actions during HSC and ISO inspections, 
creating a NPV of $97.7M, and a total life cycle savings 
of over $927M. The NPV is created by comparing the 
total life cycle cost of the current C-5M IETM platform 
“As is” to the MDDV tool “To be” as seen in Table 3.

Using the method of extrapolation, with a 
conservative range of 0.5% up to 30% savings across 
weapons systems, the following cost savings estimates 
could be expected. Since MDDV has not been 
evaluated across these weapon systems, the man-
hour savings should be considered sensitive, meaning 
deviations could occur during actual implementation. 

Table 4: Total Cost and Savings Comparison

MDS cost data provided by SAF/AQD

Additionally, direct comparisons for full TO library 
conversions are not currently available, and the costs 
of conversion will differ between platforms. MDDV 
is fully customizable and scalable, meaning platform 
conversion will not be an issue for any platform, 
simply different for each one. All indications suggest 
manpower and cost savings will occur, but these 
figures are hypothetical at this time, based on FY18 
weapon system cost data received from SAF/AQD. 
FY18 was the most recent FY with complete data 
available and allowed to be released at the time of 
this research. Data represented is only for the MDS’ 
currently focused on in the SSF (C-5, C-17, F-16, F-22 
and KC-135). Deeper analysis from the Air Force Cost 
Analysis Agency (AFCAA) is required for more specific 
costs and savings for each weapon system.

The MDDV 6th generation MIS with IETM and LogC2 
logistics hub represent the type of systems used in 
civilian aviation to provide airlines with innovative 
maintenance and logistics support. 
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Implementation Strategy 
The following represents how MDDV 
could be approved and implemented 
across the United States Air Force. The 
MDDV 6th generation MIS with IETM and 
LogC2 logistics hub represent the type of 
systems used in civilian aviation to provide 
airlines with innovative maintenance and 
logistics support. MDDV represents the 
best practices I have observed during 
my fellowship with Amazon Air through 
interaction with the cargo airlines who 
operate and provide line maintenance 
for Amazon Air aircraft, as well as the 
MROs who perform heavy scheduled 
maintenance and modifications.

Approving the acquisition and implementation 
of the full scale MDDV software suite can be 
achieved as follows:

1. AF/A4 and SAF/AQ jointly authorize 
reallocation of funding from the G081 MIS 
realignment and other maintenance initiatives, 
POM money over the next 5 years, and 
lobby for funding from additional sources 
such as AFWERX, RSO, MAJCOM and PEO 
innovation funds through programs like the 
SSF, FLoF and CBM+

2. Appoint Pentagon-based integrators in A4L, 
A4P, AFWERX, Tesseract and SAF/AQ to work 
with each MAJCOM MDS WST, SPO and ADS

3. Once the acquisition is approved and 
organizational implementation framework 
established, recommend following ADS’ 
Three Phase MDDV implementation plan:

Figure 1: MDDV Plans of Action & Milestones (POA&M)
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Conclusion 
Achieving our operational readiness and 
sustainment enterprise modernization goals 
requires us to put our Airmen first; improve 
their capabilities to make their work lives 
better, smarter, and easier. If we acquire and 
implement the full MDDV system, we will 
enhance the daily work lives of our Airmen 
while simultaneously modernizing the 
sustainment enterprise, achieving the SSF, 
CBM+ and FLoF initiatives, and saving the 
Air Force billions of dollars in enterprise life 
cycle costs...
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Achieving our operational readiness and sustainment 
enterprise modernization goals requires us to put our Airmen 
first; improve their capabilities to make their work lives better, 
smarter, and easier. If we acquire and implement the full MDDV 
system, we will enhance the daily work lives of our Airmen 
while simultaneously modernizing the sustainment enterprise, 
achieving the SSF, CBM+ and FLoF initiatives, and saving the 
Air Force billions of dollars in enterprise life cycle costs...
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