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Preface

Remotely piloted aircraft (RPA) and the personnel that operate them are well understood to
be crucial to mission success in today’s Air Force, and demand for skilled pilots continues to
grow rapidly. However, recent studies have suggested that personnel in the RPA pilot career
field are dissatisfied with aspects of the job and are experiencing stress as a result. Although
those studies suggest that a variety of workplace factors are leading to the stress and
dissatisfaction, a large portion of them relate to issues associated with career field planning.

These career field planning issues exist, in part, because of the newness and rapid growth of
the RPA enterprise. The 18X RPA pilot force (those whose first and only rated job is as an RPA
pilot) is only six years old, and plans for the future of the career field are still evolving.
Moreover, as the rapid growth in demand for 18X pilots has outpaced the Air Force’s ability to
produce them, the Air Force is now struggling to train and retain enough personnel to meet the
demand. As a result, Air Force leadership has recognized that a more thoughtful and stable plan
for how to manage the career field is needed to ensure the health of the force in the future. The
Director of Training and Readiness (AF/A3T) therefore asked RAND Project AIR FORCE to
assist in building a long-term field planning model that addresses those force health issues and
the timeline required to build a healthy and sustainable career field. This report documents
RAND?’s efforts to develop that long-term career field planning model; explains its main
features, underlying content, and data inputs; and describes key technical aspects of the model.

More specifically, this study (1) used input from Air Force leadership, stakeholders, and
subject-matter experts to define what a healthy and sustainable RPA pilot career field shape
across commissioned years of service (CYOS) might look like in the long term in terms of
desired end-state requirements that incorporate aspects meant to improve satisfaction within the
career field, and (2) built a linear programming model that specifies the number and type of RPA
pilots that should be produced annually from the training pipeline to achieve that end-state career
field shape across CYOS. Using this linear programming model, the RAND team then explored
the implications of a few pilot production and retention scenarios for the long-term health of the
career field when compared with this set of desired end-state requirements.

This report is intended to provide information about the development of the model. It should
also be of interest to those concerned with the technical modeling aspects of career field health
planning.

This research was commissioned by the U.S. Air Force and conducted within the Manpower,
Personnel, and Training Program of RAND Project AIR FORCE as part of a fiscal year 2016
project, Building a Healthy and Sustainable RPA Career Field Using 18X, ALFA Tour, and
11U/12U Pilots.
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RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. Air
Force’s federally funded research and development center for studies and analyses. PAF
provides the Air Force with independent analyses of policy alternatives affecting the
development, employment, combat readiness, and support of current and future air, space, and
cyber forces. Research is conducted in four programs: Force Modernization and Employment;
Manpower, Personnel, and Training; Resource Management; and Strategy and Doctrine. The
research reported here was prepared under contract FA7014-16-D-1000.

Additional information about PAF is available on our website:

http://www.rand.org/paf/

This report documents work originally shared with the U.S. Air Force on June 7, 2016. The
draft report, issued in September 2016, was reviewed by formal peer reviewers and U.S. Air
Force subject-matter experts.
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Summary

Remotely piloted aircraft (RPA) and the personnel that operate them are well understood to
be crucial to mission success in today’s Air Force, and demand for skilled pilots continues to
grow rapidly. However, recent studies have suggested that personnel in the RPA pilot career
field are dissatisfied with aspects of the job and experiencing stress as a result—in large measure,
a result of issues related to career field planning.

These career field planning issues exist, in part, because of the newness and rapid growth of
the enterprise. At the time of this study, the 18X RPA pilot force (personnel whose first and only
rated job is as an RPA pilot) was only six years old, and plans for the future of the career field
were still evolving. Moreover, as the rapid growth in demand for 18X pilots outpaced the Air
Force’s ability to produce them, the Air Force was struggling to train and retain enough
personnel to meet the demand, which has put incredible stress on RPA pilots.

In August 2015, Air Combat Command launched its Culture and Process Improvement
Program (CPIP) for the RPA community—an effort that produced 140 actions that will be taken
to improve RPA operations and improve quality of life for the force. As these many initiatives
began to be implemented, Air Force leadership recognized the need for a more thoughtful and
stable plan for managing the career field to ensure the health of the force in the future. Thus, the
Air Force Directorate of Training and Readiness (AF/A3T) asked RAND Project AIR FORCE to
assist them in building a long-term career field planning model. This report explains the inputs,
constraints, and model formulation and provides a few examples of the excursions that were
explored during model development.

The RPA Career Field Model

This study sought to develop a linear programming model to project the short-term (over the
next five years) and long-term (10 or 20 years down the road) consequences of career field
planning decisions on the health of the active component MQ-1/9 RPA force. The model best
matches the pilot inventory to the desired end-state requirements by determining the annual
production and crossflow needed. The model factors in retention patterns and assignment
patterns and opportunities similar to those of traditional manned-aircraft pilots.

We defined the majority of the model constraints, inputs, and desired end-state requirements
by (1) interviewing Air Force senior leaders and stakeholders to define what a healthy and
sustainable MQ-1/9 RPA pilot career field might look like in the long term; (2) analyzing
existing data, including manpower authorizations and personnel data files; and (3) meeting with
RPA subject-matter experts (SMEs).
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Our approach to building an RPA career field management model was informed by past
RAND work developing rated force management models, but it differs from those models in
meaningful ways. Rated force management models typically use a framework (referred to as red-
line/blue-line) in which the number of personnel in the current inventory over time is compared
with the number of personnel required to run the enterprise. When the total inventory equals the
total requirements, the enterprise is fully staffed. While these models are useful for many
purposes, they have not typically included the level of granularity needed to address many of the
issues of interest to the Air Force in defining a healthy RPA career field—issues such as whether
the experience levels of personnel in the inventory match the experience levels needed to fill
certain requirements and whether personnel are receiving the opportunities for developmental
assignments at the same points in their career as in other rated communities. The goal of this
research effort was to provide such a model.

How We Designed the Model

While demand for RPA pilots is outpacing current production levels, the Air Force is using
personnel from other rated career fields, which the model takes into consideration. Some of these
personnel were reclassified permanently as RPA pilots and are designated as 11Us (former
traditional manned-aircraft pilots) or 12Us (former combat systems operators). Others have been
provided on loan temporarily; these assignments are referred to as ALFA tours.

Our optimization model forecasts how career field dynamics such as production, assignment
patterns, and retention might unfold over time. Thus, the modeling decisions that simplify the
real context of career field planning are critical to the accuracy and usefulness of the model, as
are the data analyses from which the model inputs are created.

Characteristics of a Healthy Career Field

A priority in developing the RPA career field model was to incorporate assumptions and
model inputs that would support the development and sustainment of a healthy career field. The
RAND team spoke to senior leaders in the Air Force to better understand their view of
characteristics that are essential for ensuring a healthy RPA pilot career field. These
characteristics include lowering operational tempo, developing stable deployment schedules,
reducing the use of ALFA tour pilots, and establishing crossflow similar to that in other rated
career fields. Other important factors include job satisfaction, adequate professional
development, good retention, positive quality of life, and opportunities that are attractive to
potential rated candidates. The Air Force’s long-term goal is to create a career field experience
for 18X personnel that mirrors that of traditional pilots. These and many other details about how
the RPA career field should look in the future factored heavily into our design of the model and
its inputs.



Model Inputs and Assumptions

Put simply, the model is initialized with the active component current inventory of each type
of MQ-1/9 RPA pilot (18X, 11U, 12U, and ALFA tour) at the end of FY 2015 and a set of
MQ-1/9 manpower requirements that represent the desired end state. The main goal of the model
is to increase the initial inventory to ultimately match the desired end-state requirements while
limited by some real-world constraints. Important considerations are the composition of the
inventory over time, the time it takes to attain an inventory that matches the desired end-state
requirements, and whether or not the path to attain this inventory is sustainable. The model
provides a solution that best matches the inventory to the desired end-state requirements by
determining the production and crossflow needed, while factoring in retention patterns of each
type of RPA pilot and assignment patterns that provide traditional pilot-like assignments, career
paths, timing, and opportunities.

The main elements captured in the model are the following:

e Desired end-state requirements. The information gathered on the desired direction for the
MQ-1/9 portion of the RPA career field is translated into a set of desired end-state
requirements summed by duty that approximates the types of jobs that RPA pilots should
fill if this were a mature and healthy career field. We specified 17 types of duties RPA
personnel perform, which fall into the following broad categories: line flying, training
instructor, leadership, development and support for RPA operations, and other
development and support duties.

e  Maximum production capacity. The model increases MQ-1/9 RPA inventory through
production, measured as the number of officers who successfully graduate from formal
training units (FTUs) annually. Without constraints, the model maximizes production to
meet desired end-state requirements as quickly as possible, but boundaries are set based
on inputs from RPA career field representatives to ensure reasonable production levels
each year.

e Retention. Retention patterns are defined for each specialty (11U, 12U, 18X, and ALFA
tour). For 11U and 12U, retention is calculated based on historical data for manned-
aircraft pilots and combat systems operators; ALFA tour pilots exit the career field at the
end of a fixed four-year term. Because the RPA career field is new, the first cohort of
RPA pilots is just nearing completion of their six-year active duty service commitment,
so actual retention patterns are not known. These retention patterns are therefore
estimated from econometric forecasts made in earlier RAND research (Hardison,
Mattock, and Lytell, 2012).

o Assignment patterns. The prime difficulty for career field planners lies in the variation of
experience levels across job requirements and the fact that it often takes many years to
build the experience required for certain duties, such as more senior-level leadership
positions. We capture this dynamic by imposing maximum percentage limits on how
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RPA pilots can be assigned to requirements by commissioned years of service, according
to norms in other rated communities.

e Crossflow levels. In the past, the Air Force has exploited the use of crossflows to fill
personnel shortfalls in the RPA pilot community. In the future, the Air Force wants
crossflows to the RPA community to align with those to other rated career fields. We
therefore developed benchmarks based on historical crossflow patterns (averaged over a
10-year period) in the rated community, aggregated over grade and commissioned years
of service.

One additional point to note about the model is that we use the term requirements in an
unconventional way. Unlike the typical definition of requirements in the Air Force, our
definition does not refer to requirements currently listed in existing manpower documents, either
funded or unfunded. Instead, the requirements are an ideal, a desired end state to aim for, not
burdened by current budgetary processes and end-strength limitations. The desired end-state
requirements we specify in our model represent not only the personnel needed to accomplish the
mission, but also those needed to incorporate healthy career field aspects (such as combat-to-
dwell and crew-to-line ratios), along with developmental opportunities similar to those in the
traditional manned-aircraft pilot communities—all of which are important elements in
leadership’s vision for the future of the career field. This more-inclusive definition of future
requirements (one that aims to fill positions related to career field health as well as mission
requirements) is key to eventually building a healthy career field years down the road; however,
we acknowledge that it is a departure from the way career field planning models (and many Air
Force personnel) typically define requirements.

How the Model Works

The model determines an optimal solution by finding the best match of inventory to annual
desired end-state requirements while simultaneously determining the needed production and
crossflow each year and accounting for retention patterns, assignment patterns, and career
opportunities. To ensure that the model reaches this solution as efficiently as possible, a number
of priorities are encapsulated in the objective function. In general, the model minimizes

e The number of unmet desired end-state requirements

e The number of RPA pilots in excess of desired end-state requirements
e The number of produced RPA pilots

e The number of crossflows into the RPA career field.

In addition, to ensure that the results are representative of reality in the RPA communities,
these elements are not all factored equally. Instead, they are weighted to reflect the career field
priorities we learned from the RPA leadership. These include policy preferences on limits to the
number of crossflows and priorities among individual duties (which may change over time).

Xii



Many other constraints are incorporated into the model to best reflect real-world limitations that
should be taken into consideration.

What We Explored with the Model

Once initial development was complete, the RAND research team conducted many model
excursions that demonstrate how the model functions. Two of these excursions illustrate those
functions. One examines two types of production tempos, and the other examines the impact of
growth in desired end-state requirements. These excursion scenarios address some of the issues
that decisionmakers are currently grappling with as part of ongoing efforts to reduce stress
among RPA pilots and improve the health of the career field.

Two Pilot-Production Tempos

The philosophy in the RPA community is to maximize production to build up personnel in
the RPA career field as quickly as possible, while introducing an ambitious set of initiatives to
enhance the health of the career field. With that in mind, we considered two scenarios that affect
the pilot-production tempo: (1) one imparts the sense of urgency to fill desired end-state
requirements to achieve Air Force goals quickly (the ASAP [as soon as possible] scenario); (2)
the other takes a more holistic, long-term look at career field planning, balancing the need to fill
mission-essential desired end-state requirements in a timely manner against being mindful of the
fact that production decisions made now will have other lasting effects on the shape of the force
years into the future (the balanced scenario). These scenarios were tested under two different loss
profiles: low losses and medium losses.'

In the ASAP scenario and assuming low losses, most desired end-state requirements are met
by fiscal year (FY) 2021, with the introduction of ALFA tour pilots in the early years to fill
shortages. Remaining desired end-state requirements, most of which are development and
support positions, are filled by FY 2030. But this high production tempo comes at a cost. Over
time, by placing a high priority on meeting near-term desired end-state requirements as quickly
as possible, the model creates a large population of unassigned RPA pilots, even though desired
end-state requirements remain unfilled. This occurs because the unassigned pilots, most of whom
have only a few years of service, lack the experience to be assigned to the more senior-level
development and support positions. Thus, producing high numbers of pilots in the short term
without factoring in potential overages could quickly create a glut of inexperienced personnel. If

! Retention profiles from past work reported in Hardison, Mattock, and Lytell (2012) were used in this study. Given
that retention and losses are opposites, knowing one rate ensures that you can calculate the other. We chose to
implement loss rates in the model. The implemented low losses correspond to expected retention if civilian pay is
similar to military pay, while medium losses correspond to expected retention if civilian pay is 125 percent of
military pay.
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losses are higher, there is little change in the pattern of results: We find a delay in filling desired
end-state requirements (it is not achieved until FY 2040) and a similarly high inventory
imbalance.

In comparison, the balanced scenario shows promising findings for the RPA community. The
model results indicate that it is possible to build a healthy career field with fewer RPA pilots
produced per year, provided retention policies can control RPA pilot losses. Additionally, this
solution reaches the desired end-state requirements within a year of those achieved by the ASAP
scenario. Producing more RPA pilots in the ASAP scenario does little to reduce the overall
timeline to fill desired end-state requirements because it takes time for newly minted pilots to
gain the experience appropriate to fill most of the development and support duties. However,
these results also show that if retention is poor, the Air Force is unlikely to be able to fill all
desired end-state requirements in the long run and will have fewer pilots available for more-
senior developmental duties. To be clear, these unfilled development and support duties are not
true requirements listed on the manpower documents that are going unfilled; rather, they
represent the gap between the current inventory and the ideal future of the RPA career field.
This gap highlights that certain duties require experience and maturity in the RPA force, which
the Air Force cannot hurry along and will eventually fill once the more junior cohorts gain
experience and maturity over time.

Growth in Requirements

Growth in operational requirements and greater-than-expected manning needs would lead to
substantial increases in the long-run size of the RPA pilot community. And many of the SMEs
interviewed for this study indicated that they believe operational requirements are likely to
increase in the future. Thus, we examined how growth in desired end-state requirements affects
pilot production, inventory levels, mix of RPA pilots, and the timeline to meeting the desired end
state. We explored three growth scenarios—increasing combat-to-dwell ratios, crew-to-line
ratios, and the number of active duty combat lines—using the assumptions of the balanced
scenario.

Despite the fact that the number of personnel required is significantly higher in these
scenarios, the increases do not translate into longer timelines to meet requirements relative to the
baseline scenarios—requirements are largely filled by 2031 in all scenarios. Overall, our
exploration of these growth scenarios showed that the RPA career field has the capacity to grow
far beyond the baseline desired end-state requirements fairly quickly and still achieve a large
career field that mirrors the patterns among traditional pilots, provided retention is closely
monitored and annual production numbers take into account the anticipated growth far in
advance of the actual need.

More specifically, if 18X retention levels turn out to be slightly better than those of 11U
pilots (low losses), the community could be capable of flying 10 or even 20 more lines than it is
currently responsible for by 2031 and could have healthy proportions of personnel in
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developmental and leadership assignments at higher grades, assuming that production numbers
now are set appropriately. However, 18X retention that is substantially worse than historical 11U
retention requires even higher production and does not retain enough experienced officers to fill
developmental assignments proportionally to the retention of traditional pilots. These results
indicate that Air Force planning should maintain the right level of production, given the desired
capacity of the RPA career field, while also ensuring that sufficient numbers of experienced
pilots are retained. Without both pieces, the RPA career field is unlikely to reach traditional pilot
benchmarks of normal career field health.

How the Model Can Be Used to Support RPA Policy Analysis

The model was designed first and foremost to address the following question: What is the
best way to ramp up personnel to bring the active component MQ-1/9 portion of the RPA career
field to a healthy, sustainable state where operational tempo, retention, recruitment, job
satisfaction, career development, and training become more comparable to other established,
healthy career fields? The model results described in this report begin to address the question by
exploring issues that affect growth in the career field over time—production tempo, crossflow
policies, possible impacts of retention incentive policies, and assignment patterns and desired
end-state requirements.

The model as it stands reflects the best available data and information about the MQ-1/9
community and the best approximations of the Air Force’s priorities for the active component
community, but policymakers may wish to change the information in the model in the future. For
example, although many elements in the model were decided on the basis of leadership’s views
for the career field, those views may change. In addition, as the career field matures, the Air
Force will have new, different, and in some cases more accurate information on which to base
inputs that can be substituted for the information currently in the model, or the Air Force may
wish to expand this modeling across all RPA platforms or across the total force (active and
reserve components). Anticipating that various types of changes to the model will be needed, we
have ensured that the model can be adjusted and edited to accommodate these changes so that it
will be useful to policymakers not only today, but for years to come.

The overarching purpose of the model and of the results it produces is to allow policymakers
to visualize the impact of relevant issues on the shape of the future RPA career field and,
accordingly, make decisions about policies for managing the career field that are informed by
projections of the policies’ impacts 10 or 20 years down the road. The ability to vary
assumptions in the model to depict alternative policy scenarios or reflect current realities and
analyze their effects can provide valuable information to Air Force leadership as new initiatives
are being considered prior to implementation. As changes in desired end-state requirements are
anticipated, the model can help estimate levels of production that will be needed in future
years—information that can inform planning for future training needs. Understanding the
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implications of different retention patterns provides insight into the importance of monitoring
retention, being proactive in assuring good retention, and devising appropriate incentives to
develop enough seasoned officers and enlisted personnel to fill leadership positions within and
outside of the RPA community. These and other analyses can be conducted using the RPA career
field model” to inform Air Force decisionmaking along the path toward developing a healthy
RPA career field.

The model as described in this report does not contain any information regarding enlisted requirements or enlisted
personnel. While there is no reason the model could not also address enlisted personnel/requirements and the
interactions within the officer career field, it would need to be modified to include this capability.
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1. Introduction

Remotely piloted aircraft (RPA) and the personnel that operate them are well understood
to be crucial to mission success in today’s Air Force, and demand for skilled pilots continues
to grow rapidly. However, recent studies have suggested that personnel in the RPA pilot career
field are dissatisfied with aspects of the job and experiencing stress as a result (see Hardison et
al., 2017; and U.S. Government Accountability Office, 2014). Although those studies suggest
that a variety of workplace factors are leading to the stress and dissatisfaction, a large portion
of the issues relate to career field planning.

These career field planning issues exist, in part, because of the newness and rapid growth
of the enterprise. At the time of this study, the 18X RPA pilot force (personnel whose first and
only rated job is as an RPA pilot) was only six years old, and plans for the future of the career
field were still evolving. Moreover, as the rapid growth in demand for 18X pilots outpaced the
Air Force’s ability to produce them, the Air Force was struggling to train and retain enough
personnel to meet the demand for the day-to-day mission. As a result, Air Force leadership
recognized the need for a more thoughtful and stable plan for managing the career field to
ensure the health of the force in the future. The Air Force Directorate of Training and
Readiness (AF/A3T) therefore asked RAND to assist in building a long-term career field
planning model that will allow the Air Force to visualize the consequences of various career
field management decisions and issues (such as retention problems) for the ability to meet a
healthy end state (and the timeline required to do so) and identify the appropriate active
component MQ-1/9 pilot production numbers going forward to anticipate future needs.

Overview of the Types of Pilots Flying MQ-1/9s

Pilots who started their rated career flying RPA and have been flying RPA ever since
belong to one of the Air Force’s newest career fields (the 18X RPA pilot Air Force specialty),
which was established in 2010 (Air Force Personnel Center, 2016). As a result, at the time of
this study, most 18X RPA pilots had fewer than six commissioned years of service.'

However, 18X RPA pilots are not the only pilots flying MQ-1/9 RPA. As the demand for
skilled pilots was outpacing the ability to produce 18X RPA pilots, the Air Force sought to
address the shortfalls by using personnel from other rated career fields (e.g., mobility pilots,
bomber pilots, and combat systems operators). Some of these personnel were reclassified
permanently as RPA pilots and are designated as 11Us (former traditional manned-aircraft

! Although a small number of officers transfer in from nonrated career fields, the majority of the 18X population
entered the training pipeline right after commissioning.



pilots) or 12Us (former combat systems operators). Others have been provided on loan
temporarily, serving in three- to four-year developmental career-broadening assignments.
When such assignments are up, some individuals may return to their original rated jobs.
Personnel on these assignments, referred to as ALFA tours,” retain their original rated Air
Force specialty code (AFSC). At the start of this study, about 40 percent of the MQ-1/9 pilot
force consisted of ALFA tour pilots, more than 30 percent were 11Us and 12Us, and the
remainder were 18Xs. Although some ALFA tour pilots have been sent directly from
undergraduate pilot training (UPT) (referred to as UPT directs), most ALFAs and 11U/12Us
have years of prior experience in another rated career. As a result, many are more senior than
the 18X population and consequently have filled the more senior-level RPA positions (e.g.,
instructor, squadron commander, and staff positions) while the 18X career field is maturing.

Although the contribution of ALFA tour pilots and 11U/12Us has been critical to building
an RPA force quickly, Air Force leadership has acknowledged that a continued influx of such
personnel will not be productive in the long term if the Air Force intends to develop 18X as a
standalone career field. As a result, current plans propose shifting the mix of pilots to rely far
less on ALFA tours over the next decade. The current aim is that 90 percent of MQ-1/9 pilots
will be 18X by 2026.

To achieve that goal, the Air Force will need to establish a plan for how many 18Xs, 11Us,
and 12Us need to be produced or crossflowed in the years leading up to 2026. We therefore
designed our model to specify not only the number of pilots required in the enterprise but also
the optimal mix of ALFA tour, 18X, 11U, and 12U pilots over the next few years and into the
future, to achieve the desired end state. Air Force leadership has, however, also questioned
whether 90 percent by 2026 is the right goal. To address this issue, we solicited views on the
value added from continuing to utilize each type of pilot in the force of the future during our
discussions with Air Force leadership. We also use our model to explore this issue in
Appendix E.

The Importance of Long-Term Career Field Management

Although the Air Force has been increasing the numbers of 18X personnel in earnest and
continuing to bring in new ALFA tour and 11U/12U pilots to fill the gaps, recent reports show
that members of the RPA community (regardless of their career field) are still feeling stretched
thin. In addition, they are dissatisfied with many other aspects of the way the career field is
being managed. This in turn could lower retention, leading to even greater staffing shortages.

2 Though its origin dates back to the Vietnam era, the term ALFA tour is still used to describe assignments that
are “bills” to be paid by the operational flying community (i.e., experienced aviators) (Air Force Instruction
11-412). ALFA is an acronym for ALO, LIFT, FAC, and AETC (air liaison officer, lead-in fighter training,
forward air controller, Air Education and Training Command).



How long these issues will persist will ultimately depend on how the Air Force manages
RPA personnel in future years. First and foremost, the Air Force must carefully plan out how
many people to access into the RPA community annually. However, decisions about annual
accessions should consider not only any immediate staffing-shortage problems, but also many
long-term career field planning factors, including the likely flow of people through training,
flying, and instructing positions; current and future anticipated combat line demands; ways to
address combat operational tempo (OPTEMPO) concerns for the RPA; long-term individual
career development needs in the RPA community; and the Air Force’s need for commanders
and leaders with RPA experience. All of these issues should factor into how the career field is
managed going forward. We therefore sought to explicitly address these issues as part of our
career field management model.

Our Approach

Our approach to building an MQ-1/9 RPA career field management model was informed
by past RAND work developing rated force management models, but it is also distinctly
different from those models in several meaningful ways.

How Our Approach Differs from Recent Models

Rated force management models typically use a red-line/blue-line (RL/BL) framework for
exploring the health of the force. In an RL/BL framework, the number of personnel in the
current inventory over time (denoted as a blue line) is compared with the number of personnel
required to run the enterprise (i.e., requirements, denoted as a red line). When the blue line is
higher than the red line, the enterprise is considered fully staffed but overmanned; when it is
below the red line, it is considered understaffed.’

The RL/BL models currently used by the Air Force can be extremely useful tools for
assessing the long-term impact of policy decisions on the force or for short-term projects when
making execution-year changes. Therefore, they continue to be used for a variety of purposes,
including predicting rated inventory in future years, determining annual production numbers to
fix rated staffing shortages, and realigning personnel to fill certain positions to improve
manning. They were even used quite successfully for establishing the Air Force’s most recent
get-well plan for ramping up the RPA training pipeline and filling the formal training unit
(FTU) at 100 percent (see Martin, Richmond, and Swisher, forthcoming, for the RPA get-well

? For more explanation on the difficulty of balancing rated personnel requirements and inventories and examples
of RL/BL rated force model graphs, see Bigelow and Robbert (2011). For a high-level description of a total force
rated RL/BL model and modeling details, see Terry et al. (2017). For a description of a similar modeling
approach regarding force-of-the-future policies, see Robbert et al. (2017).



model and Dr. Jerry Diaz® for the Air Force Rated Aircrew Management Systems [AFRAMS]
model).

Although these models can be useful tools and will continue to be so (including for the
RPA community), they have not typically included the level of granularity and content needed
to address many career field management issues. For example, the models do not factor in
whether the personnel in the inventory are appropriately matched to jobs on the basis of their
experience and qualifications. A force composed entirely of junior-level personnel could look
adequate to man the enterprise; however, many positions require more senior-level personnel.
A mismatch between the experience requirements and the experience in the inventory would
therefore not be diagnosed by a typical RL/BL framework. This limitation could lead to an
overly rosy picture of the career field’s health. It is worth noting that other models have
explored some of the issues tackled in our model. For example, Robbert et al. (2015) explored
ways to address fighter pilot shortages while factoring in the need to grow experienced pilots
through a process called absorption. However, none have incorporated the bulk of the career
field planning issues that leadership points to as defining a healthy career field. The goal of
this research effort was to provide such a model.

While RL/BL models can be helpful to assess the steady-state behavior of a policy
decision, if other career field health issues are not explicitly factored into planning for the
long-term future of the enterprise, there is a chance that the enterprise will never achieve
health in those areas. Because Air Force leadership is interested in finding ways to ensure that
these other career field management factors are addressed in the long term while they continue
to ramp up the force, we sought to build a model that considered them while making
recommendations regarding annual production. To do that, we incorporated more into our end-
state requirements than is typically considered in an RL/BL model. (Note that use of the term
requirements in this report is different from that in traditional RL/BL models. This is
discussed further in the following section.)

Building Our Model

This study sought to develop a multigoal linear programming model to project the short-
term (e.g., over the next five years) and long-term (e.g., 15 or 20 years down the road)
consequences of career field planning decisions for the health of the active component
MQ-1/9 RPA force. The model tries to exactly match the pilot inventory to the desired end-
state requirements by duty by determining the annual production and crossflow needed. The
model factors in retention patterns derived from previous RAND research (e.g., Hardison,

* Dr. Jerry Diaz is Chief of the Force Management and Enterprise Readiness Analysis Division (AF/A1PF)
within the Directorate of Force Management Policy (A1P).



Mattock, and Lytell, 2012) and assignments patterns and developmental opportunities similar
to those for traditional manned-aircraft pilots.

We defined the majority of the model constraints, inputs, and desired end-state
requirements by

o [nterviewing Air Force senior leaders and stakeholders to define what a healthy and
sustainable MQ-1/9 RPA pilot career field might look like in the long term. This
information was used to help justify various model design decisions, including what to
vary in the model, how to prioritize our multiple goals, what to display as output, and,
most importantly, the desired end-state requirements for the career field.

o Analyzing existing data, including manpower authorizations and personnel data files.
For example, these data were used to identify the starting inventory of MQ1/9 pilots
and to benchmark historic distributions of duty assignments across commissioned
years of service (CYOS).

o Meeting with RPA subject-matter experts (SMEs). For example, SMEs in the MQ-1/9
enterprise helped to define mission-essential desired end-state requirements of the
future to address how the enterprise will likely be reorganized to accommodate
initiatives to improve the health of the force.

Note, however, that by constructing end-state requirements based on SMEs’ and
leadership’s vision of an ideal healthy and sustainable career field of the future, we use the
term requirements in an unconventional way. Requirements are typically defined in the Air
Force as those currently listed in existing manpower documents, either funded or unfunded. In
this study, requirements are an ideal, a desired end state to aim for that is not burdened by
current budgetary processes and end-strength limitations. In addition, the desired end-state
requirements we specify in our model represent not only the personnel needed to accomplish
the mission but also those needed to incorporate healthy career field aspects (such as
accommodating combat-to-dwell and increased crew-to-line ratios), along with developmental
opportunities similar to those in the traditional manned-aircraft pilot communities—all of
which are important elements in the leadership’s vision for the future of the career field. This
more-inclusive definition of future requirements (one that aims to fill positions related to
career field health as well as mission requirements) is key to eventually building a healthy
career field years down the road; however, we acknowledge that it is a departure from the way
career field planning models (and many Air Force personnel) typically define them.

After building preliminary versions of the linear programming model, we refined it by
exploring a number of excursions to understand how it was functioning. This involved using a
variety of different policy inputs and constraints and then observing the impact of those inputs
and constraints on the shape of the career field many years into the future.



Organization of This Report

The purpose of this report is to explain the inputs, constraints, and model formulation and
to provide a few examples of the excursions that we explored during model development.
Chapter 2 provides an overview of the RPA career field model, including model inputs and
parameters and the model objective function and constraints. Chapters 3 and 4 present the
results of two model excursions that illustrate the how the model functions. The first excursion
examines the two types of production tempos, and the second examines the impact of growth
in requirements. These excursion scenarios were chosen for inclusion because they address
some of the issues that decisionmakers are grappling with as part of several RPA get-well
initiatives currently under way in the Air Force (see Chapter 2 for examples of the get-well
initiatives). The report concludes in Chapter 4 with a discussion of how policymakers can use
the model to inform decisionmaking.

Several appendices are included that provide additional technical information about
various elements of the model and support for those elements. Appendices A and B present
detailed information about the stakeholder and senior-leader interviews that provided support
for many of the elements included in the model. Appendix A lists the leaders and stakeholders
with whom we spoke, the questions we asked during the discussions, and the main topics that
they raised. Appendix B provides examples of and summarizes the comments relating to each
topic. Appendix C contains details of the model inputs and assumptions. Appendix D
describes the model formulation. Finally, Appendices E and F present results of two additional
model excursions that analyze the effects of increased crossflow of pilots from other
communities and adopting air battle manager (ABM) assignment policies. These appendices
further illustrate how the model can be adjusted to address alternative career field management
policies and decisions.



2. RPA Career Field Model Overview

RAND’s optimization model forecasts how career field dynamics, such as production,
assignment patterns, and retention, might unfold over time. Thus, the modeling decisions that
simplify the real context of career field planning are critical to the accuracy and usefulness of
the model and its results. However, the modeling decisions are just one important piece; the
data analysis from which the model inputs are created is equally important. This chapter
provides a conceptual overview of the inputs, assumptions, and decisions that contributed to
our model design and describes how we arrived at various elements of the model. A more
technical discussion of the model elements is given in Appendices C and D.'

We start by explaining briefly how input from senior leaders informed the content of the
model. We then discuss the current state of the RPA enterprise and provide an overview of the
model inputs and baseline assumptions. Finally, we describe the model formulation, which
defines how the model behaves, along with the desired model output.

Characteristics Defining a Healthy Career Field

Development of the optimization model was informed by the future vision for the RPA
career field held by Air Force leadership—a vision we captured through interviews conducted
with senior leaders and key stakeholders (see Appendix A for a list of participants). These
discussions were focused broadly on two questions: (1) How do you define a healthy career
field and good quality of life? and (2) What is your vision for 18X pilots in a 2026 “Air Force
of the future?”

Senior leaders identified a number of initiatives that are essential for ensuring a healthy
RPA pilot career field. Among them were new basing options for RPA pilots, meeting
minimums established for crew-to-line ratios,” establishing combat-to-dwell ratios,” limiting

! Appendix C contains a more detailed discussion of model assumptions and inputs, and Appendix D provides
the model formulation.

% An RPA Jine is the communication link allowing the pilot to fly the RPA remotely. Crew-to-line ratio refers to
the number of crews (consisting of a pilot and a sensor operator) required to operate a single RPA line 24 hours
per day, 365 days per year. The minimum crew-to-line ratio required is still the subject of debate, and until an in-
depth manpower analysis addresses the issue to the community’s satisfaction, the debate is likely to continue.
Nevertheless, a 10:1 crew-to-line ratio has been the recent target for ensuring a healthy OPTEMPO in the Air
Combat Command (ACC) community. In Air Force Special Operations Command (AFSOC), that number may
differ.

3 Combat-to-dwell is the ratio of months spent assigned to combat shift work to months spent not assigned to
combat shift work. It is essentially an analog to the concept of deploy-to-dwell but applied to RPA pilots
deployed in-garrison. The goal of combat-to-dwell is to provide a break from the OPTEMPO of combat shift



(if not fully eliminating) the number of ALFA tour pilots filling positions in the career field,
building confidence and pride among homegrown 18X pilots, establishing crossflow similar to
that found in other rated career fields, and including opportunities for RPA pilots to fly
manned aircraft. The leaders also defined a healthy career field as one that ensures job
satisfaction, good retention, and positive quality of life and is attractive to potential rated
candidates.

Most of the leadership participants also articulated that, in the long run, the goal should be
to create a career field experience for 18X personnel that mirrors that of traditional manned-
aircraft pilots.* They especially emphasized the need to ensure that 18X personnel are well
developed professionally, with developmental and educational opportunities similar to those in
the traditional manned-aircraft pilot communities. This was considered important to help
ensure that 18X personnel are prepared to fill RPA leadership roles, as well as fill command
positions that oversee more than just the RPA community; are competitive for colonel and
general officer ranks; and are well represented in those ranks. The leaders also noted that it
will be important for the health of the career field to clearly define developmental and
educational opportunities and assignments that junior personnel can ultimately expect in the
18X career field and to ensure that these opportunities and assignments are being filled by
18X personnel as soon as possible.

These and many other details from our discussions with leadership and stakeholders about
how the RPA career field should look in the future factored heavily into the way we designed
the model and/or model inputs. For additional detailed comments from our interviews, see
Appendix B.

Initiatives to Make the RPA Enterprise Healthy

The Air Force has undertaken a number of initiatives to improve the health of the RPA
enterprise, recognizing the combat-type missions in which RPA forces are engaged and the
need to improve the morale of airmen in the career field. In August 2015, ACC launched its
Culture and Process Improvement Program (CPIP) for the RPA community. More than 3,300
surveys were sent to officers and enlisted airmen to solicit their views on the challenges facing
the RPA community (Everstein, 2016); nearly 1,200 face-to-face interviews were conducted

work and combat exposure and to allow time for continuation training and other administrative duties typically
associated with being at home station. A combat-to-dwell policy does not currently exist, but it is slated to be
introduced in ACC for mission control element (MCE) pilots in the not-too-distant future to address health-of-
the-force concerns voiced by the RPA community. Ensuring appropriate dwell for launch and recovery (LR)
pilots is already addressed under the existing deploy-to-dwell policy.

* A few participants stated instead that while a traditional manned-aircraft pilot pattern would be fine, it was not
the only pattern that could be acceptable. However, the majority of the participants were adamant that the
traditional manned-aircraft pilot pattern was best. We therefore proceeded with our baseline model using that
pattern. An alternative pattern is explored in Appendix F.



(Carlisle, 2016). The initial results of the surveys led the Air Force to announce, in December

2015, 140 actions that will be taken to improve RPA operations. These actions include

expanding the size of the force, developing a stable deployment schedule and combat-to-dwell

ratio, a reduction in work schedules, and allowing enlisted airmen to fly the RQ-4 Global

Hawk.

Other notable initiatives that are under way include the following:

In April 2015, Secretary of Defense Ashton Carter approved new guidance reducing
the number of combat lines assigned to the Air Force from 65 to 60. Additional support
for this mission is being provided by the Army and by government-owned aircraft that
are operated by contractors (Everstein, 2016; Carlisle, 2016).

In January 2016, Air Force Secretary Deborah Lee James approved a plan to increase
RPA pilot aviation pay from $650 per month to $1,500 per month (Everstein, 2016). In
addition, the Air Force received authorization for an annual $25,000 aviator retention
pay for RPA pilots, which is in line with retention pay for manned-aircraft pilots
(Carlisle, 2016).

In spring 2016, the Air Force approved two initiatives for the RPA career field. The
first was to redesign eight RPA reconnaissance squadrons as attack squadrons.
Reconnaissance squadrons provide intelligence, surveillance, and reconnaissance;
close air support; and battle damage assessment. The redesignation acknowledges that
the mission of these squadrons can include strikes against targets (Secretary of the Air
Force Public Affairs, 2016)

Also in spring 2016, RPA aircrews were authorized to log combat time when flying
aircraft within designated hostile airspace (Secretary of the Air Force Public Affairs,
2016). This too acknowledges the combat role played by these pilots in the conduct of
their missions (Secretary of the Air Force Public Affairs, 2016).

The Air Education and Training Command (AETC) has increased production in the
training pipeline and will graduate 384 pilots in FY 2017, 200 more than have
graduated annually in past years. Resources freed up from the reduction in combat
lines were used to increase training capacity. The Air Force is increasing its FTU
capacity to increase RPA pilot production (Carlisle, 2016).

The Air Force has taken steps to decrease OPTEMPO, establishing a combat-to-dwell
ratio of 1:0.5. This step will “provide airmen predictable schedules, improve work-life
balance, enable further professional development, offer increased training
opportunities, and ultimately improve readiness” (Secretary of the Air Force Public
Affairs, 2016).

The Air Force also has many other relevant initiatives under way to improve morale and

quality of life and to increase professionalism of the RPA force.



Some of the initiatives listed above have clear implications for our model (e.g., the
increases to the training pipeline, the reduction in the combat lines, and the effects of the
aviation pay on retention). We therefore incorporated those that are already under way, as well
as some that are still being planned for implementation in the near- and even long-term future.
We turned to SMEs within Headquarters Air Force, ACC, and AFSOC to confirm the details
of these initiatives for our model inputs and to identify additional initiatives that are planned
for the future. The details of the initiatives are discussed below.

Model Inputs and Assumptions

The model is initialized with the current inventory of each type of active component
MQ-1/9 RPA pilot (18X, 11U, 12U, and ALFA tour)’ at the end of FY 2015 and a set of
MQ-1/9 desired end-state requirements. The main goal of the model is to increase the initial
inventory to ultimately match the desired end-state requirements, while limited by some real-
world constraints. Important considerations are the composition of the inventory over time, the
ability to provide the 18X career field with developmental opportunities similar to those of
traditional manned-aircraft pilots, the time it takes to attain an inventory that matches the
desired end-state requirements, and whether or not attaining this inventory is sustainable.’

The current MQ-1/9 RPA pilot inventory comprises 18X RPA pilots, 11U and 12U pilots,
and ALFA tour pilots. The desired end state that we incorporated into the model is a reflection
of the RPA community’s vision for what the career field should look like in terms of (1) the
number of requirements by duty category and (2) pilot distribution across CYOS by duty
category’ once the career field has had time to mature. This vision of the future RPA career
field addresses several current sources of systemic dissatisfaction® in the RPA community and
the actions required to improve satisfaction,” while considering the future demands that will be
placed upon the community.

The model provides a solution that best matches the inventory to the desired end-state
requirements by determining the production and crossflow needed, while factoring in retention
patterns of each type of RPA pilot and assignment patterns that provide traditional pilot-like
assignments, career paths, timing, and opportunities. As a result, many complexities are

> The model treats 11Us and 12Us as distinct populations when defining the inventory.

6 T . . - . . Lo
Sustainability is determined by whether or not the inventory stabilizes over time, i.e., the annual production is
equal to the annual losses. The inventory can be sustainable and not meet the desired end-state requirements.

7 We use CYOS as a proxy for grade. We do not include grade distributions in the model.

8 See Hardison et al. (2017) for information about sources of dissatisfaction; examples of the initiatives to
address some of them are listed above.

? For instance, implementing combat-to-dwell by increasing desired end-state requirements and thereby
increasing the inventory in the career field.
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involved in both the model inputs and the model formulation. We provide a general overview
of the main elements of the model inputs and formulation in the remainder of this chapter;
more technical details are provided in Appendices C and D."

The main elements that are captured in the model are listed in Table 2.1, along with the
information source that forms the basis of the input for each element.

MQ-1/9 Desired End-State Requirements

We translated the information gathered on the leadership’s preferred direction for the RPA
career field as well as potential plans to improve job satisfaction (e.g., through CPIP

Table 2.1. Elements Captured in the RPA Model

Model Element Our Approach and Source of the Information

Desired end-state requirements by duty category

e Wing level and below within operational community Expanded to match strategic direction with respect to
capacity and number of units
e  Source: Unit structure in FY 2016 authorization data

e Above wing level or outside operational community Benchmarked to have the same proportion relative to
the size of the unit-level pilot population as in other rated
career fields using personnel data files
e Source: Personnel data files

Maximum production capacity Maxed out at total number of FTU seats currently
available
e  Source: AF/A3XC

Retention by CYOS

e 11U/M2U Benchmarked on historical retention patterns since
2004-2005
e  Source: Personnel data files

e ALFA tour Assumed to automatically return to original community
after fixed four-year tour (official intended use of ALFASs)
e Source: AF/A3XC

e 18X Forecast from prior research
e Source: Hardison, Mattock, and Lytell (2012)

Assignment patterns by CYOS and duty category Benchmarked on other rated communities in previous
10 years
e Source: Personnel data files

Crossflow levels by CYOS Benchmarked on historical patterns of reclassification of
rated or nonrated into to traditional pilot career fields
e  Source: Personnel data files

Years of service distribution of entry-level 18X pilots Benchmarked on CYOS of recent 18X RPA pilots at the
point of undergraduate RPA training (URT) completion
e Source: Personnel data files

10 Appendix C provides a very detailed description of the vision for the future RPA career field that was used to
define the desired end-state requirements in our model.
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initiatives) into a set of desired end-state requirements by duty that approximates the types of
jobs that RPA pilots should fill if this were a mature and healthy career field."

We started constructing these requirements by specifying the various types of duties RPA
personnel perform, which we refer to as duty categories. The specificity of the duty categories,
as well as the number of duties considered in the model, necessitated balancing competing
goals—the categories should be specific enough to meaningfully describe all the functions
performed by RPA pilots, yet should maintain a reasonable level of complexity and allow for
meaningful analysis of how each of these facets affects the projected inventory levels.

Table 2.2 presents the 17 duty categories that we modeled. While more specific duty titles
exist, these 17 are sufficient to describe the kinds of duties a pilot is expected to perform, for
modeling purposes. In the table, the duty categories are grouped according to the goals that
were specified by the leadership and that we aimed to achieve in the model. In the model, each
goal is translated into a set of numerical desired end-state requirements, i.e., the number of
RPA pilots needed for each duty.'?

Line-Flying Duties

To develop the desired end-state requirements at the wing level and below, we began by
establishing a baseline of authorized MQ-1/9 active duty positions based on FY 2016 data
from the Manpower Programming and Execution System (MPES) and RPA manning-related
products from AF/A3TC. We then updated or added elements to reflect our current best
understanding of the desired future end state for the MQ-9 force. These changes were based on
inputs from SMEs at ACC/A3MU, 432 Wing (WG), and AFSOC/A3V and our interviews
with senior Air Force leadership (as noted below). For units unaffected by these changes (e.g.,
the 9 and 29 attack squadrons [ATKS] at Holloman Air Force Base), we used the baseline
authorizations in the FY 2016 MPES data.

' As discussed in Chapter 1, by constructing end-state requirements based on SMEs’ and leadership’s vision of
an ideal, healthy, and sustainable career field of the future, we use the term requirements in an unconventional
way. Unlike the requirements typically defined in the Air Force, ours are not those currently listed in existing
manpower documents, either funded or unfunded. Rather, they are an ideal, a desired end state to aim for and not
burdened by current budgetary processes and end-strength limitations. In addition, the desired end-state
requirements in our model are not only the personnel needed to accomplish the mission, but also those needed
incorporate healthy career field aspects (such as accommodating combat-to-dwell and increased crew-to-line
ratios), along with developmental opportunities similar to those in the traditional manned-aircraft pilot
communities—all of which are important elements in leadership’s vision for the future of the career field. This
more-inclusive definition of future requirements is key to building a healthy career field years down the road,
however, we acknowledge that it is a departure from the way other career field planning models (and many Air
Force personnel) typically define requirements.

12 . .. . . .
We assume a one-to-one relationship in the assignment process: one and only one person is assigned to one
and only one job. We know this is not the case in the Air Force, but it would be the result in a perfect world.
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Table 2.2. RPA Model Duty Categories

Duty Category Goal

Line Flying
e Line pilot Sufficient base of RPA pilots to meet demand with
e Line instructor appropriate crew-to-line ratio and combat-to-dwell
e Line examiner and deploy-to-dwell time

Training Instructor

Undergraduate RPA training instructor Adequate training capacity to sustain the
FTU instructor enterprise
LR element instructor

Leadership
Operations squadron director of operations (DO) Experienced officers to lead all levels of the
Operations support squadron/training DO expanded organizational structure

Operations squadron commander

Operations support squadron/training commander
Group commander/deputy commander

Wing commander/vice wing commander

Development and Support (RPA Operations)

Wing and below staff/support Necessary manning in staff and support roles to
Wing or group executive assistant sustain the enterprise and provide career
broadening and professional development

Development and Support (Other)

Above-wing staff (Air Force, joint, executive assistant)  Necessary manning in staff and support roles to
Special duty assignments sustain the enterprise and provide career

In-residence professional military education (PME) broadening and professional development

The desired end-state requirements are driven in large part by a multifaceted plan in

response to ACC’s CPIP to improve the quality of life for 18X personnel, as well as to provide

them the time and space to sharpen their skills through continuation training. Key elements of

ACC’s plan include the following:

e Establishing a new ACC MQ-9 wing at a new base composed of two operations groups
(OGs) with three MCE squadrons per OG."

e Implementing a 1:0.5 combat-to-dwell ratio for MCE crews by either rotating
squadrons within an OG or rotating line MCE crews internally within squadrons. The
crew-to-line ratio remains 10:1.'* The concept of combat-to-dwell was supported by
multiple interviewees as a positive move for the career field.

13 One of the new wing’s two groups could be located at yet another base. This would further diversify the
number of alternative locations for ACC operations squadrons.

'* We assume that the 10:1 crew-to-line ratio provides a sufficient number of crews to allow for days off,
temporary duty, PME, mission-qualification training, and continuation training, while also covering for personnel
who are unqualified or are DNIF (duty not involving flying). The ratio does not cover requirements for squadron
leadership (commander and DO) or other squadron overhead, such as liaison officer (LNO) or squadron
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e Creating two ACC squadrons dedicated to performing LR missions. Together, the two
squadrons would be capable of operating launch and recovery elements (LREs) at
seven different locations on a steady-state basis at a 1:2 deploy-to-dwell ratio.

e Expanding MQ-9 initial qualification training (IQT) capacity by creating two new
active associate FTU squadrons at Air National Guard (ANG) FTU locations at March
Air Reserve Base and Hancock Field Air National Guard Base.

The desired end state assumes that AFSOC would follow ACC’s lead by expanding the
manning in its RPA squadrons to implement a 1:0.5 combat-to-dwell and a 1:2 deploy-to-
dwell for its MCE and LRE crews, respectively. Overall, the Regular Air Force RPA force
envisioned in this desired end state would be responsible for operating 44 out of 60 combat
lines on a steady-state basis, although it would be capable of flying 45 combat lines.

In total, the desired end-state requirements specify a total of 924 positions for line flyers'’
in operations squadrons. For each operations squadron, we assume that 15 percent of the line-
flyer positions are for line instructors and 10 percent are for line examiners, which results in a
total of 147 line-instructor and 97 line-examiner positions across the MCE and LRE
operations squadrons in ACC and AFSOC. The remaining 680 positions are for line pilots.
While the vast majority of line-flyer positions are needed to fill MCE and LRE “cockpits” at a
1:0.5 combat-to-dwell and a 1:2 deploy-to-dwell (827), respectively, it should be noted that a
significant number of line flyers (97) are also needed to fill squadron-level “overhead”
positions, including serving as liaison officers (LNOs) (27 of the 97) or in a squadron
operations center (SOC) (70 of the 97).'® For comparison, the total number of authorized line-
flyer positions in the MPES database as of FY 2016 is 704, with a combat-to-dwell of 1:0, i.e.,
combat all the time with no dwell time.

Because these desired end-state requirements are built to achieve the combat-to-dwell and
crew-to-line ratios that ACC has targeted in response to CPIP proposals to ensure that the
force is not overburdened and has sufficient time to conduct continuation training and to do so
while being able to conduct the mandated 45 active duty combat lines, this should provide a
sufficient base of RPA pilots to meet the mission demands (assuming the lines are 100 percent
manned). This does, however, assume that the crew-to-line and combat-to-dwell ratios ACC
has identified as targets are adequate. If manpower analyses or other research in the future
suggests that they are not sufficient to meet the force’s continuation training needs and reduce
the combat burden on the force, these numbers will need to be revised. In addition, if the

operations center (SOC) duty, since operations squadrons are provided separate authorizations for those
positions.

15 5. . . . .. . .
Line flyers comprise line pilots, line instructors, and line examiners.

' These 97 positions do not include any LNO positions in AFSOC RPA squadrons, even though, in practice,
AFSOC sends people to fill those types of positions. They do so “out of hide.”
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structure of the ACC or AFSOC MQ-1/9 enterprise changes—e.g., if additional wings or LR
locations are added—the numbers would also need to be revised.

Training-Instructor Duties

The training-instructor duty categories encompass positions for active duty instructor
pilots engaged in URT, IQT for new MQ-1/9 MCE crews, and qualification training for MQ-
1/9 LRE crews. A total of 235 active duty instructor positions were specified as the target
desired end state, a majority (141) of which are concentrated in three FTU squadrons at
Holloman.'” At the same time, we recognize that long-term production needs should
ultimately determine FTU instructor manning (i.e., the number of instructors needed depends
on the number of students), so the model does not attempt to fill FTU instructor requirements
after FY 2018 beyond what is necessary for annual production based upon a specific student-
to-instructor ratio. This adjustment to the training-instructor end-state requirement is intended
to capture leadership’s view about the importance of ensuring that training capacity is just
high enough to sustain the enterprise.

Leadership Duties

In the leadership category, the desired end-state requirement is 27 commander and 26 DO
positions at the squadron level. These positions are roughly evenly divided between operations
support squadrons (OSS) and OSS/training squadrons. Although wing- and group-level
command positions in RPA units are not always explicitly coded to be filled by 18X
personnel, we assumed the desired end state would, at a minimum, envision developing 18X
personnel to fill the commander and vice commander positions at the wing level for all-RPA
wings (six positions in three wings), as well as the commander and deputy commander
positions for their subordinate groups (ten positions in five groups), thereby providing officers
to lead all levels of the organization.

Development and Support Duties

For certain duties that fall within the general area of development and support, information
on current requirements either does not exist or would likely provide a poor forecast of future
requirements. Actual staff requirements in FY 2016, for example, are widely viewed as
insufficient for the future, in part because of the current lack of career development
opportunities. In addition, the Air Force does not award opportunities to attend PME via
manpower authorizations, so there are no firm data to draw on for projections of long-term
PME opportunities.

1 . .. . . .
! The student-to-instructor ratio is provided in Appendix C.
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Without a feasible way to design model requirements for these duties, we sought to use the
proportion of these positions in other rated communities as a benchmark to determine the
number of requirements for RPA pilots based on the desired end state. To calculate the
benchmark, we first classified all personnel in the benchmark community into the 17 duty
categories presented in Table 2.2. Then, for each the five development and support duties
missing a desired end-state requirement, we calculated the ratio of benchmarked personnel to
the number of benchmarked line flyers. To obtain the RPA requirement for each of the five
duties, we took the ratio for that category and multiplied it by the total line-duty requirement
in the RPA end state. For example, the traditional Air Staff to line duty traditional pilot ratio is
0.19, which, when multiplied by the 924 line-duty requirement, results in roughly 176 Air
Staff RPA positions.'®

We explored each traditional pilot community and the ABM career field as possible
benchmarks.'® Figure 2.1 shows the numbers of personnel in each type of developmental
assignment.”® The traditional pilots and ABM benchmarks have similar above-wing executive
officer, staff, and special duty requirements for the future RPA career field, but they differ in
joint staff and PME. Ultimately, we focused on the traditional pilot benchmark in the bulk of
our model excursions, as that would best represent the vision expressed by most of the senior
leaders and stakeholders in our interviews (i.e., that the career field should be modeled after
traditional pilot developmental assignment patterns). However, we did explore the ABM
benchmark as an alternative. Those results are presented in Appendix F. The remainder of this
report presents results using the pool of all traditional manned pilots as the benchmark.

While there are no explicit requirements for these development and support duty
categories, by ensuring that the same proportion of the desired end-state requirements exist at
the same experience levels (in terms of CYOS) as in the traditional pilot world, the model will
seek to fill them with the appropriately experienced personnel. By doing so, the model ensures
sufficient opportunity for RPA pilots to be developed with leadership opportunities much like
those of traditional manned-aircraft pilots. Building in similarity to traditional manned-aircraft
pilots will help ensure that RPA personnel are getting the right developmental assignments at
the right points in their career.”' Figure 2.2 summarizes the desired end-state requirements
described in this subsection by aggregate duty category.

18 . . . . .

The final benchmark ratios that determine the model requirements are an average of the ratio calculated in
each of the previous 10 fiscal years to ensure that they better approximate the long-run tendencies in the
benchmark communities.

19 , . . . .
At our sponsor’s request, we investigated the space and missile career field as a possible benchmark, but we
decided the result was not sufficient to proceed with incorporating it into the model.

20 Table C.2 in Appendix C presents all the benchmarks calculated.

21 . L
For example, headquarters staff jobs for junior-level personnel have far less value for development than
headquarters staff jobs for more senior personnel. Also, traditional manned-aircraft pilot assignment patterns tend
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Figure 2.1. Theoretical RPA Requirement for Different Community Benchmarks
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Figure 2.2. End-State Requirement by Aggregate Duty Category
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to involve staff assignments for more senior personnel. Giving RPA personnel similarly relevant developmental
experience will make them more likely to be competitive for colonel and general officer positions.
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Maximum Production Capacity

The main mechanism available to increase the RPA inventory is production, which in this
model refers to the number of officers who successfully graduate from FTU training
annually.”> Without any constraints, the model (and any system in general) would maximize
the production to meet the desired end-state requirements (or to mitigate the shortage) as soon
as possible. If allowed to do so, the model would suggest significantly large production for the
first couple of years and then would significantly decrease it and then increase it again years
later, thereby producing an erratic sine wave (or EKG [electrocardiagram]-like) pattern that is
neither stable nor predictable.

Similarly, the Air Force needs a stable and predictable training plan to ensure that it has
the correct number of instructors for training. (A long lead time is required to produce
qualified instructors.) Also, enough seats to train the officers in a timely fashion are needed to
minimize breaks in training. And finally, a healthy OPTEMPO through the FTU is needed.
Therefore, it is necessary to place upper bounds on production to ensure meaningful and
reasonable production levels in any given year. More specifically, we limit production in three
ways. First, we impose annual production upper bounds from FY 2016 through FY 2018,
based on inputs from RPA career field representatives.” These upper bounds capture the fact
that some training resources are dedicated to transitioning MQ-1 pilots to the MQ-9 airframe
and thus are unavailable for new RPA pilot training. We also limit annual 18X production at
300, the maximum number of RPA pilots that are expected to graduate from URT annually
over the same time period.*

Second, we limit the number of new RPA pilots that the FTU can produce according to the
number of instructor requirements that are met while meeting a student-to-instructor ratio of
2.55; however, we allow for a temporary surge in the student-to-instructor ratio (i.e., we allow
for an increase in production beyond what should be expected given the number of available
instructors) in the first four years. In essence, we assume that it would be unrealistic and
unsustainable to continue that surge in student-to-instructor ratio for longer than a few years.

*2 Our definition of production is different from other uses of the term. Production usually refers to the moment
officers earn their wings, which, for traditional manned-aircraft pilots, is the completion of UFT.

2 The FY 2016-FY 2018 upper bounds differ from the FY 2019 and onward upper bounds due to meeting the
Deputy Secretary of Defense’s decision that the FTU instructor positions need to be manned at 100 percent and
the RPA community’s belief that production needs to increase significantly over those years. FY 2019 and
onward have a different upper bound based on the number of officers graduating from undergraduate RPA pilot
training and funneling into the FTU.

** The 300-graduate limit represents all URT graduates to feed all RPA platforms, not just the MQ-1/9. If the
model chose to produce 300 MQ-9 FTU graduates, this would mean shifting all URT graduates to the MQ-9

platform and providing zero URT graduates to the other RPA platforms. While this is a valid possibility, it is
highly unlikely.
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Third, we incorporated a smooth-flow production constraint to ensure that year-to-year
deviations in production are within reason, i.e., we added a constraint that ensures that
production from one year to the next does not change by more than 10 percent. While not a
direct production capacity constraint, it does limit the production options from year to year
and avoids having sine-like patterns occur in the production projections.

Retention

Retention is also a key component of career field planning and health. If retention is high,
less production is required to maintain a healthy inventory. If retention is low, more
production is required to keep inventory levels steady. Production needs to be adequate to
ensure that enough personnel make it to the later years and gain the experience needed to fill
leadership positions and take advantage of developmental opportunities. Because the RPA
career field is new and the first cohort is coming up on the end of its active duty service
commitment (ADSC), it is not clear what retention behavior will emerge. Production levels
are tightly tied to retention behavior, so this uncertainty is causing anxiety over how to plan
for the career field. Thus, it is necessary to consider and model various retention patterns.

Retention patterns also differ by career field and CYOS. For instance, 18Xs incur a six-
year ADSC, while 11Us incur a 10-year ADSC, which implies very different retention rates
for 6 and 12 CYOS. As a large bulk of service personnel leave after the expiration of their
ADSC, 18Xs will leave earlier and have less certainty of making it to retirement eligibility.
Thus, we apply distinct retention patterns for each career field (11U, 12U, 18X, and ALFA)
by CYOS.

We assume that all ALFA tour pilots exit the career field at the end of a fixed four-year
term, and, for 11Us and 12Us, there are sufficient historical data to calculate retention rates for
each CYOS. However, there has not been enough time since the 18X pilot career field’s
inception to observe retention patterns. Without historical retention data to draw on, we chose
to apply 18X retention profiles from econometric forecasts made in prior RAND research
(Hardison, Mattock, and Lytell, 2012). However, due to the uncertainty inherent in these
forecasted retention rates (especially given that personnel in the 18X pilot career field appear
to be stressed and dissatisfied with many aspects of the community), we included a range of
possible retention profiles for 18X personnel which we characterize as either low, medium, or
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high losses.*® Figure 2.3 presents the cumulative continuation rate curves used as the retention

rates in the model.?¢

Figure 2.3. Cumulative Continuation Rates Used in the Model
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By examining the impact of a range of losses, it is possible to determine how sensitive the
results are to changes in loss rates and at what point increased losses measurably affect
inventory and production outcomes. To help provide context for our low, medium, and high
losses, we compared the size of the loss profiles with losses experienced in the 11U career
field. While it is difficult to compare the two groups by CYOS (due to differences in service
commitments and retention patterns), the low-losses retention profile can be considered as
being slightly better than historical 11U retention through 15 cumulative CYOS, while the
medium- and high-loss retention profiles would be significantly worse than historical 11U
retention.”’

* Our low, medium, and high RPA retention loss profiles are based on predicted retention profiles in Hardison,
Mattock, and Lytell (2012). Low losses are the expected retention rates if civilian pay is similar to military pay,
medium losses are the expected retention rates if civilian pay is 125 percent of military pay, and high losses are
the expected retention rates if civilian pay is 150 percent of military pay. Given that retention and losses are
opposites, knowing one rate (say, retention) ensures that one can calculate the other (losses). We chose to
implement loss rates in the model.

26 . . . .

The high losses are not shown or discussed further because the inventory levels under high losses were
decimated and never recovered. Additionally, it seemed unrealistic that the Air Force would let such a high level
of losses persist over time without taking any action to reduce them.

27 As noted previously, we cannot speculate with confidence on the level of RPA pilot retention to expect today
or in the near future, because no data on 18X retention currently exist. The career field is simply too young, with
most members having not yet reached their service commitment end date. However, as explained in a previous

footnote, our low-loss profile (obtained from Hardison, Mattock, and Lytell, 2012) is based on historical data on
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Assignment Patterns

The prime difficulty for career field planners lies in the variation of experience levels
across categories of job requirements and the fact that it often takes many years to build the
experience required for certain duties, such as more senior-level leadership positions. We
capture this dynamic by imposing limits on how RPA pilots can be assigned to desired end-
state requirements by duty category, according to norms in other communities. For example,
suppose a healthy career field tends to assign junior officers to line duties while reserving
more senior officers for staff and leadership duties; we address this by ensuring that our
assignment process follows these patterns of behavior. To capture these kinds of assignment
patterns, it is necessary to identify a mature career field that contains the desired
developmental and leadership opportunities and has been consistent over time.

Specifically, the model assigns officers to desired end-state requirements by duty category
in such a way that duty-specific maximum percentages for each CYOS for each duty category
are maintained. These values are based on the maximum percentages of traditional manned-
aircraft pilots (or ABMs, in the case where we explore an alternate assignment paradigm)
assigned to each duty category over the previous 10 years. For each CYOS, the model is
permitted only to meet desired end-state requirements in a way that does not exceed the

the level of observed retention among nonrated line officers, when military and civilian pay opportunities are
similar.

Given this, if we assume that civilian or private sector RPA pilot job opportunities pay about as well as RPAs
are paid in the military (and we assume that RPA pilots will behave similarly to that of typical nonrated line
officers), then we could speculate that RPA pilot retention rates would be closer to the low-loss profile in our
model. However, if RPA pilot job opportunities in the civilian sector are garnering significantly higher pay now
or in the near future, then retention rates could look more like the medium- or high-loss profiles. As noted in
Hardison, Mattock, and Lytell (2012), high-paying RPA pilot job opportunities in the civilian and private sector
markets do exist, but those jobs are not widespread, and of the few available, some include deployments to
foreign locations, reducing their attractiveness. This would therefore suggest that the low-loss profile could be a
reasonable expectation for the near future; however, that may change—and change drastically—as soon as the
Federal Aviation Administration starts allowing RPA into commercial airspace. It is also worth noting that it has
been more than five years since the Hardison, Mattock, and Lytell (2012) study. Civilian and private sector jobs
for RPA pilots could be more plentiful or lucrative now.

In addition, the low-loss profile also assumes that the satisfaction level within the RPA community is about
equivalent to that of the typical nonrated line officer. If, instead, the RPA community is less satisfied with its job,
it could lead people to leave at higher rates than expected, even if civilian pay is equivalent. Given the findings of
Hardison, et al. (2017) and the Air Force’s CPIP effort, there may be reason to be concerned about satisfaction
within the RPA community. If CPIP efforts to address sources of dissatisfaction within the community are
unsuccessful (or modest at best), then this would change our thinking on what level of retention to expect going
forward.

In short, the level of retention to be expected hinges on both the Air Force’s efforts to address satisfaction
within the community and the potential pay opportunities for RPA pilots in the civilian and private sector. If the
Air Force is committed to taking actions to provide RPA pilots pay that is competitive with the private sector,
even when those private sector opportunities increase, and they take steps to mitigate the major sources of
dissatisfaction and are successful, we would speculate that the low-loss profile is a safe assumption. If the Air
Force does not succeed in accomplishing both of these, retention could be worse. How much worse will depend
on the magnitude of the dissatisfaction and/or gaps in pay and the number of civilian job opportunities.
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historical percentages of traditional manned-aircraft pilots in that CYOS assigned to that duty
category.”® It is important to note that the model does have some flexibility in the CYOS
distribution, as the CYOS by duty historical maximums are treated as an upper bound. That is,
the model can assign up to the maximum percentage for each CYOS, but it cannot assign more
than that. This assignment-pattern distribution helps determine the distribution of RPA
personnel across CYOS in the inventory as the model tries to match the inventory to the
desired end-state requirements.

It is also important to note that the model limits the assignments that RPA pilots can fill,
depending on the RPA pilot’s career field. We assume that 18X and 11U pilots are
interchangeable and ought to be assigned according to the benchmark career field shape across
CYOS, as described above. However, leadership (including our sponsor and those we
interviewed) has indicated that ALFA tour pilots and temporary 11Us who came directly from
UPT are meant primarily to augment unit-level requirements and are not a permanent part of
the community. Therefore, we limit their assignments to line flying, FTU instructor, and LRE
instructor duties.

Crossflow Levels

It is common in the Air Force to have low levels of crossflow where an officer in one
career field reclassifies into another career field. However, the Air Force has exploited this
mechanism to help increase the RPA career field inventory quickly to meet the operational
mission demands. Crossflow can occur within rated communities and from nonrated
communities.

Because leadership and stakeholders indicated that crossflow should be no more or less
than what naturally occurs in other rated career fields, to establish planned crossflows for the
RPA community we again turned to the rated community’s historical crossflows for
benchmarks. We tracked all officers who were reclassified within the rated community over
the past 10 years. Examples include reclassifying from mobility pilot (11M) to reconnaissance
pilot (11R) and from a nonrated specialty such as intelligence (14N) to a pilot specialty. Using
this information, it is possible to calculate benchmarks based on the fraction of pilots in each
community who recently transitioned from a different pilot career field or from a nonrated
career field.”

*® The traditional manned-aircraft pilot benchmark cannot be used for officers in the first six years of their
careers, because traditional manned-aircraft pilot training is so much longer than RPA pilot training. There is also
one duty (LRE instructor) that does not exist among traditional manned-aircraft pilots. Thus, for CYOS 0 through
5 and for LRE instructor duty, we use the patterns observed in the RPA community, averaged over the previous
four years.

%% See Table C.8 for the historical crossflow data within the pilot community.
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As before, we average these benchmarks over the previous 10 years and we apply the
benchmarks to the total number of desired end-state requirements (which represent the long-
run size of the RPA community). For example, over the previous 10 years, about 1 percent of
traditional manned-aircraft pilots were classified as a different pilot specialty in the previous
year. Applying this 1-percent benchmark to the total size of the RPA community (about 1,700
pilots) produces a maximum crossflow rate of 17 pilots per year. This benchmarking process
is identical for nonrated crossflow into the RPA community, except that it arrives at the
benchmark by identifying RPA pilots who held a nonrated specialty in the previous year.

Years of Service at Time of Entry Into the RPA Force

The length of training and when a pilot earns his or her wings are variable and depend on a
large number of factors, including source of commission, graduation, and training-seat
availability. Therefore, because every pilot graduates at a different point in his or her career,
ADSC commitment does not begin until the pilot earns his or her wings. Since every produced
officer differs in timing, we incorporate this aspect by calculating the CYOS distribution of
each newly produced officer over time and distribute them in the model according to this
distribution. Also, any officer who crossflows into the RPA career field has prior experience
that must be accounted for as we distribute him or her into an appropriate CYOS.

To calculate these distributions, we collect all RPA pilots who appear in the previous three
annual personnel data snapshots and determine each pilot’s CYOS at the point where he or she
completed training. The model can then use this information to accurately assign new pilots to
CYOS bins over time. Early versions of the model classified new RPA pilots into CYOS bins
by the simple fractions found in the personnel data (i.e., if 9 percent of the 18X pilots in the
data completed training in year 2, the model allocated 9 percent of all new pilots to CYOS 2).
However, there is likely some noise in these fractions that is unique to the recent time period,
and using the raw fractions preserves this noise and applies it to the career field forever. To
achieve smoother CYOS distributions, we fit a univariate probability distribution to the data
for each career field.”’

0 we explored the Poisson and negative binomial distributions as they are commonly used in statistics for
variables that can only be integer values. The final results employ Poisson distributions for each career field.
Additionally, for each career field, there is a CYOS floor that is greater than zero (e.g., no RPA pilots finished
training in the first year of service). Thus, we had to truncate the distributions at the career-field-specific CYOS
minimums to accurately fit the data. For 11U and ALFA tour pilots, we also truncated the distributions from
above at year 12, as it seemed unlikely that the career field managers would want to crossflow pilots into RPA
any later in their careers, even if they had done so in the past out of necessity.

23



RPA Model Objective Function and Constraints

Our RPA model is a multiyear linear programming model, implemented in SAS,*' that
takes user-specified manpower requirements (in this case, the desired end-state requirements)
as inputs. By varying flows such as production, losses, and crossflow, the model shapes
projected MQ-1/9 inventories that attempt to match the MQ-1/9 desired end-state
requirements while also meeting constraints and conditions on either the flows or the
inventories. A technical description of the model is provided in Appendix D.

Objective Function

The objective function is the means by which the linear programming solver identifies an
optimal solution, and the constraints determine the feasible region containing all possible
solutions that satisfy all of the constraints and in which the optimal solution (or solutions) is
found. Thus, it is important that the objective function contain a meaningful metric (or
metrics) for identifying that one solution is better than another (or all others). In our model, we
include four goals in the objective function, which can be thought of as multigoal
programming: to match the inventory to the desired end-state requirements exactly (i.e., with
zero shortage and surplus) and to produce and crossflow the smallest number of RPA pilots to
accomplish the match while adhering to a desired assignment pattern. The shortages are
represented by the sum of all unfilled desired end-state requirements. The surplus is calculated
as the sum of all unassigned individuals. To reduce training, salary, and future retirement costs
(without directly calculating these costs), the model minimizes the total number of produced
RPA pilots, while trying to meet requirements.’> As RPA pilots who crossflow into another
career field often require additional training, the model also minimizes the total number of
RPA pilots who crossflow into the RPA career field (per the leadership and stakeholders’
vision to phase out ALFAs and limit crossflow into the community to levels similar to those in
other rated communities). Taking these goals into consideration, the objective function
minimizes the summation of the following:

1. The number of unmet desired end-state requirements (this represents a personnel
shortage for the RPA career field).

2. The number of RPA pilots who are not assigned to a desired end-state requirement
(this represents an RPA pilot surplus).

1 SAS once stood for statistical analysis system. Here we are referring to the SAS programming language and
the SAS PC environment, which are products of SAS Institute, Inc.

32 If the model can bring in 10 RPA pilots and meet requirements, it could bring in 20 RPA pilots and still meet
requirements. So without calculating the true lifetime cost for each additional pilot, it stands to reason that if you
were to minimize the number of produced officers, you would in fact reduce the cost to the Air Force.. Thus, the
model aims to bring in the smallest number of pilots that still meets requirements.
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3. The number of produced RPA pilots (to keep training, pay, and retirement costs at a
minimum).

4. The number of crossflows into the RPA career field (to keep training costs at a
minimum).

However, we found that it is not enough to simply minimize the summation of these four
goals, which, as generally stated above, equates all of these goals to each other. Within a goal,
all duties are equal to each other; penalties for shortages/surpluses are equal to the penalties
for producing and crossflowing RPA pilots. Assuming equality across the goals was found to
not match reality—some duties are prioritized higher than others. Thus, we weighted the terms
in the objective function to reflect the priorities that we heard from senior leaders and our
sponsor.

As one example, FTU duties in the near term and line-flying duties are prioritized above
all others. Manning the line (filling line-flying duties at 100 percent) has traditionally been the
priority. More recently though, in recognition of the fact that an increase in training production
necessarily involves an increase in the number of instructors, senior leaders have directed all
instructor positions in the MQ-1/MQ-9 FTU to receive manning priority. To capture this
policy, we placed a higher weight on the FTU instructor requirements relative to others in the
model.

As a second example, crossflowing in ALFA tours for four-year tours is seen by senior
leadership as less desirable than crossflowing in 11Us/12Us, which is seen as less desirable
than producing 18Xs (beyond the levels of crossflows that occur naturally in any career field).
Thus, we assign a penalty to each ALFA tour pilot who crossflows into the RPA career field,
and we phase out ALFA tours starting in FY 2026. With this penalty, it is still possible for
ALFA tour pilots to fill desired end-state requirements, but the model will do so only if the
desired end-state requirement cannot be filled with 18X pilots. We cap the 11U production at
the normal crossflow levels benchmarked against other career fields (see the previous section
on crossflow levels and Appendix C for more information). The section titled “Parameters” in
Appendix D presents more details on the values of the weights used in the objective function,
as well as further discussion of the implications of these weights.

Model Constraints

Constraints are mathematical formulations of real-world limitations that should be taken
into consideration or, at the very least, the best approximation to the real-world limitations that
we are able to model. Any valid or practical solution in real life should satisfy these
limitations, so they are enforced in the model to ensure that any model solution makes sense in
real life and to the decisionmaker. As noted above, the model calculates inventory from one
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fiscal year (FY) to the next in a typical inventory-control model formulation®® as applied to
this specific situation. The main constraints that define meaningful model solutions given our
objective function are the following:

1. The inventory for each pilot type for a particular FY and CYOS is equal to the
inventory in the previous FY and CYOS plus total gains in the current FY and CYOS
minus total losses in the current FY and CYOS.

2. The number of assigned personnel (which is equal to filled desired end-state
requirements) plus the number of unfilled desired end-state requirements®* equals the
total number of desired end-state requirements for each duty and FY.

3. The number of assigned personnel plus the number of unassigned personnel is equal to
the total inventory for each career field, CYOS, and FY.

4. FTU production (which includes newly produced 18Xs and 11U/12U/ALFA
crossflows) is no more than a specified upper bound.

5. 18X production is no more than the maximum number of expected graduates from
URT.

6. Production for a career field in a particular FY must not vary significantly from the
production in the previous year, which smooth-flows the production from year to year,
making production and training capacity planning easier.

7. The number of FTU instructors and the number of students must satisfy the specified
student-to-instructor ratio exactly. Without this constraint, the model would often fill
more FTU requirements than needed, resulting in as high as a one-to-one student-to-
instructor ratio.

8. The objective-function value is not penalized for unfilled FTU instructor desired end-
state requirements if those requirements are not necessary to meet the level of
production given the specified student-to-instructor ratio.

9. The number of personnel who crossflow into the RPA career field does not exceed the
upper bound, which is the average historical crossflow rate for traditional manned-

33 Inventory theory is a subspecialty within Operations Research. The inventory-control problem is a classical
example in which a company must decide how much of each product to order in each time period to meet
demand for its products. Here, the order of products represents the production of RPA pilots and the demand is
the desired end-state requirement by duty category for a time period of one year.

* To be clear, when we say unfilled desired end-state requirements, we mean the gap between the inventory in a
given FY and the desired end-state requirements if they were filled at 100 percent. Some of these unfilled
requirements may include developmental assignments and other positions that, while not critical for executing the
mission, are important for ensuring a healthy and sustainable career field (e.g., a sustainable OPTEMPO, time for
training, staff assignments). However, given that our definition of requirements includes these other, non-
mission-essential roles, it is important to note that the existence of unfilled positions may not mean that ability to
execute the mission (at least in the near term) would be compromised. Instead, it means that over time, if those
positions continue to go unfilled, career field health could be eroded, which in turn could impact the mission in
the long run.
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aircraft pilots multiplied by the desired end state. (We used desired end-state
requirements as a proxy for inventory under the assumption that each desired end-state
requirement will be filled with one and only one officer.)

10. The number of personnel who crossflow into the RPA career field must be greater than
the lower bound, which is a user-specified rate for traditional manned-aircraft pilots
multiplied by the desired end-state requirement and can be zero. (We used desired end-
state requirements as a proxy for inventory under the assumption that each desired end-
state requirement will be filled with one and only one officer.)

11. The model returns the current and future (i.e., created by the model) ALFA tour and
UPT-direct pilots to their original traditional manned-aircraft pilot career field once
they have finished serving the four-year tour.

12. Losses are equal to the inventory multiplied by the loss rate.

13. Assignments to desired end-state requirements by duty category should not exceed the
maximum upper-bound percentage of the desired assignment pattern, which dictates
the upper-bound percentage of the number of officers from a particular CYOS that can
be assigned to each duty category for all those assigned as RPA pilots.

Together, the objective function and constraints enable the computation of the optimal
inventory by RPA pilot type, CYOS, and FY for the desired end state, and as a result, optimal
production and crossflow rates are provided, as well as a timeline to career field health.
Appendix D presents technical details of the model formulation. The next two chapters outline
two case studies: one in which the top priority is to fill desired end-state requirements as
quickly as possible, and one that takes a more balanced approach to career field planning,
where we look at the effect on production and inventory while increasing the desired end-state
requirements.
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3. Comparison of Two Production Tempos

The current thinking in the RPA community is that production needs to be maximized to
build up the RPA career field quickly. The thinking behind a quick build-up is that there will
be enough personnel to achieve many of the targets the Air Force is currently aiming for, such
as instituting combat-to-dwell, increasing the crew-to-line ratio, potentially flying more
combat lines when the 60 combat lines cap is lifted in a few years, having enough personnel to
perform the day-to-day mission while providing some personnel the opportunity for education
and development, and, as a last example, the chance to fill Air Force staff and joint positions.
This last point is seen as an added bonus given the current fighter pilot crisis. The fighter pilot
manning situation has gotten so dire that the Air Force is considering not filling the fighter
pilots line-flying duties at 100 percent so that there will be a nonzero number of fighter pilots
available to fill Air Force staff positions. In the march to achieve what is an impressive list of
goals simultaneously, the Air Force sees maximum production as a means for attaining these
goals and enabling it to do so quickly.

With that in mind, we considered two scenarios that affect production tempo: One imparts
this sense of urgency to fill desired end-state requirements to achieve the goals quickly; the
other takes a more mindful approach to filling the desired end-state requirements in a timely
manner while making sure there are assignments and opportunities for each RPA pilot and
realizing that production decisions made now will have lasting effects into the future. This
chapter describes results from these two scenarios, more specifically described as follows:

1. Meet desired end-state requirements as soon as possible (or, for brevity, the ASAP
scenario). In this scenario, the model places a far higher priority on filling desired end-
state requirements in the near term and a higher priority on filling desired end-state
requirements than on minimizing unassigned personnel (i.e., pilots in excess of desired
end-state requirements given the experience levels required for the duty category). This
scheme represents a policy environment where operational needs demand that the
career field be able to fill all desired end-state requirements as quickly as possible,
even if it means that the experience levels across the force deviate from the ideal and
must be managed in the future.

2. Balanced career field management. This scenario (the balanced scenario) weighs the
number of unfilled desired end-state requirements equally against the number of
unassigned personnel. The balanced scenario also weighs the future and the present
equally (although it keeps a high priority on requirements through FY 2017, to capture
the fact that the Air Force has already planned for high levels of production for these
years).
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Thus, the fundamental difference between the scenarios is the urgency placed on filling
requirements as quickly as possible (short-term career field planning) versus more-holistic,
longer-term career field planning. Table 3.1 shows how the model assumptions differ between
the two scenarios.

Table 3.1. Assumptions Under Two Career Field Planning Scenarios

Assumptions Fill Requirements ASAP Balanced Management
FTU instructors® ¢ Anyone with CYOS 23 in e Same
2016—-2017 can fill position
Production caps® e Total FTU throughput: e Same
(due to MQ-9 TX and URT capacity) 2016: 334
2017: 259
2018: 270
e 18X: 300 per year
New pilots per FTU instructor e 2016-2017:3.0 e Same
e 2018-2019: 2.71
e 2020+:2.55
Filling duties and crossflow® e Higher priority on FTU e Same through 2017, line only
instructor and line duties thereafter
e Higher priority on near-term e Same through 2017,
requirements requirements and overages
balanced thereafter
e Penalize ALFA tours e Same
e Historical levels of 11U e Same unless noted otherwise
crossflow in the text

@After 2017, FTU instructors are limited according to traditional pilot norm.
®There is no total FTU production cap after 2018.
°ALFA tour pilots are not allowed, starting in 2026.

ASAP Production Tempo Results

Given the Air Force’s desire to build up the RPA career field to meet a high level of
demand and to improve career field satisfaction, there is a sense of urgency to grow the
MQ-1/9 portion of the career field quickly. We created the ASAP scenario to see if providing
a sense of urgency (by prioritizing unfilled desired end-state requirements in the near term)
could result in the Air Force reaching the desired end state sooner (roughly 5 to 10 years)
rather than later (roughly 20 years). We tested the ASAP scenario under two different loss
profiles: low loss rates and medium loss rates (described in Chapter 2). We present the results
for these two loss profiles and provide some insight into our findings, what they mean for the
Air Force, and the advantages and disadvantages of this scenario.

RPA Model Results for the ASAP Scenario with Low Losses

The first set of results covers the implications of the ASAP scenario with low losses. We
show the optimal decisions under each scenario and loss profile in two parallel charts.
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Figure 3.1 shows annual production' by type (11U,* 18X, and ALFA tour). The first few years
have some restrictions, included at our sponsor’s request:

e FY 2016 production includes 80 UPT directs (general pilot accessions that were
classified as 11Us upon graduating from UPT) who enter the RPA career field after
completing RPA FTU training and will transition to a manned-aircraft pilot career field
after serving a four-year tour in the RPA community. As they are considered
crossflow, with the same tour length as ALFA tours, we include them in the ALFA
tour category.

e Zero crossflow pilots are allowed to enter in FY 2017-FY 2018 as the RPA career
field is using FTU training capacity to