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Abstract

The goal of this research is to explore potential efficiencies and cost savings
implementing fleet maintenance centers and mission generation bases for the KC-46A
enterprise. AMC/A4 is proposing a KC-46A enterprise-level management strategy
focusing on maintenance and sustainment. This management strategy leverages new ideas
and commercial fleet management concepts with the intent of maximizing efficiencies and
aircraft availability while reducing potential redundancies and excess in infrastructure,
maintenance personnel and operations and sustainment costs (HQ/AMC, 2013). The KC-
46 fleet would have primary fleet maintenance centers with other bases serving primarily as
mission generation bases. It is assumed that implementing this type of strategy will create

efficiencies and cost savings for the program.
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KC-46A ENTERPRISE FLEET MANAGEMENT

I. Introduction

Background

The previous AMC Commander (Gen Selva) tasked AMC/A5Q to take a holistic
view at establishing a grey tail fleet management strategy using the KC-46A as the pilot
program. AMC/A5Q developed a KC-46 Maintenance and Sustainment White Paper that
proposes the Air Force adopt a new enterprise management strategy utilizing commercial
fleet management concepts as the backbone for the new Air Force strategy. The White
Paper was briefed at the 2013 Acquisition Sustainment Review and AMC/A4 took the
lead in developing further logistical analysis of the White Paper. “The intent is to
maximize efficiencies and aircraft availability while reducing potential redundancies and
excess in infrastructure, maintenance personnel and operations and sustainment costs”
(HQ/AMC/A4, 2014). This management strategy leverages new ideas and commercial
fleet management concepts with the intent of maximizing efficiencies and aircraft
availability while reducing potential redundancies and excess in infrastructure,
maintenance personnel and operations and sustainment costs. The KC-46 fleet would
have primary fleet maintenance centers or centralized repair facilities with other bases
serving primarily as mission generation/regeneration centers. The primary fleet
maintenance center would serve to consolidate major maintenance functions, wheel and
tire functions, engine changes, and others. Due to current and projected fiscal constraints

the Air Force needs to leverage commercial-like fleet management concepts. “This and



other considerations drive the need to pursue a sustainment approach for the KC-46A
which maximizes internal efficiencies while also leveraging commercial best practices
and reducing sustainment costs where practical. The elimination of potential
redundancies and overhead in areas such as maintenance capacity, infrastructure and
personnel should contribute to overall monetary savings” (HQ/AMC, 2013). This
research paper looks to provide additional information to AMC/A4 while they continue to

conduct their analysis.

Currently Proposed KC-46 Support and Sustainment Strategy

The currently proposed support and sustainment strategy for the KC-46A is much
like the support and sustainment strategies for the rest of the Air Force aircraft. “The
current planned long-term support concept is organic two-level maintenance consisting of
organization level (O-level) and depot level (D-level) using GO81/MAF Log Command
and Control (C2) as the system of record for all maintenance data and Integrated
Logistics Support — Supply/Standard Base Supply System (ILS-S/SBSS) as the system of
record for all supply data” (HQ/AMC, 2013). Within the two level maintenance
construct, repairs will be conducted on-equipment (O-level) if possible or removed and
sent to a depot or regional facility (D-level) for repairs if not possible. “The Air Force
will maintain the KC-46A with organic O-level and D-level maintenance under an FAA-

aligned Maintenance Management Plan” (HQ/AMC, 2013).

Research Problem Statement

Based on current and projected fiscal constraints the USAF and more specifically

AMC, needs to analyze the best way to establish the maintenance construct for the KC-



46A that maximizes efficiencies and aircraft availability while reducing redundancies in

personnel, infrastructure, and operations and sustainment costs.

Research Objectives/Questions

Obijective:

The objective of this research is to gain a consensus from maintenance experts on

the most effective maintenance construct for the KC-46A while minimizing

infrastructure, maintenance personnel and sustainment costs while still meeting the KC-

46A mission. The goal is to determine if AMC/A4 should look at utilizing mission

generation bases and fleet maintenance centers for the KC-46A by identifying

efficiencies, cost savings and roadblocks of consolidation efforts.

Questions:

e Should AMC/A4 utilize mission generation bases and fleet maintenance centers

for KC-46A maintenance?

(0]

Avre there efficiencies that could be realized utilizing mission generation
bases and fleet maintenance centers?

If consolidation should occur, what current maintenance functions should
be consolidated?

Can the overall infrastructure be reduced?

Avre there any personnel cost savings? Will the cost savings be realized or
transferred?

What are some potential roadblocks to consolidation?



Research Focus

This research focused on the KC-46A program and the potential to stand up fleet
maintenance centers and mission generation bases. The research did not focus on
specific bases or locations for the establishment of these constructs. It also did not cover

other AMC aircraft.

Methodology

This research utilized a three round Delphi study to collect and analyze the expert
opinions of Maintenance Officers assigned to AMC, mostly at the squadron, group and
wing levels. The first round of the survey consisted of open-ended questions to gather
expert opinions on utilizing fleet maintenance centers and mission generation bases for
the KC-46A. The researched utilized the panels input to develop the second round of
questions. The second round of questions asked the experts to evaluate a number of
options derived from the first round answers using a Likert Scale. They were also asked
to rank order some of the suggestions from the first round. The final round consisted of
similar questions as the second but also presented the panel with the cumulative results of
round two. This round allowed the respondents to change or modify their answers based

on the overall group responses if applicable.

Assumptions/Limitations

Assumptions:

This paper includes a number of assumptions regarding the maintenance construct
for the KC-46A. First, utilizing fleet maintenance centers and mission generation bases

for KC-46A maintenance is a step to implementing an enterprise fleet management



strategy. Second, the maintenance requirements for the KC-46A will be similar to the
KC-135 under the two-level maintenance concept. Third, the KC-135 and KC-46A
programs are similar for maintenance operations. Fourth, any additional maintenance
requirements for the KC-46A will be offset by a different maintenance function. Fifth,
the Air Force would be able to divest itself of any excess infrastructure realized by
centralizing any KC-46A maintenance functions. Finally, any legal issues will be able to
be overcome to implement fleet maintenance centers and mission generation bases if
required.

Limitations:

One of the major limitations for this research is; maintenance data for the KC-
46A does not currently exist. The program is in its infancy and the projected
maintenance intervals and the overall maintenance requirements are not defined. The
researcher and respondents relied on knowledge from other platforms to inform their
opinions of potential KC-46A maintenance requirements. The KC-46A is a Boeing 767
variant however the Air Force has different maintenance requirement than the
commercial industry and the KC-46A contains parts unique to the Air Force requirement.

Another limitation is the limited response from conducting an online survey. The
researched utilized a panel size large enough to be statistically significant, however the
responses of the panel members were not guaranteed. The panel also did not have to
complete the entire survey once they started it which could change how significant some

answers were compare to others.



Implications

This research provides Senior Leadership with some recommendations for
consolidation as well as potential roadblocks to consolidation for the KC-46A
maintenance enterprise. It has the potential to impact the entire KC-46A program and
how it’s managed as well as impact the maintenance construct for other airframes. It
should also provide Senior Leadership a view of how the field feels about consolidating

maintenance activities for major weapon systems.



Il. Literature Review

Chapter Overview

There are a number of reports, studies and articles written on maintenance
operations for the commercial airline industry and a handful of reports written on Air
Force maintenance operations. This chapter analyzes the reports, studies and articles as
they relate to both the Air Force and the commercial airline industry providing a
background for maintenance operations. This chapter introduces the Delphi
Methodology and Likert Scale as tools for utilizing a panel of experts for research
purposes. Due to the limited amount of KC-46A maintenance data available, the
researcher relied on the Delphi method and Likert Scale to gain new insights into the

research question.

RAND Studies

The proposed KC-46A aircraft future enterprise-level management strategy
focuses on maintenance and sustainment. This management strategy leverages new ideas
and commercial fleet management concepts with the intent of maximizing efficiencies
and aircraft availability while reducing potential redundancies and excess in
infrastructure, maintenance personnel and operations and sustainment costs (HQ/AMC,
2013). The KC-46 fleet would have primary fleet maintenance centers or centralized
repair facilities (CRF) with other bases serving primarily as mission
generation/regeneration centers. The primary fleet maintenance center would serve to
consolidate major maintenance functions, wheel and tire functions, engine changes, and

others. It is assumed that moving to a fleet management strategy creates efficiencies and



cost savings for the program. This maintenance consolidation is a departure from the
current maintenance strategy where every base has a full maintenance group to support
the repair of the aircraft. Maintenance processes will be changed from the local level to
the centralized repair facilities with the hope of generating efficiencies in the
maintenance enterprise and saving on personnel and infrastructure costs.

Numerous reports have been developed dealing with the consolidation of
maintenance functions for a number of different Air Force aircraft. The RAND
Corporation, through Project Air Force, has produced reports in 2009 dealing with
consolidation of the F-16 and KC-135 maintenance enterprise and in 2011 dealing with
the consolidation of C-130 maintenance functions. In one of the RAND studies the
authors claim:

“Our major overarching conclusion is that consolidated wing-level scheduled

inspections and component back-shop maintenance capabilities would be more

effective and efficient than the current system, in which every wing has significant
maintenance capabilities to accomplish these activities. Consolidation yields
efficiencies because it requires fewer people. It is more effective because
consolidation can speed the flow of aircraft through inspections, which means
fewer aircraft are tied up in maintenance processes at any given time and, thus,

more aircraft are available to the operational community.” (Tripp et al., 2010).

The authors recommend a consolidated approach to inspections and back-shop
maintenance activities. Through consolidation the Air Force can take advantage of the
efficiencies and effectiveness that comes with consolidation. According to Van Roo et
al. (2011), “The Air Force can maintain its C-130 fleet using significantly fewer
resources or can increase operational unit maintenance capabilities at a cost comparable

to that of the current system by reallocating maintenance resources from unit back shops

to a centralized network”, furthermore, “In addition to providing enhanced maintenance



capabilities, by implementing the CRF concept, the Air Force would realize gains in
operational effectiveness of the C-130 fleet” (Van Roo, et al., 2011). McGarvey et al,
also discuss the efficiencies and effectiveness of the F-16 fleet and KC-135 fleet:
“For both the F-16 and the KC-135, our analyses suggest that the potential exists
for improvements in operational effectiveness and/or system efficiency, whether
the CRF network supports the TF or only the AD and AFRC forces. If the CRF
network supports only the AD/ AFRC forces, the associated reduction in
backshop manpower is large enough to create a split-operations capability at AD
and AFRC squadrons without increasing the baseline total maintenance
manpower; resources would not be freed to also generate a split-operations
capability at ANG squadrons. While the potential savings associated with the
increased-efficiency alternative would be larger for the TF network, there is still
an economic case for repair network centralization for an AD/AFRC CRF
network.” (McGarvey, et al., 2009).
These RAND studies recommend consolidating the maintenance enterprise, specifically
the back shops and inspection functions to take advantage of the efficiencies and
effectiveness of consolidation. All of these studies utilize actual air force maintenance
data from past years and the Logistics Composite Model (LCOM) for each aircraft. The
LCOM model takes a number of inputs, runs a Monte Carlo simulation and provides a
number of outcomes based on the parameters loaded in the LCOM model. RAND’s
recommendation for consolidation applies to everything from single seat fighters to
tactical airlift aircraft and air refueling aircraft. There is no reason to believe that it will
not hold true to the latest air refueling aircraft as well.
RAND completed another study in 2008, sponsored by Deputy Chief of Staff for
Installations and Logistics with the premise “that well-designed CONUS CIRF
[centralized intermediate repair facilities] networks could provide maintenance support

more efficiently and effectively than can the traditionally used procedures, which

generally rely on decentralized, or local, maintenance facilities” (McGarvey et al., 2008).



The authors examined a number of failed aircraft components and tried to determine if it
was more efficient to repair these components at a centralized location or continue to
repair them at the local installation. They looked at aircraft engines, EW pods, targeting
pods and F-15 avionics LRUs. Through their analysis the authors came to a number of
conclusions. First, “CONUS CIRF is a cost-effective maintenance strategy.” (McGarvey
et al., 2008). They discovered that the centralized repair facilities outperformed
decentralized repair facilities in both weapon system availability and cost. They also
found that the increased transportation costs are offset by the potential manpower savings
gained through centralization. Additionally, the authors found that larger bases are good
candidates for CIRF locations because of the number of assets located there and
reduction of transportation costs for these assets. Once again, RAND recommends a
centralized management strategy because of the cost savings and efficiencies gained by

centralization over a distributed maintenance strategy.

Airline Industry

While RAND has developed a number of reports dealing with the centralization
of different maintenance functions, the Air Force can also look to industry to analyze
emerging trends in maintenance concepts and practices. The airline industry has recently
experienced a number of mergers and consolidations because of increased maintenance
costs and skyrocketing fuel prices. The industry is continuously looking for ways to
reduce its non-fuel costs like maintenance and personnel costs. One of the major ways
the airline industry is reducing its maintenance costs is through centralization and

outsourcing. “Prior to 2012, some 30% of all North American airline heavy maintenance

10



and modification hours were generated internally...for 2013-14, ATS predicts this will
drop to 22%” (Seidenman and Spanovich, 2013).

In the airline industry, much of the backend maintenance is performed by
maintenance, repair and overhaul (MRO) networks. MRO networks can either be
contracted out to a third party or maintained under a parent airline or parent company.
These networks provide airlines a number of repair options including airframe, engine
and component services. Some MRO providers will also perform line maintenance and
modifications as well. “The airframe MRO market-including heavy checks, line
maintenance and modifications will be worth about $17.5 billion in 2014. This includes
$9.1 billion for narrowbody aircraft and $8.4 billion for the widebody fleet (Baldwin,
2013). The MRO network is expected to continue to grow to $90 billion by 2024 at a rate
of 3.8% per year (Kelly, 2015). This network provides direct savings to the airlines
through consolidation and efficiencies driven by economies of scale. Most of the MROs
work on aircraft from many of the different major carriers which allows them to focus on
a particular type or style of airframe and pass this expertise and cost savings back to the
carriers. “The airline industry has seen its unit costs for maintenance, repair and overhaul
services decline by 19% in the last four years even as the MRO industry exhibits healthy
growth rates, particularly in outsourcing” (Mecham, 2006). MROs are also able to lower
costs by using data to identify trends and recommend major overhauls to components
instead of waiting until failure and having to replace the components. One example a
MRO identified was the integrated drive generator which costs $500,000 to replace. The
MRO was able to recommend removal and overhaul before the part failed saving the

airlines the replacement cost (Baldwin, 2013). MROs are also able to keep costs down by

11



paying employees less and utilizing places with lower pay scales than the US.
“Mechanics at maintenance contractors tend to be non-union and earn less than airline
mechanics. Airlines are outsourcing work to firms in the USA as well as Mexico, Central
America, Africa, Asia and other locations with lower pay scales than the USA” (Adams,
2007).

Outsourcing and centralizing maintenance functions can represent a major cost
savings for airlines. From 2001 — 2005, Delta Airlines lost $8.5 billion. As a way to stem
some of those losses Delta outsourced scheduled maintenance on 344 jetliners and cut
2,000 maintenance jobs to try and save $240 million over five years (Adams, 2005).
Delta identified maintenance as a major cost to the company and looked at ways to
minimize those costs. Many of the other major airlines had already used outsourcing as a
way to reduce maintenance costs across their enterprise. “United, for example, closed
two major maintenance centers as part of its bankruptcy restructuring, contracted out the
work and furloughed mechanics. More than half of its maintenance spending now goes to
private contractors, up from 21% in 1990” (Adams, 2005). “When an airline must cut
quickly, "maintenance pops right up,” says Steve Casley of consulting firm Back
Aviation Solutions. He said it's the third-biggest cost after labor and fuel” (Adams, 2005).
Delta identified maintenance outsourcing/consolidation as a major cost saving area. As
Steve Casley pointed out for airlines, maintenance is typically the third biggest cost they
incur. Finding a way to drive this cost down is critical to the airlines to allow them to
continue to operate. All of the major US air carriers’ contract out a portion of their
maintenance activities. By 2011, “American, Continental, Delta and United airlines, and

US Airways combined to spend 40.8% of their maintenance dollars with outside

12



providers. American held firm at 24.4%. At the other end of the spectrum? US Airways,
at 57.8%” (Broderick, 2013).

Foreign carriers utilize consolidation and outsourcing as well. Cathay Pacific
Airlines, Hong Kong’s largest airline, contracts out almost all of its maintenance efforts.
“Cathay Pacific outsources all of its maintenance, with the exception of line maintenance
outside Hong Kong” (Schofield, 2012). The reason for this is to keep operational costs
low and focus on core competencies of operating the airline. Some of the major
advantages and disadvantages of outsourcing almost all of the maintenance activities
include:

“The advantages are that it's quite a flexible arrangement, in a very volatile

business. It's not a fixed cost within the airline. Another major benefit is that the

[providers] like Haeco are experts in MRO. They are specialized, so they optimize

turnaround time, quality and cost. A disadvantage is that the airline needs to be

able to work effectively with another company or companies. Working across a

company boundary takes effort, and we work hard at partnering well with Haeco.

You need to have sufficient oversight and involvement. So you need to work at

[the relationship]; it doesn't come for free.” (Schofield, 2012).

Cathay’s outsourcing arrangement with Haeco provides them with a robust maintenance
network with a lower cost than they can accomplish in house.

The proposed KC-46A fleet management strategy leverages new ideas and
management concepts from the commercial aviation world. This proposed strategy could
fundamentally change the way the Air Force maintains and sustains its future aircraft
fleet. Many of these changes are required to reduce redundancies in the current
maintenance environment and reduce costs in response to the current fiscal environment.

RAND, through numerous studies, recommends the Air Force consolidate major

maintenance functions, wheel and tire functions, and engine changes. Their analysis used

13



actual maintenance data and simulation models to recommend the consolidation of these
functions and realize the potential for manpower and facility savings. Using the
commercial aviation industry as a comparison also makes a strong case for consolidation.
Since the 1990s, many commercial aviation companies have stopped performing many
maintenance functions in-house and have sent most of that work to MROs. These MROs
generate efficiencies and cost savings for the airlines through better facility and personnel
utilization as well as providing detailed trend analysis. The Air Force can leverage both
the RAND studies and the commercial aviation industry to implement the KC-46A fleet

maintenance centers and mission generation bases.

Delphi Method

When making decisions, senior leaders need to be armed with the best
information available to make the most informed decision. Senior leaders can use
quantitative or qualitative data to better inform their decisions. Quantitative data, or data
that can be measured, is usually preferred since the measurements can be duplicated and
analysis is usually easier to perform. Qualitative data, or more descriptive data, is harder
to measure and analyze. One of the ways to capture qualitative or mixed (qualitative and
quantitative) data is utilizing the Delphi Method. The Delphi method is a research
method developed by RAND in the 1950s to assist with policy making, organizational
decision making and to inform organizational practices (Brady, 2015).

The Delphi method utilizes structured anonymous communication between
subject matter experts on a particular topic. The goal of the Delphi method is to reach a

consensus in the areas of policy, practice or organizational decision making. Delphi
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studies typically have three rounds of questionnaires that typically begins with open
ended questions, a second round where participants can provide feedback on based on the
round one responses and a final questionnaire developed from the previous two rounds to
develop a final consensus (Brady, 2015). The data collected from the Delphi method can

be analyzed and used to make better informed decisions.

The Likert Scale

In order to correctly interpret data from a Delphi study the researcher needs a way
to quantify responses to survey questions. The Likert Scale provides researchers a tool to
quantify response results for more in-depth analysis. The Likert Scale was developed in
1932 by Rensis Likert as an effort to quantify attitudinal research (Edmondson, 2004).
Respondents are presented with a number of questions and a scale to rate their level of
agreement with the questions. The scale can range from three to 21 different choices
depending on the survey. Typically researchers use a five point scale. The Likert scale
assigns values from one to five on the scale with one being on the negative end and five
being on the positive (Edmondson, 2004). Researchers can then use this data to conduct

statistical analysis to interpret the results of the survey.

Chapter Summary

This chapter provided information on maintenance consolidation as it applies to
the airline industry and the Air Force. It also covered the Delphi Method as an
instrument of research and the Likert Scale for interpreting survey results. This
information provides a foundation for the methodology used in Chapter 3 and research

analysis conducted in Chapter 4.
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I11. Methodology

Chapter Overview

The KC-46A is still in development and the maintenance schedule intervals are
still being established. Since current maintenance data does not exist, using the LCOM
model and projected maintenance intervals to run simulations to predict required
maintenance manning levels for different candidate locations at is not feasible at this
time. Because limited maintenance data exists, the researcher relied on a panel of experts
and the Delphi Method to establish a consensus of maintenance experts on the best
maintenance construct for the KC-46A enterprise. The maintenance exerts chosen were
seasoned maintenance officers in the Mobility Air Force. They were asked to provide
their opinion on questions in three different rounds of the survey. The questions in each
round built off the previous rounds answers. The surveys were created using the
SurveyMonkey website and accessed via a web browser on the respondents end. The

results were analyzed and the findings are presented in Chapter 4.

Delphi Method

The researcher utilized the Delphi Method to conduct the survey and conducted
three rounds of questioning. Round one consisted of asking the panel open ended
questions about how they felt about establishing mission generation bases and fleet
maintenance centers for the KC-46A enterprise. They were also asked questions on
consolidating maintenance activities overall as well as advantages/disadvantages and
roadblocks to consolidation. In round two the panel was asked to rank questions based

on their responses to the round one questionnaire from strongly agree to strongly disagree

16



(1 to 5scale). They were also asked to rank order responses for two questions. In round
three the panel was presented with the average panel and demographic scores from round
two and asked to once aging chose their level of agreement with questions based on

round two results.

Round One Questionnaire

The questions for round one were based on the AMC KC-46A Enterprise Fleet
Management whitepaper as well as the researcher’s experience in maintenance. The
panel was asked for their feelings on establishing mission generation bases and fleet
maintenance centers for the KC-46A enterprise. They were asked to provide a little
demographic information and then presented with eight questions regarding the
establishment of these constructs as well as questions regarding overall maintenance
consolidation. The questionnaire was sent to about 60 potential panel members. The
entire round one questionnaire is in Appendix A. Round One Questionnaire.

Round One Survey Questions

e How do you feel about standing up fleet maintenance facilities and mission
generation bases for the KC- 46A maintenance construct?

e How do you feel about consolidating maintenance activities for the KC-46A to
save on facility and manpower costs and reduce redundancy?

e If consolidation of maintenance functions would occur, what activities do you feel
we should consolidate?

e What do you feel are some roadblocks to consolidation?

e Do you have experience with centralized repair facilities?
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e What are some disadvantages of centralized repair facilities?

e What are some advantages of centralized repair facilities?

e Do you think centralized repair facilities create effectiveness and efficiency for
the maintenance enterprise? Please cite specific reasons for your opinion

The panel was given two weeks to respond to the questionnaire and 33 of the 60
potential panel members responded. The panel provided a number of opinions that were

analyzed and used to develop the questions for round two.

Round Two Questionnaire

The questions for round two were developed using panel responses from the
questions in round one. The responses were analyzed for key themes in each response
and these themes were used to develop the questions for round two. The SurveyMonkey
text analysis tool was utilized to assist with identifying key themes and ideas and

provided a starting point for generating questions for round two.
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Expori =

If consolidation of maintenance functions
would ocecur, what activities do you feel we
should consolidate?
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Figure 1. SurveyMonkey Text Analysis

The panel was asked to use a Likert Scale ratings providing their level of
agreement from strongly agree to strongly disagree for seven questions and was also
asked to rank order their responses for two additional questions. The survey was sent to
the same 60 panel members, but only those that participated in round one were asked to
continue in round two. The entire round two questionnaire is in Appendix B. Round Two
Questionnaire.

Round Two Survey Questions

e Please rate how much you agree with standing up the following maintenance
constructs for the KC-46A.

o Fleet Maintenance Center
o Mission Generation Bases

e Please rate the following statements regarding consolidating maintenance
activities.
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o Consolidating maintenance activities for the KC-46A will drive substantial
facility savings

o Consolidating maintenance activities for the KC-46A will drive substantial
manpower savings

o Consolidating maintenance activities for the KC-46A will substantially
reduce redundancy

Please rate how much you agree with consolidating the following maintenance
functions.

Please rank order each of the 15 maintenance functions based on how you feel
their consolidation will help the KC-46A maintenance enterprise. (1 being help
the most and 15 being help the least)

Please rate how much you agree the following are roadblocks to consolidation
Please rank the 12 roadblocks from 1 most inhibiting to 12 least inhibiting

Please rate your level of agreement with the following DISADVANTAGES of
centralized repair facilities

Please rate your level of agreement with the following ADVANTAGES of a
centralized repair facility

Please rate your level of agreement for the following.

o0 Centralized Repair facilities create effectiveness for the maintenance
enterprise

o0 Centralized repair facilities create efficiency for the maintenance
enterprise

The panel was given a two week timeline to complete round two of the survey and 21

of the 33 panel members that completed round one completed round two in that time.

The panel’s responses from round two were used to develop questions for round three.

Round Three Questionnaire

The questions for round three were developed using analysis of the responses to

the questions from round two. The Likert Scale responses were analyzed for the entire

20



panel population and a number of different subgroups based on rank, major weapon
system and level of current assignment. The mean scores were presented back to the
panel and they were asked their level of agreement on questions derived from the round

two questions.

|Pane| Msan| \Sguadron Group  |Wing. HQ. School \04 \0—5 \Oﬁ \Tankers Airlift

Please rate how much you agree with consolidating the following maintenance functions.

ISO/HSC 41 4.83 322 5.00 483 4.30 200 383 423
A-Checks 332 417 322 225 383 340 200 383 3.08
B-Checks 347 417 356 225 383 340 3.00 383 331
C-Checks 4.00 383 378 475 4.00 410 367 333 431
Wash 305 400 244 300 283 3700 133 367 277
Compasites/P 394 433 338 450 420 430 233 317 433
Wheel and Tire 332 367 289 375 367 340 233 350 323
Sheet Metal 189 200 178 200 183 210 200 185
Fuel Cell 258 3.00 244 225 283 280 3.00 238
Age 217 144 175 183 1.80 233 146
E/E 189 200 200 150 183 178 233 183 1.92
TCTO 333 4.00 3.00 325 420 330 200 320 3.38
Hydraulics 258 3.00 244 225 267 260 233 200 285
Avionics al 183 267 175 150 260 233 150 254
All scheduled maintenance thatwill require more that 48 hrs to complete 326 333 300 37 267 400 200 267 354

Figure 2. Questionnaire Two Mean Scores

The panel was asked once again to use the Likert Scale to provide their level of
agreement with five final questions. If they did not agree with the recommendation of the
panel to that point they were asked to provide input as to why they disagreed. The survey
was sent to the same 60 panel members, but only those that participated in round one and
two were asked to continue in round three. The entire round three questionnaire is in
Appendix C. Round Three Questionnaire.

Round Three Survey Questions

e Please rate how much you agree with the following:
0 AMC should implement Fleet Maintenance Centers for the KC-46A
0 AMC should implement Mission Generation Bases for the KC-46A

e Please rate how much you agree with the following, If AMC were to consolidate
maintenance activities they should consolidate:

o ISO/HSC
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0 C-Checks
o Composite/Paint

e Please rate your level of agreement with the following, The largest barrier to
maintenance consolidation is:

o Congress
o States Interests
o Air National Guard

e Please rate your level of agreement with the following: "Prioritization conflicts
are the greatest DISADVANTAGE of consolidating maintenance activities.”

e Please rate your level of agreement with the following, "The largest

ADVANTAGE of consolidating maintenance functions is taking advantage of
economies of scale.”

The panel was given a two week timeline to complete round two of the survey and 20
of the 21 panel members that completed round one and two completed round three in that
time. The panel’s responses from all three rounds were used to conduct the final analysis

and provide recommendations.

Summary

This chapter provided the research method used for this study as well as an in-
depth analysis of how each round of the survey was created. Panel members were
selected based on their expertise. They were asked a number of open ended questions
regarding fleet maintenance centers, mission generation bases and maintenance
consolidation in round one. These questions were used to develop the questions in round
two where the panel members were asked to utilize the Likert Scale to rank their level of
agreement with the questions. These responses became the basis for round three where

the panel members were asked their level of agreement on final questions.
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IV. Analysis and Results

Chapter Overview

This chapter covers the analysis used to conduct this research. It covers Likert
Analysis as well as analysis of each of the three survey rounds. A number of statistical
tools are used to analyze the panel results and the results are shown using the mean,

standard deviation, median and mode.

Likert Analysis

There are numerous debates about the best way to analyze Likert data. Some
researchers argue that because Likert data is ordinal, categorized in ordered groups, the
best way to analyze the data is using median and mode. The best way to describe the
data is by using ranges and percentages (Edmondson, 2004). Their argument is that “It is
impossible to state that the difference between strongly agree and agree is the same as the
difference between agree and undecided” (Edmondson 2004). Others claim that Likert
data is interval, or continuous and evenly spaced, where using the mean and standard
deviation is more appropriate. Data presented in this section is displayed using the mean

and standard deviation as well as the median and mode.

Round One

Round one of the survey began with four demographic questions and eight open
ended questions. The questions related to standing up fleet maintenance centers and
mission generation bases as well as general questions on maintenance consolidation. The

goal was to identify the feeling of the field relating to maintenance consolidation and

23



capture reoccurring themes that could be used to generate questions for round two of the
survey. Thirty-Three Active Duty respondents completed the survey. The responses were
all text based so the researcher read each response pulling out the common themes and
overall feelings from each question.

Overall the majority of the respondents (69%) felt positively about standing up
fleet maintenance facilities and mission generation bases for the KC-46A enterprise. A
majority (59%) also felt that consolidating maintenance activities for the KC-46A would
save on facility and manpower costs while reducing redundancy. The main argument
against consolidation was respondents felt that maintenance consolidation would not save
on manpower costs as the manpower would be transferred elsewhere. They also felt that
the Air Force would not realize infrastructure savings without authorization to conduct
another round of Base Realignment and Closure (BRAC). The respondents also provided
a number of potential areas for consolidation, roadblocks to consolidation and advantages
and disadvantages to consolidation. The responses to the round one questionnaire were

used to create the questions presented back to the panel in round two.

Round Two

Round two of the survey began with three demographic questions; seven
questions where the panel was asked to rank their level of agreement and two where the
panel was asked to rank order a number of options. The questions were derived from the
answers from round one of the survey and the overall goal was to gather panel agreement

with the questions presented.
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Question five asked the panel to rank their level of agreement on how much they
agree with standing up fleet maintenance facilities and mission generation constructs for

the KC-46A.

Q5 The majority of respondents from Round
1 (69%) felt positively about standing up
fleet maintenance facilities and mission

generation bases for the KC-46A
maintenance construct.Please rate how
much you agree with standing up
the following maintenance constructs for
the KC-46A.

Answered: 18  Skipped: 6

Fleet
Maintenanca...

Mission
Generation...

Strongly Disagree Disagree Neutral Agree Strongly Agree Total Weighted Average

Fleet Maintenance Centers 5.56% 5.56% 11.11% 50.00% 27.78%
1 1 2 9 ] 18 3.89

Mission Generation Bases 5.56% 5.56% 11.11% 38.89% 38.89%
1 1 2 7 7 18 4.00

Figure 3. Round 2 Q5

As you can see from Figure 3, the majority of the panel (77.78%) either agrees or
strongly agrees with standing up fleet maintenance centers and mission generation bases.
The median, or number where 50% of the results fall above and 50% of the results fall
below, was four for establishing fleet maintenance centers and mission generation bases.
The mode, or most common result, is four for establishing fleet maintenance centers and
mission generation bases as well. The mean, or average, for establishing fleet

maintenance centers is 3.89 with a standard deviation of 1.08 and the mean for
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establishing mission generation bases is 4.0 with a standard deviation of 1.14. Figure 4

shows how the panel responded to establishing these maintenance constructs.

10
9
8
7
6
5 Fleet MX Center
4 = Mission Generation
3
2
1
SN B I |
Strongly Disagree Neutral ~ Agree  Strongly
Disageee Agree

Figure 4. Round 2 Q5 Bar Chart

Question six asked the panel their level of agreement on consolidation of
maintenance activities providing cost savings and reducing redundancy in the
maintenance enterprise. Figure 5 shows that 73.69% of the panel agree or strongly agree
that consolidating maintenance activities for the KC-46A will drive substantial facility
savings. It also shows that 78.95% agree or strongly agree that consolidation will
substantially reduce redundancy, while 52.63% agree or strongly agree that consolidation
will drive substantial manpower savings. The mean for facility savings is 4.0 with a
standard deviation of 1.15. For manpower savings the mean is 3.53 with a standard
deviation of 1.12 and for reducing redundancy the mean is 3.89 with a standard deviation

of 1.15. Overall the panel feels that consolidating maintenance activities for the KC-46A
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is more likely to drive facility savings and reduce redundancy than to provide manpower

savings.
Q6 In Round 1, 59% of respondents felt that
consolidating maintenance activities for the
KC-46A would save on facility and
manpower costs while reducing
redundancy. Please rate the following
statements regarding consolidating
maintenance activities.
Answerad: 139 Skipped: 5
Consolidating
maintenance...
Consolidating
maintenance._ .
Consolidating
i e nance. ..
] 1 Z 3 4 5 -] 7 a8 9 10
Strangly Disagres  Meutral  Agree Strongly  Total  Weighted
Disagres Agres Average
Consolidaling mainienance acliviies for the KC-464 will drive 5.26% 5.26% 15.79% I.58% 4Z2.11%
substantial tacility sawings 1 1 3 & a 19 4.00
Consolidating mainlenance aclivitlas for the KC-46A will drive 5.26% 10.53% 31.58% 31.58% 21.05%
subelantial manpowear savings 1 2 -] B 4 19 3.53
Consolidating mainienance aclivitias for the KC-46A will substanially 5.26% 10.53% 5.26% ATIT% 31.58%
reduce redundancy 1 2 1 g 6 19 3.88

Figure 5. Round 2 Q6

Questions seven asked the panel to rate their level of agreement with
consolidating specific maintenance activities. Question eight asked the panel to rank
order the activities where they felt consolidating would benefit the maintenance

enterprise the most. For question eight the panel was asked to rank the items 1-15 with
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one being the most helpful and fifteen being the least helpful. Figure 6 shows the panel

mean, standard deviation, median and mode for each of the specific maintenance

activities.
|Pane| Mean |SD |Median |M0de |
Please rate how much you agree with consolidating the following maintenance functions.
ISO/HSC 411 1370107 5 5
A-Checks 332 1565341 4 5
B-Checks 347 1576509 4 5
C-Checks 400 1452966 5 5
Wash 3.05 1580214 3 1
Composites/Paint 2594 1.392083 45 5
Wheel and Tire 332 1565341 4 4
Sheet Metal 189 1.04853 2 1
Fuel Cell 258 1426565 2 2
Age 1.74| 0.933459 1 1
EJE 189 1.07861 2 1
TCTO 333 1414214 3 3
Hydraulics 258 1387075 2 2
Avionics 221 1474937 2 1
All scheduled maintenance that will require more that 48 hrs to complete 326 1521772 4 4
Panel Mean [SD [Median  [Mode |
Please rank order each ofthe 15 maintenance functions based on how you feel their consolidation will help the KC-48A maintenance enterprise
ISQ/HSC 406 4380601 2 1
A-Checks 6.94 5754509 4 3
B-Checks 567 4537426 35 2
C-Checks 461 3987316 4 1
Wash 7.33 3.985267 6 6
Composites/Paint 661 3238353 6.5 3
Wheel and Tire 8.06 3455128 85 9
Sheet Metal 1078 2533437 11 11
Fuel Cell 972 2718251 95 9
Age 10.06 3.505831 105 11
EJE 1044 3.091206 115 13
TCTO 7.61 2659918 8 8
Hydraulics 1000 306786 115 13
Avionics 10894 3.857342 12 15
All scheduled maintenance that will require more that 48 hrs to complete 6.17 3.884353 5 5

Figure 6. Round 2 Q7-8

Question nine asked the panel their level of agreement on roadblocks to

consolidation identified in round one. Question 10 asked the panel to rank order the

roadblocks 1-12 with one being the most inhibiting and 10 being the least inhibiting.

Figure 7 shows the panel mean, standard deviation, median and mode for each of the

roadblocks.
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|Pane| Mean |SD |Median |Mode |
Please rate how much you agree the following are roadblocks to consolidation.
Congress 426 0933459 5 5
State Interests 442 0768533 5 5
Air National Guard 416 0.898342 4 5
Air Force Reserve 342 1.017393 3 3
Mission Priority 268 1.056863 3 3
Communication 284 1.213954 3 4
Leadership 368 0945305 4 4
Organizational Resistance 400 1247219 4 5
Priority Management 284 1258887 3 3
Lack of Manning 279 1397575 3 2
Lack of Funding 289 1.286457 3 2
Training 204 1.043185 2 1

Panel Mean |SD |Median |Mode
Please rank the 12 roadblocks from 1 mostinhibiting to 12 leastinhibiting.
Congress 268 3.000975 1 1
State Interests 268 2604539 2 2
Air National Guard 458 2933098 3 3
Air Force Reserve 595 2504966 5 4
Mission Priority 6.79 265738 7 8
Communication 6.84 2692854 7 6
Leadership 6.06 1.954549 6 7
Organizational Resistance 611 2326115 6 10
Priority Management 167 2543735 8 9
Lack of Manning 928 2696524 10 12
Lack of Funding 8.83 2749331 10 1
Training 1006 2.919956 11 12

Figure 7. Round 2 Q9-10

Questions 11 and 12 ask the panel to rate their level of agreement with advantages

and disadvantages of consolidation identified in round one. Figure 8 shows the panel

mean, standard deviation, median and mode for each of the advantages and

disadvantages.

[Panel Mean [SD [Median [Mode
Please rate your level of agreement with the following DISADVANTAGES of centralized repair facilities.
Aircraft availability during wartime and natural disasters 253 1428613 2 1
Prioritization conflicts S4F 0964274 4 4
Increased shipping costs 332 1335525 3 2
Increased time for repairs 321 1357242 3 4
Complicated organizational structure 2& 095319 2 3
Reduced enterprise manning 232 0945905 2 2
Lack offunding 253 1218762 3 3
Logistics Challenges 237 106513 4 4
Loss of expertise 326 1446916 3 5

Panel Mean [SD [Median  [Mode
Please rate your level of agreement with the following ADVANTAGES of a centralized repair facility
Efficient 395 0.779864 4 4
Reduces enterprise costs 363 1211543 4 4
Create expertise 316/ 095819 3 3
Take advantage of economies of Scale 405 0524265 4 4
Reduced infrastructure 3.84 1118688 4 4
Repair process improvements 363 1.011628 4 4
Reduced enterprise manning 295 1.129094 3 3
Simplified Supply Chain 310 1.04853 3 4

Figure 8. Round 2 Q11-12
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Questions 13 asked the panel to rate their level of agreement with centralized
repair facilities creating effectiveness and efficiency for the maintenance enterprise.
Figure 9 shows the panel mean, standard deviation, median and mode for each of the

advantages and disadvantages.

|Pane| Mean |SD |Median |M0de
Please rate your level of agreement for the following.
Centralized repair facilities create effectiveness for the maintenance enterprise 368 1.06 4.00 4.00
Centralized repair faciliies create efficiency for the maintenance enterprise 4.37- 4.00 5.00

Figure 9. Round 2 Q13
Round Three
Round three of the survey began with three demographic questions and five
questions where the respondents were asked to rank their level of agreement with
questions derived from the answers in round two. The panel was presented with a heat
chart showing their answers from round two that showed the panel mean and specific
demographic means. They were then asked a similar question to the one presented in

round two.

Question five asked the panel to rank their level of agreement with AMC standing
up fleet maintenance centers and mission generation bases for the KC-46A. Figure 10

shows the question responses.
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Q5 Please rate how much you agree with

the following:

Answered: 19 Skipped: 3

AMC should
implement Fl...
AMC should
implemeant...
0 1 2 3 4 5 6
Strongly Disagree Neutral
Disagree
AMC should implement Fleet Maintenance Centers for the 5.26% 15.79% 10.53%
KC-46A 1 3 2
AMC should implement Mission Generation Bases for the 5.26% 10.53% 10.53%
KC-46A 1 2 2

Figure 10. Round 3 Q5

42.11%

52.63%
10

Strongly
Agree

26.32%

21.05%

10

Total

As Figure 10 shows, the overall number of respondents that agree or strongly

agree with AMC implementing fleet maintenance centers and mission generation bases

Weighted
Average

has gone down. After round 3, 68.43% (-9.43%) of respondents responded as agree with

standing up fleet maintenance center and 73.68% (-4.1%) agree with standing up mission

generation bases. The mean for establishing fleet maintenance centers is 3.68 with a

standard deviation of 1.20 and the mean for establishing mission generation bases is 3.74

with a standard deviation of 1.10. Figure 11 shows the new responses.
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Figure 11. Round 3 Q5 Bar Chart

The respondents were asked if they did not agree with the panel rankings to
identify why they disagreed. Six respondents provided an explanation as to why they
disagree with the panel recommendation. Some of the respondents feel that consolidation
will hurt readiness where others are concerned with the overall cost of transportation of
parts and the aircraft to consolidated locations. Other respondents feel that it will hurt
readiness and that maintenance skills will atrophy.

Question six showed the panel the top three maintenance areas recommended for
consolidation based on the round two results and asked the panel to rate their level of
agreement with consolidating these functions. Figure 12 shows the panel mean, standard

deviation, median and mode for each of the areas recommended for consolidation.

32



Please rate how much you agree with the following, If AMC were to consolidate maintenance activities they should co:

Mean s5D Median Mode
ISO/HSC 30473684 1.3933845 3 3
C-Checks 41578947 09381903 4 3
Compuosite/Paint 41578047 10678721 4 3

Figure 12. Round 3 Q6

Question seven showed the panel the top three roadblocks to consolidation
identified in round two and asked them to rate their level of agreement with the
roadblocks identified. Figure 13 shows the panel mean, standard deviation, median and

mode for each of the identified roadblocks.

Please rate your level of agreement with the following, The largest barmer to maintenance consolidation is:

Mean sD Median Mode
Congress 43157805 (0.8852264 3 3
States Interests 41052632 1.1002392 4 3
Air National Guard 3.8047368  1.1496249 4 3

Figure 13. Round 3 Q7

Question eight asked the panel to rank their level of agreement with “the biggest
disadvantage of consolidation is prioritization conflicts.” Overall 52.64% of the panel
agree or strongly agree with prioritization conflicts being the biggest disadvantage. The
mean is 3.32 and standard deviation is 1.06. The panel members that disagree with the
panel rankings identified some additional disadvantages such as aircraft availability,
possession of aircraft and maintenance skills atrophy.

Question nine asked the panel to rank their level of agreement with “the greatest

advantage of maintenance consolidation is economies of scale.” Eighty-nine percent of
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the panel agreed the greatest advantage of maintenance consolidation is economies of

scale. The panel mean is 4.16 with a standard deviation of 0.77.

Questions Answered
e Should AMC/A4 utilize mission generation bases and fleet maintenance centers
for KC-46A maintenance?

0 Based on the panel recommendations from round two and round three,
AMC/A4 should utilize mission generation bases and fleet maintenance
centers for KC-46A maintenance. The majority of the panel either agrees
or strongly agrees with employing these concepts.

e Are there efficiencies that could be realized utilizing mission generation bases and
fleet maintenance centers?

o Overall the panel feels that centralizing maintenance functions for the KC-
46A can provide efficiencies and reduce redundancy in the maintenance
enterprise.

e If consolidation should occur, what current maintenance functions should be
consolidated?

0 The panel recommends consolidating ISO/HSC, C-Checks and
Composite/Paint for the KC-46A enterprise.

e Can the overall infrastructure be reduced?
0 The panel feels the overall infrastructure can be reduced by implementing

fleet maintenance centers and mission generation bases.
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e Are there any personnel cost savings? Will the cost savings be realized or
transferred?

0 The panel agrees consolidating maintenance functions can lead to
personnel savings however there are concerns that the savings would not
be realized and the manpower would just be transferred elsewhere.

e What are some potential roadblocks to consolidation?
0 The panel identifies Congress, states interests and the Air National Guard

as potential roadblocks to consolidation.

Summary

This chapter covered typical analysis for Likert type responses and reviewed the
statistical analysis from all three rounds of questionnaires. The Delphi method was used
to capture panel opinions to open ended questions in round one, quantify levels of
agreement to questions in round two and ultimately sought to reach a consensus in round
three. The panel’s level of agreement was represented by the panel mean, standard
deviation, median, mode and percentages. Finally this chapter answered the research

questions to help meet the research objective.
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V. Conclusions and Recommendations

Chapter Overview

This chapter discusses the research conducted for this study. It also covers the

significance of the research and end with some recommendations for additional research.

Summary of Research

The goal of this research is to gain a consensus from maintenance experts on the
most effective maintenance construct for the KC-46A while minimizing infrastructure,
maintenance personnel and sustainment costs while still meeting the KC-46A mission.
The objective is to help identify efficiencies and cost savings of utilizing centralized
repair facilities for major maintenance functions as well as identify any roadblocks for
consolidation efforts and determine if AMC/A4 should look at utilizing mission
generation bases and fleet maintenance centers for the KC-46A.

A panel of 20 maintenance experts was asked, through the Delphi method, to
answer a number of open ended questions regarding consolidation of maintenance
activities. The answers were used to develop a second round of questions where the
panel was asked to rank their level of agreement with the questions. Finally, a third
round of questions was generated to see if the panel concurred with the
recommendations.

Overall, the panel recommends standing up fleet maintenance centers and mission
generation bases for the KC-46A maintenance construct. They feel that establishing this
maintenance construct will drive substantial facility cost saving and may drive some

manpower savings as well. The panel believes that consolidating maintenance activities
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for the KC-46A will also reduce redundancy. The panel identified HSC/ISO, C-Checks
and Composite/Paint as areas for potential consolidation. They also identified Congress,

states interests and the Air National Guard as the top three roadblocks to consolidation.

Significance of Research

This research provides Senior Leadership with some recommendations for
consolidation as well as potential roadblocks to consolidation for the KC-46A
maintenance enterprise. The panel of maintenance experts identified potential areas for
consolidation as well as some areas of concern with regards to consolidation. The panel
also identified possible areas for cost savings from maintenance consolidation. Senior
Leadership can use these recommendations to help shape the future of the KC-46A
program. At a minimum, this research provides Senior Leadership with insight on how
the field views standing up fleet maintenance centers and mission generation bases for

the KC-46A enterprise.

Recommendations for Future Research

This research only covered fleet maintenance centers and mission generation
bases for the KC-46A enterprise. Due to limited maintenance data and unknown
maintenance intervals on the KC-46A, the researcher used the Delphi method to gather
expert opinions on the establishment of these maintenance activities. As the program
matures and more data becomes available, a more thorough quantitative analysis can be
performed.

The first recommendation for future research is to utilize an updated LCOM

model and projected maintenance data to determine the number of personnel required at
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each fleet maintenance center and mission generation base. This will allow the researcher
to determine the potential cost savings of implementing this maintenance structure.

Another recommendation is for researchers to determine the best way to
implement fleet maintenance centers and mission generation bases. This research
explored if the maintenance construct should be implemented but did not address how it
should be implemented. Without a solid plan in place, implementing a new maintenance
structure will probably not be successful.

The final recommendation for future research is to decide if this research can be
expanded to other platforms. This research only looked at the KC-46A enterprise;
however similar concepts may be able to be applied to other aircraft in the Air Force

inventory.

Summary

This chapter covered a summary of the research conducted for the study including
the goals and methodology used. It summarized the results of the study and highlighted
the significance of the findings. Finally it provided recommendations for future research

that enhances the results found in this research.
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Introduction

You are receiving this questionnaire as an experienced Maintenance Officer in the Mobility Air
Forces (MAF). By responding, you have the unique opportunity to influence and shape maintenance
activities in the MAF. The purpose of this research is to explore potential efficiencies and cost
savings of a fleet management strategy over the current distributed management strategy for the
KC-46A enterprise.

BACKGROUND: Due to current and projected fiscal realities, the Air Force needs to identify new
ways to save money while retaining effectiveness. One potential way to do this is adopt a
management strategy that leverages new ideas and commercial fleet management concepts with
the intent of maximizing efficiencies and aircraft availability while reducing potential redundancies
and excess in infrastructure, maintenance personnel and operations and sustainment costs. Under
this new strategy, the KC-46 fleet would have primary fleet maintenance center(s) with other

bases serving primarily as mission generation/regeneration centers. The primary fleet maintenance
center would serve to consolidate major mx functions such as A-checks, wheel and tire functions,
engine changes, and others. While the mission generation/regeneration centers would be primarily
responsible for launching and recovering aircraft.

Please note the following:

BENEFITS and RISKS: There are no personal benefits or risks for participating in this study. Your
participation in completing this questionnaire should take less than 20 minutes per round.

CONFIDENTIALITY: All survey responses are confidential. Your identity will not be associated with
any responses you give in the final research report. No individual data will be reported; only data in
aggregate will be made public. | understand that the names and associated data | collect must be
protected at all times, only be known to the researcher, and managed according to the Air Force
Institute of Technology (AFIT) interview protocol. At the conclusion of the study, all data will be
turned over to the advisor and all other copies will be destroyed.

PARTICIPATION: Your participation in this study is completely voluntary. You have the right to
decline to answer any question, to refuse to participate or to withdraw at any time. Your decision of
whether or not to participate will not result in any penalty or loss of benefits to which you are
otherwise entitled. Completion of the questionnaire implies your consent to participate.

INSTRUCTIONS:

Please complete this survey by 18 December 2015.
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This survey is an instrument of a Delphi study. The surveys are designed to focus on problems,
opportunities and solutions. Each survey round is developed based on the group results of the
previous questionnaire. The process continues until sufficient data has been collected to answer
the primary research question.

This survey is expected to take 3 rounds with the panel. Again, the questionnaire is non-
attributional, so please elaborate fully on your answers. Subsequent rounds will be announced as

needed and all research will conclude by March 2016.

Round 1 requests a small amount of demographic information, and consists of two primary and six
secondary research questions which will shape the questions on subsequent rounds.

CONTACT: If you have questions about this survey please contact Maj Timothy R. Guy by email at
timothy.guy.1@us.af.mil
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KC-46A Enterprise Fleet Management

Demographics

1. Grade/Rank

O 0-1/2d Lt

0O-2/1st Lt
O-3/Capt
O-4/Maj
O-5/Lt Col

0O-6/Col

OO0000O0

O-7/Brig Gen

2. Which MWS(s) is associated with your current unit, or your last operational unit?

3. Which service component are you a member of?

O AFRC
O ANG

4. Current duty position level
() Flight
Squadron
Group
Wing

HQ

O O00O0

Other (please specify)

41




KC-46A Enterprise Fleet Management

Questions

5. How do you feel about standing up fleet maintenance facilities and mission generation bases for the KC-
46A maintenance construct?

6. How do you feel about consolidating maintenance activities for the KC-46A to save on facility and
manpower costs and reduce redundancy?

7. If consolidation of maintenance functions would occur, what activities do you feel we should consolidate?

8. What do you feel are some roadblocks to consolidation?

9. Do you have experience with centralized repair facilities?

10. What are some disadvantages of centralized repair facilities?
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11. What are some advantages of centralized repair facilities?

12. Do you think centralized repair facilities create effectiveness and efficiency for the maintenance
enterprise? Please cite specific reasons for your opinion.

13. Other comments?
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KC-46A Enterprise Fleet Management Round Two

Introduction

You are receiving this questionnaire as an experienced Maintenance Officer or Operator in the
Mobility Air Forces (MAF) that has completed Round 1 of this Dephi Study. Only Round 1
participants should continue with this questionnaire.

Round 2 questions are based on the collective responses from Round 1. Many of the questions will
ask you to quantitatively rate the most popular survey responses from the previous round.

Please note the following (same as Round 1):

PURPOSE: The purpose of this research is to explore potential efficiencies and cost savings of a
fleet management strategy over the current distributed management strategy for the KC-46A
enterprise. The specific purpose of this Delphi Study is to gain perspective from experts in the MAF
community in regards to the best maintenance construct to support the KC-46 in light of current
and future budget constraints.

BENEFITS and RISKS: There are no personal benefits or risks for participating in this study. Your
participation in completing this questionnaire should take less than 20 minutes per round.

CONFIDENTIALITY: All survey responses are confidential. Your identity will not be associated with
any responses you give in the final research report. No individual data will be reported; only data in
aggregate will be made public. | understand that the names and associated data | collect must be
protected at all times, only be known to the researcher, and managed according to the Air Force
Institute of Technology (AFIT) interview protocol. At the conclusion of the study, all data will be
turned over to the advisor and all other copies will be destroyed.

PARTICIPATION: Your participation in this study is completely voluntary. You have the right to
decline to answer any question, to refuse to participate or to withdraw at any time. Your decision of
whether or not to participate will not result in any penalty or loss of benefits to which you are
otherwise entitled. Completion of the questionnaire implies your consent to participate.

INSTRUCTIONS:

Please complete this survey by 20 January 2016.

CONTACT: If you have questions about this survey please contact Maj Timothy R. Guy by email at
timothy.guy.1@us.af.mil
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KC-46A Enterprise Fleet Management Round Two

Demographics

1. Did you participate in Round 1 of this survey?

O Yes
O No

2. What is your grade/rank?

() o-3/Capt
O 0-4/Maj

O 0-5/Lt Col

O 0-6/Col

3. Which MW S(s) is associated with your current unit, or your last operational unit?

4. Current duty position level?
() Flight

O Squadron

O Group

O Wing

() He

O Other (please specify)
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KC-46A Enterprise Fleet Management Round Two

Questions

5. The majority of respondents from Round 1 (69%) felt positively about standing up fleet maintenance
facilities and mission generation bases for the KC-46A maintenance construct.

Please rate how much you agree with standing up the following maintenance constructs for the KC-46A.

Strongly Disagree Disagree Neutral Agree StronglyAgree

FleetMaintenance

Centers O O O O O
Mission Generation

Bns O O O O O

Additional Comments (if desired)

6. In Round 1, 59% of respondents felt that consolidating maintenance activities for the KC-46A would save
on facility and manpower costs while reducing redundancy.

Please rate the following statements regarding consolidating maintenance activities.

Strongly Disagree Disagree Neutral Agree StronglyAgree

Consolidating

maintenance activities

for the KC-46A will drive @) () @ @ )
substantial facility

savings

Consolidating

maintenanceactivities

for the KC-46A will drive O O O O O
substantialmanpower

savings

Consolidating
maintenanceactivities

for the KC-46A will ) ) O O O

substantially reduce
redundancy

Additional Comments (if desired)
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7.1In Round 1 | asked, "If consolidation of maintenance functions would occur, what activities do you feel

we should consolidate?"

Please rate how much you agree with consolidating the following maintenance functions.

ISO/HSC
A-Checks
B-Checks
C-Checks
Wash
Composites/Paint
Wheel and Tire
Sheet Metal
Fuel Cell

Age

==

TCTO
Hydraulics
Avionics

All scheduled

maintenance that will
require more that 48 hrs

to complete

Strongly Disagree

O O0000O00O0O000000O0

Additional Comments (if desired)

Disagree

O O000000O0000000O0

Neutral Agree StronglyAgree

O OO0O0OO0O0O00OO0O0O00O0O0O0O0
O O000000O0000000O0
O O00000O0O000000O0

47




8. Please rank order each of the 15 maintenance functions based on how you feel their consolidation will
help the KC-46A maintenance enterprise. (1 being help the most and 15 being help the least)

ISO/HSC

A-Check

B-Check

C-Check

Wash

Composite/Paint

Wheel and tire

Sheet Metal

Fuel Cell

AGE

E/E

TCTO

Hydraulics

Avionics

All scheduled maintenance that will require more than 48 hrs to complete

BMMMD@MDDM
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9. Please rate how much you agree the following are roadblocks to consolidation.

Strongly Disagree Disagree

Congress

State Interests

Air National Guard
Air Force Reserve
Mission Priority
Communication
Leadership

Organizational
Resistance

Priority Management
Lack of Manning

Lack of Funding

OOO0O0 O OO0 0OO0O0O0
OO0 O O0O0O00O000O0

Training

O Additional Comments (if desired)
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Neutral

OO0O0O0 O OO0 O0OO0O0O

Agree

OO0O0O0 O OO0 0O00O0O0

StronglyAgree

OO0 O 0000000




10. Please rank the 12 roadblocks from 1 most inhibiting to 12 least inhibiting.

Congress

States Interests

Air National Guard

Air Force Reserve

Mission Priority

Communication

Leadership

Organizational Resistance

Priority Management

Lack of Manning

Lack of Funding

Training

JuueoeooL:
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11. Please rate your level of agreement with the following DISADVANTAGES of centralized repair facilities.

Strongly Disagree Disagree Neutral Agree StronglyAgree

Aircraftavailability
during wartime and
natural disasters

O
O
O
O
O

Prioritization conflicts

Increased shipping
costs

Increased time for
repairs

Complicated
organizational structure

Reducedenterprise
manning

Lack of funding
Logistics Challenges

Loss of expertise

OO0 O O O O O

OO0 O O O O O
OO0 O O O 0O O
OO0 O O O O O
OO0 O O O 0O O

Additional Comments (if desired)

12. Please rate your level of agreement with the following ADVANTAGES of a centralized repair facility

Strongly Disagree Disagree Neutral Agree StronglyAgree
Efficient O O O O O
Reducesenterprise
costs
Create expertise

Take advantage of
economies of Scale

Reduced infrastructure

Repair process
improvements

Reduced enterprise
manning

O O 0O O 0O O
O O 0O O O O
O O 0O O 0O O
O O 0O O O O
O O 0O O 0O O

)
)
O
)

Simplified Supply Chain

O Additional Comments (if desired)
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13.In Round 1, 66% of respondents said they thought centralized repair facilities create effectiveness and
efficiency for the maintenance enterprise.
Please rate your level of agreement for the following.

Strongly Disagree Disagree Neutral Agree StronglyAgree
Centralizedrepair
facilities create
effectiveness for the O O O Q Q
maintenance enterprise

Centralized repair

facilities create

efficiency for the O O O Q Q
maintenance enterprise

Additional Comments (if desired)
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KC-46A Enterprise Fleet Management Round Three

Introduction

You are receiving this questionnaire as an experienced Maintenance Officer or Operator in the
Mobility Air Forces (MAF) that has completed Round 2 of this Dephi Study. Only Round 2
participants should continue with this questionnaire

THIS IS THE FINAL ROUND AND | THANK YOU VERY MUCH FOR YOUR TIME AND INPUT

Round 3 questions will be asking for your level of concurrence on final paper recommendations
based on quantitative scores from the panel in Round 2.

Please note the following (same as Rounds 1 & 2):

PURPOSE: The purpose of this research is to explore potential efficiencies and cost savings of a
fleet management strategy over the current distributed management strategy for the KC-46A
enterprise. The specific purpose of this Delphi Study is to gain perspective from experts in the MAF
community in regards to the best maintenance construct to support the KC-46 in light of

current and future budget constraints.

BENEFITS and RISKS: There are no personal benefits or risks for participating in this study. Your
participation in completing this questionnaire should take less than 20 minutes per round.

CONFIDENTIALITY: All survey responses are confidential. Your identity will not be associated with
any responses you give in the final research report. No individual data will be reported; only data in
aggregate will be made public. | understand that the names and associated data | collect must be
protected at all times, only be known to the researcher, and managed according to the Air Force
Institute of Technology (AFIT) interview protocol. At the conclusion of the study, all data will be
turned over to the advisor and all other copies will be destroyed.

PARTICIPATION: Your participation in this study is completely voluntary. You have the right to
decline to answer any question, to refuse to participate or to withdraw at any time. Your decision of
whether or not to participate will not result in any penalty or loss of benefits to which you are
otherwise entitled. Completion of the questionnaire implies your consent to participate.

INSTRUCTIONS:

Please complete this survey by 11 February 2016.
CONTACT: If you have questions about this survey please contact Maj Timothy R. Guy by email at
timothy.guy.1@us.af.mil
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KC-46A Enterprise Fleet Management Round Three

Participation

1. Did you participate in Round 2 of this survey?

O Yes
O No
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KC-46A Enterprise Fleet Management Round Three

Demographics

2. What is your grade/rank?

O 0-3/Capt
O 0-4/Maj
() o-5/LtCol
() o-6/Col

3. Which MWS(s) is associated with your current unit, or your last operational unit?

4. Current duty position level?
() Flight

O Squadron

O Group

O Wing

() Ha

O Other
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KC-46A Enterprise Fleet Management Round Three

Explanation Page

The next few pages will ask you to rate your level of agreement for final paper recommendations
based on scores from Round 2. Scores will be displayed to aid in your decision for each
recommendation.

Please note:

1) The original question from Round 2 is placed directly above the numerical values for your
reference.

2) The average panel mean of all 22 participants will be shown on the far left and composite
averages for several demographic categories are shown to the right of the Panel Mean.

3) Scores are conditionally formatted in Excel for you to visually identify the highest (darkest

green) and lowest scores (darkest red) for each question. For ranking question the lowest scores
(darkest green) and highest scores (darkest red) will be displayed for each question.
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KC-46A Enterprise Fleet Management Round Three

Questions
In Round 1 the majority of respondents from Round 1 (69%) felt positively about standing up fleet
maintenance facilities and mission generation bases for the KC-46A maintenance construct.

In Round 2 the majority of respondents felt favorably about standing up fleet maintenance facilities
and mission generation bases primarily due to facility cost savings.

[ |Panel Mean | |Squadron [Group [Wing, HQ, School [0-4 |05 |06 |Tankers |Auift |
15. Please rate how much you agree with standing up the following cC for the KC-46A. |
[Fleet Centers 3380 367 4.00 4220 267 333 417
| Mission Generation Bases 420 389 4.00 3.89 333 367 417
[ Panel Mean [Squadron [Group _ [Wing, HQ, Schoal [0-4 05 [0-6 [Tankers [Airiift
6. Please rate the following garding consolidating mai activities.
[Consolidating mai ivities for the KC-46A will drive substantial faciity savings - 383 400 125 3.90 367 333
| Consolidating for the KC-46A will drive substantial manpower savings 367 333 3 340 4.08
|Consolidating maintt tivities for the KC-46A will substantially reduce redund | 3.89 400 389 375000450 3.80 3.00 333 415
5. Please rate how much you agree with the following:

Strongly Disagree Disagree Neutral Agree StronglyAgree

AMC should implement

FleetMaintenance O O O O O

Centers for the KC-46A

AMC should implement

Mission Generation O O O O O

Bases for the KC-46A

Please explain if you disagree with the panel recommendation.

57




KC-46A Enterprise Fleet Management Round Three

Questions

In Round 2 respondents recommended consolidating a number of maintenance activities

[PanelMean | [Squadion|Group [Wing,HQ, Scheol [0 [05 (06 |Tankers |Aidit

Please rate how much you agree with consalidating the following maintenance functions.

1SO/HSC

A-Checks

B-Checks

C-Checks

[Wash

|Composites/Paint

\Wheel and Tire

| Sheet Metal

Fuel Cell

Age

[EJE

TCTO

'Hydraulics

|Avionics

|All scheduled maintenance that will require more that 48 hrs to complete | 3.26 333 3.00 3.7 267 =
|Panel Mean]| [Squadron]Group _ [Wing. HQ. School 04 [o5

_Please rank order each ofthe 15 maintenance functions based on how you feel their consolidation will help the KC-46A maintenance enterprise. (1 being help the most and 15 being
|ISO/HSC i _ 6.00 !{g- ]

A-Checks | 694
[B-Checks i 56
C-Checks

|Wash 733
| Composites/Paint 661
Wheel and Tire 8.06
‘Sheet Metal
(Fuel Cell
Age

EJE

TCTO
Hydraulics
|Avionics
|All scheduled maintenance that will require more that 48 hrs to complete | 6.17

6. Please rate how much you agree with the following, If AMC were to consolidate maintenance activities
they should consolidate:

Strongly Disagree Disagree Neutral Agree StronglyAgree

ISO/HSC O O QO O O
C-Checks O O O O O
Composite/Paint O O O O O

Please explain if you disagree with the panel recommendation.

58




KC-46A Enterprise Fleet Management Round Three

Questions

In Round 2 the panel identified a number of barriers to consolidation

[Panel Mean | [Squadron]Group  [Wing. HQ. School [0-4 [06 [Tankers [Airlift
|Please rate how much you agree the following are roadblocks to consolidation.
|Congress
| State Interests
|Air National Guard
(Air Force Reserve 342
' Mission Priarity 268
Communication 284
Leadership 368
|Organizational R
| Priority Management 284
|Lack of Manning 279
'Lack of Funding 289

| Training
Panel Mean

'Please rank the 12 roadblocks from 1 mostinhibiting to 12 least inhibiting.
Congress

|State Interests

(Air National Guard

(Air Force Reserve

Mission Priority
Communication
|Leadership
'Organizational Resistance
| Priority Management
'Lack of Manning

|Lack of Funding

Training

7. Please rate your level of agreement with the following, The largest barrier to maintenance consolidation
is:

Strongly Disagree Disagree Neutral Agree StronglyAgree

Congress O O O O O
States Interests O O O O O
Air National Guard O O O O O

Please explain if you disagree with the panel recommendation.
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KC-46A Enterprise Fleet Management Round Three

Questions

In Round 2 the panel identified a number of disadvantages to centralized repair facilities.

[Panel Mean | [Squadron|Group  [Wing. HQ. School [0-4 o5 06 [Tankers [Airlift |
'Please rate your level of agreement with the following DISADVANTAGES of centralized repair facilities
|Aircraft availability during wartime and natural disasters [
| Prioritization conflicts
\Increased shipping costs
\Increased time for repairs
| Compl d organizational structure
'Reduced enterprise manning
|Lack of funding
|Logistics Challenges
|Loss of experise

8. Please rate your level of agreement with the following: "Prioritization conflicts are the greatest
DISADVANTAGE of consolidating maintenance activities.

Strongly Disagree Disagree Neutral Agree StronglyAgree

O O O O O

Please explain if you disagree with the panel recommendation.
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KC-46A Enterprise Fleet Management Round Three

Questions

In Round 2 the panel identified a number of ADVANTAGES of centralized repair facilities.

9. Please rate your level of agreement with the following, "The largest ADVANTAGE of consolidating
maintenance functions is taking advantage of economies of scale.”

Strongly Disagree Disagree Neutral Agree StronglyAgree

O O O O O

Please explain if you disagree with the panel recommendation.
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[Panel Mean | [Squadron[Group _ [Wing. HQ, School [0-4 05 o6 [Tankers [Airlift |

\Please rate your level of agreement with the following ADVANTAGES of a centralized repair facili

Efficient h 400 333 350

Reduces enterprise costs 350 333 283 400
|Create expertise 320 z&?“ 354
' Take advantage of economies of Scale Jiﬁ 367 16?“
'Reduced infrastructure 3.70 3.00 367 397
Repair process improvements 400 267 3.00 392
Reduced enterprise manning 310 33
_Simplified Supply Chain 320 333 300




Quad Chart

Appendix D

Abstract

The goal of this research is to explore
potential efficiencies and cost savings
implementing fleet maintenance centers and
mission generation bases for the KC-464
enterprize. AMC/Ad is proposinga KC-46A
enterprise-levelmanagement strategy focusing on
maintenance and sustainment.

This management strategy leverages new
ideas and commercial fleet management concepts
th the intent of maximizing efficiencies and
bility reducing potential
redundancies and excess in infrastructure,
maintenance personnel and operations and
sustainment costs.

The KC-45 fleet would have a primary fleet
maintenance centers with other bases sering
primarily as mission generation bases. Itis
assumed that implementing this type of strategy

create efficiencies and cost savings for the
program

Primary Quesfion

1. Should AMC/A4 utilize mission genermtion
bases andfleet maintenance centers for
46A maintenance?

Secondary Questions

1. Are there efficiencies that could be realized
ing mission generation bases and fleet
maintenance centers?

If consolidation should occur, what cumrent
maintenance functions should be
consolidated?

3. Can the overall infrastructure be reduced ¥

. Are there any personnel cost savings? Will
the cost savings be realized or transfemed ¥

. What are some potential roadblocks to
consolidation?

[} IE— lepat

KC-46 Enterprise Fleet Management

Maj Timothy R. Guy
Advisor: Lt Col Joseph R. Huscroft, PhD
Advanced Study of Air Mobility (ENS)
Air Force Institute of Technology
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Methodology

a round Delphl survey was used to gain
Insights from meaintenance officers in F
communtty The voluntsry pansl consisted of 33
officars In the ranks of Ma) - Col and assigned to
various posttions from Hesoquarters to the unit

Round One survey col namstive responses
which wers anaysed and ussd toshaps questions
rating In Round Two.

concumence with final recommendstions bassd on
SCOTeE and anslysis. quantitstive scorng for
Round Two and Thres were bassd on & § point L
eals.

Primary Question

1. Based on the pansl recommendstions from round
mission
gensration basss and fiest maintenance centers for
KC-484 maintsnancs.

Secondary Questions

| the pansl fesls that cant
Tunctions for the KC-

and mission gensration
consolidating mal
savings howsver
would not bs

uard 26 potential rosdblocks to

consolidation.
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