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Abstract

This paper outlines work by the authors in support of the Unit Manning Initiative as directed by
the Secretary of the Army, Army Chief of Staff and Vice Chief of Staff. In particular, this
technical report discusses the feasibility of unit manning the Army’s 33 combat brigades using
using a scheduling model developed by the authors that assesses the effect of unit manning on
the Army as a whole. The model’s heuristic scheduling methods account for strategic Army
initiatives such as Army Transformation and Unit Rotations. The model makes two sequential
passes over the time horizon to generate an initial brigade Army transformation/unit rotation
schedule and then develops a ‘good’ (feasible) unit manning in support of unit transformation
and unit rotations. Scheduling scenarios are generated using fourteen input variables that alllow
the system user to tailor initial conditions to reflect real-world scenarions and then assess the
effects of policy changes over the 164-month planning horizon. Model output supports analysis
of transformation decisions and friction points in terms of unit availability and personnel
requirements..
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Chapter 1:  Introduction

In the summer of 2003, the authorized strength of the all-volunteer active Army stood at
approximately 480,000 soldiers. Of these, nearly 305,000 were assigned to combat, support and
service support units. In an organization as large as the Army, personnel losses occur daily
across all ranks and skills. Replacements must be recruited and trained year-round to cover
losses. After initial entry training, the Army provides soldiers of all ranks with professionally
developing opportunities. These include formal in-class training for specific skills, professional
military education and on-the-job training. The full spectrum of experiences are designed to
make soldiers competitive for promotion and to serve in positions of increasing responsibility for
a full career lasting 20 years or longer.

World War I generated a level of demand for soldiers with basic combat skills not seen since
the Civil War. At the beginning of World War I, the Army needed large numbers of soldiers
quickly to build new combat units. Later, soldiers were needed to replace battlefield casualties
in committed units. The Army responded to meet demand by (1) implementing a large-scale
basic combat training program; and (2) adopting an individual replacement system for assigning
soldiers to duty positions throughout the Army. This initial entry training program was similar
in certain respects to mass production methods of the time. Professional, combat-experienced
cadre (when available) taught draftees basic combat and survival skills at military installations.
Following initial entry training, soldiers flowed through the personnel pipeline to new units or to
units already committed in a theater of operations.

For over eight decades, during both peace and war, the individual replacement system has
provided the Army with an efficient, flexible means to simultaneously man Army units and meet
the professional development needs of individual soldiers. This system, evolving and improving
over time, served the Army well in World War II, Korea, Vietnam, Desert Storm and today in
Operation Iraqi Freedom.

The U.S. Army Human Resources Command (HRC), formerly know as U.S. Army Personnel
Command (PERSCOM), located in Alexandria, Virginia, oversees the individual replacement
system. Staffed with hundreds of officers, warrants, noncommissioned officers and civilian
personnel, HRC manages unit gains and losses, soldier assignments, professional development
and career progression in accordance with regulations, policies, and laws governing such actions.
HRC intensely manages soldier career development at the individual level. HRC personnel
managers attempt to balance needs of the Army with the assignment preferences of individual
soldiers which are often influenced by concerns for family well-being and stability. HRC also
ensures that assignments provide soldiers with professional development opportunities so they
remain competitive for promotion. In addition to filling operational requirements in operational
Army units, HRC also staffs a wide range of institutional organizations. These include faculty
and students assigned to military and civilian schools such as West Point and ROTC, recruiting
duty, active component/reserve component (AC/RC) advisor positions, and non-tactical
positions in major commands (MACOM) and major subordinate commands (MSC). The bottom
line: HRC ensures that the ‘right’ soldiers are assigned to jobs enabling the Army to accomplish
missions while carefully managing soldier’s developmental opportunities in their pursuit of a
successful career. '



Under the individual replacement system, soldiers move in and out of units thoughout the
year. Assignments normally last three years but often vary between 12 and 48 months. Military
units and institutional organizations manned with soldiers assigned for three-year tours
experience approximately one-third unit tumover per year. When assigned to a duty station for
three years, it is common for soldiers to change jobs several times before moving to another duty
station. Transfers and promotions create upward and lateral opportunities that present important
developmental opportunities for junior soldiers to demonstrate capabilities essential to career
advancement.

The notable exception to the three-year assignment is the short tour where soldiers are
assigned to remote locations without dependents for one year. Replacing personnel losses in
short tour units has become one of HRC’s toughest challenges. Short tours impact the entire
Army personnel assignment system by driving up unit turbulence which hurts readiness and
significantly increasing travel and related costs to move soldiers and families. Units manned by
short tours experience nearly 100% annual turnover; two to three times higher than units manned
with three-year tours. The majority of Army short tours support the 2* Infantry Division in
South Korea. It has been estimated that maintaining the 22,000 soldiers.assigned to South Korea
drives 30 to 40 percent of all Army turbulence [United States Military Academy, 2002]. Three-
year stateside assignments are routinely cut short to meet overseas short tour requirements. In
some respects, the rest of the Army serves as a pool of personnel for meeting Army-wide short
tour replacements.

Despite the benefits of the individual replacement system, Army leaders have long
recognized that unit turbulence generated by frequent personnel turnover breaks down unit
cohesion and reduces readiness in combat units where high cohesion and teamwork are critical to
success [Naylor, 2002]. In August 2002, the Army undertook a study to analyze the feasibility
of changing how the Army assigns soldiers to combat brigade teams; from the individual
replacement system of today to a unit manning system (UMS). Under unit manning, the arrival,
collective unit training, and departure of most personnel assigned to combat brigade teams will
be synchronized with the unit’s mission. The objective is to set conditions for unit leaders, and
the Army, to build higher performing combat teams. By enabling soldiers to train together as a
team, and serve together for extended periods of time, the Army will enhance cohesion and
teamwork in combat brigades thereby enabling the units to more effectively and efficiently
accomplish assigned missions.

This report documents development of a unit manning scheduling model by the authors that
was subsequently used to (1) analyze the feasibility of unit manning the Army’s combat
brigades; and (2) identify and analyze Army-level ‘friction points’ related to transitioning from
an individual replacement system to a unit manning system. Sections 2 and 3 discuss unit
manning concepts and methods, respectively. Section 4 presents the unit manning scheduling
model. Section 5 gives model results briefed to senior Army leaders leading to decisions to unit
man the Army. Section 6 recommends policy chances and outlines the way ahead for unit
manning implementation.

Chapter2: Unit Manning Conéepts

In August 2002, the Army Deputy Chief of Staff for Personnel (Deputy G1), Major General
Larry Adair, organized an ad-hoc group to study personne! turnover and turbulence in Army
units and recommend solutions. Members of the ad-hoc working group included Colonel Bob



Shaffer (G1), Colonel Mike McGinnis (Department of Systems Engineering, U.S. Military
Academy), Lieutenant Colone! Karl Reed (G1) and LTC Paul Thomton (G1) among others.
After studying and discussing the problem, the group concluded that unit manning was a feasible
alternative to reducing turbulence in the Army. The Task Force recommended a full time task
force be created to further develop unit manning alternatives, formulate an implementation plan
and recommend changes to personnel policies to make them supportive of unit manning.

On October 18, 2002, Army Vice Chief of Staff, General Jack Keene, formally chartered a
Unit Manning Task Force to accomplish the following:

e Review the history of Army unit manning, and related efforts, and draw lessons from
these efforts.

¢ Define, scope and bound the unit manning problem.
Recommend alternatives for unit manning the Army to enhance unit cohesion and
improve Army readiness.

¢ Analyze costs and policy implications of implementing a unit manning system.

¢ Recommend an implementation plan to transition from an individual replacement system
to a unit manning system.

This paper documents development of a unit manning scheduling model used to analyze
objectives (3), (4) and (5) listed above. The model simultaneously schedules unit manning, unit
rotations, and transformation of combat brigades into Stryker combat teams and Units of Action
over a 164 month planning horizon.

2.1 Historical Overview of Unit Manning

Historical records document over a dozen attempts by the Army to unit man combat
organizations since the mid-1900s. In each case, the Army eventually reverted back to an
individual replacement system. Table 2.1 below cites, and briefly summarizes, major unit
manning initiatives since 1955 [Thurman, 1989]. Past unit manning initiatives provided an
understanding why previous attempts failed. The Task Force also gained an appreciation for the
complexity of and key insights into unit manning large Army organizations. Key lessons learned
are given below.

Unit manning achieved horizontal bonding among enlisted soldiers but commissioned and
noncommissioned officer turnover broke down vertical cohesion. Senior leaders were allowed to
depart units for personal and professional reasons but junior enlisted soldiers were locked-in for
the duration of the unit manning cycle. Leader turnover created resentment and frustration
among lower ranks.

e Unit leaders were not prepared for the challenges of sustaining unit cohesion and high unit
performance once the unit reached acceptable standards of training readiness. Soldiers grew
weary and frustrated with repetitive training on tasks already mastered.

e Senior Army leadets failed to think through and plan Army-wide unit manning. In support of the
transition from individual to unit manning, the Army failed to change personnel management
policies and processes and failed to change soldier professional development for training, military
schools and promotion policies.



e Several unit manning initiatives were overcome by world events while others lost momentum by
not synchronizing unit manning with on-going Army initiatives.

e Piecemeal implementation of unit manning, in terms of time and location, created disparity and
friction between unit manned units (haves) and IRS manned units (have nots). In most cases,
Army leaders failed to effectively deal with festering resentment between unit manned units (e.g.,
received favorable treatment) versus non-unit-manned units (e.g., cut resources, given less
important administrative duties, etc.) which angered and frustrated unit leaders and soldiers in
IRS units.

2.2 Problem Definition

Operational successes of the U.S. Army dating back to World War I can be traced to the
important contributions the individual replacement system made to manning and sustaining
combat units. For decades, IRS manned units successfully accomplished missions ranging from
combat to peacekeeping to humanitarian relief. Today, the individual replacement system
continues to provide the Army with a flexible means for manning all types of units to meet all
missions.

By design and implementation, the individual replacement system is highly individual
centric. Constant personnel turnover generates significant unit turbulence that breaks down
cohesion. Factors that degrade unit cohesion and readiness are listed below.

o The steady flow of personnel in and out of combat units breaks down bonds between soldiers and
disrupts unit cohesion and teamwork. This is especially troublesome in combat and combat
support units where cohesion and teamwork are needed most.

o Constant personnel turnover leads to wide varying degrees of experience among soldiers. Most
turn-over involves lower-skill level soldiers. This requires units repeatedly train on basic skills
and lower echelon training preventing progression to higher level and higher echelon training.
Turnover impedes the unit from functioning together as an integrated team for any extended
period of time.

e Close to 100% yearly turnover in short tour units makes cohesion difficult, if not impossible to
achieve.

e Manning short tour units requires personnel managers to cut short three year stabilized tours -
which disrupts soldier stability and military family well being. It also drives up costs as soldiers
often move families before the short tour and, twelve months later, the families move to the next
duty station.
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These factors illustrate that the individual replacement system is not well suited to synchronizing
assignments of soldiers to align with the unit’s mission which is important to setting conditions
for success.

What is the Nature of Future Military Operations?

Since the Cold War ended, the Army operations in Panama, Haiti, Somalia, Desert Storm,
Kosovo, Bosnia, Operation Enduring Freedom (OEF) in Afghanistan and Operation Iraqi
Freedom (OIF) have been the full spectrum: Combat, peacemaking, peacekeeping and
humanitarian support. Future operations will be full spectrum, day and night, chaotic, rapid,
intense, lethal, fluid, decentralized, come-as-you-are with little or no notice taking place in
complex urban environments and remote, rough terrain. Distinguishing neutral actors from
hostile enemy forces will be difficult at best. These conditions will generate high levels of
stress, fear, uncertainty and fatigue and have the potential to quickly break down weak teams
into self-serving groups of individuals more concerned with personal safety and survival than
mission accomplishment.

What is Unit Manning?

The intent of unit manning is to set conditions for unit leaders, and the Army, to build
cohesive, high performing combat teams by rigorously managing personnel turnover to reduce
unit turbulence and stabilize combat units. Reducing turnover commonly experienced in IRS
manned units will set conditions for soldier bonding and foster unit cohesion; both of which are
critical for combat teams to accomplish missions. Over time, increased unit stability will also
improve the predictability of Army life for soldiers and enhance well being for Army families.

What Units should be Unit Manned?

Scoping and bounding the unit manning problem led the Task Force to examine various
military organizations to determine which units need to be unit manned and, of those, which
were most suitable. Screening criteria for identifying unit-manned units, necessary and
sufficiency conditions, included echelon (company, battalion, brigade, division, corps), unit type
(combat, combat support, combat service support), density of soldier skills, unit geographic
location, mission essential task list (METL) and range of assigned missions.

Based on analysis and assessments, along with feedback from stakeholders and experts, the
Task Force concluded it was neither practical, necessary, nor feasible to unit-man all Army units.
Units which must either remain continuously functional or be continuously ready for a crisis are
not good candidates. Such units would be better manned using individual replacements.
Examples include:

e institutional support units (e.g., initial entry training units);

e Army schools (e.g., Command and General Staff College, Army War College, Sergeants Major
Academy, U.S. Military Academy);

. headquarters (e.g., Headquarters Department of the Army (HQDA), major command (MACOM)
and major subordinate command (MSC) headquarters);

o tactical units (Army ranger battalions and special forces); and
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e ceremonial units (¢.g., Army bands and the Old Guard Brigade at Fort Meyer in Washington
D.C.

Accordingly, we bounded unit manning to where it was needed most and to units that would
benefit most; namely, combat and combat support units at brigade and below.

Linking Unit Manning to Strategic Army Initiatives

Lessons learned from past initiatives suggested it was important to synchronize unit manning
with on-going strategic Army initiatives would help facilitate successful implementation of unit
manning by leveraging momentum of on-going initiatives. Two on-going strategic Army
initiatives that make this ‘the right time’ for unit manning are Army transformation and unit
rotations.

Unit Manning in Support of Army Transformation.

The Army is presently transforming separate armor, infantry, and cavalry brigades into six
Stryker brigade combat teams (SBCT) and, following that, Units of Action (UAs). Key features
of Stryker brigade teams and Units of Action include:

e organized as fully functional combat teams;

o downsized from approximately 5000 soldiers today to approximately 3800 and 2600 soldiers in
SBCTs and UAs, respectively;

e more technologically advanced than brigades today;
e deployable world-wide within 96 hours compared to two to six weeks today; and
e self-sustainable combat team for short periods of time.

Stryker transformation started in 2000 and will continue through 2007. Currently, the first
Unit of Action is scheduled to transform starting in 2008. Along with organization, technology
and equipment changes, fielding the new units will require major changes to doctrine, tactics,
techniques and operating procedures. Transformation is accomplished in several phases:
Equipment turn-in, unit set fielding (USF), new equipment training (NET), collective training,
major readiness exercises to assess initial operational capability (IOC) and final operational
capability (FOC), and culminating with unit certification. Once old equipment is turned in, the
unit is ‘stood down’ for the transformation period generally lasting 12 to 36 months. Once
certified, the unit is declared ‘ready’ for military operations [Berry, 2002].

Under IRS, the Army normally stabilizes transforming units using a practice called fencing.
Fencing a unit stabilizes soldiers for the transformation period from unit set fielding through
initial operational capability. IOC is a major training event designed to assess the progress of the

- unit under realistic, controlled conditions. Although stabilization rules vary by type of unit,
mission, or location, the objective is to enable the unit to accomplish the mission. Personnel
usually remain in the same duty position until IOC which prevents soldiers from attending
military schools or being reassigned unless released early by the chain of command.

The first Stryker brigade combat team (SBCTI1), 3™ Brigade of 2" Infantry Division,
experienced significant unit turbulence due to poorly coordinated fencing. By the second year of
a three-year transformation, the unit experienced 62% personnel turnover [Berry, 2002]. This
resulted in numerous unplanned, un-resourced repeats of new equipment training. It also
delayed collective training which had to be repeated as well, By I0C in May 2003, 65% of the
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key leaders, including all maneuver commanders, were scheduled to depart the unit within a
month after IOC which broke down cohesion and degraded readiness (see Table 2.2 below).
Under unit manning, personnel assignments will be synchronized with the unit’s lifecycle from
unit set fielding through post-transformation employment, assuming transformation and post-
transformation employment can be accomplished in 36 months.

Brigade (BDE) Arrival Date Planned Departure
Commander (CDR) JUL 2002 JUL 2004
Command Sergeant Major (CSM) MAY 2000

Executive Officer (XO) AUG 2002

Personnel (S1) JUN 2002

Intelligence (S2) JAN 2003

Assistant Intelligence Officer (A/S2) JUN 2002

Operations (S3) JUN 2002

Logistics (S4) ‘ MAY 2001 JAN 2003
Psychological Operations (S5) JUN 2001 , JNP200
Communications and Electronics (S6) DEC 2002 DEC 2003
Civil Affairs (S7) JUN 2001

DECOORD JUN 2002

Military Police (MP) JUN 2002

Engineer (EN) JUN 2002

Battalion (BN)

Commander, 2-3 Infantry (IN) MAR 2001

Commander, 5-20 Infantry (IN) JUN 2001

Commander, 1-23 Infantry (IN) JUN 2001

Commander, 1-14 Cavalry (CAV) JUN 2001

Commander, 1-37 Field Artillery (FA) JUN 2002

Commander, 296 BDE Support BN (BSB) JUN 2002

Table 2.2. Leader Turnover for Stryker Brigade Combat Team One (SBCT1), Fort Lewis

Unit Manning in Support of Unit Rotations.

The end of the Cold War brought changes to the international landscape that caused the
Department of Defense to rethink how to respond to world crises. Across all services, military
troop strengths and forces were reduced by approximately 45% resulting in numerous military
bases closures. A five fold increase in deployments in the 1990s, compared with the Cold War
Era, hastened Army efforts to transform from a heavy, forward deployed force to a quick-
reaction expeditionary force [Berry, 2002]. Short tours continue to sustain Korea, but it has been
6-t0-12 month unit rotations that met demands of increased operational tempo.

As with transformation, rotational units are also fenced under IRS. Non-deployable
personnel are transferred to other units in exchange for deployable replacements three to six
months prior to the rotation. This gives the rotating unit time to integrate and train new
personnel. However, the practice of transferring non-deployable personnel conceivably
increases non-deployable personnel to between 50 to 80% of assigned strength. Rotational units
generally experience substantial turnover among fenced personnel who become transfer eligible
following the rotation.

To mitigate hardships that rotations impose on soldiers and families, the Army adopted
policies to stabilize soldiers for six months following a short tour or rotation. Soldiers are
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exempted from a rotation if it impacts (1) a scheduled change of station; (2) professional
schooling; or (3) extends past a soldier’s termination of military service date. A recent RAND
study of Bosnia deployments reveals approximately 38% of personnel assigned to rotating units
were not deployable under peacetime policies and rules (see Table 2.3 below). IRS-related
fencing practices significantly contribute to personnel turnover, unit turbulence and degrade unit
readiness in rotational units.

PERCENT OF SOLDIERS NON-DEPLOYABLE BY
SOLDIER NON-DEPLOYABILITY UNIT / INSTALLATION
UNDER PEACETIME RULES 1st CAV 10" MTN Fort Riley
Wartime non-deployable soldiers 4.0% 3.9% 3.5%
Windows for PCS (45 days), ETS (90 day), and 20.0% 16.9% 21.8%
Command Loss (135 day)
Stabilization policy for soldiers returning from short 11.6% 18.6% 14.7%
tour or rotation
TOTAL 35.6% 39.4% 40.0%

Table 2.3. Reasons soldiers non-deployable for three recent Bosnia rotations

Unit manning will synchronize assignments of soldiers to rotating units ahead of time to build a
stabilized unit for the duration of the rotation and beyond. This stabilized period would also
include time for leaders to train the unit prior to the deployment. By significantly reducing the
percentage of non-deployable personnel under peacetime deployment rules, unit manning will
greatly simplify the process for preparing units to rotate.

Chapter 3: Unit Manning Methods

Unit manning is about building teams. The system presented here for manning units consists
of three methods engineered and designed specifically for tactical combat units at brigade and
below. However, the methods can be applied just as well to any unit regardless of echelon, type,
skill density, mission essential tasks, geographic location or mission during peace or war. The
methods are:

e Lifecycle
¢ Cyclic Regeneration
e Package & Individual Replacements

Collectively, the unit manning system merges the flexibility of individual replacements with
unit-centric methods for building and sustaining highly cohesive combat teams over time. By
design, the system will stabilize combat units setting conditions for soldiers to establish trust
relationships and bond together as a team leading to higher levels of performance and readiness.

3.1 Lifecycle Unit Manning

Under lifecycle manning, leaders and soldiers assemble, train and employ as a team.
Lifecycle unit manning is the preferred method for building combat teams. It is well suited to
reconstituting a unit that experiences 50%, or more, turnover; whether replacing programmed
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transfers or un-programmed casualties. Lifecycle manning consists of four phases: build, train,
employ and release. Time-wise, the build and release phases are not counted as part of the unit’s
lifecycle.

Build Phase

During the build phase, designated members of the unit’s command team accomplish actions
that prepare the unit for manning and building a combat team. Depending upon the unit’s size
and geographical location, the build phase may start 30 to 90 days prior to the unit being
formally organized. This gives the unit, and the military installation where it is located, a
window of time to process soldiers and families. For example, building a 5000 soldier brigade
combat team could conceivably, although not likely, require in-and-out process up to 10,000
soldiers and families. Packing and shipping household goods, and clearing quarters, alone, will
take time. For unit manning to continue smoothly, gains and losses will need to be staggered
and synchronized over time. The build phase includes, but is not limited to, the following:

e Organize, equip and man the unit, sign for barracks, and offices and motor pools;

e  Accomplish soldier in-processing actions such as assignment of living quarters (government
housing, off post, or barracks), medical, dental, identification cards, military driver’s license,
inventorying and issuing personal equipment, weapons, gas mask, military vehicles and vehicle
and fire arms registration;

e  Accomplish initial soldier training such as weapon qualification, drivers training and testing, and
physical fitness testing;

e Interview and counsel new soldiers, develop unit poiicies, standards and operating procedures.
Allow block leave for stabilized soldiers.

e The unit’s command team accomplishes these tasks in coordination with parent headquarters, the
garrison command team, installation support activities and the U.S. Army Human Resources
Command.

Organization Day
Depending upon the unit’s size, training starts may be staggered at lower-echelons so time

and training opportunities are not lost. Nevertheless, it is envisioned that at some point an event
such as an organization day (O-day) will be held to formally recognize the new team. By this
point all, or nearly all, personnel assigned to the unit are present for duty. The event officially
marks the transition from build to train. The event is also an important opportunity to celebrate
the professional history, military heritage, and past achievements of the unit and to recognize and
formally acknowledge the command team as well as welcome soldiers and families. Finally,
organization day is a time for socializing and becoming acquainted with each other in an
informal, family-oriented setting.

Train Phase

During the train phase, the unit’s focus is on individual and collective training — building unit
competency leading to unit certification. The length of time for units to become trained and
certified will vary by the type of unit and other factors such as personnel turnover, soldier
proficiency, the mission, unit location and echelon. The train phase concludes with certification
day (C-day) which formally recognizes that the unit is employable and ready for rotations or
deployments.
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Employ Phase
During the employ phase, the unit maintains its certified level of training readiness (T-rate)

and continues to work on mission essential tasks while building higher levels of collective team
competency. Soldiers bond together through shared experiences. The unit continues to develop
vertical and horizontal cohesion among all soldiers. Achieving cohesion gives soldiers an
unshakable commitment to the unit, each other and the mission. It also promotes a commitment
to each other, the unit and the mission that hold soldiers together as a team in the face of the
stress and danger of combat. Throughout the employ phase, the unit maintains its capability to
accomplish all assigned missions.

Release Phase

During the release phase, the unit stands down and is not available for employments.
Release day (R-day) marks the end of the employ phase and is similar to organization day
described above. It is a day to recognize and honor soldier’s achievements and the unit’s
accomplishments. During the release phase, 50 to 90% of the unit’s personnel will be
reassigned. Soldiers who remain in the unit for the next lifecycle can begin block leave. For
soldiers remaining in the unit for the next unit manning cycle, the release and subsequent build
phases provide them with an opportunity to take block leave. The release phase ends when
personnel actions are completed, and equipment and facilities are turned over to either the next
unit manning team or appropriate agencies. The figure below depicts the phases of life cycle
unit manning and illustrates the overlap of successive lifecycles.
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Figure 3.1 Lifecycle Unit Manning

3.2 Cyclic Regeneration

As discussed previously, personnel tumover under the individual replacement system
generates unit turbulence that breaks down team unity. Cyclic regeneration manning rigorously
manages personnel losses and gains to preserve team cohesion. This enables the team to
continue to function smoothly at a high level of effectiveness.

Historically, annual un-programmed losses range between 7 to 12%. Losses ranging
between 10 to 30% will not normally require that a unit to be ‘stood down’ for lifecycle rebuild.
Cyclic regeneration is ideally suited for enabling units to recover from losses in the 10 to 30%
range where an experienced cadre of veteran soldiers are available to quickly integrate new
soldiers into a combat team and conduct individual and collective training. This approach
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quickly reestablishes the team while preserving mission capability of the unit. The unit remains
continuously ready and, if needed, employable even during regeneration.

As shown in the figure below, cyclic regeneration consists of two phases: regeneration and
employ. Programmed losses and gains are compressed into the regeneration phase which allows
the command team to focus exclusively on in-processing and training new soldiers and out-
processing departing soldiers and families.

Employ Employ Employ Employ
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Figure 3.2 Cyclic Regeneration Unit Manning

The regeneration phase also provides soldiers remaining in the unit with an opportunity to
take block leave. The length of the regeneration phase, and the period between regeneration
phases, may vary depending upon the unit’s type, location, echelon and mission. The time
between unit regenerations may range between 8 to 14 months depending on the mission and
operational requirements.

3.3 Package and Individual Replacements

Package and individual replacements provide a quick and effective means to replace
programmed and un-programmed losses in key leader positions and low density, mission-critical
skills. Generally, package and individual replacements will occur periodically at planned
intervals, or upon request to replace losses prior to a major operational event. Individual and
package replacements are also applicable for manning units, or sub-elements of a unit, that must
remain functional at all times.

3.4 Applying Unit Manning Methods to the 1 72" Infantry Brigade

When 3rd Brigade/2d Infantry, Fort Lewis, Washington transformed into the Army’s first
Stryker brigade combat team, SBCT1, the unit was fenced according to IRS policy. This was
intended to prevent soldiers from departing the unit prior to initial operating capability (IOC) in
the summer of 2003. However, policy exceptions allowed many soldiers to depart early for
reenlistment or professional development timelines. Fencing failed to stabilize SBCT1 and, as a
result, SBCT1 experienced 62% turnover before reaching IOC.

Transformation of the 172" Infantry Brigade, Fort Wainwright, Alaska, 1nto SBCT3 started
in October 2003 and will continue through the summer of 2005. Equipment turn-in and leader
training began in June 2003. In February 2003, the Secretary of the Army, The Honorable
Thomas E. White, and the Chief of Staff, Army, General Eric Shinseki, directed the Unit
Manning Task Force develop a unit manning plan for the 172* Brigade, in part to avoid
problems associated with manning SBCT1.

The remote location of the Alaska Command, coupled with the extreme Alaska environment,
imposed constraints and conditions on unit manning that may not exist for any other unit.
Analysis of Alaska’s constrained transportation, storage and human resources, plus a very tight
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housing market, made it infeasible to use lifecycle exclusively to unit man SBCT3. To deal with
these challenges, the Task Force developed a manning plan for SBCT3, depicted in the figure
below, that combined lifecycle and cyclic regeneration.
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Figure 3.3 172d SIB / SBCT 3 Unit Manning and Transformation

Past experience has shown that successful transformation is highly dependent upon properly
executed unit manning. This involves synchronizing soldier assignments and training and the
unit’s mission timeline. The unique circumstances of unit manning SBCT3 in Alaska bought
together the Alaska Command with the Army G1, Human Resources Command, U.S. Army
Pacific G1 and the Unit Manning Task Force to develop a brigade stabilization plan that
included:

¢ Financial incentives for reenlistments in Alaska;

e Extensions for 172™ volunteers willing to remain in Alaska for the duration of transformation — a
key provision of unit manning since each extension offset two changes-of-station;

o Inter-theater transfers; and
e Scheduling 10 to 15% losses in 2004 and 2005 to mitigate 2006 turnover.

e In 2006 and beyond, unit turbulence, anticipated to run 20 to 35% of unit strength for several
years, would be managed through cyclic regeneration.

Scheduling Unit Manning in Support of 172™ Transformation

At the highest levels of the Army, scheduling unit manning requires de-conflicting
individual-centric professional development policies governing assignments, promotions,
schools, and commands from unit-centric initiatives such as Army transformation, force
modernization and unit rotations. These changes must then be interpreted and applied at the unit
level, where scheduling involves synchronizing and aligning assignments, training, schools, and
development for thousands of soldiers with the unit’s transformation timeline. The 1720
transformation timeline, shown below, highlights the complex nature of the unit manning
scheduling problem at the unit level.
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Figure 3.4 172d SIB/ SBCT 3 Transformation Schedule
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The upper section lays out new equipment fielding, new equipment training and critical
transformation-related courses. These are scheduled by effective dates (E-dates), shown as
diamonds, which denote start dates for unit training. Tentative windows for major readiness
exercises leading up to IOC are also shown. The middle section gives estimates for personnel
replacements and windows, by unit and E-dates, plus package replacements for 2004 and 2005.
The tables at the bottom estimate personnel replacements for high density and critical positions.
Once personnel requirements were forecasted for SBCT3, the Task Force assessed soldier
availability, by grade and skill, based on annual accessions forecasts to meet Army-wide
personnel requirements. This process was repeated for each 1nstant1atlon of unit manning, by
unit type, for the entire 164 month scheduling horizon.

Unit manning rescheduled command tours to fit the transformation timeline. Since
commanders were already slated for SBCT3, the Task Force developed a plan to merge timelines
for current and subsequent commanders with transformation requirements through 2007. The
first chart in the figure below shows brigade and battalion command tours under IRS. Changes of
command were to occur throughout the transformation time period base on Army command tour
policy seemingly irrespective of how leader turnover might impact the unit’s mission. Clearly,
commander turnover just after IOC and during employment would severely disrupt unit cohesion
and continuity. So as to not disadvantage officers in command, senior Army leaders fairly
decided that command tours for serving commanders would be completed as scheduled. This led
the Task Force to synchronize future command tours with regeneration windows in 2006 and
2007 as shown in the bottom chart. Coinciding changes of command with regenerations
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occurring at approximately 12 month intervals also realigned the command tours with the
Army’s 24-month command tour policy.
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Figure 3.5 Command Tour Lengths

Command tour extensions, an important ‘friction point’ analyzed by the Task Force, emerged
from legitimate concems of senior Army leaders for the long-term opportunity costs of a policy
to extend command tour lengths in transforming units. Command tours in SBCT3, for example,
would be extended from 24 months to between 27 to 36 months. Based on a 10-year planning
horizon, and assuming no other exceptions to 24-month command tours and no changes to force
structure, the Task Force estimated a command tour policy change for transforming units would
reduce tactical battalion command opportunity by approximately 2% over the planning horizon.

Unit Guidelines for Managing Turbulence in Transforming Units

The Task Force also recommended policies, guidelines and rules for managing external and
internal unit turbulence. External turbulence refers to personnel moves into or out of the unit-
under-consideration. External turbulence will be managed by Headquarters, Department of the
Army and Human Resources Command. Clearly defined rules and guidelines for managing
external turbulence, governing when and how it occurs, will give command teams predictability
needed to make informed decisions about training and employments. The figure below lists
guidelines for managing internal personnel actions that the Task Force recommended remain
under the control of the SBCT3 commander.
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Figure 3.6 Personnel Turbulence

Internal turbulence involves personnel moves within the unit-under-consideration and will be
managed by the command team. While each instance of internal turbulence creates churn,
internal moves create less friction and impact upon unit cohesion than external moves. In
making internal moves within and between sub-units, command teams must consider both
professional development needs of soldiers and what is best for mission accomplishment.

To summarize, lifecycle is designed to efficiently build, or rebuild, units when personnel
turnover exceeds 50%. Lifecycle sets conditions for building cohesive, high-performing combat
team that remain together for the duration of an assigned mission. Lifecycles can range between
18 to 36 months depending on the unit’s type, echelon, mission and location. During the train
and certification phases, lasting 6 to 24 months, the unit is ‘not ready’ and unavailable for
employment. Cyclic regeneration manages unit turnover of 10 to 30% into a compressed
regeneration period lasting 30 to 120 days. During this time, the unit remains continuously
ready for employment if needed. The adaptability of cyclic regeneration makes it well suited for
sustaining units when infrastructure or environmental constraints restrict large-scale personnel
turnover or operational requirements necessitate the unit remain ‘ready’ at all times. Package
and individual replacements can be used to maintain unit personnel readiness by replacing losses
in critical positions and low density skills as they occur, subject to personnel availability and
needs of the Army elsewhere. When used together, lifecycle, cyclic regeneration, and package
and individual replacements provide the Army with a flexible, tailorable, unit-centric manning
system for meeting the operational needs of any unit in the Army and for the purposes listed
below:

e Quickly and efficiently build combat units and combat power;

o Rapidly regenerate combat units to ready them for future operations;
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. Suppoft Army transformation by manning units for the duration of the transformation lifecycle -
from unit set fielding through employment;

e Man units for the lifecycle of a scheduled rotation or operational deployment; and

¢ Sustain committed units while in operational environments through either cyclic regeneration or
by individual or package replacements.

Chapter 4: Model Formulation

Formulation of a mathematical model of the unit manning problem, and development of a
unit manning scheduling system, incorporates strategic Army initiatives such as unit rotations,
transformation of separate brigades into brigade combat teams, and force modemization. The
Task Force recommended to senior Army leaders that force modernization be synchronized with
unit manning by nesting modemization in lifecycle or regeneration manning to reduce unit
turbulence. Although not approved yet, the model reflects this recommendation. The model
must also account for real-world conditions and rules reflecting Army processes such as
accessions, initial entry training, professional development programs involving formal training,
military education, and assignment policies and practices. Before presenting the model, factors
essential to both mathematical formulation of the problem and model development are discussed.

4.1 Dynamics of the Unit Manning Scheduling Problem

Dynamics of Unit Manning in Support of Brigade Transformation and Unit Rotations

Time variability associated with unit manning, unit rotations and transformation affects
scheduling. Unit rotations normally last 6 to 12 months but may run longer depending upon
operational requirements. As the Army becomes more proficient at transformation, timelines
will shorten. For example, SBCT1 transformed in approximately 33 months while SBCT2 took
approximately 27 months. Conversion of SBCT3, as planned, will last approximately 22
months.

Lifecycle Dynamics
e Lifecycle unit manning consists of four phases: build, train, employ and release. Time-wise, the
build and release phases do not affect the unit’s lifecycle. Depending upon the unit’s echelon,
type and mission, the duration of a lifecycle may vary 18 to 36 months.

e The length of time for units to become trained and certified will vary by the unit’s type and
echelon, personnel turnover, soldier proficiency, mission and unit location. Task analysis of
transforming and non-transforming units shows unit non-availability will range between 12 to 24
months and 6 to 12 months, respectively.

e The employ phase will normally run 12 to 24 months. Rotations and deployments are nested
inside employment windows. Rotations and deployments completed prior to the end of the
employ phase may present a second employment opportunity (time permitting) or cut short the
current employ phase triggering the start of the next unit manning cycle.

Cyclic Regeneration Dynamics
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e Cyclic regeneration consists of two phases: regeneration and employ. Based on historical
turnover, analysis suggests that a full cycle of cyclic regeneration manning will last between 12
and 24 months.

e Programmed losses and gains are compressed into the regeneration phase. The length of unit
regencration may last between 1 and 6 months but would normally be completed in 2 to 4
months.

o The time between unit regenerations varies between 8 and 14 months depending on the mission
and operational requirements.

o The duration of regeneration will depend upon the unit’s type, location, echelon and percent
turnover. Although units remain continuously ready during regeneration, employing a unit prior
to completion of regeneration will undoubtedly lower unit effectiveness.

namics of Forecasting Unit Availability and Feasibility Criteria

Combat brigade availability, the number of combat brigades available each month to meet
operational requirements is constrained below at 10; a soft constraint established by
Headquarters, Department of the Army (HQDA) for military response considerations
Availability is bounded above by current force structure at 33 brigades.

Determining availability of brigades for unit manning in some month t requires the following
information:

1. Number of combat brigades that become available in month t having just completed an
employment in month t-1;

2. number of combat brigades employable but not committed in month #-/ that are again available at
the beginning of month t to meet operational requirements; and

3. number of brigades scheduled for rotation and transformation requirements, and the forecasted
duration of each event.

The number of brigades available in month t is impacted by past unit manning decisions. For
example, if unit manning decisions made prior to month t reduce brigade availability in month t,
or if availability drops below the soft lower bound, then more brigades started unit manning in
previous months than what might have or should have, respectively. In any month, it is possible
for previous unit manning decisions to result in a brigade availability shortfall where the number
of brigades is not sufficient to meet demand; i.e., the number of brigades available falls below
HQDA'’s soft lower bound. When this occurs, the schedule is said to be infeasible. In such
cases, previous unit manning decisions can be sequentially revised to (possibly) correct the
brigade shortfall thereby generating a feasible unit manning schedule. Brigade availability can
be affected by either (1) the unit manning method used (lifecycle or regeneration); or (2) a
decision to employ a brigade in a given month for a specified, yet alterable, period of time.

Dynamics of Compressing the Unit Manning Cycle

In some cases, it may be possible to eliminate a brigade shortfall by changing the unit
manning method or by compressing phases within the unit manning cycle. For example,
compressing previously scheduled lifecycles will make brigades available sooner. This can be
accomplished by (1) shortening training, regeneration or employment phases; (2) reducing or
eliminating breaks or block leaves between unit manning phases or manning cycles; or (3) a
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combination of options. However, the practice of compressing the cycle can negatively impact
training readiness, morale and unit performance as explained below.

One way to compress the cycle by one to two months is to reduce or eliminate breaks and
block leaves between unit manning phases or manning cycles. Training, by design, is always
challenging and, at times, highly stressful. The Army’s training process is intended to develop
soldier skills and build team confidence through competency at successfully accomplishing
demanding tasks. Through tough, demanding training, soldiers acquire mutual confidence,
respect and trust. Continuous weeks and months of training are, in many ways, as stressful for
veteran soldiers as for new recruits. Cadre and recruits will typically train 12 to 15 hours a day
leaving little time for families and personal affairs. Compressing the cycle will likely hurt
morale and decrease unit effectiveness working against the goal of building cohesion and high
performance. Therefore, it should only used when absolutely necessary.

Backlogging
It is conceivable that real world threats to either national security or interests abroad could

demand a response that exceeds the 33 active duty combat brigades currently in the force
structure. This results in a situation called backlogging. In the context of this study,
backlogging implies that the threat will not be responded to until brigades become available. In
reality, however, such an occurrence would trigger a call-up of National Guard and reserve
forces to respond to the situation. Since threats to national security and national interests will
not go unchallenged, backlogging is not included in model formulation.

Estimating Availability of New Recruits to Support Unit Manning

This study assumes an Army force structure of 33 combat brigades. Lower enlisted soldiers
in grades E1 through E4, referred to as Skill Level 1, comprise approximately 60% of brigade
strength. Maintaining the personnel readiness of these units generates demand for new recruits.
Before being eligible for an operational assignment, new recruits must complete initial entry
training, o

Schedule feasibility depends upon the availability of Skill Level 1 soldiers to meet unit
manning requirements, subject to demand for Skill Level 1 soldiers throughout the rest of the
Army. For the scheduling problem presented here, recruit availability is estimated ahead of time
for each month 7 and year j of planning horizon T}, given annual recruiting targets Rj for each

year j. The absence of a random disturbance makes forecasting the availability of new recruits
completely deterministic. The figure below illustrates the percent of annual recruit arrivals by
month. Year-round recruiting focuses primarily on graduating high school students. -
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Figure 4.1 Percent of Annual Recruit Arrivals by Month
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This pool of recruits causes basic training to surge somewhat during summer months. A modest
surge also occurs around Thanksgiving and Christmas due to a break in training during the
holidays. Historical recruit training data was provided by the Mr Doug Hetler of the U.S. Army
Training and Doctrine Command Headquarters.

Unit Manning Scheduling Horizon and Event Scheduling
As a practical consideration, events such as unit manning in support of rotations and

transformation will be scheduled as if they start and end on the first and last days of a month,
respectively. When one event ends (on the last day of month #), the next scheduled event will
start immediately (on the first day of month 7+1). These assumptions simplify scheduling events
over the 164 month planning horizon.

Metrics for Evaluating Unit Manning Feasibility

In January 2003, the Army Deputy G3 for Operations, Major General James Lovelace, and
Unit Manning Task Force Director, Colonel Mike McGinnis, briefed Army Chief of Staff,
General Eric Shinseki, on the status of unit manning and unit rotations. During the update, the
Chief directed the Task Force to:

e analyze the feasibility of unit manning the Army’s combat brigades; and

o identify and analyze Army-level “friction points’ related to transitioning the Army from an
individual replacement system to a unit manning system. ‘

The ratio of brigades available to total brigades in each planning period serves as the
primary objective in the formulation of the scheduling model presented below. The heuristic
scheduling methods make use of the brigade availability ratio as a readiness performance
measure for evaluating the feasibility of unit manning schedules. Other measures used to
evaluate the feasibility and acceptability of unit manning included cost, cumulative readiness as
measured by availability of brigades over the 164 month planning horizon, and demand and
utilization of high density Skill Level 1 soldiers.

4.2 Related Work

A literature survey did not disclose papers directly related to the unit manning scheduling
problem. However, the literature review did locate two somewhat related resource scheduling
problems that suggested ways to model the unit manning scheduling problem. Yang and Ignizio
(1987) solved a military training resource scheduling problem that dealt with scheduling training
resources and activities for US Army battalions at an initial entry training installdtion. In
formulating their problem, the authors used a heuristic program applied in two phases to
schedule training activities and resources. McGinnis and Femnandez (1994) modeled the U.S.
Army basic combat training phase of initial entry training. Their problem was to schedule
hundreds of training companies to support initial entry training, where training company
scheduling also involves deciding (1) how many recruits to assign to training companies each
week; and (2) how long each manning cycle should last.
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4.3 Mathematical Formulation of the Scheduling Model

Key Modeling Assumptions
e Finite scheduling horizon of T, equal periods

o The objective of this study is to demonstrate the feasibility of unit manning (UM) all 33 combat
brigades, and sustaining unit manned brigades over the 164 month planning horizon. Unit
manning is applied in conjunction with two scheduled ‘events’: rotations and transformation.

e Force modernization is synchronized with unit manning to eliminate out-of-cycle turbulence;
e Varying but bounded brigade manning lifecycle lengths for transformation and rotations.
e Varying but bounded cyclic regeneration manning,.

e No backlogging of units to be manned, or equivalently, no backlogging of the requirement for
unit manning,

o No backlogging of demand for brigades to meet national security requirements.

e No change to the number of brigades in the Army force structure.

Mathematical Notation

j: Year of the planning horizon, j € {1,2,...,J }

t: Month of year j, t € {1,2,...,Tj } where ]} denotes the last month of year j.
B;:  Total number of brigades to start events in year j.

B'(t ;) Balance of brigades to start an event in year j as of month t in year j.

b, (t;) Number of brigades to start an event in month t of year j where subscripts L and C
denote lifecycle (L) and cyclic regeneration (C ) manning, respectively, for the event,
B and b denote upper and lower bound for brigades.

I(t;) : Number of idle brigades at the beginning of month t in year j.

xx(t;): Length of lifecycle manning—unit rotation (UM-UR) lifecycle, in months, that starts in
month t of year j. Subscript R denotes lifecycle manning in support of a rotation. X,
and x; denote the upper and lower bounds, respectively, for the duration of a UM-UR
lifecycle.

x,(t;): Length of unit manning-Army transformation (UM-AT) lifecycle, in months, that starts

in month t of year j. Subscript A denotes lifecycle manning in support of
transformation. X, and x,denote the upper and lower bounds, respectively, for the

duration of a UM-AT lifecycle.
¥(t;): Length of cyclic regeneration manning (i.e., regeneration and employ phases) that starts

in month t of yearj. ¥ and Yy denote upper and lower bounds for the length, in months,

of cyclic regeneration manning,
R;: Annual Army recruiting objective for year j determined by HQDA.

r(z;): Estimated number of recruits available for unit manning in month t of year j.
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p(?):  Frequency distribution of new recruits who complete initial entry training in month t of

any year.
8(f):  Recruit availability rate for unit manning in month t where 0 < &) < 1.

§,:  Skill Level 1 soldiers required for lifecycle manning (L) one brigade.
S.: Skill Level 1 soldiers required for cyclic regeneration manning (C) one brigade.

l\godeling Constraints

Xp2x(t;)2x;:  Lifecycle manning-unit rotation constraint (1)
X, =2x,(t )2x,:  Lifecycle manning-unit transformation constraint 2
Y> y)zy . Cyclic regeneration manning constraint; (3)
B>B 7k Scenario feasibility constraint; )]
b(t,)20 V(t,j): Backlogging constraint, 5)
B>1I (t,)=b(t,) V(t,j): Brigade feasibility constraint. ©)
8pb(t)+Scbc(2;)=r(t;) . Recruit feasibility constraint. (D

Modeling Relationships and Equations
The number of brigades remaining to start an event in year j as of month t of year j is:

B'(1,)=B, —2 b(i,), (®)

T,

where B, =

b(t,). | )

t=1
The number of brigades that become available in month t having completed a unit manning cycle
that began / € L months earlier is:

> b -1). (10)

le L
The possible values for 1, in months are given by the set:
Le{x,({t =24,30,36), x, (¢, =18, 24,30), y(t, =12,24) }, where (11)

the model determines the number of brigades that become available in month t by enumerating,
foreach / € L, b(¢, 1) and the values of x,(¢;), x,(¢;) and y(z;).
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A balance equation accounts for the number of ‘idle’ brigades carried forward from
month t to month t+1 of year j to meet demand for brigades. An idle brigade is one that is
available but not employed; that is, the unit is neither a rotational unit nor employed to meet an
un-programmed operational requirement. Idle brigades represent unit manning candidates
available to start manning at the beginning of a month. The balance equation for idle brigades is
given by:

I, +1) =1(,)+ Y b(t, D)= b(t,). (12)

le L

The number of brigades “idle’ at the end of a month is always carried forward to the next month.
Z b(t,~1), I € L, represents the number of brigades that are busy in month t-1. The model

le L
determines the number of ‘busy’ brigades in month t by counting backwards in time from t to

t—1+1, where 1 in month t represents the manning cycle length decision 1 from the set
Le {xA(ti): xz(#), y(¢,) }

An index of ‘readiness’ based on unit availability, the ratio of idle brigades in month t of year j
to total brigades, is computed for each scheduling period:

I(t,)

l.be)]-= (13)

Cumulative ‘readiness’ based on the summation of (13) over the planning horizon, serves as an
index for comparing the quality of unit manning schedules generated using the heuristic methods
presented in Chapter 5 against units manned under IRS:

—T_,—l I(tj)
J-; = (14)

The expected number of recruits available for unit manning in month t of year j is:
r(t;)=8()pt)R,; . (15)

The Army recruiting objective R; is assumed to be greater than or equal to the number of new
soldiers required to meet the needs of the Army in a given year j.

The following variables and parameters are integer:

(1)), x,t,), %(2)), ¥,), b(t,), B, B,, r(z) }.
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Chapter S:  Unit Manning Scheduling System and Results

Presentation of the unit manning scheduling model, and model results, are given below.
Model development is presented in four parts:

modeling objectives and metrics;

solution methods;

model components, inputs and initial conditions;
model output and results.

5.1 Model Objectives and Metrics

The unit manning scheduling model was developed to analyze the feasibility of unit manning
in support of (1) the Army’s transition from a forward deployed force to an expeditionary,
rotational-based Army in support of the post-Operation Iraqi Freedom Posture of Engagement
(POE), and (2) transformation of brigades into Stryker brigade combat teams and Units of
Action as the Army transitions to the Objective Force. The Task Force was directed by the
Secretary of the Army and the Army Chief of Staff to (1) determine the feasibility of unit
manning the Army’s 33 combat brigades in support of unit rotations and transformation; and (2)
identify and analyze frictions in transitioning Army combat brigades from an individual to unit
manning system:.

Metrics used for this analysis included the following:

e By month, the expected number of brigades (1) available for contingency operations; (2) on
rotation or committed to an operational deployment; (3) unavailable due to undergoing
lifecycle or cyclic regeneration unit manning; or (4) unavailable due to undergoing
transformation.

o Forecasted Skill Level 1 personnel requirements for high density skills (i.e., infantry, armor,
and cavalry) generated by both IRS and unit manning methods (i.e., lifecycle, cyclic
regeneration, and package and individual replacements).

e Estimate the ‘pace of change’ for transitioning brigade combat teams (BCT) from individual
replacements to a unit manning system.

e Estimate the number of brigades to start lifecycle and cyclic regeneration unit manning each
month.

5.2 Solution Methods

Integer Programming Approach
The first attempt to solve the unit manning problem used an integer program (IP). The IP

scheduled the Army’s 33 combat brigades at the brigade level. As a result, an entire brigade
combat team, consisting of three combat maneuver battalions and two support battalions, was
scheduled to begin unit manning at the same time. Over the 164-month planning horizon, this
distorted the number of units categorized as ‘unavailable’ leading to significantly lower
readiness compared to unit manning using individual replacements.
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The integer program was modified to schedule combat battalions to address the readiness
problem discussed above. Programming variables were the number of battalions (95), unit type
(8), manning phases for lifecycle and cyclic regeneration, and monthly scheduling periods for
the planning horizon (164). The decisions to make in each period were (1) the number of units
to man each period; and (2) the type of unit. Chapter 4, Model Formulation, gives other
constraints included in the formulation. Instantiation of the integer program for 95 battalions
generated 996 integer decision variables and 10,800 constraints. Programmed in an algebraic
programming solver called GAMS, the model took several days of CPU time, running
continuously on a fast desktop computer, to find a feasible solution; unacceptable for quick-turn-
around ‘what-if” analysis. As formulated, the integer programming solver was not well suited to
handling the temporal aspects of the large scale scheduling problem and the extended planning
horizon that characterize the unit manning problem.

Selecting an appropriate objective function for analyzing the feasibility of unit manning, and
related friction points, presented another troublesome aspect of using exact methods to solve the
problem. For example, an objective that maximizes unit availability throughout the planning
horizon produces a much different unit manning schedule than an objective to minimize the time
needed to transition the Army from individual replacements to a unit manning system. The
fuzziness of the decision situation, and the need for flexibility in studying the problem from
different perspectives important to stakeholders, made it difficult to formulate an appropriate
objective function. Although other solvers, or a more efficient, effective formulation of the unit
manning problem could have been attempted, tight timelines and limited resources precluded
pursuing these approaches.

Heuristic Method ‘

An alternative approach to the integer programming formulation of the problem was a
heuristic solution procedure. The heuristic approach presented here is applied sequentially in
two phases. The heuristics were implemented in a spreadsheet-based decision support system
well suited for quickly generating feasible unit manning schedules. The modeling environment
allows users to easily make changes to input parameters and view the effects of the changes to
the unit manning schedule and related friction points.

The two-phased heuristic approach makes successive passes over the planning horizon to
generate a unit manning schedule in support of unit rotation and transformation of the Army’s 33
brigades. The two phases are:

1. Schedule unit rotations and transformations.

2. Generate a feasible unit manning schedule in support of rotations and unit transformation if
one exists.

Scheduling rules and parameters are specified in the model ahead of time by the system user.
The heuristic scheduling process determines the ‘best’ schedule based on the performance
measure applied to evaluate competing feasible manning scenarios. In each period, the manning
method applied to a unit is the one that best fits the operational requirements of the unit based on
information known in the current period, and subject to feasibility criteria for unit manning
schedules (see Chapter 4). Following the generation of a unit manning schedule, personnel
requirements for unit manning the unit-under-consideration are compared against the availability
of Skill Level 1 soldiers, subject to Army-wide requirements.
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5.3 Model Components, Inputs and Initial Conditions

Model Components

The scheduling system was designed in modules. The computer spreadsheet software for
implementing the model, Microsoft Excel, provides a fully integrated environment for riunning
and automating the model. The spreadsheet environment allowed dynamic linking of system
modules, shown in the figure below, and automated data exchange between databases and
modules.

Variables:
« length of C-5 period Variables:
tosr‘ U:f by :_Jnli Establish Unit * # rotations required per rotation
art time for " . base, by time period
transformation by unit Initial  [—» Rotation « Rotation Length by time period, by
“Initial Unit Availability Conditions Scheduler base
*Specified Unit + Specified Rotations
Manning Conversion

*Rotation Blackout periods, by unit

4

-freqSI::t::y & length of %ﬁ uired for
regeneration period (based Unit ——p| Personnel Ul\; rteq IRS
upon time between - Requirements sven s._l ble f
tions) Manning . # SL1 available fro
regenera Model training base
+ length of train phase (Life scheduler g
cycle)
+ detemination of when
Lifecycle manning is i
necessary
;’Se':izglged s f:Jur:itua'\?l);ilability' # units:
-Un'it Manning 'Blackout Output Unit e.mployal;le ©-1)
periods (by unif Module On rotation (~C-1)
In Transformation (C-5)
UM Regeneration (C-2/3)

Statistical summaries
+ Personne! requirements # SL1 by selected mos
required per schedule)
« Identify friction points

Figure 5.1 Unit Manning Scheduling System Architecture

Model Inputs
Key model inputs include:

Current unit posture (location and status: transforming, available not employed, unavailable, etc.);
Projected unit rotations including currently planned rotations to Southwest Asia for Operation
Iraqi Freedom other operational deployments (e.g., SFOR/KFOR, Sinai, Operation Enduring
Freedom);

Forward deployed units;

Unit rotation policies and requirements;

Unit manning personnel requirements;

Unit transformation schedule;

Army personnel available for unit manning;

Type of units (e.g., 10 light, 18 heavy, 5 SBCT).

Input tables, as illustrated below, make it easy for the system user to build manning scenarios
tailored to real-world unit rotation and transformation requirements.
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B ) " b [Use this biock To enter the length of desired rotations for
Rotation Requlrements o ~. /1~ leach ot the thres rotation basss Light, Heew. SECT).
| For month, enter the morith that 2 change in rotation
for nght rotatlons for SBCT mt?tfons' _{policy is made, and in length enter the new length of
rolstion, mgm - " : [mmn .,nmh : ~--110tations from this base :
‘month Ienglh . month ilength . ror example s
Frotations - ST Be e T E FroTaene e e s g would indicate thet the rotations for the SBCT rotation
month M rotats month i# rotate base would initiglly be 1 2months fong, and &t the 48
100 ? % ? month mark the length would change to 6 months.
Unit on rotation during the change will either complete the
new length requirement or will redeplov if they have
ﬂlready exceededthat Iengkh Lo
for Heavy aggregated rotatlons:
elstion langih : ) FARRUE ¥ 1
month __ ilength : : L="TUse this block to mdlcate the number of rotations requnremem for
. each rotation base over tims.
in month, indi cate when a change m reqmrement occurs and under#
wiid be inee Than € rotate indicats thé new requirement. e : E
An errormay occurif you select more Ihan 6 units to rotate from any
base, and depending on the availability of units due to current
committments, transformation, and other non-gvailabitty, the mode!
may behave ematically - for example scheduling back to back
rotations with one month et home station in between for regeneration,
etc. i this occurs then the requlrement Istoo high to support wnh
curremforce sfucture. . L
i
i

Figure 5.2 Unit Manning Scheduling System Variables

The table illustrates one example of user input tables available for evaluating policies for unit
manning as compressing the cycle (see Chapter 4) or varying the scope or duration of scheduled
event. Options include varying scheduling parameters such as the number of units required for
an event, the duration of the event, and specifying or blocking rotation dates for specific units at
any point in the planning horizon. The flexibility of the system allows analysts to evaluate the
effects of various manning methods on unit availability, over time, for rotations and
transformation.

Personnel Requirements

As discussed in Chapter 4, the requirement for personnel is dependent upon the forecasted
number of units to undergo unit manning in any time period, and the number of soldiers, by skill
and grade, to man a unit. Skill Level 1 personnel requirements include the following:

o percentage of Skill Level 1 soldiers required per month for a umt under the Individual
Replacement System;

o percentage of fill needed for lifecycle manning;

o percentage of Skill Level 1 soldiers needed for package replacements at 12 and 24 month
intervals;

e percentage of Skill Level 1 soldiers needed for unit regeneration at 12 months.
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The model calculates the number of Skill Level 1 soldiers required to man the 33 brigade combat

teams (BCT). The input table, shown below, illustrates default values used to generate unit
manning requirements for unit manning scenarios.

Personnel lnputs: ] e T e
' "% fill SL1 needed by IRS units: .~ 3.00%

% fill needed for lifecycle build for transformation: 70%

# Skill Level 1 required for a 24 month pachage replacement: 15%

# Skill Level 1 required for a 12 month pachage replacement: . 25%

, % skill level one personnel needed for a 12 month regen =5 " 40%
Adjustment (% +/-) utilized to adjust regen personnel requirements 0.5%

Figure 5.3 Unit Manning Personnel Requirements

Adjustments to percentage requirements for unit regenerations at other than 12 month intervals
are made automatically by the model using a look-up table. New replacement percentages are
computed as a function of the time since the last regeneration. The model then compares
required personnel to Skill Level 1 personnel available from the training base to support unit
manning. These features allow analysts to update personnel projections for any time period at
any time. Changes to parameters cause the model to automatically recomputed personnel
requirements and availability based on the new estimates. The figure below illustrates Skill
Level 1 model output for available personnel.

St = =% === n W
, : 3 2 9 3 2 Q.9 9 Qg 9 Q
SR |55 £ % 5 5B 5 3 § 8 &
) - = - @ :
MONTH . . : € F 5 S5 oL 00 G0LGaE Qe E

11b SL 1 avail this month | 498 1332 797 1012 644 1052 H34IJ 498 951 495 ?EEI 631
19d SL 1 avail this month | 75.7 738 180 719738 0 128738 0 80.6 184 757
19k SL 1 availthismonth] 0 196 193 194 0 150 145 825 825 200 180 195

Figure 5.4 Army Personnel Availability to Meet Unit Manning Requirements

Initial Conditions ‘

Scenarios analyzed in the model reflect actual plans for rotations and transformation. Initial
conditions for the model include the month a unit becomes available for unit manning in support
of a rotation or transformation. For example, in the model, when a brigade returns from a
deployment, the brigade becomes eligible for unit manning in support of a scheduled rotation or
transformation. The model generates new unit manning schedules based on new inputs and
existing rules governing unit manning. In generating a new manning schedule, the model
considers all units eligible for a rotation in the order they become available. The model
designates units to be manned that meet rotational requirements based on unit availability and
type of unit. Initial conditions for rotational dates are input using the table shown below.
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Unit Initial condition inputs -
;da:a first svailable

1._BDE, 10TH MTN Mar-03 T~
2 BDE, 10TH MTN Mar-03 -
3 BDE, 25TH ID Mar-03 T~
1. BDE, 101ST AA Feb-04 i~
2 BDE, 101ST AA Mar-04 i
3 BDE, 101ST AA Apr-04 T
1.BDE, 82D ABN Oct-03 .
2 BDE, 82D ABN  ..-|Mar-03 o
3 BDE, 82D ABN - |Jsn04 ]
173D ABN ) Ju-04 ]
1 BDE, 1ST CAV |sep-04 -
2 BDE, 18T CAY 204 o
3 BDE, 1ST.CAY. Aug-04 T
1 BDE, 41D MECH Feb-04 T
2 BDE, 41D MECH Mar-04 ~
13 BDE, 41D MECH Mar-04 -
1 BDE, 3ID MECH Jan-04 -
2 BDE, 31D MECH | pec-03 ~
3 BDE, 31D MECH | 2an-04 -
1 BDE, 11D MECH . |Feb-04 T
2 BDE, 1IDAR. ;i - |Mer-03 - i~
3 BDE, 11D AR . ... |[Mar03 - Y
1 BDE, 1AD

2 BDE, 1AD

3 BDE, 1ADMEGH _ |Mey-04 "
3 ACR S May-04 o
1 BDE.2ID AR o . l300S A
2 BDE, 21D MECH Sep-09 >
3 BDE, 21D (SBCT) Mar-03 i
1.BDE, 26TH 1D (SBCT) [Mar-03 v
172D IN (SBCT) Mar-03 -
2 ACR (SBCT) Feb-04 T~
|2 BDE, 25TH ID (SBCT) Mar-03 p

Figure 5.5 Initializing Units for Unit Manning Scheduling

Unit Manning
Unit Manning is initialized in the model by specifying lifecycle or cyclic regeneratlon start

dates for each unit scheduled based on the current posture of Army brigades; i.e., the location,
duration and type of events for all 33 brigades. Initial conditions for unit manning specify the
month a lifecycle or cyclic regeneration begins for a specific unit. The type of manning,
lifecycle or cyclic regeneration, and the duration of the manning cycle for a particular type unit
are determined by the model according to the time available for manning based on the next
scheduled event (rotation or transformation). These inputs are specified in the Regeneration
Time Input Table.

Designated Unit Manning Blackout Periods

This input option is used to prevent unit manning regenerations from occumng durlng
certain specified time periods. During the period you specify the unit will remain employable,
(and will not affect the status of rotations or transformation). Blackout periods can be used to
impose a delay to unit manning for operational reasons. In the model, the user must specify the
next unit manning event or the unit will be scheduled for unit manning based on default values
governing the time to re-initiate unit manning.

Unit Manning: Specifying the Frequency and Duration of Build Phases
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System users may input the interval between regenerations and the length of time blocked for -
regenerations and rotations. Inputs can also specify the duration of the build and train phases for
lifecycle and cyclic regeneration. In all cases, transforming units will always undergo a build
phase in preparation for transformation. The figure below illustrates the input table for unit
manning values and parameters. '

i o

UM RegenerationfLifecycle Bulld Frequency & Length - The inputs to this table are utilized to generate the amount of time

. that it takes to either regenerate a unit or to undergo atrain phase
e ; for Itfecycle mannmg : .

- ... ..lLengthoff
From {To regen / | possssse | InterDIeE thESE iNULS BS

month !month :phase / "If the length of time since the last Regen is ‘From month' 100
0i...12 2 y4 month' than the Iength of the regen is 'Length of regen Phase

e R

(AN

The values inthis column are determlned by other |nputs The r|'o month' for the first entry 'From
month’ = 0, is equal to the month prior to the input below the ‘From' entry. The To month for the fast
! : entry is equal to the lnput below which determines the requuement to conduct a L|fecycle Mannmg
phase. . L e B

Length of time that a unit is together (under Unit
manning, with nothing but package "~ -
replacements at the 12 and 24 month marks),
before the unit requires Lifecycle Manninig .

instead of a Cyclic Regeneration:- =~ i 2

. Length of a Lifecycle Manning’
Train Phase (in months) 6

Figure 5.6 Initializing Cycle Lengths for Unit Manning Scheduling

Unit Transformation

Key inputs for transformation of brigades into Stryker brigade combat teams and Units of
Action are the transformation start date and the duration of the event. These inputs cover the
transformation timeline from new equipment turn-in, unit set fielding, new equipment training,
leader training, individual and collective training, major readiness exercises and certification.
The transformation duration can also include a scheduled employment subject to how long it
takes to complete transformation events. Although only a small portion of the input is shown
here, the figure below illustrates the type of information entered into the Unit Transformation
Input Table required for scheduling all 33 combat brigades for transformation.
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Enter, in order of execution, the units which will convert from their current
organizationtoUA. — [Enter the month that the unit begins C-5 status
BE) | i )
Enter the length 6ftime before the unitis C-5 {the . . e
length of time that the unit will be shownin - .~ ERSh
. o ‘ Units to transform to UA *{ - Month to begin C-5 - -1# months C-5 J iy
1BDE,2DAR 1gE,z0AR v] - [0 ] D~
1 BDE, 10TH MTN . |1BOE, 1OTHMIN v Jan-12 7
1 BDE, 11D MECH_ R e 17"
2 BDE, 10TH MIN [zoog omimm v]  [anis 7
2 BDE, 11D AR " [280¢, 10 AR B4 R ETE 17
3 BDE, 11D AR [sBoe, AR w]  [rene 17
1BDE,1AD__ ~ [1eog, 10 B ERETE 17
2 BDE, 1AD [28oE, 120 >] - [enis gy
3BDE, 1ADMECH * . |3BDE 1ADMECH bas ERTA ae
1 BDE, 1ST CAY o heoe sty w] Josor g e b
3 BDE, 15T CAV . [3e0E, 157 Cav [oc-08 "
none it Lnone I o
none - ‘ [ none Pd IR ETET

Note: Unit set fielding dates for Stryker brigade combat teams have been ‘coded’ into the model based on Army transformation
timelines and are not changeable.

Figure 5.7 Initializing Cycle Length Start Dates for Unit Manning Scheduling

5.4 Model Output and Results

Model output reflects performance measures for evaluating unit manning scenarios to
determine the feasibility of unit manning combat brigades, and to analyze key ‘points of friction’
generated by transitioning from individual to unit manning. Model output and the interpretation
of results provided decision-makers, the Secretary of the Army and the Army Chief of Staff, as
well as other stakeholders, such as Assistant and Under Secretaries of the Army, Special
Assistants to the Office of the Secretary of Defense and serving and retired three and four star
General Officers, with insights and a thorough understanding of the problem. Sound modeling
and good analysis were critical to decision-makers forming reasoned judgments and making
informed decisions about unit manning. The metrics used for these purposes were:

T,-1
e Army readiness ,J =) EJ , measured by cumulative “unit availability’;

t=1

e Forecasted Skill Level 1 requirements for high density skills generated under both IRS
and unit manning methods compared with soldier availability r(z;)=36(1)p(H)R;;

o The pace of change for transitioning brigades from an individual to unit manning,

The unit manning schedule of 33 combat brigades over the 164-month planning horizon is
shown below. The schedule proved to be a powerful means of representing major Army
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initiatives that helped decision makers see and understand the problem and challenges of
synchronizing Army initiatives at a high level. The colors depict the status for each unit.

e Blue. The unit is operationally employed on a scheduled rotation, deployed in response to a
contingency, or forward deployed in Korea.

e Red. Unit is ‘not available’ (C-5 readiness status) due to either transformation or unit lifecycle
rebuild.

e Gold. Unit is in a ‘ready’ status but not finished with unit manning regeneration or lifecycle
training phase in support of a scheduled rotation or transformation.
e Green. Unit is available for employment but not deployed.

Figure 5.8. 16-Year Unit Manning Schedule with Unit Rotations (see below)
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Analysis of Friction Points

The figures shown provide visual representations of unit manning friction points. They are
based on either descriptive statistics or summarized numerical data drawn from raw model
output.

The first of friction points is unit availability depicted month by month. The graph shows
the number of brigade combat teams available for contingency operations, on rotation, engaged
in a deployment, or in some phase of unit manning for rotations or transformation. The solid line
across the graph represents the lower bound established by HQDA for meeting national
readiness requirements based maintaining unit availability. The schedule shows where major
events cause availability of units to drop below the number of brigades the Army needs to
accomplish its mission to swiftly defeat the enemy (SDTE).

Figure 5.9. Analysis of Friction Points

| TmTRAT 'ﬂﬁlﬂﬁﬂﬁﬂﬁﬂﬂﬁm@mm e E@ﬁﬁhm |

8 g» 4 § Initial conditions, reflecting Operation Iraqi Freedom, causes units : .
i 10 units for

below soft lower bound established by HQ

S em—

Fluctuation due to the number of units to start unit manning cycles
in the same month. Other manning scenarios showed how
staggering starts leveled off spikes and smoothed out availability of
units.
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The next performance measure, shown in the figure below, shows personnel availability to
meet unit manning requirements. Model output allowed the Task Force to assess the ability of
the U.S. Army initial entry training program to meet unit manning requirements throughout the
scheduling horizon while also meeting demand for soldiers throughout the rest of the Army. The
analysis was limited to selected soldiers in high density skills and Skill Level 1 soldiers but the
model could expanded in a straightforward manner to include other skills and grades.

The objective of the analysis was to determine if the training base could support unit
manning which could require several thousand soldiers per month depending upon how many
brigades undergo unit manning. The figure below is an illustrative scenario showing how the
model compares Skill Level 1 soldier availability from the training base to Army-wide soldier
demand including unit manning requirements. In any month, values above zero represent more
soldiers available than needed while values below zero represent shortfalls.

E o WLml1pasonndreqmanenkv&FYMaccmﬁndudsa&iﬁon]

,lii,xLln...: , . |
1[,;12[ W

The model depicts shortages and overages whlch, once identified can lead to
\ adjustments in accessions and school dates. In this manner The model can be used to
help personnel managers improve resource utilization throughout the army by better
aligning manning requirements and initial entry training,

Hibowegeof

| SRR

! ,l1idmfég§§r
e |

=l
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Figure 5.10 Analysis of Manpower Requirements vs. Soldier Availability

Calculations presented here based upon forecasted fiscal year 2003 data for Skill Level 1 soldier
availability—which were based upon 2003 requirements—and can be updated with more accurate
data when it becomes available.

The figure below shows the month by month Pace of Transition to Unit Manmng based on
the number of brigades that remain IRS-manned versus others that convert to unit manning. This
is important for several reasons. Unit manning represents a key enabler for a critical Army
paradigm shift from alerz—train-deploy to train-alert-deploy and a cultural shift for the Army
from individual-centric assignments to unit-centric team building. The pace of transition must
account for the impact that this initiative will have on the Army as an institution. Visibility of
the pace of change is also important to institutionalizing key policy changes cntlcal to the
success of unit manning.

Figure 5.11 Pace of Unit Manning Army Combat Brigades
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This chart below shows the Number of Regenerations and Lifecycle ‘Builds’ per Month.
This metric is important because it helps the Human Resources Command better manage Skill
Level 1 requirements, addressed earlier, and shows how unit manning will also impacts the
assignments and development of Skill Level 2 soldiers and higher.

Figure 5.11 Number of Combat Brigades Manned per Month by Month
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The model identifies where scheduled unit manning can shifted to avoid personnel
shortfalls. The mode! allows personnel managers to analyze ‘what if” alternatives and to
find acceptable unit manning schedules while also investigating trade-offs between
lifecycle and cyclic regeneration or shifting events in the scheduling horizon..

Chapter 6: Conclusions

On May 1, 2003, the Unit Manning Task Force briefed the Army Chief of Staff, General Eric
Shinseki, on unit manning feasibility and analysis of ‘friction points’. The briefing was based on
modeling and analysis presented in this paper. At the conclusion of the briefing, the Chief
decided that the Army would go forward with unit manning; a decision that is being carried out
under the new Army Chief of Staff, General Peter Schoomaker. The first unit to be manned
would be 172™ Separate Infantry Brigade, Fort Wainwright, Alaska. ‘General Shinseki and
Secretary of the Army Thomas E. White jointly approved the following news release announcing
this decision.

- FOR IMMEDIATE RELEASE -
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ARMY ANNOUNCES SBCT UNIT MANNING INITIATIVE

The Army announced today that Stryker Brigade Combat Team (SBCT) Three, presently the
172d Separate Infantry Brigade, U.S. Army Alaska, will be the first Army unit manned under the Unit
Manning Initiative. The Army’s intent for unit manning is to improve combat readiness and cohesion
while setting conditions for improved soldier and family well-being. Unit manning synchronizes the
assignment of soldiers with the life cycle of their unit. This decision combines two crucial initiatives: first,
transforming the Army from an individual soldier replacement system to a unit manning system that
enhances cohesion, keeps trained soldiers, leaders and commanders together longer, thereby improving
warfighting capability, and second, maximizing the capabilities of Army units.

Unit manning the 172d SBCT will provide the Army with an important opportunity to develop and
implement evolving personnel policies tailored to both building and regenerating SBCTs. Army G-1
personnel policy officials have identified a number of personnel policies that could be improved to support
unit manning and to decrease personnel turbulence. From this experience, the Army will also gain
important insights for unit manning Objective Force units in support of the Army’s Transformation
Campaign Plan. Unit manning will enable the Army to convert current units into Objective Force units in
conjunction with fielding of Future Combat Systems (FCS). The goal is a trained and ready Alaska
SBCT deployable for operations from the time of its initial operating capability (IOC) in summer, 2005 and
beyond.

“We are an Army at war and transforming. We must transform to be fully ready to fight and win
against emerging threats and across the full spectrum of conflict. = Unit manning is a part of that
transformation and the Stryker Brigade Combat Teams, beginning with the 172", are the right units for
this initiative,” said Secretary of the Army Thomas White.

For more information call Army Public Affairs at 703-697-5343. - END

This paper formulates and models a complex scheduling problem of practical interest to the
United States Army; namely, scheduling unit manning in support of unit rotations and Army
transformation over an extended finite planning horizon of 164 months. Modeling and analysis
in support of the Unit Manning Initiative made several contributions to military operations
research and to the United States Army.

e This effort documented, for the Army and the military operations research community, the
mathematical formulation of the unit manning scheduling problem that, for the first time,
incorporates important dynamics of unit rotations and Army transformation.

e The process of developing the scheduling model brought together disparate groups from
Headquarters, Department of the Army Staff including Personnel (G1), Operations (G3),
Transformation (G7), Requirements (G8), U.S. Army Human Resources Command (HRC), U.S.
Amy Training and Doctrine Command, U.S. Army Accessions Command, Objective Force Task
Force, Personnel Transformation Task Force (PTTF). Model development created an opportunity
for these organizations to work collaboratively on Army initiatives that ultimately moved the
Army forward toward transformation and unit rotations.

e Model development resulted in the implementation of an automated scheduling and decision
support system capable of supporting broader analyses of a wider range of scheduling problems
related unit manning in support of unit rotations and Army Transformation (see below).

e The unit manning decision by the Secretary of the Army and the Chief of Staff of the Army is a
key enabler for the Army to make a major paradigm shift from Alert—Train—Deploy to Train —
Alert ~Deploy.
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o The modeling and analysis of unit manning methods, which convinced decision-makers that it
was possible to unit man brigades, set conditions for the Army, and unit leaders, to achieve higher
levels of unit cohesion forged over time among soldiers who trust and respect each other, and
function together as a team under stressful, tough, realistic conditions in training and combat.

The Unit Manning Scheduling Model supports the analyses of a variety of Army installation
and training program management issues, such as:

e evaluating the economic impact of different resource utilization policies;

e evaluating unit manning readiness as a function of training capacity and training program
throughput for meeting future unit manning requirements;

o forecasting training resource requirements for the initial entry training program;
e improved forecasting of operational and training resource requirements; and

o more efficient resource scheduling;

In summary, sound modeling and analysis of unit manning provided senior Army leaders
with confidence that a unit centric approach to building unit cohesion and high performance
teams was feasible. Analysis of unit manning above showed that it would be possible for the
Army to synchronize the assignments of large numbers of soldiers with training and employment
of (unit-manned) units; reduce unit turbulence by managing personnel gains and losses into a
compressed time period; and managing force modernization and force structure changes within
the unit manning concept. Without constant turnover, units in the future will be able to train to a
higher standard and gain the benefits of cohesion and camaraderie which are now only enjoyed
in elite units. Unit manning is the key to setting conditions for the Army to build highly
cohesive, combat ready teams at brigade and below-units that bear the major responsibility for
closing with and destroying the enemy under the most stressful conditions imaginable.
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Appendix A: Glossary of Terms

The following terms and definitions were published by Paul Thornton in a Terms and Definitions paper for the
UMTF at the Task /force website at:

https://www.unitmanning.army.mil/Products_items/product. htm#Documents:

Area of Concentration (AOC) — A requisite area of officer expertise (subdivision) within a branch or functional
area.

Attrition — Personnel losses to the Army and units under consideration due to medical, indiscipline, or separation.
Bonding — The process of molding a group of soldiers and their leaders into a cohesive, synergistic combat force.
Bonding is a function of stability, shared experience, mutual confidence, trust and common values. Unit manning

initiatives consider three types of bonding activities:

- Horizontal Bonding — The bonding of peers into a cohesive, synergistic group whose members share
common values, goals and attitudes.

- Organizational Bonding — The synergistic process of building a cohesive unit through focused leadership

and meaningful collective training activities leading to soldier identification with the values of his unit and the
Army.
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-Vertical Bonding — The bonding of junior soldiers, NCOs and leaders through all levels of the chain of
command.

Branch — A grouping of officers that comprise an arm or service of the Army in which an officer is commissioned,
assigned, developed, and promoted through their company grade years. Officers are accessed into a single branch
designation throughout their career unless transferred. (AR 600-3 and DA PAM 600-3)

Build Phase — The requisite activities accomplished over a period of time in a Unit Lifecycle model that leads to the
assembling of all personnel at the appropriate time and location to form a unit. The build phase concludes with
Organization Day.

Career Field — A grouping of functionally related commissioned officer, warrant officer, civilian and enlisted
positions under a single agent for life cycle personnel management purposes.

Certification Day (C-day) — The day the capstone certification event concludes and the unit is certified as “ready”,
this event ends the Train phase and begins the Employ phase.

Cohesion — The subjective knowledge and experiences gained by a group who have bonded which allows them to
operation in a more efficient and effective manner. Members of a cohesive group anticipate actions of other
members or of the collective group with less need for direct communication.

- Horizontal Cohesion — Cohesion among peers.

- Vertical Cohesion — Cohesion across ranks from soldier, through NCO to leaders at all levels of the chain
of command.

Deployment — The process by which a unit departs its home installation to accomplish an assigned mission as part
of a planned unit rotation or in response to an operational requirement.

Employable — A unit that has achieved a level of readiness (i.e., C1) and has been certified, enabling it to perform
its Mission Essential Tasks.

Employment Phase — The period of time in a Lifecycle Model that the unit is combat ready and available for
deployment to meet Army mission requirements world-wide.

Experiment — The process of testing a possible solution or mechanism. Experiments generally do not move to wider
incorporation, rather successful portions of an experiment are further refined in a Pilot or Prototype.

First Termer — A soldier serving his/her initial enlistment contract.

Friction — A measure of inefficiency in the assignment of personnel to authorizations. Unit manning initiatives
consider three types of friction:

- Malutilization — Assignment of a soldier to a position for which he/she is not qualified IAW DA Pam
611-21.

- Overstrength — Assignment of personnel in excess of 100% authorized strength.
- Understrength — Failure to provide a unit with 100% authorized strength.

Functional Area — A grouping of officers by technical specialty or skill which usually requires significant education,
training and experience. (AR 600-3 and DA PAM 600-3)
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Homebasing — The practice for assigning individuals or units to a military base or installation on a recurring basis.
A homebasing policy allows unit that deploy or rotate to return to their homebase and would allow soldiers to be
reassigned to their homebase numerous times during a career.

Individual Replacements — A personnel replacement mechanism which allows an individual to be assigned to a unit
at any time in order to bring the unit it back to a target percent fill.

Lifecycle Model — A unit manning process that takes both the unit and its assigned soldiers through four phases:
Build, Train, Employ, and Regenerate. The duration and policies that govern each phase may vary by unit and
mission. The Build Phase encompasses the process by which soldiers and leaders are individually developed and
collectively assigned to the unit. The Build Phase concludes with the Organization Day (O-day) event. The O-day
marks the beginning of the Training Phase. During this phase, the unit focuses on training the collectively. The
Training Phase concludes with a capstone training event that certifies the unit is ready for employment (or not). The
conclusion of the certifying event is called the Certification day (C-day). Upon certification, the unit enters the
Employ Phase, during which time the unit focuses on sustainment training and is mission capable as necessary by
higher headquarters. The Employ Phase concludes with the Release Day (R-day), the day the unit is pulled off
mission status to disestablish as a unit. The Release Phase, which begins with R-day, concludes when all soldiers
and leaders have been either reassigned or separated from the unit and all property turned over.

Military Occupational Specialty (MOS) — Primary method used to identify the specific requirements of a position
and requisite qualifications for soldiers and Warrant Officers.

Organization Day (O-Day) — The day during Unit Lifecycle when all assigned personnel arrive and the unit is ready
to begin individual and collective training resulting in unit proficiency.

Package Replacements — A personnel replacement mechanism in which a number of individual replacements are
provided to a unit at a single time to bring the unit back to desired strength. -

Pilot ~ A test of a complete system or model in order to validate feasibility and identify problems. A pilot tests a
prototype which generally results from prior experimentation. Successful prototypes are typically developed for
wider use.

Plug Replacements — A personnel replacement mechanism which provides fully trained sub-elements (Company,
Platoon, Squad, Team, etc) to a unit to bring it back to target strength. The plug should remain together as a bonded
sub-element of the unit.

Readiness — Capability of the unit to perform its assigned mission based on all components of equipment, personnel,
and training. :

Release Phase — The process of reassigning or separating some or of all the soldiers assigned to a Lifecycle Model
Unit.

Release Day (R-day) — The day, during a Lifecycle Unit manning model, that denotes the end of the Employ Phase
and initiates actions necessary in the Release Phase.

Replacement Mechanisms — The processes by which losses are replaced within the unit under consideration. The
three mechanisms considered for this study are Individual Replacements, Package Replacements or Plug
Replacements.

Soldier Lifecycle — The progression of an individual through the eight lifecycle functions of structure, acquisition,
individual training and education, distribution , deployment, sustainment, professional development and separation.

Slice Element — A sub-element which is provided to a higher-echelon pure unit to build a multi-capable unit. For
example, an ADA company of a ADA battalion is “sliced” to an Infantry Brigade as part of a brigade combat team.
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Stabilization — The process of assigning soldiers and leaders to a unit and keeping them together for a specified
period of time in order to set necessary conditions for bonding and high performance.

Stabilized Interval — The period of time during which no personnel are assigned to the unit under consideration.
This period of time varies with each manning model and mechanism for handling losses.

Turbulence — Reassignment of an individual from their assigned duty position.

- External Turbulence — Movement of an individual from their assigned duty position due to actions or
processes beyond the control of the unit commander.

- Internal Turbulence — The movement of an individual from their assigned duty position due to actions or
processes under the control of the unit commander.

Turnover — The loss of an individual to the unit under consideration. Attrition is a subset of turnover.

Unit Managed Readiness — The readiness of the unit tied to the phase or cycle of unit under a Unit Manning
paradigm.

Unit Manning — A process that reduces turbulence within a unit.

Unit Rotation ~ A process through which a unit periodically assumes a mission away from homestation.
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