THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT
HEALTH AND HEALTH CARE
INTERNATIONAL AFFAIRS
NATIONAL SECURITY
POPULATION AND AGING
PUBLIC SAFETY

SCIENCE AND TECHNOLOGY
SUBSTANCE ABUSE

TERRORISM AND
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

NATIONAL DEFENSE
RESEARCH INSTITUTE

This PDF document was made available
from www.rand.org as a public service of
the RAND Corporation.

Jump down to document w

The RAND Corporation is a nonprofit
institution that helps improve policy and
decisionmaking through research and
analysis.

Support RAND

Purchase this document

Browse Books & Publications

Make a charitable contribution

For More Information

Visit RAND at www.rand.org
Explore the RAND National Defense

Research Institute

View document details

Limited Electronic Distribution Rights

This document and trademark(s) contained herein are protected by law as indicated
in a notice appearing later in this work. This electronic representation of RAND
intellectual property is provided for non-commercial use only. Unauthorized
posting of RAND PDFs to a non-RAND Web site is prohibited. RAND PDFs are
protected under copyright law. Permission is required from RAND to reproduce,
or reuse in another form, any of our research documents for commercial use. For
information on reprint and linking permissions, please see RAND Permissions.



http://www.rand.org/pdfrd/publications/permissions.html
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/nsrd/ndri.html
http://www.rand.org/pdfrd/pubs/monographs/MG995/
http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/pubs/monographs/MG995/
http://www.rand.org/pdfrd/pubs/online/
http://www.rand.org/pdfrd/giving/contribute.html
http://www.rand.org/pdfrd/nsrd/ndri.html

This product is part of the RAND Corporation monograph series.
RAND monographs present major research findings that address the
challenges facing the public and private sectors. All RAND mono-
graphs undergo rigorous peer review to ensure high standards for

research quality and objectivity.



Evaluating Navy's
Funded Graduate

Education Program

A Return-on-Investment Framework

Kristy N. Kamarck, Harry J. Thie,
Marisa Adelson, Heather Krull

Prepared for the United States Navy

Approved for public release; distribution unlimited

M NATIONAL DEFENSE RESEARCH INSTITUTE



The research described in this report was prepared for the U.S. Navy.
The research was conducted in the RAND National Defense Research
Institute, a federally funded research and development center sponsored
by the Office of the Secretary of Defense, the Joint Staff, the Unified
Combatant Commands, the Department of the Navy, the Marine Corps,
the defense agencies, and the defense Intelligence Community under
Contract W74V8H-06-C-0002.

Library of Congress Cataloging-in-Publication Data

Evaluating Navy's Funded Graduate Education Program : a return-on-investment
framework / Kristy N. Kamarck ... [et al.].
p. cm.
Includes bibliographical references.
ISBN 978-0-8330-5033-5 (pbk. : alk. paper)
1. United States. Navy—Officers—Education (Graduate)—Evaluation. 2. United
States. Navy—Officers—Education (Graduate)—Costs. 1. Kamarck, Kristy N.

V411.E82 2010
359.0071'173—dc22
2010029613

The RAND Corporation is a nonprofit institution that helps improve
policy and decisionmaking through research and analysis. RAND’s
publications do not necessarily reflect the opinions of its research clients
and sponsors.

RAND?® is a registered trademark.

© Copyright 2010 RAND Corporation

Permission is given to duplicate this document for personal use only, as
long as it is unaltered and complete. Copies may not be duplicated for
commercial purposes. Unauthorized posting of RAND documents to a
non-RAND website is prohibited. RAND documents are protected under
copyright law. For information on reprint and linking permissions, please
visit the RAND permissions page (http://www.rand.org/publications/
permissions.html).

Published 2010 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138
1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213-2665
RAND URL: http://www.rand.org
To order RAND documents or to obtain additional information, contact
Distribution Services: Telephone: (310) 451-7002;
Fax: (310) 451-6915; Email: order@rand.org


http://www.rand.org/publications/permissions.html
http://www.rand.org/publications/permissions.html
http://www.rand.org
mailto:order@rand.org

Preface

The military services send substantial numbers of their officers to grad-
uate school. The cost of a graduate school billet, coupled with the cost
of the schooling itself, imposes a considerable financial burden on the
services. Therefore, they are interested to know whether the return
on their investment warrants the cost of the education. The RAND
National Defense Research Institute (NDRI) was asked to conduct an
assessment of the quantitative and qualitative returns on investment
(ROIs) for funded graduate education for naval officers. This mono-
graph reviews the evolution of Department of Defense (DoD) and U.S.
Navy policy with respect to funded graduate education and the metrics
used to evaluate Navy graduate education programs and those within
the other services. The document provides an ROI framework for eval-
uating the benefits and costs of providing funded graduate education.
The authors presume some knowledge of the terminology associated
with officer management, education evaluation, and ROI. The mono-
graph should interest the military manpower, personnel, training, and
education community. Comments are welcome and may be sent to
Harry_Thie@rand.org.

This research was sponsored by the Navy and conducted within
the Forces and Resources Policy Center of the RAND National
Defense Research Institute, a federally funded research and develop-
ment center sponsored by the Office of the Secretary of Defense, the
Joint Staff; the Unified Combatant Commands, the Navy, the Marine
Corps, the defense agencies, and the defense Intelligence Community.
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For more information on RAND’s Forces and Resources Policy
Center, contact the Director, James Hosek. He can be reached by email
at James_Hosek@rand.org; by phone at 310-393-0411, extension 7183;
or by mail at the RAND Corporation, 1776 Main Street, P.O. Box
2138, Santa Monica, California 90407-2138. More information about
RAND is available at www.rand.org.
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Summary

Background, Purpose, and Approach

The U.S. Navy and the other military services send a number of their
officers to graduate-level institutions each year to obtain advanced
degrees. The primary purpose of providing these officers graduate
education is so they can fill positions in their services whose duties
require the knowledge and skills gained in graduate school. Further-
more, the benefits of a graduate education extend beyond the specific
assignment for which the officer was educated, applying to subsequent
assignments as well, albeit less directly. However, at an estimated cost
of about $245,000 per officer for a funded master’s degree, the cost of
this education is substantial. For fully funded education, the service
must pay not only the cost of the education but also the pay and allow-
ances associated with an officer’s billet allocated for education. Addi-
tionally, an opportunity cost is incurred: While the officer is attending
school, his or her services are lost to the operational billets in which he
or she could be gaining experience. The question frequently arises as
to whether the benefit gained from a graduate education is worth the
cost. While the quantitative effects of graduate education can be esti-
mated, evaluating the qualitative effects of a graduate education poses
a number of challenges.

The Navy asked NDRI to assess the quantitative and qualita-
tive ROI for funded graduate education. The NDRI research team
reviewed the educational policies of DoD and the Navy, compared the
Navy’s programs and metrics with those of the other services, and did

Xiii
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a detailed analysis of two officer communities within the Navy: surface
warfare and meteorology and oceanography.

Findings
Key findings from the research include the following:

* DoD educational policy suggests broader and more extensive
use of graduate education than simply filling billets that have
been determined to require it. The new DoD policy speaks to
educating military personnel for “future capabilities.” While the
Navy’s most recent policy guidance on graduate education gover-
nance appears to accord with the DoD policy, it is not clear that
this broader view has permeated the Navy’s educational commu-
nity. The Navy’s system for managing graduate education and the
metrics it uses to evaluate the performance of that system tend to
focus on filling validated billets—that is, it manages to meet pres-
ent needs, not to build future capabilities.

* Graduate education provides both technical skills and non-
technical competencies or “soft skills,” which are valued in a
wide range of Navy billets beyond those that require graduate
education. The Navy realizes additional value through improved
officer productivity, better decisionmaking, and increased reten-
tion. Additionally, in certain billets, competencies gained in grad-
uate education may compensate for lack of domain knowledge.

* Cross-service differences exist in graduate education philoso-
phy; program parameters; utilization rates; and, particularly,
program management. The Navy has one of the largest require-
ments for graduate education in terms of annual quotas and vali-
dated billets. It has 550 annual quotas to fill some 4,800 billets,
compared with the Air Force’s 460 quotas and the Marine Corps’
180 quotas for far fewer billets each.! It also has the lowest uti-

I In Navy terminology, guota refers to an individual billet for a training or education course.

Navy program managers control a discrete number of quotas for each program, which they
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lization rates for officers with graduate education among all the
services. The Navy’s average career utilization rate for non—staff
corps officers is about 50 percent, compared with the Air Force’s
nearly 60 percent within one tour following graduation and the
Marine Corps’ 96 percent. Moreover, even if the Navy achieved
better utilization rates, there is still a mismatch between validated
billets and graduate school quotas in the Navy.

* Differences exist among Navy communities in the manage-
ment of officers and billets that require graduate education,
particularly between the restricted line and unrestricted line
communities. The restricted line has proportionally more billet
requirements, more-frequent utilization, and more-frequent reutil-
ization than the unrestricted line community. Cultural influences
and career demands within the unrestricted line often impede
demand for graduate school and service in validated billets.

* Education execution, billet execution, and officer manage-
ment execution are decentralized, and incentives and pen-
alties for billet and quota management are not integrated.
Community managers and education program managers often
have different goals and metrics for assessing program success.
Community managers focus on operational issues and gauge their
success by how well they fill all the billets in the fleet. Education
managers focus on filling graduate school quotas with qualified
officers and on placing officers with the proper educational cre-
dentials in validated billets. At times these goals clash, with the
result being unfilled billets or billets filled by individuals who do
not have the requisite experience or qualifications.

* The overall benefits in terms of ROI to the Navy from gradu-
ate education can be measured, given certain assumptions.
Although assessing the qualitative effects of graduate educa-
tion poses some challenges, it is possible to make some reason-
able assumptions about the costs and benefits of a graduate edu-
cation. Our approach presents a way to ascertain the costs and

can allocate to individuals. Typically, the individual’s command will request a quota for a
specific program, and the program manager will either approve or disapprove the request.
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some assumptions to determine benefits. These parameters can
be adjusted in the model to identify elements that are particularly
sensitive. An order-of-magnitude estimate is quite feasible, and
more precise assessment would be possible with better data.

* The current metric, which specifies one utilization per career
for each educated officer as specified in the DoD and Navy
instructions, will not give the Navy a break-even ROI within
a 20-year career, given our assumptions.

* Recouping the investment in graduate education expenses
based on skills gained requires long service by officers in bil-
lets requiring the graduate education (multiple utilization
tours) and even longer service in other billets.

Recommendations

In light of our findings, we have divided our recommendations into
three areas: policy, culture, and monitoring and evaluation.

Policy

To bring Navy educational practices more in line with DoD policy to
shift graduate education toward development of future capabilities, the
Navy needs to introduce a top-down approach to replace the bottom-
up one it now employs. This shift would include reviewing existing
graduate education instructions to verify that the language and intent
square with current DoD policy. Navy policymakers should consider
the intent of DoD policy (DoD Instruction 1322.10), revised in April
2008, that “Knowledge is good, and more is preferable.” Once this
policy language is clear, Navy leaders need to communicate their grad-
uate education policy to graduate education program managers, com-
munity managers, and officers.

Justitying the cost of graduate education requires extremely long
service. However, the value of graduate education might be perceived
to lie in the increasing productivity and decision quality that its soft
skills and general knowledge provide. If so, the education may be con-
sidered a cost of doing business to achieve future capabilities. More-
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over, if developing future capabilities is the program goal, it seems jus-
tifiable to make graduate education a competitive selection for those
most likely to stay in the service and advance to flag rank. In essence,
the Navy would be broadly educating many to achieve future capabili-
ties and an ROI from the few.

Culture

Increasing emphasis on graduate education as a benefit to the commu-
nity and to the Navy at large will require a cultural shift for some Navy
communities to overcome negative perceptions about career “breaks”
for education and utilization assignments. In line with a top-down
approach, community leaders should set goals for graduate education
attainment. One example might be “90 percent of all officers advanc-
ing at the O-5 board will have a graduate degree.” In tandem, com-
munity leaders need to develop goals for the types of graduate degree
curricula that would support their anticipated capability requirements
beyond their current validated billet requirements.

The Navy can take some tactical steps to improve their utilization
efficiency immediately by increasing utilization rates and reutilizing
officers with advanced degrees, thus increasing net quantitative ROls.
The Navy should provide incentives for more-integrated management
of officer assignments at the community level and also institute penal-
ties for poor management of billets, quotas, and officers.? These should
vary by community to reflect differences in billet structures and opera-
tional requirements. Community leaders should also seck to provide
incentives for completing graduate educations and serving in validated
billets to increase economic returns on their education investments. The
Navy should consider the approach the Air Force uses, which includes
master’s degrees in promotion decisions. Additionally, because officers
who serve in subsequent assignments that require graduate degrees
increase the Navy’s net benefit in terms of ROI, promotion boards and

2 One option for penalizing poor management would be a loss of graduate education quotas
for communities that fail to meet certain threshold utilization rates for officers in validated

billets.
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other incentive initiatives should give exceptional weight to those who
have both an advanced degree and practical experience in a given field.

Monitoring and Evaluation

The Navy should expand its utilization metric and enhance monitoring
and evaluation of its graduate education program. The one-tour utiliza-
tion metric needs to take into account additional benefits to the Navy
that officers with graduate education offer. In particular, using these
officers in billets not coded as requiring a graduate degree may offer
value that graduate education program managers are not currently
capturing. Better data collection and periodic evaluations of gradu-
ate education programs under a hierarchy of outcomes would assist in
identifying this value.

Conclusion

The Navy possesses the necessary mix of institutions and curricula in
its funded graduate education program to meet its present capability
requirements. However, the metric of one utilization tour, as defined in
current Navy policy, is not capturing the total value of graduate edu-
cation to the Navy. In fact, given the current graduate school timing
and career progression for most officers, one utilization tour per edu-
cated officer does not recoup the cost of educating that officer within a
20-year career. Our research and analysis indicate that the knowledge
and skills gained through graduate education are valuable for both
the officer and for the Navy. The value for the Navy lies in improved
productivity, better decisionmaking, and increased retention. Some of
this value can be monetized, and costs and benefits to the Navy can
be estimated using enhanced data-collection methods and reasonable
assumptions. Recent shifts in DoD policy language and intent sug-
gest that the Navy should expand on the one-tour utilization metric
to establish a more-nuanced assessment of the value of graduate edu-
cation for the Navy’s officer corps, especially with respect to future
capabilities.
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CHAPTER ONE
Introduction

The U.S. Navy and the other military services provide training and
education as part of their officer development programs. For the Navy,
this model includes opportunities to gain knowledge and skills in a
graduate school and apply them to various assignments at sea and
ashore. The Navy funds graduate education with the expectation that
the officers chosen to receive it will go on to apply the knowledge and
skills they acquire in billets (positions) for which that education is a
prerequisite. The officers selected for this education are typically in
grade O-3 (lieutenant) and will use their education starting in grade
O-4 (lieutenant commander) and continuing throughout their careers.

Purpose

The RAND National Defense Research Institute was asked to assess
qualitative and quantitative measures for return on investment (ROI)
for funded officer graduate education. While Navy graduate education
is a combination of fully funded, partially funded, and unfunded pro-
grams, our focus was on funded programs at the Naval Postgraduate
School (NPS), at the Air Force Institute of Technology (AFIT), and
at civilian graduate institutions. Our review did not include graduate
programs provided at institutions that are part of professional military
education, such as the Naval War College (NWC).
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Department of Defense and Navy Educational Policy

This section reviews past and present Department of Defense (DoD)
and Navy policies for funded graduate education. In general, current
policies take a broader view of educational requirements for officers.

DoD Policy
DoD Instruction (DoDI) 1322.10, revised in April 2008, requires that
graduate education be established to accomplish the following goals:

* Raise professional and technical competency and develop future
capabilities.

* Provide developmental incentives for military officers with the
ability, dedication, and capacity for professional growth.

e Fulfill a present need, anticipated requirement, or future capabil-

ity.

The previous version of DoDI 1322.10 took a narrower view,
specifying that the purpose of funding graduate education was to fill
billets that required that education. The new instruction represents a
philosophical break from the previous directive, in that its view of the
value of graduate education is much more expansive (see Table 1.1). In
the words of a DoD official responsible for the policy, “knowledge is
good, and more of it is preferable.” This change in philosophy resulted
from the experiences of the military after September 11, 2001, when
it encountered difficulty in finding officers having the broad range of
backgrounds and academic disciplines needed for transformation, and
for stability, transition, and reconstruction operations. Recent testi-
mony from many individuals before Congress continues to call for a
more-qualified and broadly educated officer corps.2

I RAND researcher interview with DoD official in July 2009. He did not say that he
wished to be anonymous, but we typically start interviews by saying that comments will not
be attributed.

2 See, for example, Lt. Gen. (ret.) David W. Barno and Professor Williamson Murray, testi-
mony to the House Armed Services Subcommittee on Investigation and Oversight, Septem-
ber 10, 2009.
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Table 1.1
Changes to DoD Policy

Old DoDI 1322.10 Aug 26, 2004 New DoDI 1322.10 April 29, 2008

4.1 1t is DoD policy to fund graduate 4.1 The intent of the Department’s
education fully and partially for active- graduate education programs are

duty military officers required to fill to provide fully or partially funded
Military Service requirements for educational opportunities in disciplines
validated positions. that fulfill a present need, anticipated

requirement, or future capability and

that contribute to the effectiveness of the
Military Departments and the Department
of Defense.

The new DoD instruction did not remove the requirement to
use officers who had attended graduate school at government expense
in positions having specific educational requirements. However, the
instruction does require the services to provide biennial reports to
DoD that include three elements. The first assesses utilization and out-
comes. This includes a review of validated billets, the number of offi-
cers who have obtained funded graduate education, an evaluation of
their utilization rate in validated billets, and the number of utilization
tours served. While the first element focuses on utilization in validated
billets, the second and third elements are broader assessments of gradu-
ate education management. The second discusses management of offi-
cers who have had a graduate education. Beyond the utilization figures,
how is the service managing (e.g., assigning, retaining, promoting) this
pool of developed human capital? The third assesses the service pos-
ture with respect to disciplines that fulfill present needs, anticipated
requirements, or future capabilities.

Navy Policy

The Navy also has a new instruction specifically pertaining to graduate
education governance, which was issued after the new DoD instruc-
tion. The older instruction, Office of the Chief of Naval Operations
(OPNAV) Instruction (OPNAVINST) 1520.23B (1991), provides gen-
eral guidance on graduate education programs and states that the Navy
offers graduate education to
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* support requirements for officers with specific subspecialty skills?
* encourage professional knowledge and technical competence

* provide recruitment and retention incentives

* recognize aspirations of individuals.

The more-recent instruction, OPNAVINST 1520.42 (2009),
which provides guidance for the integrated governance of graduate
education programs, states that education is a strategic investment in
the future capabilities of the naval service and that education policies
should develop a portfolio of skills and competencies necessary to exe-
cute Chief of Naval Operations guidance and maritime strategy.

Research Approach

Our approach to the research consisted of four tasks. The first was to
review the civilian and military literature concerning graduate educa-
tion and its returns. The second was to compare the funded graduate
education programs across the services to identify additional metrics
used to measure ROI. The third was to analyze data to understand
demand (billets) and supply (educated officers) and how they matched,
then to use these data as a basis for a model that allowed community-
level assessments of utilization. The fourth was to posit and assess mea-
sures of ROI. The central question we are addressing is, “Is there value
to the Navy in providing funded graduate education?” The use of the
language of return of investment is meant to imply use of an ROI
framework but not a complete ROI assessment.

3 Subspecialties will be discussed later in more detail. Beyond the staff corps, Navy commu-
nities have approximately 100 subspecialties falling into six broad areas. The subspecialties
themselves resemble academic disciplines.

4 The extent to which the Navy has institutionalized this more-liberal policy is unclear.
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Limitations

As stated earlier, we did not assess all graduate education programs
in the Navy but only those funded for NPS, AFIT, and civilian insti-
tutions for unrestricted line (URL) and restricted line (RL) officers.
Moreover, we did not attempt to ascertain which institutions should
provide the education or the costs and benefits associated with using
particular institutions or relying on their curricula to provide educa-
tion. We did not provide a complete assessment of ROI at the program-
budget level but instead offer a rough order-of-magnitude assessment
for the sponsor or those responsible for education to use as a framework.

Organization of This Monograph

The monograph has six chapters. Following this introduction is a
detailed review of the civilian and military literature. Chapter Three
discusses the specifics of the Navy program and compares it with other
military services. Chapter Four presents community-level data and our
observations from running a utilization model. Chapter Five is our
assessment of qualitative and quantitative benefits and costs in an ROI
framework. Chapter Six contains our conclusions and policy recom-
mendations. Additional material that may be of interest to some read-
ers is in the appendixes.






CHAPTER TWO

Literature Review

This chapter discusses civilian and military literature on the theories
and empirical evidence linking graduate education to organizational
benefits. Figure 2.1 shows the possible benefits of graduate education
by categories. The first section of this chapter discusses human and
social capital development theory in relation to organizational returns.
The second section takes a closer look at the contributions cited in
civilian and military literature on quantifiable organizational returns.
Finally, the chapter discusses various approaches for evaluating ROI
and develops a hierarchal framework for measuring benefits from grad-
uate education in the Navy.

Figure 2.1
Possible Benefits of Graduate Education to the Navy

Human capital

Possible
e Hard skills (technical) quantitative
e Soft skills (competencies) organizational
Graduate benefits
education e Productivity
Social capital * Retention
e Bonding e Filled billets
e Bridging e Used officers

RAND MG995-2.1
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Theories Linking Graduate Education to Human and
Social Capital

This section reviews the theoretical literature on human and social cap-
ital and how they can benefit organizations.

Human Capital Theory

To discuss ROIs with respect to education, researchers often start with
education’s effect on the development of human capital. Increases in
human capital, in turn, may generate both pecuniary and nonpecuniary
returns for an organization. Human capital is often defined as the set of
acquired knowledge, skills, and capabilities that enable individuals to
act in new ways (Coleman, 1998).

The skills gained from education can generally be divided into
two types: hard skills and soft skills. Hard skills include technical
capabilities that are directly applicable to specific tasks, for instance,
data analysis, financial accounting, electrical engineering, or undersea
warfare. John McPeck (1994) describes hard skills as being “knowl-
edge based” because their “general range of applicability is limited
by the form of thought being called upon” (McPeck, 1994). Studies
have found that these of types of vocational skills tend to degrade over
time without frequent use or the additional education needed, in part,
because of exogenous technological changes.

Soft skills, on the other hand, are not explicitly taught during
graduate education but instead are competencies gained through the
process of being educated, sometimes called “learning to learn.” These
types of skills include critical thinking, communication, and leader-
ship. While soft skills are less tangible, they help individuals “select
pertinent information for the solution of a problem [and] formulate rel-
evant and promising hypotheses” (McPeck, 1994). Table 2.1 compares
hard and soft skills.

The civilian literature is unclear on how education develops
soft skills, but these skills are strongly and positively correlated with
schooling (see, for example, Oreopoulos and Salvanes, 2009; Boyatzis,
Stubbs, and Taylor, 2002; and Hardison and Vilamovska, 2009). Some
evidence also specifically suggests that graduate education increases
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Table 2.1
Comparison of Soft Skills and Hard Skills
Human Capital: Hard Skills Human Capital: Soft Skills
Skills
Data analysis Communication
Drafting Critical thinking
Modeling Team-building
System analysis Creativity
Design Decisionmaking

Financial accounting

Skill attributes

Knowledge based Process based

Degrade over time without use Increase with experience

Easier to define, measure, and test Difficult to define, measure, and test
Technical degrees offer specific gains All degree curricula offer gains

soft skills that are valuable to the Navy. The services have used compe-
tency models to define characteristics of high-performing officers. One
example is the Navy Leadership Competency Model, which defines five
core competencies: accomplishing the mission, leading people, leading
change, working with people, and resource stewardship.! Additionally,
competencies that are deemed critical for Navy flag officer billets are
closely related to some of the skills developed through graduate edu-
cation (see Table 2.2). A study of naval officers who had completed a
graduate degree at NPS found significant increases in the officers’ own
assessments of gains in seven out of ten skill areas that are closely tied
to competencies desirable for chief executive officers (Filizetti, 2003).
The evidence also indicates that skill gains from graduate edu-
cation have benefits beyond utilization in subspecialty billets. Opin-
ion surveys of naval officers having a graduate degree found that over
90 percent of the individuals who had served in billets requiring gradu-
ate degrees reported that the skills gained in their education were nec-

' The Navy Leadership Competency Model is available on the Air Force Air University’s

Strategic Leadership Studies website.



10 Evaluating Navy's Funded Graduate Education Program

Table 2.2

Competencies Are Critical in Navy Billets

Critical Flag Officer Billet
Requirements®

Competencies
Gained at NPSP

Competencies
Gained in MBAC

Influencing and negotiating
with people at all levels

Preparing and

delivering quality oral
presentations and written
communication

Exercising good judgment,
perception, adaptability,
and common sense to
integrate priorities and
eliminate irrelevant
information

Motivating, inspiring,
and mentoring military
personnel

Guiding expectations,
managing risk, and
achieving results

Communications

Communications
Computer and information
Technology use

Ability to define and solve
problems

Analytical reasoning

Technical adaptability

Research and continuous
learning

No significant gain
in collaboration and
teamwork

Systems thinking and
analysis
Innovation and creativity

Persuasiveness
Negotiating
Networking

Oral communication

Oral communication
Written communication

Flexibility
Self-control
Attention to detail
Use of concepts
Efficiency orientation

Group management
Developing others’
empathy

Planning
Efficiency orientation
Systems thinking

@ Hanser et al., 2008.
b Filizetti, 2003.

¢ Boyatzis, Stubbs, and Taylor, 2002.

essary or desirable for performing their duties, while over 80 percent
said that they used their education in billets other than the designated
ones (Cashman, 1994).

Competencies gained through education, regardless of curricu-
lum, may also help to compensate for lack of domain knowledge in
certain billets. In a study of senior Air Force officers and civilians, Scott
et al. (2007) found that leaders use such competencies as people skills,
problem-solving, integration skills, and enterprise knowledge in billets
for which they lacked a technical background or functional expertise.
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Social Capital Theory

Social capital development is closely tied to human capital and is widely
assumed to be a by-product of education. Social capital is most com-
monly defined as the “networks, norms and trust—that enable par-
ticipants to act together more effectively to pursue shared objectives”
(Putnam, 1995, p. 665). Social capital comprises both the individu-
al’s network and the assets that may be mobilized through that net-
work (see, for example, Nahapiet and Ghoshal, 1998). Putnam (1995,
p. 667) found that education is one of the biggest contributors to the
development of social capital:

Highly educated people are much more likely to be joiners and
trusters, partly because they are better off economically, but
mostly because of the skills, resources, and inclinations that were
imparted on them at home and in school.

There is no consensus on how to measure social capital, but it is
believed to help improve productive and allocative efficiency by
increasing information-sharing, promoting cooperative behavior,
and reducing monitoring costs by increasing trust.

Social capital can be broken down further into “bonding” social
capital and “bridging” social capital. Bonding social capital refers to net-
works that form inside an organization; bridging social capital refers to
connections among heterogeneous groups (Schuller, Baron, and Field,
2000). Bonding social capital might have negative effects if it builds
“in-group” solidarity at the expense of outsiders (Fukuyama, 2002).
Additionally, tightly bound groups may cut themselves off from infor-
mation, innovation, or ideas with negative consequences for the orga-
nization. Bridging social capital, on the other hand, tends to increase
social inclusion and encourage connections and cooperation between
people from different walks of life. These ties tend to be more fragile
because they require active reinforcement to maintain, but some con-
sider them to be more valuable than homogeneous bonds (Schuller,
Baron, and Field, 2000).

In the Navy context, graduate education can affect both bonding
and bridging social capital. For example, while obtaining a graduate
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degree at NPS, an officer is sacrificing time he or she could be spend-
ing in an operational billet in his or her community, which may reduce
“in-group” bonding capital. However, the officer will likely develop
ties to officers in other Navy communities, other branches of the U.S.
military, even with officers in foreign militaries. These bridging con-
nections may be more useful in future joint assignments or in com-
bined coalition operations. Officers who obtain a degree at a civilian
institution may be exposed to an even broader set of viewpoints and
may develop connections with future civilian policymakers.

Organizational Benefits of Graduate Education

Economists use two general models to describe how increases in human
and social capital generate organizational returns. First, the productive
efficiency model suggests that, as skills increase, individuals are able
to get more done in the same amount of time for the same amount of
money. This result might be tied to improved multitasking or to time
management skills. Second, the allocative efficiency model suggests
that more-skilled individuals make better decisions than do less skilled
people facing similar circumstances.

While human and social capital are not directly measurable, they
do lead to quantifiable benefits for an organization. The civilian litera-
ture on organizational returns to graduate education quantifies human
and social capital gains through changes in productivity. Increasing
employee productivity in the private sector leads to increases in profit-
ability for a firm. In the military, increasing individual or unit produc-
tivity can likewise lead to pecuniary benefits by reducing manpower
requirements and improving readiness (Mehay and Bowman, 2007).
Therefore, the military literature on returns from graduate education
focuses on education’s effect on officer performance, promotion, and
retention.

The civilian literature crosses a broad range of sectors and degree
types, although the bulk of the literature focuses on primary and sec-
ondary education. A large portion of the literature on ROI from gradu-
ate education in the military comes from research surveys and empiri-
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cal studies that students and faculty at NPS, AFIT, and other service
colleges have produced.

Civilian Literature
It is difhicult to quantify individual productivity gains from education.
Brown (2001, p. 1) states that

One of the problems with measuring training’s influence on
worker productivity is that there are many areas of productivity
that are intangible and difficult to quantify, such as ideas, abili-
ties, experience, insight, motivation and so forth.

Another problem with measuring productivity gains has to do with
selection bias. Individuals who attend and complete graduate educa-
tion may have innate abilities that would make them more-productive
workers even in absence of a graduate degree. This means that simply
comparing individuals having graduate educations with those who do
not without controlling for innate ability would overstate the benefits
of that education. However, researchers have found that the positive
effects of graduate education exist apart from selection effects.

Generally, the civilian literature quantifies individual productiv-
ity increases through salary differentials between graduate-degreed
employees and comparable employees without graduate degrees. These
salary differentials are a proxy for expected worker productivity gains
and vary by the type of degree obtained and the sector of employment.
Typically, the “funder” reaps the reward; in the private sector, the
employee typically has made the initial investment for graduate educa-
tion, and the ROI accrues to the individual through increased earning
potential. The employer in turn pays a premium for the expected pro-
ductivity gains from the education the individual has funded.

Various studies on earnings data have found individual rates
of return between 7 and 46 percent, with returns generally higher
for individuals who have earned a master of business administration
(MBA) or technical master’s degree. A 2008 study on ROI to an MBA
for information technology professionals found that these individu-
als earned 46 percent more than those with only bachelor’s degrees
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and 37 percent more than those with sector-specific master’s degrees
(Mithas and Krishnan, 2008). If the individual does a full-time MBA
degree, forgoing two years of work experience, the ROIs are 36 percent
relative to a bachelor’s degree and 27 percent relative to a technical
master’s degree (Mithas and Krishnan, 2008).

Firms in the private sector also measure productivity by increases
in profitability. Black and Lynch (1996) found that the average educa-
tional level of a firm’s employees has a positive and significant effect on
productivity in both the manufacturing and nonmanufacturing sectors
and that this positive influence was higher in the nonmanufacturing
firms (Black and Lynch, 1996).

Hunton, Stone, and Wier (2005) conducted one of the larg-
est empirical studies of the effects of graduate education on profes-
sional success and tacit knowledge learning. The researchers com-
bined standardized job performance evaluation data for approximately
6,000 accountants with survey data from around 3,000 members of
the sample to compare the performance, problem-solving ability, and
managerial knowledge of those with and without an MBA or master
of accounting (MAcc) degree. Those with MBAs and MAcc degrees
demonstrated significantly higher knowledge gains and performance
evaluations than the employees who lacked advanced degrees. The
authors also found that the MAcc degree is more beneficial for early
and midcareer, and the MBA is more beneficial later in a career.?

Military Literature

'The military’s human resource structure is characterized by an internal
labor market, a vertical hierarchy, and a closed personnel system (Asch
and Warner, 1994). Military officer pay is determined by rank and
time in service, regardless of the officer’s educational qualifications;
officers with graduate degrees do not earn more. Therefore, quantifying
productivity increases in the military is more difficult than it is in the

2 Although Hunton, Stone, and Wier focused on the private sector, generalizing their
results to the military might suggest that focusing on technical degrees may be more useful
for officers early in their careers (O-4 to O-5), while degrees with a broader focus, such as the
MBA, might benefit officers in grades O-6 and above.
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private sector. Various studies have used performance ratings as a proxy
for individual productivity. Although performance ratings are thought
to be highly inflated, researchers have identified useful performance
metrics. In a Navy study on the effects of college quality on perfor-
mance, Bowman and Mehay (2002) used the “recommendation for
accelerated promotion” indicator on the officer’s fitness report to iden-
tify highly productive performers. The authors found that the quality
of the educational institution does not have a significant effect on per-
formance ratings for staff officers. However, line officers with graduate
degrees from either public or private top-tier colleges had significantly
higher performance ratings in their early careers than their peers from
less-selective institutions.

Increased promotion potential is typically considered an individ-
ual, rather than organizational, benefit. However, military studies have
also used years to promotion and probability of promotion as prox-
ies for increased productivity, which would benefit the organization.
Faster promotion or higher promotion rates are assumed to equate to
increased individual productivity. Branigan (2001) found that naval
officers who have had funded graduate degrees have shorter times to
promotion than have officers lacking graduate degrees. Bowman and
Mehay (1999) found that officers with graduate degrees are more likely
to be selected for promotion at the O-4 promotion boards than their
counterparts without graduate degrees. However, a large portion of the
relationship between graduate education attainment and promotion is
due to unobserved attributes that may lead more-promotable officers to
attend or be selected for graduate school (Bowman and Mehay, 1999).

For the organization, increasing retention provides quantifiable
benefits: reducing recruitment and training costs and supervisory
time (Fitz-Enz, 2000). Private corporations that pay for all or part of
their employees to attend graduate school often stipulate a minimum
contract term following graduation, which directly increases short-
term retention rates. As with productivity, a selection bias might also
affect the retention results, although it is not clear whether the net
effect would be to overestimate or underestimate retention figures. An
employee who accepts education funding might be predisposed to stay-
ing with the organization and may be “signaling” these intentions by



16 Evaluating Navy's Funded Graduate Education Program

entering a graduate program. This effect may be greater in the military,
which imposes an additional service obligation on graduate students;
thus, “a positive preference for graduate school should be positively
correlated with retention” (Bowman and Mehay, 2002). Alternatively,
individuals who are predisposed to leaving an organization may pursue
graduate education to increase their marketability to external employ-
ers (Jordan, 1991).

Military studies generally show a positive retention effect from
funded graduate education. Opinion surveys of naval officers having
less than eight years of service (YOS) who had received funded gradu-
ate education indicate that 80 percent planned to stay in the Navy for
20 years or longer (Cashman, 1994). Jordan (1991) estimated that URL
officers having a graduate degree were less likely to leave the military
before their O-4 promotion boards than their counterparts lacking a
graduate degree and that this retention effect was more pronounced
for officers having NPS degrees than for officers having degrees from
other sources. Milner (2003) found that United States Naval Acad-
emy (USNA) officers who received master’s degrees through the Vol-
untary Graduate Education Program (VGEP) were more likely to
remain in the service at the end of their initial commitments than were
USNA officers lacking a master’s degree. In a similar study, Mehay and
Bowman (2007) found that officers who had benefitted from imme-
diate graduate education (IGE) had retention rates 25 percent higher
than those of their counterparts lacking education out to seven YOS
and 10 percent higher out to ten.

Approaches to Evaluating Graduate Education Benefits

The theory and empirical evidence outlined in the previous sections
demonstrate the positive organizational benefits to be gained from
graduate education. Employers who sponsor education and training
are, however, particularly interested in ways to quantify these benefits
to make efficient programming decisions. The literature on the best way
to determine the ROIs for education and training has been growing.
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Understanding the concept of ROI analysis begins with under-
standing the evaluation methodologies behind it. One of the most
common models was adapted from an existing model for evaluating
training and development efforts. This adapted model includes five
progressively complex levels of evaluation (U.S. Government Account-

ability Office, 2003):

1. reactions—focused on opinions of an education program; par-
ticipant’s response to the program

2. learning—focused on amount of knowledge gained from the
program

3. application—focused on link between learning and changes in
on-the-job behavior

4. impact—focused on the effect of the education program on the
organization’s performance

5. ROI—compares the benefits (as quantified in dollars) to the
costs of the education program.

Table 2.3 suggests a hierarchy of measures for the Navy, includ-
ing recommended data collection tools and assessment frequency.?
Although the higher assessment levels may allow more-precise calcula-
tion of net benefits, they also require more-complex analysis, such as
longitudinal studies, and thus may be more costly to conduct. There-
fore, we recommend conducting these assessments only every three to
five years. Moreover, many of these assessments could be accomplished
as student theses. At the lower levels of assessment, it may be cost-
effective to track performance continuously, and net positive feedback
at these levels of assessment would imply that the education program is
providing value to the organization.

Jack Phillips has suggested four steps that organizations should
take when moving along this hierarchy of assessment measures toward
an ROI calculation (Phillips, Stone, and Phillips, 2001). The first step
is to collect data to prepare for the evaluation through surveys, obser-
vations, or other methods. Appendix B includes a further discussion

3 Appendix B includes more specific recommendations for data tracking and analysis.



Table 2.3
Hierarchy of Suggested Measures
1st Tour After
After After  Utilization Biennial 3-5
Levels of Assessment? Data Collection Tools Degree Degree Tour Report years
Reaction
1. Satisfaction with . Opinion surveys (Did you like the X X X
program program?)
Learning
2. Knowledge or skills . Pre- and post-tests X
gain
. Opinion surveys (Did you gain knowledge/ X X X
skills from the program?)
Application
3. Effective utilization . Number of subspecialty billets filled X
. Number of funded officers in subspecialty X
billets
. Billets vs. inventory X
. Billet fit (exact vs. matrix match) X
. Opinion Surveys (Did you use knowledge/ X X
skills in billet?)
4. Efficiency of . Time to first utilization tour X
utilization
. Utilization in a career X
. Reutilization X
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Table 2.3—Continued

1st Tour After
After After  Utilization Biennial 3-5
Levels of Assessment? Data Collection Tools Degree Degree Tour Report years
Impact: organization
5. Retention a. YOS beyond degree award X
b. YOS beyond ADSO X
c. YOS career (active and reserve) X
6. Performance in a. Supervisor surveys X
billet
b. Fitness reports (graduate education vs. X
non-graduate education)
7. Contribution to a. Thesis topic X
strategy and policy
b. Thesis quality X
Impact: officer
8. Promotion a. YOS to promotion (O-4, O-5, and O-6) X
9. Career satisfaction a. Career satisfaction surveys X X X
10. Marketability a. Salaries for Navy retirees X
ROI: benefits versus costs
11. Billet program cost  a. Number of billets x cost of billet X
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Table 2.3—Continued

1st Tour After
After After  Utilization Biennial 3-5

Levels of Assessment? Data Collection Tools Degree Degree Tour Report vyears
12. Education program  a. Number of funded quotas x cost of funded X
cost quota
13. Economic return a. Community review using utilization data X

@ 0ur levels of assessment are adapted from a four-level model for evaluating training programs and the Government
Accountability Office’s five-level model (2003). We sought measures that met the criteria of being complete and usable and
of conveying understanding.
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of recommended practices for data collection and analysis. The Navy
already collects personnel data and can both improve and expand the
educational variables that it tracks.

The second step is to isolate educational effects. This step can
be achieved through subjective assessments by managers and former
students on how education might change measurable outcomes. The
literature suggests a number of methods for testing competency gains
through both self-assessments and external assessments. The examples
listed below are from Boyatzis, Stubbs, and Taylor, 2002, and Hardison
and Vilamovska, 2009:

* self-assessments
— Learning Skills Profile—individuals rate 72 skill statements on
levels from 1 (no skill) to 7 (leader and creator)
— Self-Assessment Questionnaire—72 questions assessing 21
competencies
* external assessments
— External Assessment Questionnaire—given to boss, colleagues,
peers, etc., to assess competencies
— Critical Incident Review—an observed interview evaluating 16
different competencies
— Group Discussion Exercise—an observed simulation; partici-
pants are given a set of 3 problems and must talk through their
recommendations to their chief executive officer (16 competen-
cies evaluated)
— Presentation Exercise—an observed presentation with a
question-and-answer session
— Ciritical Learning Assessment—rated tasks requiring students
to apply several aspects of critical thinking, including problem
solving, analytic reasoning, and written communication skills.

The third step is to monetize the data on education effects by
assigning values to the education outcomes predicted in step two and
calculating an annual program value. The direct educational costs and
the opportunity costs should also be monetized in this step. Finally,
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ROI is calculated by dividing the estimated value of the education by
its cost.

In the next two chapters, we take a closer look at the Navy
program parameters and data, and in Chapter Five, we use existing
community-level data to build an ROI framework for the Navy’s edu-
cation program.



CHAPTER THREE
Navy Program and Service Comparisons

Graduate education for naval officers dates back to the 1800s, when
USNA engineers were sent abroad to earn graduate degrees. In the
early 1900s, when the Navy tried to set up additional service schools
for its officers, it faced the trade-off between meeting its short-term
operational needs and the long-term benefits of a better-educated offi-
cer corps (Powell, 2004). A similar issue remains today: The Navy
must determine the optimal level of officer graduate education to meet
required capabilities given finite resources in terms of officer end-
strength and graduate education funding.

The Navy’s primary goal in offering funded graduate education
to its officer corps is to “support requirements for officers with specific
subspecialty skills” (OPNAVINST 1520.23B, 1991). Thus, the Navy
manages its education programs through an integrated manpower and
personnel classification system that uses subspecialty codes to identify
officer requirements for advanced education, functional training, and
significant experience in various fields and positions. The subspecialty
code identifies billets requiring specific qualifications and also identi-
fies officers who possess specific qualifications. The code itself has five
characters. The first four characters are numbers that identify disci-
plines (e.g., functional areas and concentrations and educational spe-
cialization) needed for a particular billet, while the fifth character is
a letter that indicates the level of training, education, or experience
needed.

For the purposes, of this study we focused on P- and Q-coded
subspecialty designators. Officers having a funded master’s degree and

23
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billets that require a master’s degree carry P-coded designators.! Offi-
cers who have served in a P-coded billet may receive a Q-code designa-
tor, which indicates a “proven subspecialist,” meaning that the officer
has both a master’s degree and experience in his or her subspecialty. A
Q-code qualifies the officer to serve in a Q-coded billet. The formal
definitions for P and Q codes are as follows (U.S. Navy, 2010, pp. B-11,
B-12):

* P code: Requires extensive knowledge of theories, principles, pro-
cesses, and/or techniques certified through the acquisition of the
master’s degree for optimum performance of duty; also requires
the conception, implementation, appraisal, or management of
complex Navy and/or DoD programs

* Q code: All P-coded criteria are applicable; additionally the billet
requires the combination of both professional experience and
proven subspecialist at the master’s degree level.

Officers are considered funded if they attend graduate school
full time for 26 weeks or more, regardless of whether the degree pro-
gram is partially or fully funded. For a fully funded program, the Navy
provides full pay and benefits for the duration of the course of study
plus all tuition costs. For a partially funded program, the Navy sup-
plies only pay and benefits, and the individual or an organization other
than the Navy pays the tuition. An officer will typically only receive
one funded graduate school opportunity in his or her career but may
acquire additional unfunded degrees. Voluntary graduate school pro-
grams, such as tuition assistance or the Montgomery G.I. Bill, are con-
sidered unfunded graduate education. Such military institutions as the
NPS, AFIT, and various war colleges and civilian institutions offer
funded graduate degree programs. About one-half of the full-time resi-
dential programs are undertaken at either NPS or NWC (Moskowitz

I Officers who complete an unfunded master’s degree may submit paperwork to the Bureau

of Naval Personnel to add a P-code designator to their personnel file. These officers are avail-
able for assignment to P-coded positions but have no utilization requirement. According to
interviewees, there may actually be disincentives to reporting unfunded graduate education
to the bureau.
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et al., 2008). Each fiscal year, the Navy has about 390 funded master’s
degree quotas (seats) at NPS, 25 at AFIT or other military institutions,
and 200 at various civilian institutions.? About 550 of these are fully
funded, and the rest are for such other programs as partially funded
scholarships. Appendix A discusses some of the programs through
which naval officers can receive a master’s degree in more detail.

By DoD policy, officers who receive funded graduate education
incur an active-duty service obligation (ADSO) of three months for
every one month of schooling for the first year of schooling. The aver-
age graduate degree program lasts approximately 18 months. Navy
policy requires a minimum three-year ADSO for a funded master’s
degree and a maximum five-year obligation for a funded doctorate.
This ADSO may be served concurrently with any other obligation.?

P- and Q-coded billet requirements establish the demand for
naval officers with graduate degrees (Table 3.1). In 2008, approxi-
mately 5,960 total P-coded billets and approximately 760 Q-coded
billets were available for those in grades O-3 through O-6 (captain).
For the purposes of this study, we removed the medical, dental, law,

and chaplain billets from the total validated billets, resulting in 4,397
P-coded and 481 Q-coded billets.

Table 3.1
Distribution of Billets Requiring Master’s Education, by Grade

Grade 0-3 0-4 0-5 0-6 Total

Total authorizations
(P and Q codes) 1,720 2,129 1,957 915 6,721
Authorizations without medical,

dental, chaplain, and law 1,127 1,529 1,513 709 4,878

SOURCE: Data from Defense Manpower Data Center, 2008.

2 In Navy terminology, quota refers to an individual billet for a training or education course.
Navy program managers control a discrete number of quotas for each program, which they
can allocate to individuals. Typically, the individual’s command will request a quota for a
specific program, and the program manager will either approve or disapprove the request.

3 Ifthe Navy funds an officer for a master’s degree through IGE, the officer’s ADSO is five
years served concurrently with any other service obligations.
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We used the number of funded school quotas to determine
the supply of officers having graduate degrees. Every year the Navy
sends approximately 550 to 600 officers to school to receive advanced
degrees. Most officers complete their graduate degrees between
grades O-3 (lieutenant) and O-4; historically these two grades have
accounted for 70 to 80 percent of all graduate degrees attained per year
(Moskowitz et al., 2008). As of 2009, approximately 12,150 naval ofh-
cers in grades O-3 and O-6 had master’s degrees, as designated by
either a P-code (8,956) or Q-code (3,194).4 These are the officers avail-
able for utilization in billets requiring graduate degrees. However, the
number of officers who have had funded graduate education in 2009
was 6,683. Policy only requires funded officers to serve a utilization
tour.

DoD utilization policy for officers who have had funded graduate
education—which was modified in 2008—states that officers should
be assigned to a P-coded position as soon as possible following degree
completion and, ideally, immediately after.> The current Navy policy
(OPNAVINST 1520.23B) has not been revised since 1991 and states
that

Officers who have received funded graduate education will serve
one tour in a validated subspecialty position as soon as possible
but not later than the second tour following graduation.

In practice, the “second tour following graduation” has been inter-
preted as the second shore tour following graduation to account for
operational requirements, which often preclude URL officers from
immediate utilization in validated billets.

Navy education program managers currently use the one-tour
officer utilization metric to evaluate and report on the effectiveness
of master’s degree programs. Program managers track the percentage
of officers who serve in a validated billet within one shore tour after

4 This includes all staff, URL, and RL officers but excludes limited-duty officers and chief

warrant officers.

> 'There is no utilization requirement for unfunded education.
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receiving their degrees and within their careers. A qualifying utiliza-
tion tour typically lasts from two to three years and varies by Navy
community.

Given the number of Q-coded officers in the Navy in 2009, we
can assume that 26 percent of all graduate-educated officers currently
in the Navy between grades O-3 and O-6 have completed at least one
utilization tour. The Navy reports that 23 percent of officers complete
one utilization tour within two shore tours following graduation. The
estimated average career assignment rate for active-duty officers to uti-
lization billets across the entire Navy is 53 percent, while URL and RL
assignment rates are between 47 and 73 percent, respectively.® Rates
also vary by community; for example, oceanography and civil engi-
neering have the highest career utilization rates, while aviation and
special operations have the lowest.

While approximately 86 percent of all P- or Q-coded billets that
require master’s degrees are filled, the officers who fill them do not nec-
essarily have graduate degrees or degrees specific to the billet require-
ments (Education Coordination Council, 2010). The efficiency of the
subspecialty billet program is evaluated in terms of exact fits, exact
matches of billet and officer subspecialty codes, and matrix fits, close
matches of billet and officer subspecialty codes.” The estimated aver-
age matrix fit rate for all communities is about 35 percent; the exact
fit rate is lower, only about 24 percent. Again, the URL community
performs poorly in matching graduate degrees to billet requirements,
with 15 percent being exact fits, while 21 percent are exact fits in the
RL community.®

¢ ‘This figure may overstate career assignment rates because the data exclude officers who
have received a graduate education and have left the Navy without completing a utilization
tour.

7" In a matrix match, the first one or two numbers of the subspecialty code are the same for
the billet and the officer, but the other numbers might not match. For instance, a billet des-
ignated 2000 for “National Security Studies—General” might be filled with an officer with
the subspecialty 2400P for Strategic Intelligence.

8 The relative efficiency of the URL communities in exact fits to billets may be due to dif-
ferences in billet coding practices between the URL and RL communities; evaluating these
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Service Comparisons

Marine Corps Graduate Education Program

The Marine Corps has two funded graduate education programs. The
largest, which is fully funded and accounts for more than one-half the
service’s annual quotas, is the Special Education Program (SEP) set out
in Marine Corps Order (MCO) 1520.9G. Officers in the SEP program
may attend NPS, AFIT, or accredited civilian universities.” The other
program, set out in MCO 1560.19E, is the Advanced Degree Program,
which is intended to augment the SEP by partially funding degrees at
civilian institutions.!® Specific quotas for various curricula at particular
schools are based on requirements projected three years in advance.
Ofhicers who are accepted and enroll in a graduate education program
incur an ADSO of three YOS for the first year of school and four YOS
for schooling that lasts more than one calendar year. The ADSO is con-
current with any other service obligation.

With the exception of degrees awarded at staff colleges, all grad-
uate degrees are awarded at grades O-1 (second lieutenant) through
O-4 (major). Although this rank limitation exists, there are no time-
in-service limitations for graduate education. Officers must apply to
a graduate education selection board, and the annual admission pro-
cess is competitive. The board evaluates and selects officers based on
“career potential, past performance of duty, previous academic record,
and availability for assignment” (MCO 1520.9G, 2003). Ofhcers are
asked to list their top five degree curricula and are paired with degree
programs based on program availability, aptitude, and military occu-
pational specialty (MOS) requirements. Upon graduation, the officer is
assigned an additional MOS (AMOS). Ofhicers are encouraged to align

differences would require a detailed analysis of billet coding, which was beyond the scope
of this research.

9 Officers must be accepted by the civilian institution, and the curriculum should be one
that is not readily available at either NPS or AFIT.

10 Officers are responsible for their own tuition, books, and fees but receive all their regular
pay and benefits while at school.
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their degree programs with their primary MOS to stay close to their
career paths during their utilization assignments.

The Marine Corps funds approximately 180 annual graduate edu-
cation quotas to fill approximately 385 billets. An officer who is eight
to ten months out from graduation will receive orders for a follow-on
utilization tour in a validated billet. The Marine Corps SEP policy rec-
ognizes the particular challenges career-path restrictions aviators face
in completing utilization tours. Because graduate education and uti-
lization tours can take aviators out of the cockpit for up to five years
(a combination of the length of the graduate course and the utiliza-
tion tour), the SEP instruction requires aviators to meet their first
“fight gate” before applying to SEP." On completing a utilization tour,
Marine Corps officers retain the AMOS and are monitored for possible
subsequent assignments to utilization tours; however, subsequent tours
are rare (Blair, 2009).

The Marine Corps philosophy toward graduate education is to
develop skills that fulfill immediate and specific requirements. In
FY 2009, 385 Marine Corps billets required graduate educations. Offi-
cers are expected to serve a three-year utilization tour immediately after
graduating. The Marine Corps defines wuzilization as work that exactly
or closely matches the officer’s AMOS and the billet’s AMOS require-
ment. According to program managers, officers are assigned to billets
that do not exactly or closely match their AMOSs less than 1 percent
of the time. In 2009, the Marine Corps reported a 96-percent utiliza-
tion rate for officers in their first tours following graduate education,
the highest utilization rate for any of the services for which researchers
had accurate figures (Blair, 2009).

Air Force Graduate Education Program

The Air Force view of graduate education is more consistent with the
new DoD instruction than that of the Marine Corps. The general phi-
losophy is that graduate education gives officers critical thinking skills

1 The first flight gate is defined as six years of operational flying in the first ten years of ser-
vice. Provided the first flight gate is met, aviation incentive pay will continue through gradu-
ate school and in the follow-on utilization billet.
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that are used every day in an officer’s job, regardless of billet require-
ments. The Air Force describes graduate education programs as help-
ing to manage resources and support objectives in “an increasingly
complex international environment with rapidly changing science and
technology” (Air Force Instruction 36-2302, 2001). The Air Force pro-
vides advanced academic degree (AAD) funding to “prepare officers to
perform the duties of a specifically designated position (or to meet the
needs of a particular career field)” (Air Force Policy Directive 36-23,
1993).

The annual graduate school quota is about 460 per year, given
funding availability and student man-year (end-strength) limitations.
Funded graduate opportunities are available at AFIT, intermediate ser-
vice colleges, war colleges, and a variety of civilian institutions.'> Ofh-
cers typically attend graduate school at the O-3 and O-4 levels but
may have up to three or four funded degrees throughout their careers.’3
Graduate education is a factor in promotion boards, and 98 percent of
officers selected for promotion at their O-5 (lieutenant colonel) boards
have graduate degrees. Officers may also have more than one funded
degree in their career paths, including a doctorate or programs at war
colleges and intermediate service colleges.

Officer selection is based on the “best available” officer, that is,
the officer with the right background and aptitude who is at the right
point in his or her career track. Typically, the officer’s senior rater nom-
inates the service member, then the development team for the career
field evaluates and steers him or her into an available program fol-
lowing “best fit” criteria. Funded master’s programs typically last two
years, while doctoral programs typically take five years. The ADSO for
an officer receiving funded education is three years for a master’s degree
and five years for a doctorate.

12 Graduate degrees at civilian institutions are sponsored by AFIT and are generally
approved only if there is no comparable curriculum at AFIT.

13 Pilots tend to have different career timing and graduate school opportunities because of
the pressures to keep them in the cockpit and to get an ROI for their pilot training.
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After graduation, the officer is assigned a P code for a master’s
degree or an R code for a doctorate.!* Career-field managers validate
billets that require graduate education every year, and the subspecialty
areas depend on the current priorities of the Air Force. Air Force offi-
cers who have had funded graduate education are required to serve
in a validated billet within two assignments following graduation. By
directive, the Air Force uses two metrics to evaluate compliance with
graduate education policy annually:

1. the percentage of AFIT-produced degrees (master’s and doctor-
ate) as a fraction of the number of AAD billet requirements
2. the percentage of AFIT graduates assigned to AAD billets

within two assignments following graduation.

In its 2008 biennial review of graduate programs, the Air Force
reported that 59 percent of officers who had received a funded gradu-
ate degree between FY 2006 and FY 2008 had been assigned to an
AAD billet within their first two assignments following graduation.
The remaining 41 percent, who had not been assigned to an AAD
position, were still in their first assignments following graduation and
were expected to fill AAD positions in their next assignments. The Air
Force also reported an additional metric in this review, an evaluation
of whether the individuals who were not assigned to an AAD billet in
their first assignments used their graduate educations in the non-AAD
billets. This analysis was subjective and based on a comparison of the
observed billet requirements with the degree curricula. The Air Force
reported that 31 percent of officers in non-AAD assignments immedi-

ately following graduation were in positions that utilized their AAD
skills.

Army Graduate Education Programs
The Army considers higher education to be both something of a sab-
batical from operational responsibilities and a broadening experience.

14 Professional degrees, such as legal or medical doctorates, receive an “S” code. A list of data
codes can be found in Air Force Instruction 36-2305.



32 Evaluating Navy's Funded Graduate Education Program

GEN David Petracus elaborated six reasons that he believed graduate

education (at civilian universities in particular) was important to the
Army (Petraeus, 2007):

* It took military officers out of their intellectual comfort zones,
which is critical in developing adaptable and creative leaders.

* It exposed them to different viewpoints and cultures.

* It provided general intellectual capital.

* It helped officers develop and refine communication skills.

* It helped officers improve critical thinking skills.

* It imparted intellectual humility and helps raise individual stan-
dards of excellence.

The Army currently runs two separate graduate education pro-
grams. The first, the Advanced Civil Schooling program, focuses on
meeting validated billet requirements. The program funds approxi-
mately 412 graduate education quotas annually to fill about 2,000 val-
idated billets.”> The Army stratifies these quotas by low-, medium-, and
high-cost universities and will pay up to $45,000 in total tuition for
high-cost universities, such as Harvard or Stanford.' The Army tries
to select “quality” officers for the Advanced Civil Schooling program
and, in particular, tries to send high-performing, high-aptitude officers
to elite universities.

The second program was started to provide retention incentives to
Army officers who have seen higher operational tempos and increasing
deployment-to-dwell ratios in recent years because of the conflicts in
Iraq and Afghanistan. The Expanded Graduate School Program cur-
rently funds 200 to 400 quotas and is expected to have funding for
as many as 600 by 2012. Graduates of this program may elect to do
a degree from a broader range of curricula and institutions and are
not required to complete a utilization assignment; however, they are
required to complete an ADSO.

15 In the past, the Army has had up to 5,300 validated billets.

16 "This is in addition to the programming rate for each officer which includes full pay and
benefits.
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The Army has the longest ADSOs of any of the services. Offi-
cers who receive funded graduate education are required to serve three
months of active-duty for every one month of education. This require-
ment means that the typical two-year master’s degree incurs an ADSO
of six years following graduation.

Like the other services, the Army also looks at utilization rates to
evaluate the performance of its funded education programs.'” Officers’
records are flagged as soon as they receive a funded degree, and the
assignment officer is required to check with the utilization manager for
follow-on assignments before the flag can be removed from the offi-
cer’s record. The metric for measuring performance in the Expanded
Graduate School Program is simply retention rates.

Cross-Service Program Parameters and Management

Table 3.2 compares advanced academic programs and billet require-
ments across the services, showing that, proportionally, the Navy has
more billets requiring officers with graduate degrees than the other
services do. In fact, relative to the overall size of the officer corps, the
Navy, with approximately 5,000 billets and 25,600 officers, requires
about three times as many as the Army or Air Force and nearly nine
times as many as the Marine Corps.'8

Again relative to the size of its officer corps, the Navy also has
more quotas for graduate education than the other services do. How-
ever, these quotas are not proportionate to the billet requirements.
Every year, the Navy has one quota for about every nine validated bil-
lets. The Army has one for every five validated billets, the Air Force
one for every six, and the Marine Corps one for every two. Given the

17 The Army was not able to provide us information on utilization rates from its most recent
biennial review of graduate education programs.

18 Jtis unclear whether the high number of billets requiring graduate education in the Navy
relative to other services is due to additional technical requirements in the Navy or whether
the billet validation criteria for graduate education differ substantially between the services.
This would require a detailed analysis of billet validation procedures, which was beyond the
scope of this research but would be a valuable area for further research.



Table 3.2
Cross-Service Comparisons

Navy Air Force Army Marine Corps
Active-duty service obligation Master’s, 3 years Master’s, 3 years; 3 years for each 3 years for 1 year

PhD, 5 years PhD, 5 years year of study? of study;
4 years for >1 year
Size of officer corps, O-3 to 0-6P 25,600 37,900 36,600 11,620
Annual graduate education quota ~550 ~460 ~400d ~180
+200¢
Quota-to-billet requirement ratio 1:9 1:6 1:5 1:2
Billet requirements, O-3 to O-6 ~5,000¢ ~2,600 ~2,050 ~385
Percentage of all billets 20 7 6 3
Officer utilization rates (%) 23f 599 Data 969:h
unavailable
Measures of program effectiveness Utilization in two shore  Utilization in first or Utilization and Utilization and
tours over a career second assignment retention reutilization

@ A two-year degree would then mean a six-year ADSO.

b This number excludes all officers in medical, law, and chaplain specialties.

¢ Approximate number of P’s and Q's.

d Advanced civil schooling.

€ Expanded Graduate School Program.

fIn two shore tours. These data are from the Navy’s Biennial Review of Graduate Education Programs dated December 10, 2008.
9 In the first assignment.

h The Marine Corps reports this as an “exact fit” with degree and billet assignment.
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potential availability of eight billets to every officer in the Navy who
has a new graduate degree, officer utilization rates could be expected to
be very high. However, the one-tour utilization rate in the Navy is less
than 25 percent within two tours after graduation and an average of
51 percent over a career. These are the lowest rates among the services
for which utilization data were available.

The cross-service comparison suggests that, while all the services
educate to fill validated billets, slight variations occur in services” over-
all philosophy toward graduate education. In addition, there are con-
siderable differences in program management and program parameters
between the Navy’s graduate education program and those of the other
services. Chapter Four explores program parameters and utilization
management within the Navy in more detail.






CHAPTER FOUR
Community-Level Data and Utilization Model

Not only do the services differ from one another in how they manage
their graduate education programs, but the various communities within
the Navy have differences from one another. Community managers
and education program managers have highlighted their philosophical
differences about graduate education and the billet structure and utili-
zation rates among the URL, RL, and staff corps communities.

URL officers in the Navy are officers who are qualified to com-
mand operational units, ships, or aviation squadrons and include sur-
face warfare, submarine warfare, aviation, and special warfare com-
munities. RL officers, such as information professionals, information
warfare officers, and naval oceanographers, are not eligible for com-
mand at sea. Career opportunities, including educational and utiliza-
tion opportunities, are thought to differ between URL and RL com-
munities because of the extra position requirements (career wickets)
necessary for operational commands in URL communities.

We explored these differences further by developing a system
dynamics leader succession model to improve our understanding of
how ofhicer assignment decisions and career management affect utiliza-
tion rates among various communities. This model starts with a pool
of graduate-degreed officers and makes certain assumptions about how
these officers progress though their careers, including promotion and
retention rates up to grade O-5 (commander).! Although the model
could be modified for any Navy community, we selected one repre-

I See Appendix C for more details.
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sentative community from the RL and one from the URL: the surface
warfare officer (SWO) community for the URL community and the
meteorology and oceanography (METOC) for the RL community.2

Community Differences

Surface Warfare Community

SWOs are required to complete four sea tours (two tours as a division
officer and two as a department head) within their first 10 to 12 YOS,
three of which are expected to be in mainstream afloat billets.> With
these operational demands, individuals in the SWO community typi-
cally have one opportunity to attend graduate school in their first ten
YOS, during their first shore tour at 4 to 6 YOS and grade O-3. A very
small percentage of officers may complete their graduate schooling ear-
lier through the VGEP or IGE program, and some may not complete
graduate education until they attend NWC at higher grades. Approxi-
mately 90 to 100 funded graduate education quotas are available to the
SWO community every year.

Subspecialty requirements in the SWO community fall into five
broad categories and 29 subcategories. The subspecialty areas having
the most billet requirements are listed in Table 4.1. A majority of the
billet requirements in this community are for technical subspecialties
that are closely related to operational roles. In URL communities, mas-
ter’s level and higher education requirements are not normally applied
to shore duty billets for grades below O-4.4

Retention has been a frequent concern for the SWO community.
Retention rates are typically measured at 7 to 9 YOS and have mainly
fluctuated between 30 and 40 percent in the past decade (Lorio, 20006).

2 The METOC community is also sometimes called the OCEANO (for oceanography)

community.
3 See Moskowitz et al., 2009, for more on the operational demands SWOs face.

4 See U.S. Navy, 2010. Shore-duty billets below the O-4 level might benefit from advanced
degrees; however, these billets are not likely to be designated for officers with graduate edu-
cations because the timing of degree attainment in the URL communities precludes most

officers from being available to fill these billets before grade O-4.
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Table 4.1
Top Five Subspecialty Requirements in the
SWO Community

Total

Pand Q

Subspecialty Area Code Billets
Undersea warfare 6301 88
Combat systems 5700 54
Plant propulsion 5203 44
General engineering and technology 5000 43
General operations 6000 39
Total 268

SWOs incur an ADSO for graduate education, which is the same as
for other communities. However, assignments to some graduate degree
programs also require SWOs to sign up for SWO Continuation Pay,
which is designed as a retention incentive and awards officers up to
$50,000 to stay in the SWO community and complete two opera-
tional department-head tours with a deployable unit. Together, these
two sea tours typically last five to six years, including training and the
time involved in changing duty stations. Thus, an SWO who agrees to
attend graduate school is actually more likely to have a minimum five-
year commitment to active service following his or her graduation.’
Therefore, retention rates at the 7- to 9-year point for SWOs who have
had graduate degrees may be artificially higher than those for officers
without graduate degrees and are thus not necessarily accurate repre-
sentations of the effect of graduate education on retention.

Promotion incentives in the SWO community are not cur-
rently aligned to encourage graduate degree attainment or utilization.
Although the SWO community has begun to track promotion statis-
tics for officers who have graduate degrees, master’s degree attainment
or utilization in a validated billet is not a required criterion for promo-
tion at any grade. Community managers suggested that promotion is

> In the case of the SWO community, the “unofficial” ADSO is similar to the Army’s offi-
cial ADSO for graduate education.
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primarily based on performance in operational billets and, at most, a
graduate degree on an officer’s record might be a “tie-breaker” in the
promotion board, given two officers with similar promotion potential
in all other respects.

The SWO community in 2008 had a total of 385 P-coded billet
and 49 Q-coded billets out of 4,485 total SWO billets between grades
O-3 and O-6; thus, billets requiring a master’s level of education
accounted for fewer than 10 percent of all SWO billets.¢ As Figure 4.1
shows, the distribution of P and Q billets increases at higher grades,
and these billets account for 37 percent of all billets at the O-6 level
compared with only 2.5 percent of billets at the O-3 level. This dis-
tribution of billets suggests that this community has proportionally

Figure 4.1
Distribution of P- and Q-Coded Billets for Unrestricted Line Officers
Qualified in Surface Warfare (111x)
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6 The SWO detailer is responsible for filling a set number of discrete 1110-coded (SWO)
validated billets, as well as a “fair distribution” of nondiscrete 1050- and 1000-coded (any
URL) validated billets. For the purpose of this research, we calculated billet numbers for
SWO-designated billets only.
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greater requirements for graduate degrees and proven subspecialists at

the higher grades.

METOC Community

The METOC community has designated specialty discipline areas in
three main categories—physical oceanographers, meteorologists, and
generalists—which are further subdivided into 12 subdisciplines. Ini-
tially, officers are expected to choose a prime specialty area (meteorol-
ogy or oceanography) and then gain strong expertise in a subdiscipline
throughout their careers.

A majority of officers entering the METOC community are
selected into the program before commissioning but are actually com-
missioned as unqualified SWOs and must first fulfill an initial SWO
division officer tour. Upon qualification as an SWO, they are auto-
matically redesignated into the METOC community. The METOC
community also accepts officers who laterally transfer from other com-
munities, and there are a limited number of officers who are directly
commissioned into the METOC community. The first SWO tour is
followed by an initial METOC experience tour, which helps the officer
understand the METOC community and select a discipline area. At
about six to nine years into their careers, METOC officers are expected
to complete an education tour—a two-year course of study leading to
a master’s degree in physical oceanography and meteorology. Most of
these degrees are completed at NPS, although a select few (typically
one per year) complete their degrees through the Massachusetts Insti-
tute of Technology—Woods Hole Oceanographic Institute Joint Pro-
gram in Oceanography. Each officer is strongly encouraged to choose a
thesis topic in his or her preferred subdiscipline.

Officers receiving funded education are expected to do a payback
tour in a coded billet. However, the first tour immediately following
the education tour is an out-of-community operational tour, some-
times known as an “O-4 sea tour.” After this initial tour, officers are
encouraged to pursue their discipline track throughout the remainder
of their careers, culminating in an O-5 milestone tour, which again
utilizes their specialized experience.
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The METOC community’s philosophy is that “all career officers
will attend postgraduate education and obtain a master’s degree.”” In
addition, in terms of promotion potential, service in a P-coded billet is
considered “necessary, but not sufficient to select to O-5.”% The billet
structure and distribution for the METOC community reflect this
emphasis on graduate education. The METOC community has a total
of 135 P-coded and 106 Q-coded billet requirements, accounting for
65 percent of the total billet requirements. As Figure 4.2 shows, over
one-half the billets at every grade require a master’s degree, and at grades
O-5 and O-6, over one-half of all billets require a proven subspecialist.
The high percentage of billets requiring proven subspecialists suggests
a need to reuse officers in validated billets throughout their career.

Figure 4.2
Distribution of P- and Q-Coded Billets for Restricted Line Officers Qualified
in Special Duty Oceanography (180x)
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7" Navy Personnel Command website, OCEANO detailer’s pages.

8 Navy Personnel Command website.
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Utilization Scenarios Lead to Different Outcomes for
Communities

Researchers built a system dynamics leader succession model to test
different utilization scenarios in the two communities. We used fig-
ures from the Navy’s model for graduate school quotas and also made
various assumptions about career progression and timing of graduation
and utilization tours.” In accordance with Navy policy, the research-
ers assumed that utilization tours would occur at the first opportu-
nity following graduation. Initial model runs examined utilization
possibilities given different retention rates for the SWO and METOC
communities.

Table 4.2 shows outputs from various model runs in the SWO
community. We examined retention rates at 40, 65, and 95 percent. We
chose 40 percent as it was the upper bound of average retention rates
for this community from the past decade and a maximum retention
rate of 95 percent, which would be consistent with retention rates seen
in some of the RL communities to make comparisons between com-
munities. However, a 65-percent retention rate would be most realistic
for the SWO community, in line with the literature estimations that
graduate education improves retention by about 25 percentage points.

In the SWO community, one tour in a utilization billet in an
officer’s career was sufficient to fill all SWO-only, P-coded billets at
the O-3 and O-4 level, even at retention rates lower than 50 percent at
seven to ten years. However, with nearly perfect retention rates at seven
to ten years and only one utilization tour per career, less than 15 per-
cent of the O-5 P-coded billets can be filled by officers with gradu-
ate degrees. If officers complete two or more utilization tours during
a career, it becomes possible to fill all the O-5 P-coded billets, given
the quotas and billets. Therefore, for the SWO community, the avail-
able quotas for graduate education and the billet structure are currently
such that at least some officers must complete more than one utili-
zation tour within a career for all the P-coded billets to be filled by
officers having master’s degrees. Because most officers receive funded

9 See Appendix C for complete model assumptions and limitations.
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Table 4.2
Utilization Scenarios in the SWO Community (percent)

Career Utilizations

Retention More than
at 7-10 YOS Grade One Two two
95 0-3 100 100 100
0-4 100 100 100
0-5 11 83 1002
Total? 54 91 100
65 0-3 100 100 100
0-4 100 100 100
0-5 3 57 1002
Total? 48 78 100
40 0-3 100 100 100
0-4 94 100 100
0-5 0 25 1002
Total? 46 61 100

@ Might require more than one utilization in grade.

b Assumes 91 SWO graduate education quotas are funded
annually.

education at grade O-3, utilization possibilities at the O-5 level (which
has the highest proportion of billets) are sensitive to retention rates.
However, as Table 4.2 shows, the effects of improved retention on the
SWO community’s ability to fill billets are small compared to those of
reutilization. For example, increasing retention from 40 to 95 percent
at seven to ten years increases the percentage of billets filled by only
6 percent (46 to 54 percent); a second utilization tour increases fill pos-
sibilities by 30 to 70 percent depending on the retention rates used.
Model runs for the METOC community paint a somewhat dif-
ferent picture than those for the SWO community. The METOC
community does not have the same retention issues as the SWO com-
munity, so we assumed a 95 percent retention rate. A single utilization
tour in a METOC officer’s career leaves barely enough school quotas
to fill the O-3 billet requirements (even with high retention). Given
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the model parameters, it was not possible to fill all the requirements in
this community without utilizing officers in subspecialty-coded billets
at least once in every grade. The percentages in Table 4.3 also do not
reflect the Q-coded billet requirements, which are substantial in grades
O-5 and O-6. If we added Q-coded billets into the model, it is likely
that officers who have had graduate degrees would have to complete
more than one utilization tour az every grade to fill all the requirements.

The results from this utilization model highlight the importance
of career management for officers who have graduate degrees and of
reutilization of officers with subspecialties. If officers who have graduate
degrees are expected to complete only one utilization tour in a career,
the SWO community would need more than double its current school
quota to 190 slots to fill all the P-coded requirements in grades O-3 to
O-5. The number of annual quotas the METOC community would
need to fill requirements would almost triple, to 42, if each graduate-
educated officer completed only one utilization tour.!” This revised
quota requirement would be substantial given that there are only about
96 officers at grade O-3 in the METOC community. The next chap-

Table 4.3
Utilization Scenarios in the METOC Community (percent)

Career Utilizations

One at More

Retention every than
at 7-10 YOS Grade One Two grade two
95 0-3 100 100 100 100
0-4 100 100 60 100

0-5 1 83 100 1002

TotalP 54 91 79 100

@ Might require more than one utilization in grade.

b Assumes 15 METOC graduate education quotas are funded
annually.

10 These estimations assume 95-percent retention rates.
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ter includes a further discussion of the billet and educational quota
structure for these two communities and their implications for ROI
estimations.



CHAPTER FIVE
A Return-on-Investment Framework

Using the data and modeling results from Chapter Four and assump-
tions drawn from the military and civilian literature review, this chap-
ter uses an ROI framework to analyze the benefits from funding grad-
uate education. The underlying concept is straightforward: trading a
one-time initial cost for providing education for a future benefit of
needed knowledge for service in particular billets and available skills
for service in all future billets. The costs are providing a billet for edu-
cation for each officer for one to two years, paying tuition or substitut-
ing a proxy value for tuition when it is not paid directly. The benefits
accrue from increased officer productivity due to the knowledge and
skills gained and from filling billets that require this knowledge and
these skills. It is not likely that a “cash-on-cash” return is achievable or
measurable. In the detailed assessment below, we indicate when budget
savings might be achievable in future years, but it is an “economic”
return that is actually assessed.

Aside from the individual investment, the annual cost overall
needs to be taken into account. Given 550 new quotas each year for
about 1.5 years of graduate education, the program requires a total
annual investment of approximately $135 million. Furthermore, the
billet management program, which handles approximately 4,500
P-coded billets and 500 Q-coded billets, is a $940 million annual
investment in productivity (“readiness) that should be considered sepa-
rately. Each of these is discussed below.

47
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Return on the Investment in Education

Variables Included

The variables that make up an ROI framework are outlined below. The
analysis could be done for the Navy as a whole, separately for Navy
URL and RL, or separately for a particular community. The data for
URL and RL combined are presented below, and following that are
examples for particular communities.

* Inputs and Intermediate Calculations

— Number of graduate education billets to be filled. For URL and
RL, approximately 4,500 billets require graduate degrees, and
another 500 require graduate degrees and experience. These are
the P- and Q-coded billets described earlier.

— Annual quotas for graduate education. There are 550 quotas
each year.

— Length of education. The average is estimated between 1.5 years
to 1.8 years. We used the lower bound of 1.5 years for our cal-
culations, but this figure is easily modified in the analysis. This
average and the number of annual graduate education quotas
are key determinants of cost because a 1.5-year average for
550 new quotas each year translates into the equivalent of 825
annual school seats or billets that must be funded. A 1.8-year
average would yield about 990 school seats to fund annually.

— Cost of one year of education. The typical student is an O-3,
but some O-4s also attend. We used a programming rate for
O-3 and O-4, heavily weighted toward O-3, of $140,000 for
the cost of a billet in the student portion of the individual’s
account.! To that, we added an annual proxy tuition cost of

' The Office of the Secretary of Defense publishes the composite standard pay and reim-

bursement rates for DoD military personnel annually. These provide data for calculating
military manpower costs for program submissions and budget/management studies. The
annual DoD composite rate, for each military service and enlisted and officer pay grade,
includes average basic pay plus retired pay accrual, health accrual, basic allowance for hous-
ing, basic allowance for subsistence, incentive and special pay, permanent change of station
expenses, and miscellaneous pay. As discussed earlier, we weighted the O-3 and O-4 Navy
officer costs appropriately to determine the average cost for a typical billet. See Roth, 2009.
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$25,000, for an annual cost of $165,000 each for the number
of school seats calculated above. Multiplying the two num-
bers (825 school billets at an annual cost of $165,000) yields
the approximate cost of the education program, $135 million.
Also, while the cost of one year of education (billet plus tuition)
is $165,000, the cost per officer is about $245,000, assuming
the 1.5 years of education.

— Value of a billet and value of an officer. The billets of interest
(P and Q) are a mix of O-3 to O-6 billets. Weighting annual
programming costs by the percentage of each grade in the bil-
lets yields an average annual figure of $157,000. We assumed
that the amount programmed for the billet is the value of both
the billet and the officer who fills it.2

— Value of a billet requiring a graduate degree. Assuming a
20-percent productivity gain from graduate education,? the
value of a billet requiring a graduate degree is $188,000. The
total value of all billets is thus $850 million for the 4,500
P-coded billets and an additional $90 million for the 500
Q-coded billets, for a total value of $940 million.

e Benefits

— Value of an officer with a graduate degree. With the assumption
of a 20-percent productivity gain, the officer who has a gradu-
ate degree provides $188,000 of annual value while serving in
a billet requiring graduate education, or $31,000 more in value
than an officer in that billet without graduate education.* This
annual value is applied to the number of YOS in the billet,
which we assumed to be three. Longer service provides more

2 The billet cost is derived from the DoD programming rates discussed earlier. As discussed
in the literature review, economic returns of education are measured in the private sector
through earnings differentials. Presumably, a rational firm pays what the person is worth in
terms of productivity. We make the similar assumption here.

3 This assumption is derived from the civilian literature discussed eatlier. See Appendix D
for an analysis of sensitivity to this assumption.

4 Our analysis assumed all billets to be manned with an officer either with or without a
graduate degree. “Gapped” billets (that is, those not filled by anyone) present issues for the
Navy beyond the scope of this analysis.
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value. Moreover, we assumed a 5-percent skill productivity dif-
ferential (about $8,000) for all future billets that were not P
or Q coded but in which an officer having a graduate degree
might serve.

— Increased retention. Simple logic would mandate that offi-
cers who have graduate degrees would serve longer on aver-
age because their ADSOs following graduation would draw
them closer to ten YOS, at which point vesting of retirement
at the 20-year mark becomes a dominant consideration. Some
of the literature discussed earlier has measured the retention
increase, something that the evaluation chapter suggested
should be done periodically. The benefit of increased retention
is in reducing the annual costs of accessing and training new
officers. These savings are potentially significant, as the studies
cited described, but are not included in this initial assessment.

— Reutilization. The initial benefit described above is for first ser-
vice in a billet requiring a graduate degree for an average of
two years. Any subsequent use in P- or Q-coded billets pro-
vides additional annual value without additional cost. If the
system were a steady state, any reutilization would also reduce
the number of new quotas needed to fill billets, which would
provide further savings.

Variables Not Included in the Analysis

A more-complete analysis might make assumptions and include at least
two additional variables: depreciation and opportunity costs. Some of
the literature discusses knowledge depreciation: the loss of knowledge
when it is not used soon after it is gained. However, in our interviews,
some indicated that even if not used, an officer educated in a particu-
lar field has an interest in staying abreast of that field through journal
articles, symposia, etc., so depreciation might not occur. Opportunity
costs affect both the officer and the organization. While in graduate
school, the officer is forgoing an operational assignment for the same
length of time, one that might have provided experience that could
have improved his or her promotion potential. The Navy’s opportunity
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costs derive from a possible loss of readiness from the officer being in
school instead of an operational billet. It would be necessary to make
assumptions about these costs because we are not aware of any studies
that have analyzed them.

Also, as discussed above, we assumed longer service, given the
graduate degree, but none of the benefits of increased retention, such
as lower accession and training costs. We also did not account for the
time value of money in this assessment.

Is There a Net Benefit?

Simple math would say that, for the Navy URL and RL, each grad-
uate-degreed officer would need to serve an average of about 7.9 YOS
in a designated billet to offset the $245,000 total educational cost at
$31,000 in added value each year. Obviously, given detailing prac-
tices, the likelihood of this would vary by community. Introducing
the variables of the skill productivity differential, increased retention,
length of education, and reutilization increases the calculated benefit.
For example, if at the end of education (at six YOS) an O-3 stays to
20 years and serves in one designated billet for three years and other
billets for 11 years, the value (ignoring the time value of money) would
be $31,000 for each of the three years plus about $8,000 for each of
the other 11 years for a total of $181,000, which is less than the cost
of education for 1.5 years of education but greater than the cost of one
year of education. If the officer were to be utilized in designated billets
twice for three years each, the benefit would be $186,000 plus $48,000
for a total of $230,000, or within 6 percent of the approximate cost of
1.5 years of education. Obviously, in these examples, we assumed that
all newly graduated O-3s would stay exactly 20 years. In reality, some
would leave earlier, and some would stay longer. Moreover, every officer
provided graduate education would have to serve in designated billets
for the benefit to accrue across all the URL and RL. An officer who
served for 14 additional years after completing graduate education but
who never filled a designated billet would provide $112,000 of value,
and that is much less than the cost of the education provided. The over-
all ROI for the Navy thus depends heavily on the length of education
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and the usage rate of educated officers in designated billets.> Also, as
stated above, we are not assessing the considerable savings in accession
and training costs if officers who would otherwise have left would stay
longer as a result of having been provided graduate education. That
analysis is beyond the scope of this study, but Chapter Four outlined
how this could be done and incorporated in the analysis.

Effects on Specific Communities

We can use the modeling results from Chapter Four to assess the effects
on two communities, SWOs and METOC officers, in more detail.
For each, we make the simplifying assumptions of 1.5 years of educa-
tion, three-year utilization tours, 14 years of additional service after
education, $165,000 annual cost to educate (thus a per officer cost of
$245,000 for the 1.5 years), a 20-percent knowledge and skill produc-
tivity premium while serving in validated billets, and a 5-percent skill
productivity premium while serving in other billets.® Thus, the cost of
education is fixed while, in the figures below, the benefits vary with the
level of utilization.

Surface Warfare Officers

Because there are about six times more graduate education quotas for
SWO officers (91) than for METOC ofhicers (15), the annual cost to
educate them is also six times larger. The break-even point for SWO
occurs at about six total years of utilization for every officer provided
a graduate education. Any level of utilization above that increases the
return on the investment in education. Any level of utilization below
that decreases the ROI. Current data show that only about 80 percent
of graduate-degreed SWO officers who stay for 20 years serve at least
one utilization tour. Many of the officers who do serve in designated
billets generally serve in them for less than three years, and the billets

5> Sending officers to graduate education as early in a career as possible increases payback
(potential years of utilization), assuming that the officers are retained.

6 All these can be varied in the equations; a sensitivity analysis is included in Appendix D.
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often do not match their subspecialties.” Given this practice, it is not
likely that any scenario would generate an ROI for their education
without significant change in management of SWO officers.

Figure 5.1 shows the returns for all SWO officers for three differ-
ent levels of utilization. Costs are in millions of dollars, representing
the cost of the entire SWO community of officers. The Navy breaks
even at 100-percent utilization if officers serve two three-year utiliza-
tion tours. That is to say, to break even, the Navy must have every
SWO officer who gets funded graduate education serve two full utili-
zation tours. The break-even point could also occur if only 70 percent
of the officers had a utilization tour, but this would require a total of
nine years of utilization.

Figure 5.1
Return on Investment: Surface Warfare Officer Community
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7" Data from Navy N15 show that, for the Navy overall, about 30 percent of officers with a
master’s degree and 20 YOS have served in a billet requiring that specific education.



54 Evaluating Navy's Funded Graduate Education Program

METOC

The costs and benefits for METOC officers have the same relationships
as they do for the SWO community but at lower dollar levels because
of the lower number of quotas. However, METOC officers generally
have high levels of utilization and repeat assignments in validated bil-
lets, making an ROI achievable. As shown in Figure 5.2, this break-
even return would occur at about six YOS for all officers in designated
billets or at nine YOS for about 70 percent of officers.

Figures 5.1 and 5.2 have different y-axes (cost) because one com-
munity has more quotas for education than the other community. But
they have the same utilization lines because the ROI is independent of
the numbers of educational quotas that drive cost. The return is depen-
dent only on the utilization rate and productivity assumption (also
given assumptions of completing education at seven YOS and staying
to 20 years). That is, for any number of officers provided graduate edu-
cations, it takes about six years of use in validated billets to break even.

Figure 5.2
Return on Investment: Meteorology and Oceanography Community
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Management of Billets Requiring Graduate Education

Overall, the Navy has about 4,500 P-coded and 500 Q-coded billets
that require graduate degrees. Given the weighted grades and compos-
ite programming rates of the officers who serve in them, these billets
have a readiness or productivity value of $940 million, of which $155
million is the premium for graduate education. Not filling one of these
billets at all (gapping it) represents a readiness loss (or an opportunity
forgone) of $188,000 for each such billet. If the billet is filled, but
with an officer lacking the correct educational credentials, the loss is
$31,000 for each such billet.

Current data suggest that, across the Navy, these billets are only
accurately filled at about a 36-percent rate, indicating that the Navy is
forgoing $109 million of readiness annually.® Assuming that the billet
requirement is accurate (billets are subject to a zero-based review or
validation annually), the Navy would have to either increase utilization
significantly or increase quotas for graduate education to reduce the
annual productivity loss to zero. There is a trade-off between increas-
ing quotas to reduce the productivity loss and the cost of the additional
quotas. Increased utilization in billets is also part of the trade-off, but
even with much higher usage, it may not be possible to fill all the des-
ignated billets with appropriately educated officers.

From the previous METOC example, we know that six years of
utilization in validated billets and seven years of use in other billets of
all graduate-educated officers yields a break-even graduate education
ROI. However, not all the P and Q billets may be filled at this level of
use. The modeling described earlier indicated that more than two utili-
zation tours of three years each would be needed to fill just the P-coded
billets. Additional annual quotas would be needed to fill all P and Q
billets at this level of use. Alternatively, nine years of utilization for each
graduate-degreed officer both increases ROI for the educational benefit

8 Data from Navy N15 show that approximately 36 percent of designated billets are filled
with officers holding master’s degrees that directly or closely align to billet requirements.
Thirty-six percent of designated billets are filled by officers that hold master’s degrees.
Thirty percent of officers have served in a billet requiring a master’s degree (from the previ-
ous footnote).
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and reduces the cost of unfilled billets to near zero. Such levels of utili-
zation might be feasible in this RL community, given the distribution
of the Q billets in higher grades.

However, this is not the case for the SWO community. Detail-
ing practices for SWOs would have to change significantly to institute
repetitive service and high utilization in validated billets. In essence,
SWO officers who have graduate degrees would need to become
semispecialized in their subspecialties, which would decrease their
opportunities for broadening assignments. Also, because the grade dis-
tribution of SWO P and Q billets skews toward O-4 and O-5 ranks,
many officers would need to serve in positions one grade below their
rank to fill all billets.

The various ratios of graduate education billets to all O-4 to O-6
billets and of quotas for graduation education to P and Q billets tell
the tale for both communities. For METOC, 65 percent (213/326) of
all billets are coded P or Q, but with 15 quotas, the ratio of billets to
quotas is 14 (213/15). This implies that each graduate-degreed officer
must serve 14 years of utilization in validated billets to fill all P and
Q billets. But this may be feasible, given the high proportion of vali-
dated to overall billets and the especially high proportion of 79 percent
(22/28) for O-6 billets and 81 percent (57/70) for O-5 P and Q billets
to total billets for that grade.

For SWO, only 16 percent (533/3,414) of total billets are P and Q
coded, but with 91 quotas, the ratio of billets to quotas is 5.8 (533/91).
This implies that each graduate-degreed officer needs to serve slightly
less than six years of utilization in a validated billet to have all billets
filled. This is a lower rate of utilization than required for an education
ROL. It is more likely that the SWOs could fill all designated billets
than SWOs could use all officers in a designated billet to generate a
return to their educations, but neither is probable with current man-
agement practices.

The differences are stark. A high percentage of all METOC billets
are P and Q coded. High enough utilization of graduate-degreed offi-
cers to achieve an ROI on their education appears feasible. A small per-
centage of all SWO billets are P and Q coded. Not enough graduate-
degreed officers are utilized for a break-even ROI: however, enough
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are utilized to make filling all validated billets feasible if some SWOs
specialize in these billets.

Summary: A Tale of Two Communities

The SWO community educates enough officers to fill validated bil-
lets but neither fills the billets completely nor uses officers frequently
enough in validated billets to generate a break-even ROI for the educa-
tion provided. The METOC community uses officers in validated bil-
lets frequently enough to generate a return on the investment but, even
so, lacks enough quotas to fill all validated billets. Common economic
sense would suggest providing more quotas to METOC because in this
community the marginal returns exceed the marginal costs.






CHAPTER SIX
Findings and Recommendations

This chapter summarizes the researchers’ findings and provides recom-
mendations to the Navy in terms of policy, culture, and monitoring
and evaluation.

Findings

The new policy language and intent from the Office of the Sec-
retary of Defense suggest a broader and more-extensive use of
funded graduate education beyond educating for validated bil-
lets. In particular this is expanded to include educating for “future
capabilities.” At present, the Navy’s graduate education management
system and metrics for performance evaluation of that system focus on
educating for “present needs.” This focus is mainly due to a legacy of a
bottom-up approach to managing officer quotas and billets; develop-
ment of future capabilities implies a top-down process.

Graduate education provides technical skills and nontechni-
cal competencies or “soft skills” which are valued in a wide range
of Navy billets beyond billets which require graduate education.
Although it is difficult to quantify returns to education, evidence from
the literature suggests that positive organizational gains accrue from
having a more-educated workforce. Graduate education builds human
and social capital that may lead to improved productivity, greater
retention, and better performance in billets. Competencies gained in
graduate education may compensate for lack of domain knowledge in
certain billets.

59
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Cross-service differences exist in graduate education philos-
ophy, program parameters, utilization rates, and particularly in
program management. The Navy has one of the largest requirements
for graduate education in terms of quotas and validated billets. It also
has the lowest utilization rates for officers who have graduate degrees
among all the services. Moreover, even if better once-in-a-career utili-
zation rates are achieved, validated billets and graduate school quotas
are still mismatched in the Navy; fewer quotas are available than there
are validated educational requirements.

Management of officers and billets that require graduate edu-
cation varies between Navy communities, with pronounced differ-
ences between the RL and URL communities. The RL communities
have proportionally more billet requirements, more-frequent utiliza-
tion, and more-frequent reutilization than the URL communities.
Cultural influences and career demands within the URL communities
often impede demand for graduate school and service in validated bil-
lets.

Education execution, billet execution, and officer manage-
ment are decentralized, and incentives and penalties for manag-
ing billets and quotas are not integrated. Community managers and
education program managers often have different goals and metrics for
assessing program success. Community managers focus on operational
issues and gauge their success by how well they fill all the billets in
the fleet. Education managers focus on filling graduate school quotas
with qualified officers and on placing officers with the proper educa-
tional credentials in validated billets. At times these goals clash, with
the result being unfilled billets or billets filled by individuals who do
not have the requisite experience or qualifications.

The overall benefits in terms of ROI to the Navy from gradu-
ate education can be measured given certain assumptions. As Chap-
ter Five indicated, it is possible to make some reasonable assumptions
about the costs and benefits of a graduate education. Our approach
presents a way to ascertain the costs and make some assumptions to
determine benefits. These parameters can be adjusted in the model to
identify elements that are particularly sensitive. An order-of-magnitude
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estimate is quite feasible, and more-precise assessments would be pos-
sible with better data.

The current metric, which specifies one utilization per career
for each officer with a funded master’s degree, as specified DoD
and Navy instructions, will not give the Navy a break-even cash
ROI within a 20-year career, given our assumptions. Recouping
the investment in an officer’s graduate education based on skills alone
requires long service in billets requiring that education (multiple utili-
zation tours) and even longer service in other billets.

Recommendations

Researcher recommendations are based on the findings of this mono-
g

graph and cover three areas: policy, culture, and monitoring and

evaluation.

Policy

To shift graduate education toward development of future capabili-
ties, the Navy needs to take a top-down approach. Initially, the Navy
should review its existing graduate education instructions to verify that
the language and intent are aligned with current DoD policy. Recent
Navy guidance on graduate education governance (OPNAVINST
1520.42, 2009) reflects the new DoD policy more closely than previ-
ous versions, but the Navy’s overall policy on funded graduate educa-
tion (OPNAVINST 1520.23B) has not been revised since 1991. Navy
policymakers should consider the intent of DoDI 1322.10: “Knowledge
is good, and more is preferable.” Researchers suggest modifying the
existing language of OPNAVINST 1520.23B as outlined in Table 6.1.
Once this is complete, Navy leaders need to effectively communicate
the resulting policies to graduate education program managers, com-
munity managers, and officers.

The cost of graduate education can continue to be justified
through service requirements; however, it may take an extremely long
time to break even. But if the perceived value of graduate education is
the increases in productivity, social capital, and decision quality that
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Table 6.1

Recommended Modifications to Navy Graduate Education Policy

Paragraph Current Policy Language Recommended Policy Language
“Funded graduate education “Funded graduate education
programs are limited to programs are offered to develop
providing sufficient officers with  a cadre of qualified officers in

3 subspecialties to fill validated areas where advanced proficiency
billet requirements.” and/or readiness are instrumental

to the Navy’s current mission or
future capability.”

“"Officers are educated to “"Officers are educated to the
the graduate level specified graduate level for optimum
ab by sponsors for optimum performance of duty in all follow-
performance of duty in the on assignments and in particular
particular subspecialty area.” those assignments requiring the
subspecialty designation.”
"Officers who have received Navy “Officers who have received Navy
funded graduate education will funded graduation will serve
serve one tour in a validated at least one tour in a validated
4f(1) subspecialty position as soon subspecialty position as soon as
as possible but not later than possible following graduation.”
the second tour following
graduation.”

soft skills and general knowledge offer, the expense becomes an invest-
ment in future capabilities, a cost of doing business. If this becomes the
goal, it seems justifiable to make the opportunity for graduate educa-
tion competitive, targeted toward those most likely to stay in the ser-
vice and advance to flag rank. In essence, the Navy would be broadly
educating many to achieve future capabilities and an ROI from the
few.

Culture

Increasing emphasis on graduate education as a benefit to the com-
munity and to the Navy at large will require a cultural shift for some
Navy communities to overcome negative perceptions associated with
career breaks for education and utilization assignments. In line with a
top-down approach, community leaders need to set goals for graduate
degrees, such as “90 percent of all officers advancing at the O-5 board
will have a graduate degree.” In tandem, community leaders need to
develop goals for the types of graduate degree curricula that would sup-
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port their anticipated capability requirements beyond current validated
billet requirements.

The Navy can take some tactical steps to improve its utilization
efficiency immediately by increasing utilization rates and reutilizing
officers in validated billets, thus increasing net quantitative ROls.
These steps include incentives for more-integrated management of offi-
cer assignments at the community level and penalties for poor man-
agement of billets, quotas, and officers. These should vary by com-
munity to account for differences in billet structures and operational
requirements. One option for penalizing poor management could be
cutting graduate education quotas for communities that fail to meet
certain threshold utilization rates for officers in validated billets. Com-
munity leaders should also seek to provide incentives for matching new
graduates with assignments to validated billets to increase economic
returns to their education investments. The Navy should consider the
Air Force approach, which includes master’s degrees in promotion con-
siderations. Officers who are utilized in Q-coded billets increase the
Navy’s net benefit in terms of ROI; therefore, promotion boards and
other incentive initiatives should also give exceptional consideration to
“proven subspecialists.”

Monitoring and Evaluation

The Navy should expand its utilization metric and enhance monitoring
and evaluation of its graduate education program. The one-tour utiliza-
tion metric needs expansion to account for additional benefits officers
with graduate degrees bring the Navy. In particular, when these ofhicers
serve in nonvalidated billets, they may offer value that graduate educa-
tion program managers to not currently capture. We suggest enhanc-
ing data collection and periodically evaluating graduate education pro-
grams under a hierarchy of outcomes (see Chapter Two). Appendix B
offers some specific recommendations on improving data collection
and analysis.
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Conclusion

The Navy possesses the necessary mix of institutions and curricula in
its funded graduate education program to meet its present capability
requirements. However, the total value of graduate education to the
Navy is not being captured by the metric of one utilization tour as
defined in current Navy policy. In fact, given the current timing for
graduate school and the typical career progression for officers, one uti-
lization tour per graduate-degreed officer does not recoup the cost of
that degree within a 20-year career. We found that both the officer
and the Navy benefit from the knowledge and skills graduate educa-
tion offers. The Navy benefits from the ofhicer’s improved productivity,
better decisionmaking, and increased retention. Some of this value can
be monetized, allowing the costs and benefits to be estimated using
enhanced data collection methods and reasonable assumptions. Recent
shifts in DoD policy language and intent suggest that the Navy should
expand on the one-tour utilization metric to use a more-nuanced
assessment of the value of graduate education for the Navy’s officer
corps, especially with respect to future capabilities.



APPENDIX A
Master’s Degree Opportunities in the Navy

Naval Postgraduate School
NPS, currently located in Monterey, California, began as a postgrad-
uate engineering school for the USNA and became a fully accred-
ited graduate institution in 1955. Its mission is to “provide relevant
and unique advanced education and research programs to increase
the combat effectiveness of the U.S. and Allied armed forces, and to
enhance the security of the United States” (NPS, 2005). It currently
supports about 2,000 graduate students enrolled in master’s and doc-
toral programs. At any one time, about one-third of the students come
from the U.S. Navy and Naval Reserve, but NPS resident and nonresi-
dent programs are available to all service members and to some govern-
ment civilians and defense contractors. DoD finances the school and
its programs directly, along with sponsorship funds.

NPS offers 43 degree programs focusing primarily on engineer-
ing, science, technology, national security and business. Out of the 924
degrees awarded in 2008, there were 15 doctorates in engineering, 169
MBAs, 565 master of science degrees, and 175 master of arts degrees.
Most naval officers complete a master’s degree at NPS as an O-3 during
their first shore tour. Officers who are interested in the program must
contact their detailers, who will determine whether his or her academic
background and professional qualifications are suitable for the desired
program. Prospective candidates must have a bachelor’s degree from an
accredited institution with a grade point average higher than 2.2 on a
4.0 scale.
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In 1998, OPNAV estimated total annual military pay (salaries,
benefits, and housing) for an NPS-resident officer of $63,300; for a
full-time an officer at a civilian institution of $72,300 (Gates et al.,
1998). When taking into account program duration and academic
fees, OPNAV estimated the total cost of an NPS master’s degree to
be $231,024, and the weighted average for a selection of 29 civilian
institutions naval officers typically attended was $210,112 (Gates et al.,
1998).!

Immediate Graduate Education
A select number of officers may pursue IGE after completing their
undergraduate degrees. Some of these officers will receive partial schol-
arships, in which the granting organization pays for tuition costs but
the Navy pays the officer’s full salary, benefits, and housing (if the
scholarship does not include housing). Some examples are the Rhodes
and Marshall Scholar programs. The Navy also fully funds various IGE
programs for officers to allow them to complete their master’s degrees
at NPS or at a civilian university immediately after commissioning.
For IGE and scholarship programs an officer incurs a service obli-
gation of five years for programs less than 20 months and six years
for programs greater than 20 months. This service obligation may be
served concurrently with any other service obligations (Harvey, 20006).
VGEP is available to only USNA midshipmen, accommodating
up to 20 per year. Students accepted into the program must have vali-
dated or completed enough of their coursework by their senior year
at the academy to be able to pursue part-time work toward a gradu-
ate degree at a nearby civilian university. In addition to being selected
by the USNA, the midshipman must also apply to and be accepted
by the civilian university’s degree program. The student will continue
to be assigned to the academy through the duration of the program
for administrative purposes and must be able to complete the degree
coursework within seven months of graduation from the academy.
Authorized fields of study are those that lead to a Navy subspecialty

' The most expensive school was estimated to be the California Institute of Technology, at

$387,947; the cheapest was the University of Maryland, College Park, at $175,091.
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qualification. Costs to the government are up to $10,000 in tuition
fees and education expenses, as well as regular in-grade active-duty pay
and benefits.

Some officers may be preselected to attend graduate school at
the time of their commissioning through the Navy Burke program,
which provides deferred opportunities for selected URL officers to
obtain graduate degrees in science and engineering fields at NPS. Every
year, a select number of USNA, Reserve Officer Training Corps, and
Seaman-to-Admiral (STA-21) officer candidates with proven academic
performance and leadership potential are chosen for this program prior
to commissioning. Unlike the IGE program, the selected officers will
first complete a normal operational assignment and will obtain warfare
qualification before attending graduate school. During their opera-
tional tours, they will need to be in communication with their detailers
to discuss their curricula, which is required to be technical.?

Burke candidates are required to serve a maximum of three years
in their warfare specialty or in a subspecialty utilization tour. Burke
candidates who successfully complete their master’s programs and have
continued high professional performance in their follow-on tours are
also eligible to apply for a Navy Burke assignment to a doctoral pro-
gram.

Politico-Military Master’s Program

The Politico-Military program is intended to allow active-duty URL
officers to develop a subspecialty in political and affairs and strate-
gic planning through master’s degree programs in public policy, secu-
rity studies, or international relations at highly selective universi-
ties.> Program duration varies by degree and institution, as shown in
Table A.1. Officers in the program are full-time students in duty-under-
instruction status. Approximately four quotas are funded for this pro-
gram annually.

2 If the degree program is not available at NPS the officer may put in a request to attend a
civilian university.

3 These universities include Harvard, Tufts, Johns Hopkins, Stanford, and Georgetown.
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All URL officers who have not already completed a funded gradu-
ate degree program and are in grades O-3 through O-5 are eligible
for the Politico-Military program. Interested officers must apply to the
Navy Personnel Command before the Fellowship Program Selection
Board convenes in October or November. The board bases its selection
on “career performance, academic qualifications, promotion poten-
tial, overall fleet requirements, needs of the Navy and overall billets”
(OPNAVINST 1500.72F). Officers completing the program will be
eligible to receive a 2000P-series subspecialty code, which denotes a
master’s degree in the area of national security studies.

Table A.1
Politico-Military Master’s Programs
Time
University Degree Program (years)
Georgetown MA Security Studies Program 1
Harvard MPP Public Policy 2
MPA Public Administration 2
MPA/ID Public Administration and 2
International Development
MC/MPA Midcareer MPA program 1
Johns Hopkins MA International Relations 2
MIPP International Public Policy 1
Stanford MA International Policy Studies 1.5
MA International Relations 1.5
Tufts MALD Master of Arts in 2
Law and Diplomacy
MA Fletcher School 1

SOURCE: OPNAVINST 1500.72F, 2007.



APPENDIX B
Data Collection and Analysis Recommendations

The following are recommended specifications for the personnel file
that would be required to conduct a more thorough ROI analysis for
funded graduate education in the Navy. The personnel data file should
be longitudinal, with observations occurring either on a monthly basis
(e.g., active-duty master file) or as transactions take place (e.g., work
experience file). The primary variable of interest would indicate that an
officer has earned a new master’s degree. Most simply, this could be an
education variable that changes value from “bachelor’s degree” in one
observation to “master’s degree” in the next. More precisely, a variable
indicating the officer’s secondary occupation contains, in the fifth posi-
tion, a letter that takes on the value P or Q if the officer has earned a
master’s degree.

The following example (Table B.1) illustrates a hypothetical offi-
cer who earned a master’s degree in March 1993, as shown by both the
education and secondary occupation variables. A new transaction is
generated every time the officer changes grade, active or reserve com-
ponent, occupation, or education level. A file with monthly episodes
would provide the same level of detail as a transaction-based file like
this (which resembles the Work Experience File Database).

Several possible measures could yield information about the
Navy’s return on investing in an officer’s education. The first is YOS
after earning a master’s degree. In the example above, the officer com-
pletes a master’s degree in March 1993 and separates from active duty
in May 1996, suggesting that the active component of the Navy ben-
efited from the officer’s degree for two years and two months. Further,
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Table B.1

Sample Individual Work Experience File

Social Occupation Transaction Date
Security

Number Component Grade Primary Duty Secondary  Education Beginning End
123456789 Active 0-2 1310DU 8651 6042 K 12/1/89 2/1/91
123456789 Active 0-3 1310DU 8653 6042 K 2/1/91 9/1/92
123456789 Active 0-3 1310DU 8653 6042 K 9/1/92 3/1/93
123456789 Active 0-3 1310DU 8653 6042P N 3/1/93 1/1/94
123456789 Active 0-4 1310DU 9085 6040P N 1/1/94 10/1/95
123456789 Active 0-4 1310DU 9087 6040P N 10/1/95 2/1/95
123456789 Active 0-4 1310DU 9085 6040P N 2/1/95 5/1/96
123456789 Reserve 0-4 1310DW 9085 6040P N 5/1/96 12/1/96
123456789 Reserve 0-4 1310DW 9087 6040P N 12/1/96 11/1/98
123456789 Reserve 0-5 1310DW 9087 6040P N 11/1/98 5/1/00

weiboid uonesnpg arenpeln papund s,AreN bunenjeay o/
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the officer remained in the reserve component from May 1996 to May
2000, and these four years could also be interpreted as part of the ROIL.
At least three versions of YOS could be considered measures of the
return:

* YOS beyond degree award
* YOS beyond ADSO

e career YOS (active-duty and reserve service).

To measure YOS beyond the date the degree was awarded, aver-
ages should be computed for those who have earned a master’s degree
and compared against those who have not. Controls should be based
on YOS at the time the degree was completed. So, if the average officer
who obtains a master’s degree does so after five YOS, the amount of
time spent on active duty beyond five YOS is the appropriate measure
for those who do not obtain a master’s degree.

A similar computation would be done to measure YOS beyond an
officer’s ADSO and total career YOS. These do not require an initial
determination of the starting point for measuring YOS. Rather, the
average number of service years beyond ADSO (or total YOS) should
simply be compared for those who have earned master’s degrees and
those who have not. Regardless of the YOS measure, the data could
be further disaggregated by such variables as occupation (i.e., compare
YOS for oceanographers who have earned a master’s degree with those
who have not).

A second measure that provides information on the Navy’s return
from investing in an officer’s education is promotion speed. In the data
example above, the officer earns a master’s degree in March 1993 and
is promoted to lieutenant commander in January 1994 after spending
two years and 11 months as a lieutenant. Four years and ten months
later, he is promoted to commander. To determine whether officers
who have earned master’s degrees are promoted more quickly than
those who have not, the average amount of time spent in each pay
grade should be computed for those who have earned master’s degrees
and compared to those having only bachelor’s degrees. The relevant
comparisons are the pay grades beyond the officer’s rank at the time of
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degree award. So, for officers who earn a master’s degree as a lieutenant,
comparisons should be made for the years spent at the ranks of lieuten-
ant commander and above. As with the YOS measures, a finer disag-
gregation of the data, by occupation, is certainly possible.

Finally, the effectiveness and efficiency of degree utilization pro-
vide information on whether investing in an officer’s education helps
the Navy better match individual skills with billet needs. The data set
described above indicates which individuals have P-coded occupations,
and this information could be used to determine which billets have
been filled by officers having the appropriate skills. Additionally, the
secondary occupation code contains information on the officer’s sub-
specialty, as well as details on graduate education (“P” in the fifth posi-
tion of the field). A computation of the amount of time that passes
between graduation and reassignment to a different subspecialty (from
6042 to 6040, ten months after completion of the master’s degree in
the hypothetical example above) indicates how efficiently the Navy is
making use of its new graduate-degreed officers to fill billets.



APPENDIX C

Model Assumptions and Limitations

We used iThink software to model career progressions for officers with
graduate degrees. We started with a pool of school quotas and billets
that needed to be filled at each grade from O-3 through O-5. Offi-
cers first entered the model at grade O-3, when they started graduate
school. From this steady-state stock of graduate-educated officers, we
were able to estimate billet fill possibilities at every grade, given certain
community-specific assumptions about promotion and tour length.
Table C.1 outlines the these assumptions and the model limitations.

Table C.1
Model Assumptions and Limitations

URL RL
Assumptions Grade SWO (%) METOC (%)
Timing of master’s 0-3 95 95
0-4 5 5
Duration of master’s program 18 months 18 months
Utilization tour length 2 years 3years
Promotion rates 0-4 0.92 0.90
0-5 0.90 0.87

NOTES: Utilization occurs at earliest opportunity. Many opportunities exist over a
career to utilize graduate education in a P-coded billet.

LIMITATIONS:

1. Addresses general subspecialty fill possibilities not exact subspecialty matches.

2. Does not include Q-coded billets.

3. Excludes officer accessions from other communities (expected to be very small).

4. Does not include officers who received graduate education and subspecialty
before O-3 or from unfunded sources.

5. Does not extend beyond O-5.
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APPENDIX D
Return-on-Investment Sensitivity Analysis

For the ROI analysis, we assumed that graduate education supplied a
20-percent productivity gain in validated billets, based on the range
of estimated productivity gains that emerged in the literature. The
20-percent gain is actually broken down into two parts: three-fourths
(15 percent) of the productivity gain comes from domain knowledge
gained in the degree, and one-fourth (5 percent) comes from skills or
competencies gained in the course of the education. The 15-percent
gain applies only to validated billets, while the 5-percent gain applies
to all billets.

The literature estimates a broad range of productivity gains that
vary by degree type, institutional quality, and other factors. Therefore,
we conducted a sensitivity analysis to examine how varying the produc-
tivity rate affects the ROI assessment for funded graduate education in
the Navy. We varied our base rate by one-fifth in either direction while
keeping the knowledge-to-skill ratio the same to examine total produc-
tivity gains at 16 percent (12-percent knowledge and 4-percent skills)
and 24 percent (18-percent knowledge and 6-percent skills).

Figure D.1 demonstrates how varying the productivity rates influ-
ences the number of years required in validated billets to achieve posi-
tive ROIs for graduate education. The ROI break-even point in terms
of years of use in validated billets is sensitive to the estimated produc-
tivity gain. If we assume a productivity gain of only 16 percent, an
officer would need to complete almost nine years (three tours) in vali-
dated billets for the Navy to recoup its cash outlay on funded graduate
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Figure D.1
Productivity Rate Assumptions Affect Return-on-Investment Possibilities
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education. With a 24-percent productivity gain, the officer would need
to complete only four years in a validated billet.

Looking at it a different way, we can vary both the number of
years the officer spends in utilization billets and the estimated produc-
tivity gain to determine the number of YOS required after graduation
for the Navy to recoup a cash return on the cost of a master’s degree.
Table D.1 estimates the YOS and likely rank of the officer at the break-
even point for various rates of productivity and years in validated bil-
lets. No matter what productivity rate is used within our estimated
range, an officer who does only one utilization tour must serve longer
than the typical 20-year career for the Navy to see a positive cash ROI
for graduate education. In fact, unless we can assume a 24-percent
productivity gain, the Navy will not recoup its investment in a 20-year
career, even if the officer completes two utilization tours following
graduation.
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Table D.1
YOS Needed After Degree to Reach Break-Even Point

Years in Total

Validated Productivity Total YOS Likely
Billet Gain (%) Needed Rank

3 16 30 Senior flag®
3 20 23 CAPT

3 24 17 CDR, CAPT
6 16 21 CDR, CAPT
6 20 14 CDR

6 24 8 LCDR

9 16 12 LCDR, CDR
9 20 gb LCDR

9 24 gb LCDR

2 Given seven YOS at education completion, officer would
need to make senior flag rank to stay to 37 YOS.

b Staying for a total of 16 years (nine additional years of
utilization beyond education) provides a positive ROI.
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