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Exe C u -t I ve S u m m a r 5. Expand the NPS research portfolio and rebalance to increase 6.1/6.2 research.
y 6. Maintain technological flexibility with a robust cyberinfrastructure and services.
7. Consolidate base operations with local community and other local Department of Defense assets.
8. Work with SECNAV to modify promotion board precepts to value quality graduate education in the selection

The Naval Postgraduate School embarked this year on a quest to imagine the future and what its place might be in
that future. While currently an acknowledged expert in national security, to excel even more in the years to come, NPS
must study current trends, estimate the future ones and determine its path. Given sufficient flexibility, NPS has the
opportunity to create a future where the talents of faculty, students and staff are fully realized; where the education is
unquestionably the best and where research impacts every facet of the security of the world in which we live.

In preparation for updating its strategic plan in 2012, the Naval Postgraduate School established a Committee on the
Future to assess national security and academic trends, define future challenges, and recommend actions to ensure
continued mission success. Committee members representing industry, academia, government and the NPS Board of
Advisors divided their effort into nine working groups: Trends, Education and Research, Faculty, Students, Organiza-
tion, Funding, Facilities, Information Technology, and Partnerships. The yearlong effort included extensive reviews of
government, public policy research groups, and academic studies, as well as interviews with a broad range of military
and civilian officials in Washington, D.C., Pacific area commands and locally in California. Each working group de-
veloped a report and submitted it to the whole Committee and NPS for review. The report chapters share a common
organization and include sections on background, method, observations, considerations, and recommendations.

Across the working groups, Committee members identified several major trends that will require institutional
change by the Defense and Navy Departments as well as NPS. Of greatest concern is increasing instability in the
geostrategic landscape, growing complexity stemming from globalization, rapidly changing and proliferating tech-
nology, significant natural and financial resource constraints, and environmental challenges. All of these contribute
to extreme levels of uncertainty in multiple dimensions, and are likely to change organizational planning assump-
tions as well as the cause and nature of future conflicts. The implications for defense and national security are the
same as for NPS: large bureaucratic institutions will need to become more flexible and responsive to emerging
requirements, while continuously working to improve the efficiency of their operations.

Operating effectively in this emerging world will require institutions to engage people who are intellectually curi-
ous, tolerate ambiguity, embrace abstraction and lifelong learning, and are creative. Those skills will influence
curricula development and organizational processes, as well as change the way the military, government, industry
and academic institutions select their leaders. Future success must also acknowledge cultural changes that demand
near-continuous access to information, and collaboration among internal and external entities. This change in the
way people communicate necessitates a robust and secure cyber infrastructure that will be as fundamental to the
NPS mission as buildings and classrooms.

In addition to actions implied by these contextual trends, the working groups identified 45 specific recommendations
in their areas of expertise, including many internal actions NPS can take immediately. Of greater importance are recom-
mendations for more comprehensive change that may require additional study and liaison with external organizations.

The following recommendations distill the most important themes of the Committee’s deliberations and imperatives for
action that include an external reach with actions that require DoN engagement:

1. Implement a special charter status for NPS with the Department of the Navy that provides flexibility in hiring fac-
ulty and staff, funding and fund-raising, facilities, student markets, advertising/recruitment, and partnerships.

2. Capitalize on the need for innovation across capabilities, operational concepts, personnel policies and organi-
zational structures.

3. Continue NPS’ responsiveness to national security priorities and accelerate development of hybrid resident/
distant programs to improve responsiveness to DoD/DoN and federal agency requirements. Investments in
this area should consider the establishment of conference facilities.

4. Make the following visible and aggressive institutional priorities: classified research and education capabili-
ties, energy, government acquisition, cyber, modeling and simulation, regional studies, and unmanned sys-
tems. Investments will have to include expansion of classified facilities.

process. Request the CNO designate NPS and NWC as the major contributers to the Navy’s Graduate Educa-
tion Strategy with objectives that place them at the core of providing graduate education for the Navy and
other Services (and civilians).

9. Promote the NPS value proposition with DoD, DoN and federal agency leaders through programs, events,
publications, and media.

The overwhelming message in each of the chapters is flexibility. NPS requires flexibility for its future.

o Enrollment Flexibility Include civilians and more international students to maximize existing capacity in
selected programs

o Curriculum Flexibility Expansion of hybrid programs that include resident and non-resident elements

o Revenue Flexibility The ability to do fund-raising, accept and keep tuition and accept GI Bill support for
veterans and spouses

o Hiring Flexibility Ensure hiring the best faculty and staff talent to continue quality improvement in all ar-
eas of NPS

o Technological Flexibility Maintain a robust cyberinfrastructure and services including the .edu capability

o Facility Flexibility The ability to lease property, build and renovate facilities

o Communication and Outreach Flexibility The ability to engage in recruiting and advertising and more
expansive outreach to increase NPS visibility

o Partnership Flexibility Make it easier for NPS to engage in strategic partnerships with other universities,
laboratories, and industry

o Organizational Flexibility ~Having the flexibility, where appropriate, to adapt to the most cost efficient and
effective organization as significant changes occur in the world or the Department of Defense

Like the Defense and Navy Departments it serves, NPS faces a future defined by complexity and uncertainty. Its mis-
sion and the tools it uses to educate students and conduct research are likely to change more rapidly than ever before,
and its sponsors will be relentless in their search for operating efficiencies. These macro trends have implications for
nearly every aspect of NPS operations. The next Strategic Plan will have to account for specific adjustments related to
the above. More difficult perhaps will be the need to assess carefully some fundamental but difficult changes in orga-
nization and leadership selection, so that NPS has the agility and flexibility to meet 21st century challenges.

The crucial element for the future is flexibility — not continued requests for additional resources or building on
existing programs using the same historical patterns for program growth. The successful institutions of the future
will be adaptable to changing conditions or newly discovered information. Speed of responsiveness will be another
defining factor. Both require the flexibility to recruit and retain the best talent, expand and reduce physical capac-
ity as needed, raise funds, reallocate resources, publicly communicate intentions and accomplishments, expand
student markets, maintain technological currency and flexibility, increase international enrollments and engage in
partnerships with other institutions and industry.

NPS cannot rely solely on the unique nature of its operations to obtain the much-needed regulatory relief the Commit-
tee recommends. Rather, it will have to take persistent action to demonstrate the cost savings and related advantages of
implementing them. However, there is cause for optimism because maintaining the status quo will not allow Defense
and Navy Department leaders to achieve their objectives — they will have to seek alternative solutions. NPS possesses
an abundance of talent amonyg its faculty, staff and students — it has the proven capability not only to adapt to current
trends, but also to become a leader among the Navy’s flagship institutions as it prepares for the next five years.

The Naval Postgraduate School is a superb institution which provides a unique and valuable edu-
cation to future leaders in the national security arena. It contributes significantly to scientific and
scholarly inquiry that addresses the most difficult of national and international problems. NPS and
the Navy have a responsibility to ensure NPS’ future vitality and contributions by taking the actions
the committee has recommended.
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Introduction

Naval Postgraduate School President Daniel Oliver established the Committee on the Future in August 2010 to
frame the future context of the NPS’ next five-year strategic plan. The current NPS strategic plan, Vision for a New
Century, is nearing the end of its fourth year of implementation. NPS uses its plan dynamically and measures its
progress on a regular basis. The importance of the Committee on the Future’s work is directly linked to the central-
ity of NPS’ strategic planning to the life of the institution. The membership of the Committee is provided in Ap-
pendix 1, together with the Committee’s Charter.

The Committee on the Future was asked to look beyond
the boundaries of the present and into the possibili-
ties of the future. Since the world continues to change
quickly on a variety of different dimensions, higher ed-
ucation institutions must challenge themselves to stay
current with the frontiers of knowledge creation and
scientific inquiry.

€€ \\/e all recognize that we are living in a global
world. We are all interconnected; what NPS does

is train people to look at the world, to understand
changing technologies and cultures. If we are going to
succeed and provide leadership in that kind of world,

we have to understand what global is all about.”

The Committee on the Future was asked to identify
and consider some of the important changes in the De-
partment of Defense/Department of the Navy, national
security, and higher education and provide insights on
how the Naval Postgraduate School can fully realize its
own potential as an indispensable resource to the nation — a center of academic quality, in research and graduate
education, and a source of efficiently-educated military and civilian leaders and relevant, leading-edge information
on national security issues.

The NPS mission is to provide high-quality, relevant and unique advanced education and research programs that
increase the combat effectiveness of the Naval Services, other Armed Forces of the U.S. and our partners, to en-
hance our national security.

A university is more than a collection of curricula and projects, faculty and students — it is an intellectual enterprise
that fuels inquiry and provokes the status quo. One of the ways an institution ensures its competitive edge is by asking
thought leaders to comment on how the future will be shaped. Specifically, NPS needs to hear what academic areas
are crucial to national security, what technologies must be developed, what multidisciplinary synergies must be cul-
tivated, and what focused areas of research must be supported. At the same time, NPS needs to hear about alternate
resourcing strategies, possible improvements to use of existing resources, and methods for priority-setting.

The Committee was asked to take a full year to develop its report and to consider the voice of the campus com-
munity as well as opinion leaders in the Departments of Defense and the Navy, other federal agencies, higher
education institutions, and industry. Two major questions drove the work of the Committee:

1. What are the major national and global trends that will define the future?

2. How might NPS position itself to respond to those trends?

The response from the campus community was uniformly positive and informative. The response from national
and community leaders has been generous and engaging. The Committee is grateful for their contributions and
ongoing support of the Naval Postgraduate School. This report will be used to inform the next NPS strategic plan.

The Honorable Leon Panetta

Secretary of Defense

The Naval Postgraduate
School is a diverse
community. Students at
NPS come from all of the
U.S. uniformed services,
from the armed forces of
partner nations across the
world, and civilians from
throughout the defense
enterprise. In today's
globalized society, where
better to prepare for the
future than on a global
campus!
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Approach

The Committee on the Future included both NPS representatives and external members representing industry,
Department of the Navy (e.g. a representative of the Secretary of the Navy (SECNAV)), other higher education
institutions, and the NPS Board of Advisors. The Committee gathered three times for all-day meetings in August
2010, January 2011 and May 2011. Its final meeting with the President and Provost occurred September 13, 2011,
when the final report was submitted.

The Committee on the Future divided its work into nine working groups: Trends, Education and Research, Faculty,
Students, Organization, Funding, Facilities, Information Technology and Partnerships. The nine groups each had a
lead with two other Committee members designated to
assist. The nine groups worked primarily through email

and telephone conferences, and the results of their ef- 66 NPS taught me how to frame very difficult

forts were posted to a collaborative project site. - .
problems, how to look at big challenges in

Extensive consultation occurred throughout the year. different ways ... It was the total experience that

The chair and vice chair met with over 100 faculty taugh‘t me what education was all about.”

members, students and staff on campus and in the

Honolulu, San Diego, and D.C. NPS office sites. They Adm. Michael Mullen
also interviewed external stakeholders and opinion Chairman, Joint Chiefs of Staff
leaders in the Washington, D.C. area: Department of

Defense, Department of the Navy (e.g. Chief of Naval

Operations (CNO), VCNO, OPNAV Staff, Under Secretary of the Navy), civilian and military leaders, and other

federal agency leaders. The chair and vice chair also traveled to the Air Force Institute of Technology, the Naval

War College, the Pacific Fleet headquarters, and the Joint Pacific Command headquarters to conduct interviews.

Finally, local and regional leaders were interviewed: county administrator, city managers, and the region’s con-

gressional representative. Over 50 external stakeholder interviews were conducted.

In order to provide consistency, each chapter has five common elements: Background, Method, Observations,
Considerations, and Recommendations. The Conclusion section is more than a compilation of the chapter recom-
mendations — it is a distillation of the common themes expressed in the various sections and a consolidation of
recommended actions.

Once the initial report was written, the draft was shared with the campus community for comment. Comments
from the review were shared with the Committee on the Future, and changes to the draft were incorporated after
discussion and agreement by the Committee. The Committee’s work was expansively consultative and the report is
informed by those valuable interviews and meetings.
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Trends

BACKGROUND

The Naval Postgraduate School provides advanced education and research to increase
the combat effectiveness of the naval services and other armed forces of the U.S. and
its partners, in order to enhance U.S. national security. Given the central roles the
Department of Defense (DoD) and Department of the Navy (DoN) play in setting
national security requirements, NPS strategic planning must include the needs of
those departments and other relevant agencies. NPS must also consider the contex-
tual conditions those departments establish in terms of threat assessment, funding,
and policy initiatives, as well as how global trends will influence each of those areas.

OBSERVATIONS

Global Trends The working group identified one trend that by itself defines the future
environment — “uncertainty.” Defense and NPS planners will have to consider the impact
of numerous global trends, especially those that have potential for destabilizing nations
or regions, or complicating U.S. strategic planning efforts or defense. A range of old and
new forces are buffeting the status quo and making it more difficult for defense and
civil planners to develop long-term coherent plans and policies. Increasing uncertainty
will place a premium on a nation’s ability to detect new patterns and innovate quickly
in order to maintain areas of economic, technical, and military advantage, especially as
they become more fleeting in a globalized world. In addition, higher levels of uncertainty
have clear change implications, including the need for organizing differently so that
large bureaucratic institutions can become more flexible and responsive to emerging
requirements. Moreover, organizations will need more people who work better with

METHOD
V7
The Committee on the Future reviewed DoD and
DoN plans as they relate to three specific areas of
concern: (1) future direction of the DoD and DoN:;
(2) new military capabilities and areas of interest to
the DoD and DoN; and (3) positioning NPS to sup-
port future DoD and DoN priorities.

The working group approached its task by:

* |dentifying and reviewing studies sponsored by
public policy think tanks, industry and U.S. govern-
ment departments (including DoD and DoN);

* Interviewing government and defense industry
personnel, as well as influential individuals from
public policy think tanks and academia;

* Assessing the trends and plans those studies and
interviews identified that provide context for de-
termining what new combat skills or capabilities
NPS could help develop, and how NPS should
position itself to meet DoD and DoN needs in
future budget-constrained environments.

abstract concepts and who are more creative. People who manage and lead transformation will be in high demand.

These needed skill sets will influence curricula development at all levels of education and change the processes by

which the military, government and industry selects its leaders.

Noteworthy global trends include:

Instability Fundamental changes in the geostrategic landscape, such as the shift of power away from the U.S.

toward a multi-polar world, are likely to stress relations between nations.

US. Secretary of Defense
Leon Panetta addressed
students, faculty and staff

Uncertainty Rates of change in nearly every area of human endeavor are accelerating, which challenges our
ability to identify new patterns and adapt to their organizational, legal and ethical implications. In the most re-
cent IBM survey of leading Chief Executive Officers, respondents noted for the first time that “uncertainty” has
replaced “change” as their top challenge. (Ref. 20).

Complexity Globalization is complicating strategic planning because it is interconnecting organizations and
societies in a way that broadens the scope and ramifications of decisions. The larger number of variables affect-
ing decisions also increases the likelihood of miscalculation or unanticipated consequences. In addition, our
global society requires human and electronic networks to move information among relevant entities. As our
reliance on these networks increases, they become critical infrastructure whose protection further complicates
national security planning and increases cost.

Technology Development in many areas is proceeding at a dizzying pace, especially in information technology.
Information networks and mobile access to them are increasingly important to governments and militaries, but
are also having profound effects across a range of societal activities. Low-cost mobile communication devices are
widely available and they are fundamentally changing the way people communicate, collaborate and organize their

in a standing-room-only
King Auditorium during
his Secretary of the

Navy Guest Lecture in
August 2011 following a
meeting with senior Naval
Postgraduate School
leadership. In his address,
Panetta touched on the
current budget challenges
facing the Department

of Defense, the value of
NPS to national security,
and the invaluable roles
of the men and women in
uniform to DoD'’s mission.
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efforts. “Flash Mobs” are a recent example: coordinated via mobile phones and social media, they have helped de- opportunities of cyberspace, while managing inherent uncertainties and reducing vulnerabilities, will sig-

pose long-time autocrats in Tunisia and Egypt. nificantly impact U.S. defensive readiness and national security for years to come. The Navy recognizes the
importance of addressing these threats and established the Fleet Cyber Command/U.S. Tenth Fleet in January
Resource Constraints The earth likely contains adequate supplies of protein, fresh water and energy for many 2010. The Chief of Naval Operations tasked the new command with deterring and defeating aggression and
decades. However, the uneven, inefficient, or corrupt distribution of those resources is likely to remain a casus belli, ensuring freedom of action to achieve military objectives in and through cyberspace. The protection of mili-
especially in underdeveloped areas. Conflicts will probably be over the “basic necessities of life” tary networks is a primary objective. (Ref. 39)

o Most allied defense budgets are declining. Even the United Kingdom, America’s closest ally, is cutting de-
Debt  Studies indicate that deficit spending to sup- fense spending by 8%. These reductions undercut the U.S. plan to rely more on allies to meet worldwide

port social entitlements is creating debt burdens that defense commitments.

“-l—h : ] :

e Navy of tomorrow will still be required to
threaten the long-term prosperity of the U.S. and b bl % ide th . h b? . h « The Navy and DoD budgets continue to be challenged by the soaring costs of personnel benefits and health
many of its allies. It also increases their vulnerabil- e able to prlovll e the ﬂa'tlIOIﬂ the capabillities that care. Any serious attempt to address budget issues must address these factors.

ity to interest rate hikes and coercive strategies by have been within our traditions, sea control, power o The 2010 Annual Report to Congress on Military and Security Developments Involving the People’s Republic

creditors. In a recent testimony, the Chairman of the projection, being a deterrent force, being that of China indicates that the People’s Liberation Army is investing in anti-access and area-denial systems and

Joint Chiefs of Staff Admiral Mike Mullen (an NPS forward deployed Navy that is in place that can
alumnus), warned that if left unchecked, mounting L C
respond to crisis as they arise.

strategies to counter U.S. power projection forces. Whether these anti-access capabilities prove effective or
not, the strategy has imposed costs on the U.S. and its allies. The DoD and DoN are investing in expensive
U.S. debt would pose an existential threat to national defensive capabilities, especially for non-stealthy U.S. surface combatants and aircraft carriers. In addition,

security. Some European nations are already experi- planners must account for these strategies when analyzing and responding to operational risk. (Ref. 9).

Adm. Gary Roughead
Chief of Naval Operations

encing social unrest as legislators mull entitlement o Precision-guided munitions used to be the domain of superpowers, but GPS-guided rockets and mortars

reductions to curb unsustainable spending levels. helped Hezbollah and Hamas strike Israeli targets with deadly accuracy, demonstrating one example of how
low-cost and ease-of-use is migrating high-tech weaponry to unsophisticated armies and non-state actors.

o The proliferation of chemical, biological, radiological, and nuclear weapons, along with advanced cruise and

DEFENSE TRENDS ballistic missile delivery systems, will likely outpace counter proliferation efforts and missile-defense capabili-

The U.S. government is dealing with the challenges of national debt maintenance, the whole of life social programs ties. The potential for a successful attack with a weapon of mass destruction on U.S,, allied or friendly nations

and national security. A review of relevant studies revealed the following defense related trends:

o The 2010 Quadrennial Defense Review (QDR) discusses balancing risks and resources to prevail in today’s o Multiple acquisition programs are late and over budget, causing the DoD and DoN to search for contractual

is growing, which increases the planning and preparation cost of consequence management.

wars and build the capability to deal with future threats and irregular operations such as counterinsurgency,
stability operations and counter-terrorist operations. (Ref. 116). o DoD personnel and O&M costs are increasing in spite of multiple administrations’ efforts to contain them.

and other solutions that provide capabilities on schedule and within budget.

o The 2010 QDR also discusses challenges posed by the following major threats:
~ Deterring and defeating aggression in anti-access environments;
U.S. PERSONNEL TRENDS
To remain secure and competitive, the U.S. needs educated citizens in adequate numbers to conduct research and

~ Preventing proliferation of and countering weapons of mass destruction; and

~ Operating effectively in cyberspace.
o The Nuclear Posture Review outlines a strategy for reducing nuclear dangers, maintaining a nuclear deterrent to develop systems required for its security and economic prosperity, and to lead its military forces. However, nu-
and pursuing security in a world without nuclear weapons where concern is growing over the ability of a merous U.S. demographic and educational trends are cause for concern in this area:
country like Iran to develop nuclear weapons. (Ref. 110). « From 1977 to 2007 in the U.S,, the percentage of doctoral degrees awarded by U.S. colleges and universities

o The Naval Operations Concept suggests that the U.S. is likely to be threatened by a variety of state and non- that were awarded to U.S. citizens fell from 82% to 57%. (Ref. 79).

state adversaries — current and emerging — who are likely to employ a hybrid of conventional and irregular
methods to counter the U.S. advantage in conventional military operations. (Ref. 83).

The 2010 Joint Operating Environment presents a wide range of challenges that confront the operations of
joint forces, including the impacts of changing world demographics, economics, energy, climate change,
cyber-threats, weapons of mass destruction, state, failing state and non-state postures, the role of radical
ideologies, and many others that could affect both national and world security. The view is that the U.S. faces
a dynamic and challenging operational landscape that needs to succeed across a wide spectrum of conflict.
Flexibility in every area will be required. (Ref. 57).

A Congressional Budget Office study (Ref. 61) estimates the Navy’s shipbuilding budget is low by over $3B
per year (18%), which casts doubt on the Navy’s ability to execute or sustain its shipbuilding plan.

The July 2011 Department of Defense Strategy for Operating in Cyberspace describes the vulnerabilities of
DoD and the nation in cyberspace. The U.S. reliance on cyberspace stands in stark contrast to the inadequacy
of our cybersecurity — the security of the technologies used each day. Moreover, the continuing growth of
networked systems, devices, and platforms means that cyberspace is embedded into an increasing number
of capabilities upon which the DoD and DoN rely to complete their mission. Today, many foreign nations
are working to exploit DoD unclassified and classified networks, and some foreign intelligence organizations
have already acquired the capacity to disrupt elements of DoD’s information infrastructure. Non-state actors
increasingly threaten to penetrate and disrupt DoD networks and systems. DoD, working with its interagency
and international partners, seeks to mitigate the risks posed to U.S. and allied cyberspace capabilities, while
protecting and respecting the principles of privacy and civil liberties, free expression, and innovation that
have made cyberspace an integral part of U.S. prosperity and security. How the Department leverages the

Doctoral program attrition rates are between 40%-50%.

By 2018, 2.5 million new jobs will require a master’s degree.

U.S. demographic changes and the increased requirement for graduate degrees are changing the way educa-
tion is structured, supported and evaluated.

Factors influencing these national trends include less education, lower mathematics and reading skills, non-
traditional students, educational assistance and employer-related benefits.

Distance education has proven to be effective for the evolving student demographic population.

DoD demographics at the beginning of FY2010 show that female accessions (20.6% of gains) continue to
exceed the representation of females in the Active Duty Officer Corps (16.2%).

The 2010 census indicates minorities now comprise 35% of the U.S. population. However, despite goals to the
contrary, they remain under-represented in the Active Duty Officer Corps across the services: Army 25.6%;
Air Force 19.3%; Navy 18.2%; and Marine Corps 17.4%.

POSITIONING NPS TO SUPPORT FUTURE DoD AND DoN PRIORITIES
Efficiency will be a major, near-term priority as the Departments balance the conflict between world-wide security

commitments and declining resources. NPS should continue to provide consultation to the Department of the

Navy in its efforts to seek efficiencies. This situation places a premium on the value an organization adds and its

perceived return on investment. The Committee on the Future found that successful organizations have demon-

strated superior worth by:

Highlighting their unique, relevant value to the government in primary and secondary mission areas;
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The advanced education NPS provides to future leaders
equips them to address this conflict between commit-
ments and resources to meet DoD and DoN priorities.

Benchmarking their contributions relative to
other organizations providing similar — but not
necessarily identical — functions;

Involving themselves in Department initiatives
and those of other relevant agencies such as states
and local communities;

Proactively managing external perceptions about
their mission and the value they add;

Increasing strategic partnerships and funding to
broaden their constituency, and reduce cost to
their Department of the Navy sponsors; and
Identifying and nurturing relationships with gov-
ernment champions — government entities can-
not lobby directly, but ad hoc support groups can.

DIRECTION OF THE DEFENSE AND NAVY DEPARTMENTS
U.S. defense and naval strategy is changing in response to the trends noted above. Major elements of those changes

include plans for new military capabilities and areas of interest to the DoD and DoN. The impending decline of de-

fense spending and the proliferation of high-tech weaponry to state and non-state adversaries are the major factors

influencing both Departments’ interest in new capabilities that include:

Unmanned systems capable of operating in all physical domains to augment traditional platforms affordably,
while reducing risk to personnel;

Smaller, less manpower-intensive platforms to help maintain force structure and global engagement at a lower
total ownership cost during declining budgets;

A reduced workforce more highly educated and technically proficient to operate new advanced technology
platforms and systems;

Early obsolescence avoidance using modular construction methods, payload modularity, and commercial
off-the-shelf, open-architecture combat systems such as software programmable radios;

Research, development and operational experimentation programs to develop and field advanced war-fighting
capabilities at a faster rate, because technology-based advantages will be more fleeting in a globalized world;
Acquisition programs that meet combatant commander needs quickly with adequate (80%) rather than el-
egant (100%) — and therefore costly and delayed — solutions;

Directed-energy weapons including lasers, high-power microwaves and electromagnetic rail guns that have
potential for increasing offensive and defensive capabilities without large logistic requirements and with low
“per shot” costs;

Ship-based ballistic missile defense capabilities to avoid political entanglements associated with land-based
systems in foreign countries;

Alternative Intelligence, Surveillance, Reconnaissance (ISR), navigation, communication and precision-tim-
ing capabilities as back-ups for vulnerable space-based systems;

Deception and denial systems to complicate adversary planning and impose cost;

Hybrid warfare forces capable of conventional combat operations, irregular warfare, and peace-keeping or
civil support missions; and

Robust offensive and defensive cyber capabilities.

CONSIDERATIONS
The Committee identified a range of issues it did not include as recommendations, but were worthy of consider-

ation as NPS develops its new strategic plan.

As procurement accounts decline, the DoD and DoN will have to manage industrial base consolidation and
the challenges associated with a larger number of duopoly and monopoly suppliers. Research might identify
new ways to control cost, while providing incentives for companies to remain engaged in defense contracting.

NPS alumnus, Kent
Rominger, far left, works

with fellow astronauts in
NASA's Space Station
Processing Facility in
preparation for the launch
of STS-100.Though the
shuttle program is at its
end and he is no longer
with NASA, Rominger is
now part of the ever-
evolving commercial
space industry.

As the U.S. completes its mission in Afghanistan, it will need to define new force postures, organizations, and
end-strength consistent with its new tasking and available resources.

As more unmanned systems enter service, the DoD and DoN will need to develop operational concepts and
tactics for partnerships with manned platforms to exploit their full, joint operational capabilities fully. NPS’
expertise in unmanned systems makes it a potential leader in this field.

The DoD and DoN operational experimentation programs have been weak. The U.S. needs solutions that
support a greater number of developmental programs while constraining cost and minimizing the imposition
on operating forces. Surrogate platforms designed and operated by NPS might provide one solution.
Congress may not countenance a near-term Base Realignment and Closure review; however, the DoD could
use other means to achieve similar objectives, as it did with the elimination of Joint Forces Command. Thus,
NPS should institute an ongoing review to ensure it remains efficient and relevant.

Like all large bureaucracies, the DoD and DoN may be ill-equipped to deal with the higher levels of uncer-
tainty and rates of change they will experience. NPS could help address these challenges by exploring a mean-
ingful range of alternative futures in support of an effective strategic planning program.

Advanced education requirements for enlisted personnel should be reconsidered in light of changing service
demographics, technology-dependent systems, and increasing demand for linguistic and cultural expertise.
NPS should review and anticipate the future role of defense contractors serving beside operational forces.
NPS should continue exploring a role in retraining wounded warriors or veterans transitioning to civilian
service to tackle intransigent problems for the DoD and DoN (e.g. personnel benefits and health care costs).
International enrollments should be evaluated to ensure the right foreign officers have the educational expe-
rience required to support emerging defense partnerships.

The emergence of robust anti-access and area-denial systems are imposing cost on U.S. defensive systems,
which are subject to saturation failure. NPS should research new capabilities, especially for anti-ship cruise
and ballistic missile defense.

RECOMMENDATIONS
To meet many of the challenges posed above, NPS should assess itself and make changes that improve its ability
to identify new mission requirements, apply needed resources, and update regulatory practices and policies.

1. Catalog and highlight unique and relevant NPS capabilities.

2. Focus research on current and mid-term defense problems and propose affordable solutions with
characteristics that lend themselves to changing threats while avoiding premature obsolescence.

3. Establish strategic partnerships with civilian universities, as well as defense-funded institutions such as
the Air Force Institute of Technology and the Defense Language Institute.

4. Establish a continuum of educational opportunities that include certificate programs, degree programs
for resident and distance learning students, continuing education programs, and executive education
programs. Specific opportunities include:

» Expanding federal graduate education, trainee and fellowship programs;

o Creating competitive grant programs for innovative new master’s level programs;

o  Establishing doctoral assistantships to support doctoral students in areas of interest to the DoD and DoN;

o Identifying and attracting the most talented students;

o Clarifying academic and non-academic career paths, especially for doctoral students;

 Defining entry points into careers and identify skills needed for those jobs; and

 Providing internships and work-study programs for graduate students.

5. Develop a new strategic plan:

o Identify and propose solutions to cultural impediments that prevent the DoD and DoN from
responding quickly to new threats or employing emerging technology.

o Manage uncertainty by identifying, nurturing and challenging NPS’ most creative people. Stud-
ies suggest that creative people tend to invite disruptive change, are comfortable with ambiguity,
and are better overall innovators.

» Capitalize on the increasing need for innovation across capabilities, technologies, operational
concepts, personnel policies and organizational structures.

o Regularly discuss the NPS value proposition with personnel at appropriate leadership lev-
els — including their likely successors — to develop “champions” within the DoD and DoN.
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Education and Research

BACKGROUND

Education and research constitute the heart of the NPS mission, but NPS has a particular challenge because it needs
to be focused on what is next in scientific and scholarly inquiry and also in the present to maintain its relevance
and responsiveness to national security priorities. This is the classical tension between education and training.

The task of this section is twofold: (1) to evaluate current responsiveness to the De-
partment of Defense, Department of the Navy and other federal agencies aligned METHOD
with the national security agenda, and (2) to be forward-looking and aspirational. V7177771779771 77779771 7 77971 79 70 77 /170 77 /1077 70775,

In addition to consulting the documentation

NPS, like every higher education institution, is a collection of various graduate included in the bibliography, additional materials
schools and research centers often with competing interests. Thus, like many orga- were reviewed: alumni and graduating student
nizations, the key is to continually make NPS work cohesively as one unit, so that the survey reports, and strategic planning documents.
“whole is truly bigger than the sum of its constituent parts” Interviews were conducted with senior adminis-

trators, faculty members and leadership to obtain
The basic NPS mission must continue to focus on what is critical for the national a comprehensive view of the underlying and
agenda and not duplicative with civilian universities. It is distinctive in that it is the often interrelated set of issues.

only federal graduate institution with the breadth and depth of programs ranging

from science, technology, and engineering to business and public policy to inter-

national relations. A general assessment of NPS, recently completed by the regional accrediting agency (Western
Association of Schools and Colleges) gave NPS high marks for the rigor of its academic programs and its focused
mission on national defense and security priorities. In fact, each of the individual professional accrediting agencies
also gives NPS consistently high marks for its academic quality and service to the nation (Accrediting Board of
Engineering and Technology, Association of American Colleges and Schools of Business, and National Association
of Schools of Public Policy and Administration).

OBSERVATIONS

Education Former Secretary of Defense Gates recently defined education as a top priority to sustain U.S. global lead-
ership and competitive position in the 21st century. The 2008 Department of Defense Instruction 1322.10 asserts the
importance of education to developing leadership, critical thinking, and decision-making skills. The same instruction
encourages a lifelong continuum of education for every career officer and talks about the importance of developing
and maintaining a cadre of highly qualified officers in fields that fulfill present needs and anticipated requirements.

It is noteworthy that NPS’ graduate educational mission and focus on outcomes assessment have received high

praise from the regional accrediting body, the Western Association of Schools and Colleges. NPS has a plan in place
to conduct an academic program review every five years and a curriculum review every two years, making the
whole program of review, assessment, and continuous improvement both comprehensive and thorough.

A careful examination of the graduating student surveys reveals an extremely high level of satisfaction with the

various degree programs. However, many faculty and students also call for enhancing intellectual life on campus  Lt. Omari Buckley,

and having greater access to enrichment activities between quarters to broaden their horizons. There is some un-  right, a student in the

derlying tension about the volume of graduation requirements not providing more opportunities for innovative =~ Mechanical Engineering

and reflective learning. curriculum, demonstrates
the capabilities of NPS'

Every program at NPS is governed by review by a curriculum sponsor and this review includes Education Skill Re-  Biofuels Testing Facility to

quirements (ESRs) that define expected learning outcomes. A curriculum review every two years ensures a regular ~ Secretary of the Navy Ray

assessment of academic quality and relevance. This is a distinctive aspect of NPS educational programs, and some- ~ Mabus, left, during a visit

thing that should be preserved in the future. to campus, Aug. 29, 201 1.
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Increasingly, new kinds of graduate education providers are showing up on the higher education landscape. Purely

distance learning schools, for-profit institutions, virtual institutions — all are increasing in number and national

reach. Questions about the quality and rigor of those programs are concerns voiced by some of the external

stakeholders interviewed by the Committee in Washington, D.C. earlier in 2011. It is a concern shared by NPS,

because if only “check-the-box” kind of thinking is employed in reviewing officer promotion boards, the result

will be a dilution of the impact of a graduate degree. This kind of approach also has
implications for prospective student choices since the path of least resistance — a
program that can be accomplished through reading material and taking quizzes but
that does not require geographic relocation — may be seen as preferable to a chal-
lenging curriculum that takes 18-24 months away from an ambitious career path.

The proliferation of federal graduate institutions is also a concern. With capacity at
NPS, the question must be asked: what action is required to ensure that NPS is the
institution of choice for higher education and research for the best and brightest of-
ficers and government civilians? Further, NPS is the logical institution to be engaged
with graduate education program review for other institutions and with the develop-
ment of the Navy graduate education strategy.

LEVERAGING NPS’ ACADEMIC PROGRAMS

NPS’ Education Brand NPS’ education programs have a distinct brand, providing
a foundation of strength for the future. NPS’ strategic challenge will be to sustain that
brand into new programmatic areas that provide unique benefit to the Navy and the
defense/security community.

NPS can leverage its existing academic programs to greater benefit to the Navy, the
DoD and the defense/security community:

o Consolidation of Navy Graduate Education Naval officers currently are
funded for and receive graduate education through a number of alternative pro-
grams. Major programs include those at NPS, at civilian institutions (CIVINS)
in fully-funded programs, at civilian institutions supported by tuition-assistance
programs (e.g., Graduate Education Vouchers), at civilian institutions support
by veterans’ programs (e.g., GI Bill). The Navy may leverage its investment in
NPS to better use NPS’ existing capacity by permitting a shift of other Navy/
Naval graduate education programs to NPS, to resident education or distance
learning programs, where NPS’ defense relevant programs already provide cur-
rent capability and capacity. The premise of this approach is that NPS’ incre-
mental cost to assimilate existing common programs and curricula is less than
current alternatives. Extension of NPS education programs to naval enlisted
personnel is consistent with this consolidation. Pursuing this consolidation ap-
proach would require Navy rethinking its graduate education requirements and
the best means of satisfying them.

o Civilian Defense/Security Workforce Development As a national security re-
search university, NPS is uniquely well-positioned to benefit the Navy and de-
fense/security community by leveraging its program capability and capacity to
contribute to the development of the future DoD and national security work-

NPS’ EDUCATION BRAND MAY BE
CHARACTERIZED AS FOLLOWS:

Relevant NPS provides programs and curricula
tailored to the specific education fields of the
defense/security community.

Unique Consistent with its mission, NPS pro-
vides faculty expertise, curricula and courses not
available at other universities.

Transformative NPS provides academic pro-
grams specifically designed to fit within the career
patterns of most military officers, and advance the
professional development of officer students. In
recent years, URL officers are finding it difficult to
take the time to obtain a graduate education and
still meet all their career goals. As a result, NPS is
exploring options to provide programs that are
more directed to URL needs.

Responsive and Flexible With respect to cur
riculum content and delivery mode, NPS offers
programs designed and provided on demand.

Excellent NPS faculty comes from top research
universities. NPS programs are heavily reviewed
and assessed, with full accreditation.

Research-Connected All NPS academic
programs include a capstone research/analysis
component devoted to defense/security-relevant
research problems.

Cost-Effective  When compared with alterna-
tive ways of satisfying comparable Navy-specified
educational requirements, NPS is cost-effective.

Navy Graduate Education Management In addition to providing graduate education programs, NPS al-
ready serves the Navy/DoN by program management and review coordination of Navy officer graduate edu-
cation at civilian institutions. NPS manages the Civilian Institutions Program (CIVINS) coordinating the re-
view of Navy officer civilian graduate programs for the assignment of subspecialty designations. NPS has the
expertise to expand/extend its service to Navy through broader involvement in coordination of Navy gradu-
ate education. Two areas of potential contribution include participation in the development of a Navy graduate
education strategy, and assistance in the review and modeling of Navy graduate education requirements and
programs to satisfy them.
Distance Learning Education NPS is the Navy’s, and probably DoD’s, leading institution for distance learn-
ing (DL) education, certainly at the graduate university level. NPS has been involved with DL for nearly 20
years, serves over 1300 DL students with over 20 programs, using multiple modes and models of DL delivery.
NPS’ DL programs are fully incorporated in NPS” academic departments, are rigorously reviewed and as-
sessed, and fully accredited. NPS’ opportunity is to leverage its existing DL capability and expertise in two
ways: first, where appropriate and feasible, to extend program delivery to expanded segments of Navy officers’
career and second, to utilize its expertise by becoming a center of excellence for DL education technology,
pedagogy and delivery for the Navy and DoD higher education institutions. Although cost differentials be-
tween resident and nonresident programs are relatively small, the major benefit is in expanding educational
offerings to the warfare communities where career development requirements are less flexible and do not
permit extended periods of time away from operational responsibilities.
Research Education Model NPS education programs are strongly connected to its research programs. The
research element of NPS education programs is explicitly designed to be a setting for development of student
independent inquiry and critical thinking abilities. All NPS education programs have a capstone component,
typically a thesis that provides formal connection to research. NPS’ opportunity is to become a leader in inno-
vation in the development of a research-based education model. The premise of this model is that NPS explicit-
ly and more directly expands the incorporation of research-based learning in its education programs. Elements
of this approach may include: research-oriented directed study courses to replace traditional classroom courses;
student practicum courses to provide management/operational/scientific project experiences; systematic inclu-
sion of students in sponsored research activities and package sponsorship of NPS programs, where sponsors
support and block fund programs that include delivery
of both research and student education.

o Research Complementing the focus on gradu-
ate teaching either at a Masters’ level or the more
recent emphasis on Doctoral programs has been
a highly successful focus on basic and applied re-
search over the years. Research at NPS serves two
tightly coupled purposes. Fundamentally, research
supports the educational mission of NPS, providing
the opportunities for learning — both the technical
state-of-the-art, and more broadly instills the skills
of research and critical thinking. Secondly, due to
the unique world-class expertise of its faculty in
multiple areas, NPS is responsible for developing
new knowledge that can be transitioned to the op-
erational theatre in a timely way.

While NPS is moving into the echelon of top-tier re-

force. NPS has long provided within-career education to government civilians. The future potential and oppor- search universities, it is important to understand how

tunity is for NPS to play an expanded role in preparing civilians for entry into the defense/security workforce.

Operations Research
Ph.D. student, Cmdr.
Jay Foraker's research

the NPS research culture is driven by different dynamics than those of civilian universities. Research at major civil-

NPS’ current programs in this direction include a set of “scholarship-for-service” programs, providing specific ian research universities is predominantly driven by principal investigators, defined and shaped by the intellectual

education programs to prepare civilians for positions in the Science, Technology, Engineering, Mathemat- interests of the faculty. It is open-ended and basic in nature, primarily without regard for strategic national needs

ics (STEM) career fields; Intelligence, Surveillance, Reconnaissance fields; Information Security career fields; explored an algorithm (although some civilian research universities are beginning to move into national security-related research as

and a Research Assistant program, applicable to a range of defense/security career fields. The technical and for optimal search other research fund sources diminish). Research at NPS, while also largely driven by principal investigators, is

security orientation of NPS’ curricula and NPS’ experience with workforce development programs provide the patterns for detecting

incoming threats to ships o the students who are sent here and what they are sent to learn;

strongly guided by Navy, or more broadly defense or national security, relevance through:
foundation for NPS’ involvement in education to high-demand, high-need career fields that overlap with NPS’
existing capabilities. Emerging opportunities include, for example, NPS education for wounded warriors and and carriers in narrow « what DoD/DoN or other sponsors are currently willing to fund;

veterans, for non-active reservists, for development of faculty for other defense education institutions. waterways.
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o recruitment of faculty in disciplinary competencies identified to satisfy the needs of the above; and

o absence of “political controversy” over military research.
While there is a certain evolutionary dynamic to the system, it is reactive rather than proactive. As a result, NPS is fol-
lowing rather than setting the agenda unlike the agenda being set by breakthroughs and discoveries made by civilian
universities and national labs.

Three things appear to be lacking in the NPS research enterprise. The first is an adequate 6.1/6.2 (basic/applied) com-
ponent to the research portfolio; currently it is in the range of 15-20%, whereas a healthy balance would be closer to
50%, based on comparisons with other universities and the national laboratories. The second is a research strategic
plan, owned by the Vice President/Dean of Research, and continually updated. Good research strategic planning
should have a continuum outlook with intense focus on anticipating mission needs in the 5-10 year time frame, but
a significant focus on the 20-30 year time frame as well. NPS needs to also anticipate and inform Navy and DoD long-
range mission needs, rather than mainly receiving and re-
acting to them. The third is an institutional R&D program
to solicit and review internal proposals aligned with that
strategy, and adequate funding (“seed corn”) to run an ef-
fective internal R&D program to prepare for the future.

The current research landscape at NPS can be presented
in three sections. The first will be a summary of some
of the existing “crown jewels” of NPS, i.e. signature pro-
grams that define the best and most relevant capabilities
of the university, for which DoD and DoN look to NPS
as among the primary stewards. Next is presented some
near-term capabilities and areas of expertise that must
be developed for NPS to carry out its mission effectively.
The third is a short list of long-range capabilities and ar-
eas of expertise to prepare for the challenges of national
and global security in the 21st century.

EXISTING NPS “CROWN JEWELS”

It is emphasized that this list contains only a selection of the core competencies of NPS, deliberately skewed towards
recent or emerging areas, and an expectation of strong growth in the near term. Omitted are programs which have
historically enjoyed a national or international reputation, e.g. Meteorology, Undersea Warfare, Oceanography, Op-
erations Research, National Security Affairs, Space Systems, and Business and Public Policy, all of which are fully
expected to remain prominent and relevant.

Cyber Broadly inclusive of all aspects of collection, transmission, storage and manipulation of information for
both offensive and defensive operational capability, cyber is recognized as one of the most critical domains for 21st
century national security. While the many component disciplines of cyber have long been NPS’ areas of strength,
the aggregation of them into a coherent and far-reaching program is new. As indicated by the CNO in a meeting
(16 May 2011) with the President of NPS, a cybersecurity Center of Excellence will be established at NPS.

Surveillance, Reconnaissance and Directed Energy While formally distinct from a mission perspective, these
three areas enjoy strong synergies in advanced optical control and beam dynamics, recognized recently by the es-
tablishment of a Center of Excellence at NPS by the Office of Naval Research (ONR), the National Reconnaissance
Office and Air Force Research Lab. The Directed Energy aspect should evolve into a major beam physics program
with the construction of a superconducting recirculating free electron laser laboratory.

Modeling and Simulation High-fidelity modeling and simulations (M&S) is increasingly valued as a cornerstone
capability by DoD and other agencies, critical for both operational understanding and operator training. The breadth of
application of M&S is virtually limitless, where considerations of time, funding or security make life training exercises
impossible. Modeling and simulation offers safer and less costly alternatives to real-time experiments. M&S also offers
opportunities to expand application of M&S technology. The NPS M&S program, for example, is now moving into the
area of medical simulation and training for robotic surgery, interest in which is undergoing explosive growth worldwide.

Maj. Gen. Ellen
Pawlikowski, then

Acquisition Research Program With increasing budget constraints and the likelihood of future cuts, the DoD needs
to approach its business practices with the same critical analytic skills applied to operations. The acquisition research
program at NPS has steadily increased its position as a leader in this arena by providing a forum for dialogue and study.

NEAR-TERM OPPORTUNITIES

Presented below are topics where NPS’ contributions to near-term Navy or DoD mission needs would be greatly en-
hanced, through focused efforts to leverage, extend and coordinate existing areas of strength. If successful, these too
could join the list of the institution’s signature programs, and with permanent secretarial-level visibility and resourcing.

Autonomous and Robotic Warfare The new paradigm for vastly extending the reach of war fighting by autono-
my and robotics is evolving so rapidly that the future is already here. The use of autonomous and robotic systems
in the operational theaters in the past decade (i.e. Iraq and Afghanistan) has grown exponentially with year;
literally tens of thousands of systems for surveillance, strike, demining, etc. are now in operation — and these
are primitive by standards of what autonomous and robotic systems will be a decade from now. This is another
area where NPS has long possessed all the component disciplines, but which are just now being brought together
in CRUSER (Consortium for Robotics and Unmanned Systems in Education and Research), a SECNAV initiative.
As the “thought house” for autonomous and robotic systems, NPS will contribute to understanding how this new
paradigm will ripple through the entire fabric of the operational Navy, including policy and acquisition, ethical and
legal, along with all its technological aspects.

Energy Energy is a large and complex topic: energy science and technology will be the major driver for the
national and global economic and security posture of this century. It is an ironic truism that our current overde-
pendence on fossil fuels both fans the flame of war, and hamstrings our ability to prosecute them. Furthermore
their contribution to climate change will further exacerbate the situation by driving more people into poverty and
unrest, and will also dramatically change future operational scenarios (e.g. increase in severe storm systems, disap-
pearance of the north polar ice cap, and change in littoral environments). Thus energy has become a key priority
for the Navy (and DoD more broadly). SECNAV and the CNO have laid out an ambitious and breath-taking pro-
gram of goals for both fleet and shore installations. NPS has contributed ‘around the edges’ of the energy problem,
but again has many of the requisite areas of expertise to play a much bigger role. NPS is poised to put together a
coherent educational and research program in energy, and in fact have just begun to do so, with the encouragement
of Deputy Assistant Secretary of the Navy (Energy) and
Assistant Secretary of Defense (Operational Energy).
The energy initiative will naturally result in the devel-

¢¢\We're in the ‘same changer’ that we've been

Air Force Research saying was coming, a new experience of war in
Laboratory, placed which robots and unmanned systems operated at a
the final signature on distance of thousands of miles are being deployed
the Memorandum of at an exponential rate and changing the face of
warfare. Unmanned vehicles aren't future visions;

Commander of the

Agreement in May 201 1,
completing the process

to officially establish an they're an integral reality on today’s battlefields.”
Adaptive Optics Center

of Excellence for National Dr. Peter W. Singer
Security at the Naval Foreign Policy Senior Fellow
Postgraduate School. Director, 2Ist Century Defense Initiative

Brookings Institution

opment of a distinct climate change thrust within the
METOC community.

Energetic Materials and Materials Properties at Ex-
treme Conditions The cluster hire of five young
materials scientists into Mechanical and Aerospace
Engineering and Physics in 2010 was an unqualified
success; these faculty members are already well cou-
pled into important fleet problems and making a dif-
ference. The time is ripe for a further expansion of the
Materials Science Center to encompass both energetic
materials, as well as the study of materials properties at
extreme temperatures, pressures, and strain rate. First,
the study of ordnance is undergoing a major renaissance
in the DoD, including new developments in thermobar-

ic weapons, low collateral damage bombs, and “green” explosives. Second, with the recent commissioning of the Gas
Gun Laboratory, NPS has taken its first steps towards what could be a premier capability in shock physics, comple-
menting the capabilities of its DoE weapons lab partners, i.e. Lawrence Livermore and Los Alamos National Labs.
NPS is well-positioned to fill an important niche for the study of high tech armor. These are topical areas with high
DoD and DoN relevance, and NPS has much to contribute.
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CONSIDERATIONS

As in most institutions of higher learning, resource allocation and competition for scarce dollars, faculty, facilities,

technology and administrative resources will only intensify and not lessen over the next decade. This puts even more

onus on the criteria of academic quality, transparency,
accountability, legitimacy, and credibility. But it also re-
quires the Department of the Navy to have explicit roles
and responsibilities for the Naval Postgraduate School.

Graduate education programs will look different within
the next decade. Academic fields and disciplines are
constantly changing. Student markets are changing. A
continued focus has to be maintained on the relevance
of degrees for the future that is complex, uncertain and
changing. Given the importance of research, both basic
and applied to the larger NPS mission, the growth of
doctoral programs is a natural evolution for the School.

Turning the general graduate education domain to a
more long-range, mission-oriented research perspec-
tive, three areas will most certainly be central to the
interests of the DoD and other agencies sharing in the
national security mandate in the coming few decades.
Not only will it be argued that these science and tech-
nology areas will transition to operational relevance
much faster than expected, but the case will be made
that their effective exploitation will require education
of our Navy and total force students.

“Cyber is the ‘fourth domain’, making it a focus
alongside air, sea and land. Cyber is an especially
asymmetric technology. The low cost of computing
devices means that our adversaries do not have
to build expensive weapons, like stealth fighters
and aircraft carriers, to pose a significant threat
to our military capabilities. Cyber is also offense
dominant. The Internet was designed to be open
and interoperable. Security and identification
management were lower priorities in system
design. Structurally, our ability to defend networks
always lags behind intruders. Defenders must
defend everything; adversaries only need a single
failure to exploit.”

The Honorable William J. Lynn, Il
Deputy Secretary of Defense

ecute highly complex missions with minimal or no human intervention but this will require an even greater level of
sophistication in machine intelligence, emulating as much as possible the complexity of the human brain.

Quantum Computing and Communication Most every industrialized nation is pouring large (and often undis-
closed) amount of resources into R&D on the problem of taming quantum systems to compute. The paradigm by
which traditional binary computers — with ‘bits’ representing 0 and 1 being replaced with ‘qubits; i.e. a continuum
of complex numbers — is potentially so disruptive that no one can afford to lose the race. If fully developed, quan-
tum computers of the future could make today’s supercomputers as obsolete as the slide rule. One of the first con-
sequences would be that traditionally secure cryptography could be easily compromised. Complex multiphysical
simulations of vast dimensionality would become tractable. The national security implications of such a capability
would be immense. Likewise, quantum-entangled photon states have been shown to enable secure communication,
over many kilometers of fiber, and now even between satellites and ground; indeed the first commercially available
(but not terribly useful yet) units hit the market a few years back. NPS is already involved in this; in fact some of our
faculty members have already begun to teach courses on
theoretical quantum computing with an emphasis on al-
gorithms. There are many opportunities to get involved
in the physics and technology of quantum computing,
particularly in partnerships with NPS and laboratory
partners. As with artificial intelligence, NPS must be in-
volved due to the application-specific nature of architec-
ture and coding.

SUMMARY

There will be increasing blurring of the lines of what
can be done by civilian universities, and other military
schools within DoD, and in tight economic conditions,

it would be easy to come to hasty conclusions. As in

Genomic Biology and Life Sciences This is a trend which is already in full swing, but so far led by the other ser- many instances, it would be easy to focus and fixate on

vices. NPS should develop a core competency in this area. Among the drivers for genomics, metabolomics, etc. at data points — how many graduates, how many research

Naval Postgraduate

the very leading edge of the field are: dollars expended, how much grant monies realized, placement of graduates, size of total budget over the years, etc.

o The need for cheap, versatile field assays for chemical or biological Weapons of Mass Destruction (WMD). School Oceanography All of these are important markers and point to the ‘outputs and outlays’ as they relate to NPS; but perhaps more

Operational personnel need to be deeply involved in the understanding and development of these capabili- doctoral student Jenna critical to a “futures” perspective is the ‘outcomes’ lens. That lens provides a view of what NPS ought to be — not
Brown was selected
by the Office of Naval

Research to receive

ties, as the “soldier of the future” is envisioned to have a vast read-out capability built in to their combat gear, next year, but a decade from now — as it continues to train and educate a whole cohort of students on an increas-

both sensors of the external environment as well as for the physiological state of the soldier. The intersection ingly complex set of national security challenges. This perspective will also ensure that NPS" mission continues to
of biology and nanotechnology in such systems is well-advanced, e.g. at the Natick Soldier Research Center. remain rigorous, timely, non-duplicative, and of critical importance for the country.
o The use of gene expression markers as the most prompt and high-fidelity indicators of exposure and reaction the National Defense
to radiation or pathogens (even previously unknown, i.e. designed pathogens) in theater. While chemical/ Science and Engineering

RECOMMENDATIONS

Brown’s doctoral research 1. Make the following visible and aggressive institutional priorities: classified research and education ca-

biological threats may be unique to ground combat, radiation exposure will be just as likely in naval as in Graduate Fellowship.
ground scenarios.
o Inregards to the above, the soldier/sailor of the future can be remotely assessed and given autonomous point-

is on mapping the three- pabilities, energy, government acquisition, cyber, modeling and simulation, regional studies, directed

of-care treatment from their combat garments. dimensional structure energy, and unmanned systems. Investments will have to include expansion of classified facilities

o Short term genetic inoculation (“hardening”) of personnel against chemical, biological and radiological threats. of rip currents and the 2. Commit greater emphasis in the next decade on developing new “student markets” — international,

o Department of Homeland Security and other agencies are leading the way in field-portable DNA assays that exchange of materials in students’ spouses, enlisted personnel, distance, and modular courses. At the same time, develop more

can uniquely identify a person of interest by the genetic information in a single skin cell, either airborne or and out of surf zones. strategic, partnerships with other selective educational and research institutions.
left on a door handle. 3. Leverage NPS’ unique educational capability and capacity to provide increased return on investment to
 Ultimately, tailoring individual-specific viral weapons that could be transmitted from half-way around the the Navy, through wider servicing of Navy education needs.
world, uniquely targeting one person of interest. 4. Rebalance the NPS research portfolio, to increase 6.1/6.2 research upwards to 50% over the next sev-
eral years, from the current value of 15-20%. The most effective long-term measure to attain this goal
Advanced Neuroscience and Artificial Intelligence These are two distinct fields, but related within the context of is by making it a selection criterion in the hiring of junior tenure-track faculty.
two of the technical thrusts mentioned previously. To go to the next step, modeling and simulations in virtual en- 5. Modify promotion board precepts to value high-quality graduate education in the selection process.
vironments will need an entirely new level of sophistication to assess the training experience of the operator. Func- 6. Designate NPS and NWC as important contributors to the Navy’s Graduate Education Strategy with
tional magnetic resonance imaging (fMRI) and magnetoencephalography (MEG) have already been introduced in objectives that place them at the core of providing graduate education for the Navy and other Services
training representing the first primitive steps in this direction. In regards to autonomous and robotic systems, the officers (and civilians).
rapidly evolving field of brain-machine interface (BMI) will someday enable a large number of robotic assets to be

controlled by a single operator, without need for any tactile control panel. Ultimately, autonomous swarms will ex-
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Faculty

BACKGROUND

NPS President Oliver frequently states: “What makes us unique is our students, what makes us relevant is the defense
focus of our education and the applied nature of our research, but what makes us great is the world-class quality of
our faculty” The faculty and staff members that comprise the Naval Postgraduate School exhibit the principles of aca-
demic quality, recruited from the best research universities in the U.S. They embrace the mission of NPS — to increase
the combat effectiveness of the Navy and Marine Corps and to support the Department of the Navy through continu-
ing programs of naval and maritime research (SECNAV 1524.2B and SEVNAVINST 5450.210C). In addition, they
experiment, invent, and innovate to ensure NPS students are intellectually challenged and operationally competent.
They educate our nation’s future leaders and inspire them to transform the world.

METHOD
OBSERVATIONS
Maintaining a Strong Faculty Base Faculty positions are strongly tied to student
enrollments. In some academic areas, enrollments are strong and growing, while in
other areas, enrollments are decreasing. Some academic areas bring in significant
amounts of reimbursable research funding and may be able to grow without increas-
ing student enrollments. The breadth of disciplines currently supported at NPS is
important to maintain for future academic vitality and quality. As a result, different

metrics may be necessary for different disciplines.

The funding models needed to support faculty have traditionally been enrollment based, but research also provides
an important source of funding — especially during periodic enrollment declines in certain disciplinary areas. The
issue is one of balance. An over-reliance on enrollments to support mission-funded faculty positions is of concern
because enrollments fluctuate periodically. Relying too heavily on research funding may be seen as defining teach-
ing as a lesser priority. These tensions are inherent in all research universities, and their calibration is an ongoing
focus of attention. NPS is no different from its peers in this regard.

Because in-residence enrollment rates are diminishing in certain academic programs, while distance learning rates
are increasing, it is prudent to explore options for getting DL students to attend the NPS as in-residence students for
a short period of time to allow them the benefit of face-to-face interaction with faculty and their student colleagues.
For example, hybrid education models (% Resident and % DL) could achieve this goal. It is much more palatable to
organizations (e.g., federal, state and local governments) to allow their workforce to attend NPS for one to two quar-
ters than for a full year. This type of hybrid education model already exists within some programs (e.g., the Center for
Homeland Security teaches students based on a model of students in residence for one week, followed by eight weeks
of distance learning, and followed with another one week in residence) and perhaps could be expanded.

FACULTY COMPOSITION

Military Faculty Military faculty and Professional Military Faculty (PMP) are able to make important connec-
tions among military and academic topics and institutions. Connections between curriculum subjects and military
missions are naturally forged in the classroom when military faculty members are used as instructors. Connections
between student research and military capabilities are strengthened when military faculty members serve as thesis
advisors. They have been particularly strong proponents of interdisciplinary work at NPS, for both students and
faculty, within their Schools, Centers, and Institutes. It is most beneficial for PMPs to have the terminal degree,
Ph.D,, since the Ph.D. is required to establishing an appropriate academic portfolio. Currently, NPS has few mili-
tary faculty members and PMPs and would like more.

Race/Ethnicity and Gender Based on national data reporting, NPS is at the low-end of the spectrum when compared

Y ]

The Committee conducted numerous interviews
with faculty members and reviewed NPS reports
and documents, as well as national studies regard-
ing graduate education. Also reviewed were data,
both NPS and comparative, regarding faculty
demographics and compensation.

Dr.Timothy Chung,
Director of Research
and Education for

the Consortium for
Robotics and Unmanned
Systems Education and
Research (CRUSER),
beside the RMP 400
Robot. Chartered by
Under Secretary of the
Navy Robert Work,
CRUSER launched in
March of 201 |. CRUSER
is a community of
interest that offers a
collaborative environment
for researchers, industry,
students, and defense
personnel interested in
all aspects of employing
unmanned systems in an
operational environment
now and in the future.
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to the peer institutions (17 institutions including NPS) regarding faculty diversity in terms of both women and minori-
ties. Certainly, it is important to continue this issue as an institutional priority and to ensure NPS continues to recruit
women and minorities. Another faculty diversity issue that should be considered is the mentoring of women and minori-
ties into positions of leadership across the university. Examples of such positions include department chairs and deans.

Age The NPS has had a long history of focused hiring bursts followed by long periods of hiring inactivity. The result
is a skewed age distribution in most departments. A quick scan across department faculty rosters reveals that most de-
partments are top heavy with almost all faculty members being at the tenured professor level with little or no assistant
professors. Out of 250 tenure-track faculty members, 100 are full professors, 90 are associate professors, and about 60
are assistant professors. This is a major challenge because new hires bring new ideas and energy to teaching, research

Strategic Hiring Future faculty hiring needs to be strategic. One way of ensuring this is to maintain a list of priority
(or growth) areas (e.g., Scientific Computing and Secured Communications in Applied Mathematics). This would
be one way of ensuring that future cluster-hires will help NPS grow targeted research areas and to leverage these to
expand the instructional components.

Academic Quality With regard to academic programs, the challenge is to maintain academic quality by raising
the percentage of courses taught by Ph.Ds. and by tenured and tenure-track faculty members. This is a challenge
at most research universities nationally, and is something shared by NPS. Particularly in the context of budget re-
ductions, it will become increasingly important to keep
the institutional priority on academic quality. In some

LU The masters’ and doctoral programs at NPS give cases, the use of practitioners for teaching is appropri-

officers an OppOFtUﬂi’t}’ not Oﬂ|>/ to advance their ate and important. However, the percentage of courses
. . . taught by Ph.Ds. should ideally follow accreditation

knowledge in specific areas, but more |mportantlly the ctandards of 70% or higher.

programs give them an opportunity to hone their higher

and service, vital to maintaining a competitive position in national higher education.

Salary Salaries for assistant and associate professors at NPS appear competitive with peer institutions, and that is
something that needs to be maintained since Monterey is an expensive area in which to live and recruitment must
remain competitive for the best talent available. Salaries for full professors are less competitive and when looking

at University of California campuses and the three major private research universities in the state, full professor order thiﬂkiﬂg. For the Information Warfare Community, Quality of Work Life Faculty and staff members con-
salaries at NPS fare even worse. the electrical engineering program is one of several sistently voice concerns about the difficulties of business
- . . . rocesses at NPS. Examples include the amount of time

curricula at NPS that is foundational to the technical P P

It should be noted that this understates the extent of the issue since most universities have large undergraduate enroll- it takes to order equipment or supplies, hire staff, con-

aspect of our mission. | have been able to dlrectly apply tract for services, and get multiple signatures on countless
that knowledge gained at NPS to every subsequent job.”  forms. These difficulties take time away from the class-

ments with significant humanities, arts, and social sciences programs. These programs typically have lower salary
scales than the professional schools, science, and engineering areas.

Universities frequently make senior hires to anchor a new area or accelerate improvement of an existing area with
an established scientist or scholar with a large research program that younger professors and graduate students can
engage in quickly. This requires a hiring package that is financially competitive. With NPS faculty salaries limited to
the Congressional salary cap, it is nearly impossible to make senior hires. This underscores the importance for NPS
Foundation involvement and the flexibility to augment faculty salaries with private funding.

CONSIDERATIONS

Multidisciplinary and Collaboration The future of
academia is in multidisciplinary efforts through collab-
orative work. As a result, the time-honored traditions of
independent work and depth of single disciplinary ap-
proaches are becoming less relevant. Increasingly, insti-
tutions that are gaining in academic stature and reputa-
tion are responsive to emerging fields that challenge
traditional organizational boundaries. NPS has been
exceptionally strong in its agility and ability to mobilize
response to thorny, multidisciplinary problems. How-
ever, it is important to consider how it might improve its
incentives to cross-disciplinary work and collaboration.

One area to consider is the organizational structure of
the schools and institutes. It has been suggested that NPS
needs fewer schools and institutes and more support for project-based work. It has also been suggested that support
for academic departments should be emphasized and support for institutes should be de-emphasized. This is an area
that would benefit from further discussion and consideration of effective models used by other research universities.

With regard to multidisciplinary research, there are already many examples of large, multidisciplinary projects.
This funding model already exists at NPS where big projects are being led by a few Principal Investigators (PIs)
with the work being done by many members of the faculty (e.g. Consortium for Robotics and Unmanned Systems
Education and Research). One way of institutionalizing this sort of collaborative work is to manage some of the
larger research programs through either centers or institutes. In a similar vein to the agile NPS curricula, having
research centers with members organized by specific skill sets will allow a smaller group of faculty to conduct the
necessary research required by funding agencies.

Distinguished Professor

of Physics Bill Colson
explains the unique
features of the university's
free electron laser lab.
Colson and his team are
researching the possibility
of using high-energy laser
systems for shipboard
defense.

room, student mentoring, and research projects. Business
Rear Adm. Jan Tighe procedures should be improved or better staffed to ease
Deputy Director of Operations the administrative burden on faculty.
U.S. Cyber Command, National Security Agency

Professional Development Faculty provide leadership
in the academic departments through the departmental
structure. Faculty with an interest in moving to higher levels of leadership should be provided opportunities for develop-

ment and mentoring. This would provide NPS with a greater pool of capable, talented leaders for administrative areas.

Intellectual Life of the Campus The intellectual energy of a university extends beyond the classroom and labo-
ratory walls into invited lectures, brownbag discussions, seminars, conferences, and workshops. Such events are
held at NPS, but nearly all supported through scarce department funds. The difficulties in paying invited speak-
ers, providing for modest refreshments, finding available on-campus auditoria, and other administrative logistics
make hosting these events arduous. In fact, many faculty members note that they consider the administrative tasks
required to put on these events as disincentives. This is a significant issue because it is an important element in
fostering collaboration and communication among NPS faculty and students and with university partners. It is
important for NPS to consider conference facilities and support for its future development.

RECOMMENDATIONS

1. Maintain a vital mix of assistant, associate and full professors.
Take a more active role in managing the faculty age distribution through more consistent hiring efforts.
Ensure that Ph.Ds. teach 70% or more of all courses, based on thresholds set by accreditation agencies.
Diversify the faculty ranks in the areas of age, Professional Military Professors, minorities and women.
Pursue statutory authority to enhance faculty compensation with NPS Foundation funds. In addition, the
NPS Foundation should be asked to support academic conferences, invited lectures, seminars, and workshops.

IO

6. Pursue efforts to improve multidisciplinary education and research, including development of confer-
ence facilities and support for conferences.

7. Initiate a business procedures improvement program to reduce faculty time on administrative matters.

8. Review the NPS organizational structure to determine that it is the best design for the future to
ensure it is efficient with minimal and unnecessary overhead expenses. It is recommended that a
group of internal and external members (similar to the Committee on the Future) be established
and charged with doing this look at internal organizational structure since significant changes in the
organization have occurred since the last reorganization.
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Students

BACKGROUND

A distinctive strength of the Naval Postgraduate School is its student body. The students represent all of the U.S.
uniformed services, a few defense contractors, civilian employees of federal, state and local governments, as well
as officers and civilians from 50 foreign countries. The majority of resident students are U.S. military officers,
many of whom have seen front-line, operational duty before attending NPS. As

a result, these students are more mature, more professionally oriented and more

attuned to defense needs, setting them apart from the graduate student typically METHOD

enrolled in a civilian institution. Selection for graduate education at NPS should e

always be based upon outstanding professional performance, promotion potential, A number of areas were identified for review

and a strong academic background. including resident student capacity, distance
learning capacity, the mix of international,

Because NPS emphasizes study and research programs that are relevant to the in- civilian, and uniformed services, costs per

terests of the DoD, DoN, and other federal agencies, NPS students receive their student and the P-code system.

graduate degrees as a result of successful completion of programs designed primar- The approach included:

ily to prepare them for success in technical, analytical or policy assignments later ¢ Input from NPS Student Council

in their careers. * Review of student enrollment data, by

categories of students, gender; ethnicity, etc.

Degrees are awarded at NPS on the basis of the same high academic standards that * NPS resident capacity data

prevail at other accredited institutions. NPS students are also expected to uphold * NPS alumni surveys

the highest standard of honesty and integrity, and must follow the academic honor * Study of NPS student data and growth patterns

code at all times. + Officer demographic and educational data

from the Defense Manpower Data Center

OBSERVATIONS

NPS Capacity The resident capacity of NPS is approximately 2,200 students, limited principally by physical plant

capacity. A range of 1,500-2,000 students is optimal for maintaining sufficient breadth and depth of academic

programs. Current resident enrollments total about 1,600. Distance learning enrollments total about 1,300 with a

capacity of approximately 4,000 over the next five years, limited by faculty size and information technology infra-

structure. Operating towards the higher end of the NPS capacity, and working to grow distance learning programs

demonstrates educational value to NPS sponsors, increases knowledge of NPS programs among potential students,

creates a larger base for long term NPS ‘champions’ and amortizes fixed costs over a larger student body, thereby

reducing per student cost (an often used though misleading metric). Students exit King
Auditorium following

Composition of the Student Body The special nature of the resident population is grounded in its diversity.  one of the university’s

Students from all of the uniformed services attend with civilians, and international officers and civilians — mak-  periodic Secretary of the

ing for a rich mix of backgrounds, experiences, and objectives. The result is a profound and indelible education =~ Navy Guest Lectures

that has far-reaching impact. (SGLs). Offered several
times each year, the SGL

The presence of international students is one of NPS’ strengths. The extent of international engagement made  series provides NPS

possible at NPS is extraordinary. Over 50 different nations are represented at NPS, and the relationships that are  students and faculty with

developed here persist long after graduation. the opportunity to hear
from senior leadership

The personal and family relationships forged at NPS last a lifetime — crossing borders, religions, racial and  across the national security

ethnic lines, and geographical distances. When students study together, break bread together, explore the area  enterprise, ensuring their

together, and talk about their aspirations and challenges together, strong bonds between and among individuals  research and studies

develop. The graduates of NPS, both U.S. and international, become leaders in their militaries and governments.  are enriched with the

When crises inevitably occur or international cooperation is needed for humanitarian assistance or disaster  perspectives of today's top

recovery, former colleagues and friends are called to clear the obstacles. One such example actually references  defense decision-makers.
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an international conflict averted when two NPS graduates sat together at the 11th hour before conflict broke
out. As soon as they recognized each other, the tenor of the discussion changed and a diplomatic solution was
reached. This is engagement in action.

As a result, the international composition of the NPS student body is not only important to the enrichment of edu-
cational and co-curricular experience, but also a key factor in U.S. military-to-military relations and perhaps to the
dynamics of international relations. The depths of personal relations forged are similar to exchange programs at the
U.S. Naval Academy or the Naval Command College program at the U.S. Naval War College — NPS’ sister flagship
institutions. Arguably, these personal relationships are key contributors to the Navy’s maritime strategy, Coopera-
tive Strategy for 21st Century Seapower 2007, on par, or even superior to port visits, exercises and other military-to-
military engagement meetings. (Ref. 30).

P-codes Uniformly, it is understood that the P-code system works effectively for the restricted line officer com-
munity and is largely ineffective for the unrestricted line officer community. Unrestricted line officers often are
not detailed to P-coded billets based on their graduate degree, making the link between curriculum and success-
ful Navy career less direct and obvious. However, as then VCNO Jon Greenert conveyed to the Committee, “The
way we talk about payback tours needs to be reframed — every tour should be considered a payback tour” The
Navy benefits greatly from every tour of an officer with an NPS graduate education. The Navy needs to capture
that benefit more effectively for the unrestricted line community and NPS needs to articulate that benefit to
Navy leaders, especially in the key warfighting communities and personnel policy and assignment commands.

The 2010 Rand study, Evaluating Navy’s Funded
Graduate Education Program: A Return-on Investment
Framework asserted,

“To bring Navy educational practices more in

“This is a great opportunity now to grow the
next generation — the kinds of folks that are

line with DoD policy to shift graduate educa- gOiﬂg to be critical to I<eeping our missions
tion toward development of future capabili- operational. Things we didn't consider previously,

ties, the Navy needs to introduce a top-down
approach to replace the bottom-up one it now
employs. This shift would include reviewing ex-

we now have to consider routinely. We need the
cyber warriors to be able to understand what

isting graduate education instructions to verify the prOblemS are. We are about 35,000 PeOP|e
that the language and intent square with current — short at the federal level with cybersecurity skills.

DoD policy. Navy policymakers should consid-
er the intent of DoD policy (DoD Instruction

Many of those skills are being developed right

1322.10), revised in April 2008, that “knowl- here at the Naval Postgraduqtg SchooI.There. are
edge is good, and more is preferable” Once this invaluable programs here training and educating
policy language is clear, Navy leaders need to the next generation of cyber warriors. And we

communicate their graduate education policy
to graduate education program managers, com-
munity managers, and officers.” (Ref. 43).

Sr. Computer Scientist and Information Security Researcher,
National Institute of Standards and Technology

Lead, Federal Information Security Management

Act Implementation Project

Academic Quality Committee members and a num-
ber of leaders interviewed by the Committee expressed
concern about the proliferation of graduate programs
nationally and the ease with which degrees are awarded.
Credit for work experience, master’s programs without
thesis or major project requirements, or without meaningful communication with faculty members are all potential
challenges to academic quality. All degrees are not equal — diploma mills for military officers permit checking
the boxes on degree requirements but diminish the future strength of the officer corps. To a person, everyone ref-
erenced NPS as a high quality institution with disciplined academic requirements, and all urged NPS to stay the
course of academic rigor.

Costs  Often costs are mentioned as a key (and easy to calculate) metric for graduate education or for a specific
institution. At present, with resident enrollment capacity, the obvious response to any questions of cost is to
expand the enrollment base to capacity to change the denominator of the calculation. Since the current military
engagement is distributed around the globe and national economic drivers are challenging the federal budget

can't get them to the field fast enough.”

Dr. Ron Ross

Lt. Cmdr. Mike Touse, a
recent doctoral graduate,
demonstrates the
wirebonder device he
used to wire microchips
for his Ph.D. research.
The Naval Postgraduate
School has made a
concerted effort to
increase the number of
doctoral students on
campus, both active duty
and civilian, realizing a
dramatic growth in this
sector over the past
decade.

to reduce its deficit, an obvious option is to consider expanding the flexibility of NPS enrollments to include

student spouses using the GI bill, veterans returning to civilian life who would value an NPS degree, and other
civilians — to the extent NPS has excess capacity for selected programs.

Value Given the centrality of NPS’ mission to serving national security priorities, it is relevant to consider
long-term value and the contributions of NPS-educated alumni to DoD and DoN rather than cost alone, despite
the difficulty of capturing these “returns on investment.” The value of having an institution that provides inter-
national engagement opportunities while at the same time providing leading edge curricula and relevant research
projects for the future leaders of our military and government is a compelling argument that needs to be refined
and more broadly disseminated.

CONSIDERATIONS

Alumni Perspective on NPS Value In keeping with the current strategic goal of educating the total force, and
considering future national security needs within agencies such as the DoD, Department of Energy, State De-
partment, and Department of Homeland Security, NPS is poised to support the expected need for science and
technology experts, defense managers, master’s and Ph.D. graduates, personnel for national laboratories, and
our allies’ need for highly trained and sophisticated personnel.

In a recent survey of Navy-only NPS graduates, nearly all respondents noted their NPS education as relevant and
useful to their career. When asked to relay which areas were critical to the success of their naval career, a large
majority of the respondents valued analytical, critical thinking and problem solving skills as most important.
The results further reflect the value of an NPS education in enhancing the career essential skills of its alumni, par-
ticularly in the aforementioned areas.
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Surveys from NPS graduating students have shown that overall, a large majority of the respondents agreed that

NPS supports teaching and research to enhance the effectiveness of all forces, and is successful in doing so.
Several student comments reflected a deep appreciation for NPS as a unique institution, with a high caliber and
diverse faculty. The general high regard for NPS was also reflected in a persistent finding over time that nearly
all alumni would recommend NPS to other military officers or defense civilians.

According to nearly 90 percent of NPS graduates, the defense-related orientation at NPS makes their education
more relevant than if they were at a civilian institution. In every survey, the most highly rated aspect of the NPS
experience was the high quality of the faculty and their dedication to student success, their availability and their
involvement in students” active and participative learning. For example, only the professors teach, no teaching
assistants are allowed. This is not true of the majority of U.S. research universities.

Graduation Rates NPS students persist to graduation at high rates. They are less likely to defer courses, delay
graduation, or drop out. Nearly 90 percent graduate — a stunning result when compared with civilian universi-
ties — and nearly all graduate in the appointed timeframe. This is despite the fact that many students are frankly
poorly prepared for many of the NPS offerings — a fact that NPS aggressively rectifies with impressive success.

Retention in the Navy NPS graduates are more likely to remain in the Navy than graduates of other graduate
programs or graduates of only undergraduate programs. Promotion rates are comparable with graduates of other
institutions, and since NPS turns “poets into engineers,” this is a remarkable finding. As an example, of the recent
entering cohort of Electrical and Computer Engineering students, none had ECE undergraduate degrees, yet his-
tory indicates they will all graduate after meeting all the educational requirements.

Promoting the NPS Experience Prohibited from advertising, and subject to limitations on the kinds of materi-
als that can be produced to market the institution, increasing NPS visibility is challenging. Other universities
recruit aggressively from the pools of students they identify as most appropriate for their institutions, and even
offer research assistantships and scholarships as incentives. Similar flexibility for NPS should be sought.

NPS Undersea

Warfare student Lt.
Brandon Schmidt, right,
and Meteorology/
Oceanography student

Lt. George Suh spent ten
days in March at this camp
in the Arctic, using sensors
and sonar to study the
impact of ice keels on
thinning ice layers. The
trip, sponsored by the
Office of Naval Research,
was part of the Navy's
Submarine Force Ice
Exercise 201 1.

¢ Effective leadership all boils down to three
essential skill sets: technical competence in your
jOb; adaptability because things change; and the arrangements with University of California Santa

Leveraging NPS with Partnerships with Other Universities While NPS has agreements with other universities
for targeted programs, they are generally limited to like programs for military officers only. The Air Force Insti-
tute of Technology (AFIT) participates in the Dayton Area Graduate Studies Institute, which is a consortium of
AFIT, University of Dayton, and Wright State University that permits sharing of faculty, curricula and students
and provides the ability for the institutions to col-
lect and keep tuition. This helps tremendously in
keeping classrooms “level loaded” with students.
NPS should establish a Monterey Bay Graduate
Student Institute to permit similar cooperative

ability to communicate with people that work for Cruz, California State University Monterey Bay,

you, around you and above you. These seem to
me to be the most important, and ones that you

and Monterey Institute of International Studies.

really learn in the military.”

and Hopkins Marine Station (Stanford Univer-
sity), Monterey Bay Aquarium Research Institute

Ph.D. Students Ph.D. students provide opportu-

Mr. Marshall Carter nities to improve academic quality through their

Chairman, Board of Directors participation in and contributions to research pro-

NYSE Group/New York Stock Exchange grams. They are also a recruitment and retention
NPS Alumnus resource for attracting world-class faculty mem-

bers, and provide greater visibility by raising the

academic profile of the institution. For example,
Carnegie categories of universities are, in part, determined by the number of Ph.Ds. awarded in a range of disci-
plines (e.g. 30 or more degrees in ten or more disciplines). NPS has increased its Ph.D. enrollments substantially
over the last four years, but it should continue that trajectory in the future.

RECOMMENDATIONS

1. Establish a regional graduate student institute, as capacity permits for selected programs using the
Dayton Area Graduate Studies Institute as a model to leverage resources and enroll civilians.

2. Expand international enrollments and maintain the number of countries represented at no fewer
than 45.

3. Educate Combatant Commanders, DoD and DoN policy leaders on contributions NPS can make to
theater security cooperation plans, building partnership capacity and the Navy’s maritime strategy.

4. Expand selected civilian student enrollments, including student spouses and enlisted personnel to
relevant academic programs to more fully utilize NPS’ existing capacity.

5. Increase distance learning programs strategically to meet growing DoN needs for graduate education.
This can meet Navy and Marine officer graduate education needs where a resident program is impracti-
cal and considerably improve DoN civilian human capital development, especially in the extensive DoN
technical communities.

6. Increase Ph.D. enrollments.

7. Gain flexibility on marketing, recruitment, and promotional programs essential to the institution’s
visibility and competitive status.
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Communications Technology

BACKGROUND

A Tradition of Computing Leadership The Naval Postgraduate School has a long
history of leadership in the computing arena. It was one of the first universities to
use computing in the classroom, and it was one of the first institutions to incorpo-
rate networking into its core educational experience. In 2004, the Naval Postgraduate
School celebrated its 50th anniversary of computing with a panel of world-renowned
academicians and industry leaders. It was an opportunity to reflect on a past that was
marked with significant milestones of technology innovation and adoption.

Under the leadership of Warren R. Church, the Naval Postgraduate School installed
a NCR102A “Automatic Digital Computer” in the Math Department in 1953. It was
the first computer on the NPS campus, and one of the first in the world to be used in
support of education. The NCR102A in the Math Department Computing Facility
provided “high speed computations in support of scientific research”, and was used by
math professors and students in support of the curricula. The Dudley Knox Library
began offering computerized information searches to faculty and students in 1961.

Modern mainframe computing arrived at NPS in 1967 with the installation of the
IBM 360/67, featuring twelve remote typewriter stations, Job Control Language,
punch cards and open-reel tapes. This was one of the first general-purpose main-
frame computers ever assembled.

METHOD

SIS S S S S A IS S S S S SIS S S S S SIS S S S S S S SIS,
In order to consider the future of cyberinfra-
structure, the Committee reviewed a number

of documents, reports, and plans referenced in
the bibliography. This review included Depart-
ment of Defense, Department of the Navy,
higher education, and industry materials. It also
included a review of NPS" own planning materials,
both institutional and those relating to Informa-
tion Technology and Communication Services. A
number of individuals were interviewed, including
faculty members, administrators, librarians, staff,
and students. The NIPS IT Task Force, advisory to
the Vice President for Information Resources and
CIO, was asked to comment on the chapter. As is
mentioned elsewhere in the report, military and
government leaders were also interviewed, and
virtually every leader mentioned the criticality of

cyberinfrastructure to the future.

In 1969, NPS became a pioneer in network use, with the arrival of the ARPANET to

campus. The Department of Computer Science was instrumental in bringing net-

work services to campus. This was the start of e-mail and file-sharing, of research collaboration via what came to be
known as the Internet. In 1976, the Dudley Knox Library offered the first fully online catalog at NPS.

In 2011, information and communication technologies are more important than ever before. They comprise a cy-
berinfrastructure that is an integral part of every academic area and support every administrative office. The CNO
recently designated NPS as the centerpiece of cyber education and research for the Department of the Navy. The
Director of the National Security Agency and head of U.S. Cyber Command asserted his commitment to the Naval
Postgraduate School as his “go-to place” for all things cyber.

Cyberinfrastructure Defined The Report of the National Science Foundation Blue-Ribbon Advisory Panel of Cy-
berinfrastructure stated “like the physical infrastructure of roads, bridges, power grids, telephone lines and water
systems that support modern society, “cyberinfrastructure” refers to the distributed computer, information and
communication technologies combined with the personnel and integrating components that provide a long-term
platform to empower the modern scientific endeavor” (Ref. 124).

Information and communications technology have become indispensable for 21st century life. All major social insti-
tutions (political, economic, education, military, and social) rely on technology services for communication, educa-
tion, and commerce. In higher education, this is perhaps even more acutely true, and in a graduate university such
as the Naval Postgraduate School, cyberinfrastructure is a sine qua non to its very mission. Not only is information
technology an academic area itself, it represents an infrastructure upon which the entire academic enterprise relies,
and one that is integrally coupled with critical user services and support in the day-to-day life of the university.

Every academic program and discipline depends on cyberinfrastructure — for access to content, applications, vi-
sualization of scientific problems, collaboration tools, classroom technologies, data repositories, back-up systems,

Staff in NPS’ High
Performance Computing
facility manage the
university's Hamming
supercomputer. The ability
to support complex

data simulations requires
sophisticated assets in
technology, something
NPS has a long history of
since its receipt of one of
the first computers in the
world in 1953.
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high performance computing, research methods and instrumentation. This also means high-speed, reliable access
to advanced networks nationally and globally and it means mobile access, anytime and anywhere.

Internet2 (the high-speed advanced national network linking research universities and national laboratories with each
other and other global networks) leadership asserts, “The research and education community increasingly relies on
a comprehensive suite of advance information technologies, including networking, computation, visualization and
collaboration tools — to accomplish its work. The term ‘cyberinfrastructure’ encompasses all of these, as well as the ex-
tensive ecology of skills and other resources needed to develop, deploy, use and support them” (www.internet2.edu/ci).

OBSERVATIONS: RISKS AND CHANGING ASSUMPTIONS

Risks Ahead NPS faces a number of mission execution risks in the future that are directly related to cyberin-
frastructure. For example, cybersecurity incidents pose an increasing threat to network viability. Demands for
capacity are growing at a time of shrinking budgets. Technology talent is integral to cyberinfrastructure support
and the increasing inflexibility in federal hiring policies makes it difficult to recruit and retain the most talented
individuals. Uneven funding streams cause poor technical and financially inefficient technology acquisition de-
cisions. Licensing and maintenance costs consistently
exceed the consumer price index. Unfunded mandates
and regulatory compliance requirements continue to
erode technology spending power.

Changing Assumptions Current assumptions must be
challenged in order to imagine future scenarios. For ex-
ample, planning for support of resident programs needs
to be expanded to include nonresident programs since
the latter is expected to continue its more rapid growth
in the coming years. Traditional degree programs need
continued support, although continuing education and
professional development short courses, workshops and
seminars must also be supported. Technology decisions
have life spans — estimating the right life expectancy
is tricky and yet imperative. Mobility changes every-
thing — including educational space requirements. Bud-
get reductions often imply standardization but research
universities require support for experimentation and
rapid development of new tools and knowledge. Finding ways to provide multiple platforms and systems to sup-
port graduate education and research in a resource-constrained is the challenge. Partnerships take time, energy, and
resources and are often the first victims of budget cuts. Partnerships can also be resource multipliers if forged strategi-
cally. Securing data and networks often assumes a level of rigidity inconsistent with academic mission.

CONSIDERATIONS: FRAMING THE FUTURE
The Action Strategy To expand what is possible, NPS cyberinfrastructure plans and policies should be guided by
principles that reflect the academic mission and the priorities of the faculty and students.

PRINCIPLES TO GUIDE CYBERINFRASTRUCTURE PLANNING

Flexibility 'The most important aspect of cyberinfrastructure in graduate education is flexibility. Networks must
be adaptive, fast, and robust. Faculty members and students need to be linked with colleagues at other institu-
tions in the U.S. and in other countries. Educational resources must be accessed 24 hours per day, 7 days per week
from all parts of the world and all society sectors. Projects may require dedicated light waves using high-speed
global networks. Open-source and open community products must be available, as well as a multitude of propri-
etary options — depending on the academic requirements. A common platform is needed for all computing on
campus — including education, research and administrative support. Faculty and students need to innovate and
experiment without endangering production networks. A secure environment is needed as well although cyberse-
curity must be agile and adaptive.

Researchers in the

university's Spacecraft
Research and Design
Center use sensitive
equipment to simulate the
environment of working in
the final frontier: It is one
of several areas where
advanced computing
architectures are needed
to support advanced
research.

Mobility In the popular YouTube video on Socialnomics, recent statistics challenge even the most aggressive pre-
vious estimates on the importance of mobile technologies. Currently, 80 percent of Twitter updates are on mobile
devices. A recent survey indicated that 25 percent of the U.S. population has downloaded a short video on their
phones. Mobility has become a requirement of communications technologies. (Ref. 130).

Convergence 1In the past few decades, voice and data were primary in communications technologies. Today, video
holds the central role in where the action is. Over 100 million videos appear on YouTube today, making video an
important component of 21st century communications. The convergence of voice, video, and data technologies
is a cornerstone of cyberinfrastructure planning for the present and future. Facilitating faculty-student, student-
student, and faculty-to-faculty connections with state-of-the-art networking is expected. This increased intercon-
nectivity will also require ever-increasing amounts of storage space for video, photo, email and other data.

Speed of Change This year, the population of Generation Y exceeds the population of Baby Boomers, and 96
percent of GenY members have joined a social network. Diffusion of this new approach to networking was fast. It
took only nine months for Facebook to have 100 million users. It took the same amount of time to have over a bil-
lion iPod downloads.

National Defense University Professor Linton Wells describes the imperative of maneuvering “faster, and more
effectively, than our opponents through the interacting environments of the global commons” (Ref. 146). He also
notes that the “tyranny of computing cycles means that important actions will have to be pre-approved — rules of
cyber engagement — and that at least some of the decision-making will have to be decentralized” Teaching how
to negotiate these rules, experimenting with levels of decentralized decision-making, and modeling outcomes are
precisely the agenda of cyber education and research. The cyberinfrastructure required to support these areas must
be up to the challenge in terms of responsiveness, reliability, security, and adaptiveness.

Cybersecurity According to PandaLabs, in the first ten months of the year, the number of threats created and
distributed account for one third of all viruses that exist. This means that 34% of all malware ever created has
appeared in the last ten months. The company’s data-
base, which automatically detects, analyzes and classi-
fies 99.4% of the threats received, now has 134 million

“Cybersecurity is so critically important today to
every one of us, whether in the warfighter side, the
intelligence community, the civil part of government
or the private sector. Information technology is at
the heart of everything we do. Computer systems
are fueling our ability to achieve mission success.
And in order for us to be successful and carry

out those missions, the technology that we deploy
today must be dependable. And in order for that
technology to be dependable, we have to make sure
that it is properly secure.”

Dr.Ron Ross

Sr. Computer Scientist and Information Security Researcher,
National Institute of Standards and Technology

Lead, Federal Information Security Management

Act Implementation Project

separate files, 60 million of which are malware (viruses,
worms, Trojans and other threats). In the year up to
QOctober, some 20 million new strains of malware have
been created (including new threats and variants of
existing families), the same amount as in the whole of
2009. The average number of new threats created every
day has risen from 55,000 to 63,000. [Date: 24 Novem-
ber 2010; Source: www.net—security.org/malware_news.
php?id=1545]

The amount of attention that is required to adequately
defend the integrity of networks, systems and data is
increasing at a substantial rate. The level of technical
sophistication that is required is increasing as well. This
implies resource reallocation, a commitment to profes-
sional development, and partnership with academic ar-
eas developing intrusion protection tools and data loss
prevention mechanisms.

In addition, classified computing is a distinctive ca-
pability within NPS that is not available at most other

universities. Classified courses and research programs are growing and institutional attention must be directed to

ensuring that appropriate capacity and service support are provided.

Talent Graduate institutions of the 21st century must be supported with highly developed communications and

computing infrastructure and services. This means highly-skilled technical support for high-performance comput-
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ing, visualization, streaming video, digital media services, cybersecurity, wireless landscapes, cloud services, and
areas that have not yet been fully developed. Innovative, talented technical staff and information professionals must
be competitively recruited and retained. Professional development programs must be aggressive to maintain talent
currency, and effective management must include offering access to challenging problems. Technical staff should
be engaged with colleagues in the Department of Defense, Navy, professional associations and federal agencies, as
well as with colleagues at other higher education institutions.

Leveraging Resources Effectively ~As requirements for cyberinfrastructure and services increase and costs of soft-
ware and maintenance agreements outpace consumer price indices, employing cost saving and cost containment
strategies will be essential in every organization. Information technology and communication services can play a
substantial role in those efforts.

The recent 25 Point Implementation Plan to Reform Federal Information Technology Management (Ref. 60) by the
U.S. Chief Information Officer, Vivek Kundra, underscores this point. The following examples show ways in which
technology can contribute to institutional cost reductions and containment strategies:

« Moving to open-source, community source products wherever possible, thus eliminating the need for expen-
sive, inflexible, proprietary software and systems;

« Consolidating cyberinfrastructure and services in the institution under the central IT organization, whenever
feasible and appropriate;

« Continuing to encourage sharing of best practices by providing a collaboration platform;

« Aligning acquisition with the technology cycle — in other words, for those areas (e.g. classroom technology),
fund life cycle replacement at the beginning of the fiscal year with line item support, rather than waiting until
the end of the year for opportunistic funds that do not result in the most efficient or effective acquisitions;

 Partnering across departments and administrative domains to make the best investments possible (e.g. part-
nerships with academic (or administrative) departments often yield cooperative purchases that extend the
resource base in ways that benefit a larger user base); and

» Collaborating with other organizations (e.g. the Monterey Peninsula DoDNet) to share cyberinfrastructure
and expertise. Partnering with industry to pilot new technologies to ensure faculty and students have access
to the most current technologies in the classroom and laboratory.

Information and Communication Technologies as
Strategic Enablers Indiana University President Mi-
chael McRobbie posits that at the most basic level, in-
vestment in IT infrastructure is part of the cost of doing
business at a research university. At the very least, an
institution must provide basic IT resources and connec-
tivity to faculty, staff and students. But this is no lon-
ger enough to ensure that an institution is even mini-
mally competitive. Why? Because research in nearly all

“Industry and IT professionals can learn from
military strategy. The network is the backbone for
warfighters; it is a battlefield, so it must be built
and designed to be defensible. NPS students can
learn to use their warrior skills and their warrior
mindset when they are in positions of authority

academic areas requires advanced IT infrastructure to to look at cybersystems and bring a military

a greater or lesser degree, and because an institution’s
ability to attract and retain research faculty — and in-
creasingly, instructional faculty — now depends, in
large part, on its ability to provide and support the in-
frastructure. Students, too, expect their IT infrastruc-
ture to be contemporary and flexible, ready to change
dramatically from one generation of students to the
next — a period, on average of only about five years. (Ref. 64). Tied to that infrastructure is the need for faculty and
students to understand how to accurately access information in a useful and timely fashion.

SUMMARY

Cyberinfrastructure is both strategic to an institution’s future and a crucial competitive driver. On the educational
front, it helps to keep curricula current and research relevant and promotes lifelong learning. It helps to attract and
retain leading faculty members. It connects NPS faculty and students through high-speed networks with sponsors,
stakeholders, scholars and educational resources, both here in the U.S. and throughout the world. On the admin-

perspective to how we defend networks.”

Ms. Mary Ann Davidson

Chief Security Officer
Oracle Corporation

An NPS student
participates in CDX2010,
an annual competition
between Department

of Defense educational
institutions designed to
challenge students in both
offensive and defensive
network security.

istrative front, it can be used to contain costs and improve business activities. The classified computing arena is an

important differentiator for NPS, and should be developed as a premier element of NPS capabilities.

Cyberinfrastructure is an important differentiator among institutions, and it requires flexibility, mobility, quick
response to changing technologies and requirements, technical talent, cybersecurity, convergence of voice, video,
and data technologies, and smart leveraging of resources. The above must be used as principles to guide cyberin-
frastructure planning and implementation. In short, the institution must consider cyberinfrastructure a strategic
enabler of its mission in its strategic and operational plans.

Cyberinfrastructure is an integral part of the production system that contributes significantly to the value of NPS.
The Naval Postgraduate School has a tradition of leading in computing and should continue that prominent leader-
ship role into its next century. NPS is committed to producing graduates who are sophisticated in the Cyber arena,
and research this is leading-edge and responsive to national security priorities.

RECOMMENDATIONS

1. Include cyberinfrastructure as a visible strategic enabler of NPS mission through its inclusion in all
strategic and operational plans.

2. Maintain NPS leadership in technological currency through experimentation and a close partnership
between Information Technology and Communications Services and the academic departments.

3. Incorporate cyber education and research prominently in NPS plans and priorities.

4. Highlight cybersecurity as an element of every curriculum at NPS.

5. Maintain the .edu environment at NPS, and enhance its flexibility with expanded partnerships with
other universities, laboratories, and industry.
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Facilities

BACKGROUND

All institutions of higher learning require facilities that enable academic teaching, research and development,
and other support activities in order to successfully accomplish the educational mission. The Naval Postgraduate
School is certainly no exception.

From its inception in 1909 at the Naval Academy in Annapolis, Maryland, through its METHOD

relocation in 1951 to the former Hotel Del Monte in Monterey, California, NPS has V7177771779771 77779771 7 77971 79 70 77 /170 77 /1077 70775,
been housed in a combination of unique facilities. Some of the facilities have been The Committee reviewed numerous reports
adapted from their original use to support the NPS mission, while others have been and analyses having to do with NPS’ facilities’

built with the academic mission in mind.

Construction of the academic quadrangle was begun shortly after the move to Monterey

in 1951. Over the years since, other facilities were added to NPS to support its expanding student body and curriculum.
Most recently, these included the construction of Glasgow Hall, construction of a new Mechanical Engineering building,
and significant renovations to the library and to Herrmann Hall. After more than a century of service, NPS now enjoys a
unique combination of historic and modern structures that house its academic and research capabilities.

In late 2003, the Navy created the Navy Installations Command and began to consolidate management responsibil-
ity for the Navy’s shore infrastructure into geographic regions. As a part of the consolidation, NPS was realigned
under Navy Region Southwest, headquartered in San Diego. One of the implications of this regional realignment
was that the facilities planning and management functions were now performed by the Navy Region, not directly
by NPS. NPS does have a strong relationship with Naval Support Activity (NSA) Monterey which serves as the
Navy Region’s local command for infrastructure support.

NPS has also withstood challenges to its existence during rounds of Base Realignment and Closure (BRAC) over the
past two decades. During the BRAC review, the Navy questioned the need for retaining its own postgraduate institu-
tion, as opposed to using civilian institutions for postgraduate education and closing NPS and its supporting installa-
tions. Fortunately, the unique nature of NPS and its value to not only the Navy but also to the other military services
and government agencies was recognized during the BRAC deliberations and NPS remains in full operation today.

OBSERVATIONS

The Navy’s land and facilities are a part of the Navy’s inventory of platforms, systems and infrastructure that enable it
to accomplish its mission. As with ships, aircraft and weapons systems, the Navy’s shore infrastructure must receive
an appropriate level of commitment, concern and support. The Navy’s Shore Facilities Planning System (SFPS) is de-
signed to plan, acquire, operate and maintain the shore infrastructure in a way that helps achieve mission readiness.

The SFPS analyzes facilities needed to perform assigned missions — the adequacy (both quantity and quality), use
and utilization of existing facilities against a set of derived facility requirements. The SFPS is designed to develop
and implement site-specific plans to acquire, maintain, optimally utilize and dispose of shore assets. SFPS planning
consists of five steps: (1) Facilities Requirements; (2) Asset Evaluation; (3) Analysis, Concepts and Proposals; (4)
Implementation; and (5) Quality Assurance.

This chapter primarily will focus on the generation of facilities requirements for NPS, as that appears to be one of
the primary issues with regard to adequacy of the shore infrastructure to support the NPS mission.

During the requirements generation phase of the SEPS, Basic Facility Requirements (BFRs) are developed for each
category of facilities (e.g., Shore Capability Areas such as Airfield Operations, Training and Utilities, and Shore

history, its current status, and future plans.

Herrmann Hall serves as
the main administration
building for the university,
and is a stunning and
iconic hallmark on
campus. Academia
requires more than
history and beauty
however, and NPS has
dedicated considerable
effort to provide the type
of facilities that education
and research need to
flourish.
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Task Descriptions such as Family Housing, Academic Instruction, Aircraft Maintenance). The BFRs are driven by
factors such as base loading (i.e., what is the supported population and the mission requirements of that popula-
tion). BFRs are generally determined in one of three ways:
1. Derived from Naval Facilities Engineering Command (NAVFAC) accepted and established planning criteria
where space is well-defined;
2. Derived from engineering analyses or technical studies where space is partially or wholly undefined; or
3. Derived from a combination of #1 and #2 above. (Ref. 17).

The mission of NPS is unique when compared to typical naval installations. The only other naval activities that are simi-
lar in nature to NPS are the United States Naval Academy and the Naval War College. These three institutions are often
referred to as the Navy’s “Flagship Institutions.” Despite their unique missions, the Flagship (premier) Institutions are, for
the most part, controlled by the SEPS criteria which, related to the broad area of education, tends to focus more on train-
ing. Thus, SFPS criteria do not lend themselves to adequately identifying facilities requirements for the unique academic
education mission that these Flagship Institutions share. Future military construction projects at NPS are unlikely given
the overall budget situation for the Department of Defense and the Navy. Research, however, continues to grow, and fac-
ulty stories of turning away sponsors offering research funding because of lack of space are numerous.

CONSIDERATIONS

Current State and Benchmarking (USNA/NWC and Civilian Academic Facilities
Processes) Using the SFPS, NPS generated its BFR in 2003/05 and again in 2009.
The current requirements identified in the BFR are included in the bibliography of
this report. In addition to these BFRs, NPS engaged Active Decision Support to per-
form an inventory of existing space. A summary of the information from this inven-
tory is also included in the bibliography of this report. (Ref. 109).

While the information in these attachments outlines the current state of facility as-
sets and requirements at NPS, they do so in the context of the existing SFPS criteria.
As mentioned previously, these criteria are oriented more toward training facility
requirements than toward the unique nature of advanced educational requirements.

These documents acknowledge the unique nature of the missions of the Navy’s Flag-
ship Institutions and of the resources required to effectively execute those missions.
Unfortunately, with the current resource constraints on the Navy in general, it may be
difficult for the Navy to provide the levels of resource support that all may agree are
necessary and desired.

Despite the stated support by Navy leadership for their Flagship Institutions, these con-
straints reflect a significant difference between the facility support under which NPS
operates and similar support for civilian institutions of higher learning. This hampers
NPS’ ability to truly obtain the kind of facility infrastructure that would be needed to

THE UNIQUE MISSION OF NPS HAS
RECEIVED SOME ACKNOWLEDGEMENT
FROM NAVY LEADERSHIP IN THE
FOLLOWING PERTINENT DOCUMENTS:

V LS SSSSS SIS SIS IS SIS0

* CNO Memorandum 1524 Ser NOO/100105
of 31 Oct 08: NAVY-WIDE EDUCATION
GOVERNANCE

* CNO Letter 5860 Ser NOO/1001 13 of 9 Nov
08 to Congressman Farr

* CNO Letter of 9 Nov 08 to VADM (ret) Dan
Oliver; NPS President

* CNO Letter of 9 Nov 08 to RADM Wisecup,
President, Naval War College

* Flagship Institution Agreement for United
States Naval Academy, executed 21 Jul 05

support its mission. It also imposes on NPS the need for greater diligence and rigor in optimizing the use and utiliza-

tion of the facilities it does have.

Nonetheless, there is a significant amount of facilities information available on civilian colleges and universities,

both public and private. This information can be used to benchmark and obtain best-practice information that

might be incorporated into NPS’ facilities planning and management functions.

Technology and design are

integral components to
the educational process,
and all new facilities
must embrace what is
currently known about
the environments that
support learning.

o This is a period of rapid change on multiple dimensions, where national demographic trends, economic con-
ditions, instructional technology changes and the asymmetric nature of threats to national security contribute
to a high level of uncertainty within which NPS must operate.

o To be successful in this uncertain environment, NPS must be able to respond with agility to rapidly
changing demands.

 Facility planning and management must continue to be driven by NPS mission requirements and best
practices (from both Navy and civilian/educational industry standards). Because of the dynamic nature
of these requirements, the resource constraints inherent in current federal budgets and the limitations of
NPS’ current land footprint, any facility planning and management regime must provide maximum flex-
ibility for NPS to configure/reconfigure and utilize its physical plant assets.

« In addition to the current criteria included in the
SFPS for training/education facilities, technical
analyses and benchmarking with similar institu-
tions (both public and private) should be used in
the ultimate determination of facility requirements.
These analyses should incorporate factors that may
be applicable to NPS but not necessarily to civilian
institutions (e.g., classified space, Anti-Terrorism
Force Protection). These should also utilize a com-
mon set of metrics for drivers of facility require-
ments (e.g., student enrollment, types of degree pro-
grams, technology evolution, instructional mission
requirements, and conference capabilities).

o NPS should have the flexibility to lease buildings
off-campus, especially for “surge” requirements,
that might require facilities outside the boundaries
of NPS.

o A detailed benchmarking analysis with the Naval Academy (USNA), the Naval War College (NWC) and ci-
vilian institutions (e.g., University of California, Georgia Tech, Iowa State’s Facilities Design Manual) would
be useful in enhancing understanding of the adequacy of NPS facilities. In addition to data like gross square
feet, expand benchmarking data under consideration to include drivers like student enrollment and research
volume. Develop ratios of key data elements to enhance comparability. Utilize these benchmarking analyses
to complement (and perhaps supplant) standard SFPS facility planning criteria in updating the NPS BFR. The
BFR analysis should include the impact of any focus changes emerging from the Committee on the Future
and any substantive updates to the NPS Strategic Plan.

o The APPA FMEP evaluation would be a useful third-party analysis to assess the adequacy of the current NPS
facility planning and management.

SUMMARY

NPS must have flexibility to manage and plan its facilities to support its academic mission. Especially in times
of budget reductions, flexibility is more important than ever. Decisions about facilities maintenance, renovation,
upgrade and new construction all have to be considered within the context of the academic mission and available
resources. Extending flexibility in funding models is addressed in a different section of this report, but should be
considered as a complement to the following recommendations.

RECOMMENDATIONS

The Association of Physical Plant Administrators (APPA) was founded in 1914 by representatives of 14 educational 1. Perform a full update to the NPS Master Plan to reflect the BFR and benchmarking analyses. The

institutions. APPA is a source not only of this type of information but also of the Facilities Management Evaluation Master Plan must address both repair and modernization of existing facilities as well as potential con-
Program (FMEP) that might be considered to help assess and enhance NPS’ facility management processes. This struction of new facilities. The Master Plan should be part of a long range development plan that lays
may be especially useful under regionalization, where NPS does not have direct control over its facilities but must out long-range capacity/capabilities based on anticipated quantitative and qualitative infrastructure
rely on Navy Region Southwest. improvements needed to meet NPS mission.

2. Explore transfering responsibility for basic facility planning and management to the Flagship Institutions,
Guiding Principles for NPS Facilities During the Committee on the Future assessment of facilities for NPS, the with specialized support and assistance from the appropriate Navy Region Facility Engineering Centers.

following characteristics and guiding principles have emerged for consideration:
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Funding

BACKGROUND

The goal of this chapter is to discuss funding issues concerning the Naval Postgraduate METHOD

School. Many recent discussions have occurred about funding, but most often driven e

by the precipitous budget reductions that have been projected to impact NPS over the A number of documents were reviewed, internal

next five years — as well as the Navy and Department of Defense budgets. This chapter and external, as well as models from other uni-

will provide some discussion of those budget challenges, but attempt to concentrate on versities and research organizations. This chapter

funding challenges and how NPS and the Navy can provide for growth and develop- was also informed by the May 201 | conversation

ment of NPS’ mission in spite of the budget reductions being faced. with Chief of Naval Operations Gary Roughead i l‘\ -\‘ “ -1‘
and several key Navy staff leaders, which pointed
the direction for the future growth and develop- .. ' ’ i|. ‘ “ ‘ \

OBSERVATIONS ment of NPS.

Over the past few years, NPS has been coping with budget reductions related to ev-

erything from funding new uniforms for the forces to reductions focused on making

labor dollars more efficient by forcing the hire of government employees in place of contractors. Looking into FY12
and the next five years, NPS again faces cuts designed to make it more efficient. Only very recently has NPS fended
off attempts to cut its budget $6, $8, and growing to $10 million a year, based on an assumption that it could raise
tuition to its non-Navy education sponsors to cover the reductions. NPS has frequently had to answer the question
of why the Navy mission-funded budget divided by the number of Navy officers educated at NPS in a year does not
provide the right answer of what it costs per student. Additionally, it has had to answer the associated question of
“How much can I save if I send fewer students to NPS?”

No one at NPS shies away from efficiency goals. It is one of the four major goals in the NPS strategic plan, Vision
for a New Century, and is assessed regularly. However, efficiency is not the same as budget reductions and the two
must be decoupled in analysis and discussion. Administrative operations can become more efficient at NPS but
they require some flexibility by the Department of the Navy to be able to streamline. For example, some regulations
that were designed for ship-building operations simply are not appropriate for a research university.

Internal changes will be required as well as new ways of doing business. All will mean a change in organizational
culture to adopt change. NPS has already suggested some efficiencies in educational program delivery and will
move to implement those next year.

For example, NPS leads the Navy and the Department of Defense in providing quality graduate education through
a flexible mix of distance learning programs. However, distance education is not a substitute for resident education.
Quality graduate education must be founded on a solid investment in resident education and research. While resi-
dent graduation rates are nearly 90 percent, non-resident graduation rates are substantially lower, and that needs to
be considered in any discussion of program efficiency. The hybrid delivery method (a mixture of distance learning
with periodic short resident periods) shows promise, because students do not incur the Permanent Change of Sta-
tion (PCS) costs. Travel to NPS once or twice a quarter would be incurred, but the hybrid delivery model would
also not include Individual Account (TA) costs. Additionally, students are not taken away from their regular posi-
tions while still attending NPS. However, a hybrid program may be effective for some programs but not all. For
example, a hybrid approach may not be appropriate for science, technology, and engineering programs.

NPS also must further explore ways to take better advantage of growing revenues that are not solely dependent
on Navy mission dollars. NPS has the capacity and capability of adding additional students without the burden of
much additional cost, particularly in the Science, Technology, Engineering, and Mathematics (STEM) curricula.
The Navy does not want to divest itself of the STEM programs, despite falling quotas and attendance rates, with
class sizes averaging ten students. It is expensive to put a professor in a classroom, particularly one with laboratory
requirements, and only have seven students in the class. However, if the capability of providing that education is
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lost to the Navy, it is much more expensive to get it back, and civilian institutions just cannot replicate the STEM
experience that an NPS student gains from receiving an education about and working on problems to resolve warf-
ighter issues. The applied nature of NPS’ educational experience is what makes it unique and prepares the officer to
put his/her NPS education to work in support of the military.

NPS can, with its available capacity, educate more students, not only naval officers but also students from other ser-
vices, international students and civilians. These non-Navy students can also bring valuable experience and insight
from industry and in solving problems faced by other countries. These students can be tuition-paying students, and
that tuition can substitute for declining Naval dollars. Additionally, there are no PCS or IA costs for the Navy to
incur — classes can be op-

—

timized without the Navy
having to invest addition-
al students or dollars.

CONSIDERATIONS

In order to gain these ef-
ficiencies and experience
revenue growth, NPS will
need to look at different
ways of operating. Some
of these considerations
are as follows:

Density of Curricula
NPS students sometimes
earn two to three times
the number of credits that
they would earn if they
attended a civilian institu-
tion because NPS curricu-
la include components for
refresher, preparatory, and
Educational Skill Requirements (ESR) beyond degree requirements. This does occur most often in the technical cur-
ricula, and particularly when a student needs refresher and/or preparatory course work. The ESRs that naval sponsors
require of graduates must be examined in conjunction with the program managers and curricula providers at NPS.
Lowering the number of required courses reduces the need for classroom instructors (a cost saving), but may require
additional professorial attention and time in research (a less efficient way of delivering ESRs).

Enrollment of Tuition-Paying Students NPS is currently restricted to enrolling only 125 contractor civilians in
its programs, and only when there are unfilled seats in the classroom. The unused capacity is an opportunity lost
to NPS and to the Navy. Charging and retaining tuition for civilians can help offset decreasing mission funds. For
example, veterans using the GI Bill, spouses of military members, international students who can also provide
valuable manpower acting as research assistants. Additionally, the variety of students sharing the classroom and
laboratories with Naval and other military officers will enhance the educational experience of all. The optimal level
of resident students is 1,500-2,000; less than 1,500 and the resident student population is too small to achieve any
efficiencies, and more than 2,000 students creates a capacity issue. The current resident student population is 1,560.
Important growth in civilian attendance can occur, but it should not be allowed to overwhelm the military officers
or cause additional program costs for instruction.

NPS Foundation and Private Fundraising The uniqueness of NPS in providing military officers with graduate
education based on the needs of the warfighter provides a powerful hook for attracting private donations. The NPS
Foundation has the capability to generate significant dollars for NPS to create a margin of excellence that Navy
funding alone cannot provide. The NPS Foundation anticipates a strong endorsement from Navy leadership for
NPS to fully realize its potential for assisting it in enhancing and promoting the NPS mission.

Students diligently take
notes during one of
Senior Lecturer Bard
Mansager's Applied
Mathematics courses.
With refresher courses
and sponsor-mandated
Educational Skill
Requirements, on top

of the required degree
courses, NPS students
can earn up to 2-3 times
more credits than they
would at a traditional
civilian university over the
same period of study.

Business, Operational, and Financial Restrictions NPS is restricted in its ability to partner with other higher
education institutions, with industry, and with its own Foundation. It has inflexible rules related to carry forward
of funds across fiscal year ends, inefficient hiring practices that limit good management and the ability to shape the

€€ The Naval Postgraduate School is the anchor
for our advanced education in the Navy, and in
many ways, the military. The exchange of ideas, the
exposure to a broader perspective, to technology
and research is absolutely vital for our young
officers, both ours as well as the international
officers who are here.”

workforce to meet changing needs, a time keeping sys-
tem that was never designed to be used in an academic
or sponsor-funded environment, and contracting that
is performed by a regional office that is ill-equipped to
handle the unique needs of a research institution. Ad-
ditionally, relative to its overall proportion of the entire
Navy budget, NPS receives a high degree of specific
oversight by the office of the CNO. NPS needs to be
able to set its own course and take greater control of
these essential elements of production.

Research  Quality graduate education cannot occur

Adm. Michael Mullen without a dynamic research effort directly linked to the

Chairman, Joint Chiefs of Staff classroom student. NPS follows the government regula-

tions regarding management of sponsors’ funds, allo-

cating overhead funds collected back to where the costs

were incurred and ensuring that all funds are expended within the appropriation timeframes of the federal sponsor.

However, the methodology that NPS is required to use in collecting and utilizing that overhead is inconsistent with

the way ONR itself oversees civilian institutions’ overhead. Additionally, the inability to carry forward across year

ends the overhead funds collected on sponsored research does not allow NPS to amortize key capital equipment or

facilities costs, putting NPS researchers in a constant state of wondering where they will find the money to replace

or repair the tools used in their research. Additionally, NPS does not collect any overhead funds associated with

the Navy-provided facilities for research. This means that the Navy is effectively subsidizing all non-Naval research

at NPS. The advantage of being a federal institution, especially with the easy transfer of funds to NPS by federal

sponsors, makes NPS very attractive and low cost to those sponsors, but NPS’ ability to carry out those research
programs is hampered by the restrictions that accompany its status as a federal institution.

RECOMMENDATIONS
The following recommendations are based on discussions and follow up courses of action resulting from the
16 May, 2011 discussion with the CNO.
1. Decrease the density of the curriculum for some programs.
2. Establish a development function for NPS that would support fund-raising as seen in public
state universities.
3. Seek waivers to inflexible business, financial, and operational rules or request legislative changes (e.g.
enrollment of tuition-paying students).
4. Create an alternative organizational model, such as a research institute organized similarly to Georgia
Tech Research Institute or some other approach that would still allow NPS to remain a naval institution.
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Partnerships

BACKGROUND

In the rapidly evolving global landscape, selectively fostering agreements with a broad
range of partners allows the Naval Postgraduate School to remain adaptable and cost-
effective in the execution of its mission, in generating innovative concepts, and in
conducting research and experimentation in support of national security.

As both a fully accredited graduate research university and a Department of De-
fense and Department of the Navy institution, NPS maintains a spectrum of edu-
cational, research, operational, infrastructure and outreach partnerships with the
DoD and DoN; United States Marine Corps, Air Force, Army and Coast Guard;
other foreign military services; other government agencies; civilian higher educa-
tion; industry; and international groups and agencies. These partnerships improve
learning and innovation by encouraging dialogue and thinking among a range of
stakeholders, and effect changes in multiple areas such as policy, doctrine, organi-
zation, training, material, leadership and education, personnel and facilities. In this
time of constrained resources, the School’s partnerships also serve as resource mul-
tipliers, enabling NPS to focus on core capabilities and avoid program redundancy
with other institutions. Partnerships also increase NPS’ visibility which is critical
for recruiting and retaining world-class faculty; attaining a competitive advantage
in grants and awards, and enticing top performing officers and civilians to enroll as
students. Finally, the collective efforts of NPS and its partners across experimenta-
tion, analysis, study and discovery can better inform policy making and resource
allocation decisions by DoN and DoD leaders.

OBSERVATIONS

METHOD

SIS IS S S SS9 S S S S S LIS S S S S A I IS S S S SIS,
The working group'’s approach was to collect and
evaluate data on the School's scope of current
partnerships, articulate the importance and value
of partnerships, identify gaps in the spectrum of
the school's current partnerships, and develop
recommendations and key principles for devel-
oping and maintaining future partnerships.

The group also evaluated current and future in-
ternational partners, and the School's partner-
ship with the National Defense University, Naval
War College, Unites States Naval Academy, peer
institutions, and the community. An assessment
of NPS' current partnerships was conducted and
compared with DoD/DoN trends, and specifi-
cally tasked areas such as NWC and community
partnerships were reviewed in the attempt to
further develop recommendations for both key
principles and future partnership areas.

NPS has actively pursued educational, research, infrastructure, outreach, industry, and peer partnerships that
generally align with the NPS mission, leverage resources effectively, create collaborative networks and vibrant tal-
ent pools, have distinguishing characteristics and measurable outcomes, and increase the School’s visibility as a
national security research university.

Driven by an increasingly entrepreneurial faculty, the number of partnerships has grown over time, though without
any “top-down” strategic direction and without fully established means of assessing and re-evaluating the “return
on investment” of time, money, and management attention required by each specific partnership. Furthermore,
while each partnership has required the active engagement of the NPS faculty and leadership, an “active” approach
to cultivating strategic partnerships to advance the essential goals of the institution has not always been used.

NPS has tremendous
A tour d’horizon of the NPS partnership landscape follows, indicating its breadth and value to the institution. experience in partnering
with allied nation
Cooperative Agreements Among Institutions As the three institutions that collectively provide the core officer
education within the DoD, the USNA, NWC, and NPS have created successful partnerships. For twelve years,
through its College of Distance Education, the NWC has embedded into NPS a group of satellite faculty who of-
fer a series of four courses that fulfill the requirements for a NWC Command and Staff diploma, which includes
JPME phase 1 accreditation. NPS provides facilities, administrative and academic support — schedulers, advisors,
clerical, educational technologies, curriculum officers and staff from the NPS Dean of Students’ Office — while NWC
provides all faculty and materials for courses they offer at NPS. When invited, faculty from NWC also lecture at NPS,
are readers for NPS master’s theses, and work with other NPS programs. In turn, NPS faculty provide expertise and
lectures for NWC courses and collaborate with NWC personnel on issues important to the DoN and DoD.

militaries spanning several
years. International
students have been on
campus since 1954, and
to date, representatives
from more than 100
nations have received an
education at the Naval
Postgraduate School.
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A seminal partnership with the Air Force Institute of Technology was signed by the Secretaries of the Air Force and
Navy, respectively, to assist in collaborative work between the two institutions. As with any partnership agreement,
it is a living document, informed and shaped by current events, and would benefit from a review of benefits to date
and opportunities in the future.

NPS has also partnered with the Air Force Institute of Technology to develop a jointly-developed and jointly-dis-
tributed learning master’s program in Cost Estimating and Analysis. Designed for the cost estimating professional,
this program for civilians, contractors and military personnel is designed to help the student learn how to meet
government expectations, and develop accurate and realistic cost estimates.

Broad and non-specific strategic partnerships with peer institutions include NPS collaborators in the National
Security Institute (NSI) — Lawrence Livermore National Laboratory and the University of California Santa Bar-
bara — established during this new era of research and development which requires the complete engagement of
talent from academia, national laboratories and the private sector. Under NSI, a superior class of joint research pro-
grams is being created from the combination of intellectual and technological capabilities of all three institutions.

Partnerships with the Naval Surface Warfare Center, the Space and Naval Warfare Systems Command, Department
of Homeland Security, Office of the Director of National Intelligence, and Commander of the United States Pacific
Fleet can be categorized as enduring, long-standing and open relationships.

The National Science Foundation has established NPS as a national center and resource for aircraft assets and flight
services for the national meteorological program. Among the School’s most significant assets are two Twin Otter
aircraft and an A-10 aircraft for severe storm research, which allow the School to participate scientifically as a peer
of the best meteorological institutions in the world.

Memorandums of Agreement Memorandums of Agreement which establish Chairs at NPS have been developed
with research sponsors to provide:
o aconduit for students enrollment and sponsor funding;
o links for students to their organization and opportunities for students to use their experience on their next
tour or job;
 aclearly communicated plan for resolving the sponsor’s issue;
« conveys the full rights and responsibilities, limits and privileges of a tenured professor by which he/she can
teach and do research; and
o situational awareness of the sponsor to the broader capabilities of NPS which they may wish to exploit.

Another innovative partnership is the Navy High-
er Education Information Technology Consortium

(NHEITC), in which the Chief Information Officers
from NWC, USNA and NPS congregate annually to
share communication technology challenges and op-
portunities, offer tested solutions, and participate in de-
fining the future direction of DoD/DoN initiatives that
affect all three institutions.

In addition to participation in NHEITC, the NPS Vice
President and Chief Information Officer is also a mem-
ber of the Cisco Higher Education Executive Exchange,
a ten-member group of higher education CIOs repre-
senting research universities.

Partnerships can also include multiple organizations
that form partnership networks. One such example in-
volves NPS’ engagement with digital data preservation

“¢The battlefield of today is changing rapidly.
Our enemies are changing rapidly in terms of
how they come at us.To confront them and to
deal with a global world, we have to implement
the latest technologies, and bring the military
together and operate together to meet our
mission. You don't learn how to do that on the
battlefield, in a tank, or on a ship; you learn how
to do that at the Naval Postgraduate School.”

The Honorable Leon Panetta
Secretary of Defense

research and network-enabled High-Performance Computing visualizations. This initiative includes CineGrid (an

organization with entertainment and technology industry members as well as higher education), the Electronic

Admiral Mike Mullen,
Chairman of the Joint
Chiefs of Staff (CJCS),
spoke to NPS students,
staff and faculty in Aug.
2010. He encouraged
establishing relationships
with other militaries
around the world and
working together on
common issues. Part

of that understanding
can come from the
international community
represented on the NPS
campus, Mullen noted,
where opportunities
for students to broaden
their experiences and
understandings are all
around.

Visualization Lab at University of Illinois, Calit2 (an advanced technology center) at UC San Diego, and the Science

and Technology Council of the Academy of Motion Pictures Arts and Sciences. The CineGrid Exchange Project is
designed to help the DoN and other government agencies move a step closer to protecting, managing, distributing
and preserving their huge quantities of video data.

The Dudley Knox Library also engages in partnership networks with several groups in order to enhance capacity,
maintain awareness of current issues and challenges and work synergistically to provide solutions. These partner-
ships include such groups as the Consortium of Navy Higher Education Libraries which links NPS with the NWC
and USNA and the Monterey Bay Area Library Cooperative which connects the library to the local community.

Cooperative Research and Development Agreements A Cooperative Research and Development Agreement (CRA-
DA) is a written agreement between a private company and a government agency which provides a framework for
both to work collaboratively on a project. NPS currently has 20 CRADAs with a variety of industry partners.

International Engagement The value of NPS is ultimately measured by the success of its students: with over
4,900 international student officer graduates since 1954, and 216 current students from 42 countries enrolled
in over 35 curricula, NPS is firmly committed to its international programs. An integral link in establishing the
long term military-to-military relationships between U.S. and international officers, NPS not only provides a
valuable exchange of military perspectives within its unique academic environment, but also many international
graduates achieve flag and general officer rank and assume positions of prominence in their military, govern-
ment, and industry.

The School of International Graduate Studies provides an excellent link between NPS resident degree programs and
non-degree programs taught by the Defense Resources Management Institute, Center for Civil-Military Relations,
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and the International Defense Acquisition Resource Management Program, which have collectively sponsored over
100 Mobile Education Teams that have taught short courses to over 3,500 students in more than 50 countries. In

addition, over 500 international officers from 100 countries have participated in resident short courses tailored to
a country’s requirements.

For success in executing its mission worldwide, NPS has established international educational alliances that explore
cooperative graduate education and research in defense technology, systems engineering and analysis, globaliza-
tion, security, public policy, and other areas of mutual interest and/or benefit.

In 2009, NPS hosted the first Global Security Challenges Roundtable in Geneva, Switzerland for representatives
from eleven universities, ten research institutes, four international organizations and four humanitarian non-gov-
ernmental organizations and four private sector corporations who participated in an intensive two day interdisci-
plinary dialogue on globalization and emerging security challenges. In attendance was Professor Jean-Dominique
Vassali, Rector of the University of Geneva and Talal Abu-Ghazaleh of the German-Jordanian University College of
Business, with whom NPS has launched several collaborative international initiatives.

Drawing upon the synergies of NPS and the National University of Singapore, in 2001, an 18-month Master in
Defense Technology Systems dual-degree program was established under a cooperative agreement. Approximately
30 students from various nations enroll annually in the program, after which graduates will be proficient in the
underlying scientific principles of key technologies and capabilities of maneuver war, precision, strike, compre-
hensive awareness and communications and protection/survivability; conversant in applying systems engineering
methodologies in large scale and complex systems; capable of conducting technical studies and operational testing
and evaluation efforts to expand systems’ operating envelopes and skilled in analyzing the impact of future technolo-
gies on military operational concepts.

International partnerships leverage the benefits of NPS international enrollments in powerful ways. These are stra-
tegic to NPS’ future and its value to the Navy.

Attendees of a
cybersecurity workshop
at Yarmouk University

in Jordan listen to the
opening address by NPS
Executive Vice President
and Provost Leonard
Ferrari. The workshop
is just the beginning of
what NPS and Jordanian
leadership hope is an
expanding partnership
between the two
universities.

Informal Partnerships Finally, informal partnerships exist between and among organizations where no written
agreement is required. Informal cooperative discussions take place that often result in joint research proposals or
visiting faculty appointments or formal agreements describing more specific deliverables.

CONSIDERATIONS

Partnerships are inherently an investment of time and talent, and hence should be actively and selectively pursued
and maintained where, ideally, they result in high payoff for each partner. NPS should solicit feedback from part-
ners or prospective partners on impediments or challenges of partnering with NPS. Identify, prioritize and develop
mitigations for these impediments to help NPS become a preferred partner of choice.

NPS should also identify its distinguishing characteristics as a partner, e.g. high return on investment for the next
marginal dollar invested. In addition, the mechanisms in place to keep partnerships current and relevant should
be reviewed. Sunset clauses and/or periodic evaluative reviews should be implemented. The review process should
include the balance across partnership categories and type.

EXHIBIT |I. NPS PARTNERSHIPS

Navy/USMC | Other Military  |Other Govt. | Civilian Higher Ed | Industry | Int'l Total

Educational 19 9 5 9 7 49
Research 20 14 Il Il 20 8 84
Infrastructure |2 2 4
Total 4| 23 18 20 20 15 137

Exhibit 1 provides a macro view of the spectrum of current NPS partnerships. When viewed through the lens of
DoN and DoD trends (see Chapter 1), there are areas that may warrant additional emphasis. For example, one
could envision a need for developing stronger and more diverse international partnerships, both to leverage world-
class research talent outside the U.S. and also to further enrich the NPS education experience for U.S. students’
knowledge of their global partners.

Additionally, the subject area of the partnerships, e.g. Cyber, Unmanned Systems, etc. should be examined for en-
suring NPS is engaged with quality partners in areas of future importance to national security. In establishing part-
nerships, NPS constituents should determine if the relationship will be a resource multiplier and if the partners’
expertise and professional networks:

 Provide greater efficiencies;

o Increase visibility for improving NPS’ competitive position;

 Increase impact opportunities; and

« Provides actionable insights for DoN or DoD policymakers or operational insights for Naval and

Joint warfighters.

RECOMMENDATIONS
It is imperative that NPS partnerships align, accelerate and enhance execution of the School’s mission.
To achieve that end, NPS must:

1. Streamline the method of formalizing partnerships.

2. Take an active approach to developing and maintaining partnerships.

3. Maintain relevance to national security, the DoN and United States Marine Corps, Air Force, Army

and Coast Guard as a key metric for partnerships.
4. Develop operational partnerships to demonstrate relevance to key constituents.
5. Communicate results of the school’s partnerships to civilian and military leaders.
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BACKGROUND

The Naval Postgraduate School is a graduate research university whose mission is focused on priorities related to
national security. As a Department of the Navy institution, NPS is subject to regulatory compliance across a broad
spectrum of areas. As a fully accredited institution, NPS is also subject to higher education standards of capacity
and quality. Additional professional accreditations for engineering, business and public policy/administration pro-
vide further and more specific programmatic criteria.

OBSERVATIONS METHOD
NPS Leadership Because of the unique mission of the NPS, it is a strategic advan- e
tage to have a university President with ties to the Department of Defense in general The Committee reviewed a number of NPS
and the Department of the Navy specifically. The current situation, of having a Presi- documents, reports, and analyses having to do
dent with a five-year position, is a major improvement over the previous short-term with institutional mission, structure and orga-
tenure of an active duty superintendent. Longevity is important for universities be- nization, including self-study reports submitted
cause it takes time to plan and execute academic and administrative programs. to the Western Association of Schools and
Colleges from 2006—-2009 as well as external
Within the context of this topic, it is worth discussing the rest of the leadership struc- consultant reports such as the Organizational
ture. For example, the current structure of Vice Presidents and Deans appears to be Structure Analysis by LMI in April 2008. Nu-
a logical distribution of workload and responsibilities but perhaps a more precise merous individuals on campus provided input
definition of these job functions and the length of their tenure requires further dis- as well. (Refs. 62, 85, 88,95, 97, 98).

cussion. Currently, the NPS has four vice presidents: the Provost (Executive VP), the

VP of Finance and Administration, the Vice President for Information Resources and

Chief Information Officer, and the Vice President of Research; while the Vice Provost for Academic Affairs is not a
VP, this position is more aligned with the VP structure. The University Librarian heads the Dudley Knox Library.
The NPS has six deans: Dean of the Graduate School of Engineering and Applied Science (GSEAS), Dean of the
Graduate School of Operational and Information Sciences (GSOIS), Dean of the Graduate School of Business and
Public Policy (GSBPP), Dean of the School of International and Graduate Studies (SIGS), Dean of Students (the
only military dean), and the Dean of Research (who is also the VP of Research). With the exception of the Dean of
Students, the deans are primarily civilian and (more importantly) academics. This appears to offer a healthy bal-
ance of administrators (those who understand how to manage an academic institution) and academics (those who
understand what the faculty does on a day-to-day basis) within the university leadership. The Dean of Research,
however, appears to be out of place within this precise definition of administrators and academics since the posi-
tion overlaps both realms.

The next level of faculty administrators (below the school deans) are the department chairs. The department chairs
represent the first line of communication between the faculty and the administration. To maintain fresh perspec-
tives it is advantageous to rotate faculty members through the position of department chair. This has the added
advantage that faculty members with the ability for university leadership positions can be identified more easily. A NPS President Dan
more regular rotation in the Deans’ offices is healthy for the institution because a fresh perspective is maintained =~ Oliver engages Chief
while ensuring that the Dean’s office has a closer tie to the faculty (the conjecture is that a Dean who neither teaches  of Naval Operations
nor does research will quickly lose touch with what it means to be a faculty member). Adm. Gary Roughead

in conversation during
Commitment to External Review and Accountability ~External review is the cornerstone of American higher ed-  a recent campus visit in
ucation, and NPS has externalized review at all levels: from the department to the institutional. Every five to seven  early 201 [.The university
years, departments undergo an academic program review which involves a departmental self-study, an external — has made great strides to
review team of disciplinary leaders from around the country who conduct an intensive campus visit, and deliver  stabilize its organization
a final report with recommendations for improvement in both the educational and research programs. Curricular  leadership over the past
reviews are conducted every two years with curriculum sponsors in the DoN and DoD who evaluate the currency  several years.
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and relevancy of programs for serving Navy and Defense priorities. As a result, accountability and commitment to

continuous improvement are embedded in the essential work of NPS.

The recent reaccreditation of NPS for a full ten years by the Western Association of Schools and Colleges
(WASC), the regional accrediting authority for higher education institutions, was an extraordinary endorsement
of this commitment. This decision by the Senior College Commission of WASC was noteworthy and important.
While full term reaccreditation may be more common in other regions, this is not the case in the WASC region.

NPS is also subject to review by the Navy Inspector General. The most recent review yielded useful recommen-
dations and strong endorsement of NPS’ strategic planning.

Balancing Accountability with Mission Execution Because NPS is both a DoN and higher education institution,
providing information about the institution is essential for NPS; however, many of the regulatory and reporting
requirements are not applicable and do not contribute to mission improvement. In fact, the time that is required to
respond often takes away from attention to the core mission of the institution.

In this report, seven of the nine working groups recommended that NPS consider a different organizational model
that will permit a more accommodating structure to its distinctive role as both a Navy and higher education insti-
tution in service to the nation’s security priorities.

An example of some regulatory or structural issues that actually serve as impediments to NPS’ progress include:

1. Financial Issues
o Contracting Research universities purchase a wide variety of products and services, ranging in volume
and technical complexity. This is not widely understood with regional contracting centers and recurring
efforts to reduce the number of contracts required by NPS illustrates this issue.
o Indirect Cost Recovery This is unevenly understood within the DoN and is another crucial issue relat-
ing to NPS core funding capacity.

Students attend a lecture
in one of several academic
building on campus. While
the university continues
an exhaustive effort to
define best organizational
processes, the institution
must also keep a firm-
hand on its core mission,
to educate officers of the
Navy, the U.S. uniformed
services, and the militaries
of our allies across the
world.

2. Staff

¢¢\What really matters today is your vision,
plans, doctrine and how to put it all together.
To maintain the advantage, we need to have a
systems focus and take time to experiment to
get to the right decision.”

Roll-Over Funds Being able to roll funds into subsequent years is a capability that is standard operating
procedure at other universities. It allows for better management of resources.

Multiple Budget Planning Requests Requests for information are often redundant, deadlines are unreal-
istic and follow-through information is not provided.

Unfunded Mandates While some are unavoidable, many should be assessed with a mindful eye to
NPS mission.

Timing of Financial Support A stable budget procedure that includes multi-year planning is important
for building academic quality.

Travel System While Defense Travel System performs reasonably well for travel within the U.S., inter-
national travel is challenging. Since many of NPS faculty members travel throughout the world, this is a
significant obstacle to business efficiencies.

Institutional Control Resource allocation based on institutional priorities is currently not possible be-
cause many of the resources are governed by Navy organizations outside the purview of the NPS leader-
ship: facilities, human resources, security, public works, and auxiliary services (MWR, Golf Course, etc.)
Ability to Create Endowed Chairs for Select Faculty Members This would allow the institution to at-
tract senior nationally renowned scholars to NPS.

Increased Support for Staff Professional Development Staff development has an inconsistent history at
NPS. Recently, NPS has committed to more support for this area. In 2007, the Staff Development Advisory
Committee (SDAC) was formed to provide a framework for career and professional development op-
portunities. One of the first activities was a staff survey
regarding development needs, followed by focus groups
and interviews. As a result of the data collection effort,
recommendations to the President included: (1) a need
for stronger orientation programs (needed for both fac-
ulty and staff), (2) more training opportunities, (3) bet-
ter communication about advancement opportunities
and (4) funding for training. Training for certain levels
of administrative support positions should be standard-
ized and regularly available. Too often, staff members

Dr. Peter W. Singer

Foreign Policy Senior Fellow

Director, 2Ist Century Defense Initiative
Brookings Institution

are thrown into positions where they have to learn
complex procedures, use awkward and unfriendly soft-
ware, and have little or no training to accomplish the
tasks. This sends a message of inefficient and insensi-
tive management. Unnecessary, repetitious or irrelevant
training should be eliminated.

Hiring Although National Security Personnel System has been terminated, it provided hiring flexibility
useful for a research university where hiring the most talented individuals for sophisticated, technical
areas is urgent. Similarly, the flexibility provided by the Navy internship program to bring in more junior
staff in targeted technical areas was also cancelled. NPS also needs the ability to conduct better external
searches for administrators and managers at all levels.

Pay Flexibility To meet service level agreements, it would be more useful to offer “stand-by” pay rather
than adding staff members. For example, where coverage is required for the data center, it is more effi-
cient to provide stand-by pay for existing staff members than adding new staff. In addition, while salaries
are competitive at the assistant and associate professor levels, the pay ceiling for senior faculty members
makes recruitment at this level nearly impossible.

3. Institutional Visibility

It is important for NPS to communicate with constituents, stakeholders, industry, other universities, and
prospective students and faculty. To accomplish this requires support for communications vehicles (publi-
cations, web operations, media placements, conference support, and promotional initiatives).
Fund-Raising All civilian universities, either public or private, have the ability to raise corporate and
private funds for the institution. Permitting NPS to support fund-raising would allow the institution to
develop an annual fund for support, collect alumni organization dues, and launch a major fund-raising
campaign to build an endowment.
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4. Facilities

o Quality of Work Surroundings The amount of available space for NPS is insufficient. Some faculty and
staff do not have adequate spaces for the type of work performed. Quality of air conditioning/heating in
some buildings is substandard. In comparison to facilities the Committee observed at the Naval War Col-
lege and the Air Force Institute of Technology, NPS facilities are below average.

o Condition of Laboratories Because they require special research instrumentation, maintenance cover-
age, and environmental consideration (e.g. clean room or special HVAC requirements), science and engi-
neering laboratories should be funded on a life-cycle management model.

o Upgrades Theability to build new facilities or undertake major renovations is a capability afforded every
other university.

CONSIDERATIONS
A number of different organizational models should be considered for NPS. A few of these are described below:

University Affiliated Research Center (UARC) UARCs are owned by a university, subject to the regulations of
that institution. The ability to accept MIPRs would have to be explicit. Often, these are considered Department of
Defense research centers dedicated to engineering, science and technology areas defined as strategic to the DoD.
UARCGC:s receive sole source funding under the authority of 10 U.S.C. Section 2304(c) (3)(B) and may compete for
other external funds.

Research Park Research parks associated with universities often provide an effective mix of higher education,
research, government and private industry strengths dedicated to a common set of goals and objectives. Resources
are leveraged in effective ways, and cooperative work can be actively facilitated. Exploring a research park model in
conjunction with the Naval Postgraduate School might be a model to consider.

Research University Partnership Partnerships with civilian universities can yield similar benefits of shared access
to research instrumentation, faculty members, graduate students, and larger research proposal development. A re-
cent article in the Chronicle of Higher Education reported that with decreasing institutional budgets, “big science” is
getting new visibility. This suggests larger proposals that are multi-disciplinary and even multi-institutional. In or-
der to participate in such proposals, NPS must be able to have similar standing with those institutions with regard
to its internal operations and ability to share and commit resources.

Federally Funded Research and Development Center (FFRDC or GOCO) This is an organizational structure
that is similar to a UARC but does not required affiliation with a civilian university. Examples of FFRDCs are the
Department of Energy (DoE) Laboratories, Center for Naval Analyses (CNA), and the National Center for Atmo-
spheric Research (NCAR). The typical format of an FFRDC is that they are sponsored by a specific government
agency. For example CNA is sponsored by the DoD, the DoE Labs by DoE, and NCAR by NSE

Special Charter Status Special charter status has been

used effectively by other universities nationally and may L NPS is part of our heritage and provides the
be appropriate within the DoN. A number of institutions - . .
A : A Navy with the opportunity to influence what the
are state universities with special charters with their re- i o
spective states. Rutgers, The State University of New Jer- N avy gets out of a grad uate education. This is
sey, has a charter that established it as a public university distinctive, im portant an d strategi ¢ for our future.”

in 1956. The charter exempted the university from cer-
tain state regulations and policies with the understanding
that Rutgers required such flexibility to mature and im-
prove its standing as a national research university. The
flexibility provided Rutgers paid off. In the 1980s, Rut-
gers was admitted to the prestigious American Association of Universities (AAU), the top 60 research universities
in North America. The University of California system has a similar charter for the same purpose. Of the eight UC
campuses eligible for AAU consideration, seven are AAU institutions.

Special charter status does not suggest lack of accountability or regulatory compliance. It simply means an ac-
knowledgment of the special nature of research universities and the need for some flexibility in operations. Each of

Adm. Jonathan W. Greenert
Vice Chief of Naval Operations

President Dan Oliver, left,
met with Executive Vice
President and Provost
Leonard Ferrari, right, and
the Classified Computing
Committee in November
2010. Recognizing the
need to ensure classified
computing capabilities
were given due attention,
campus leaders convened
to examine the university's
current infrastructure, and
provide recommendations
on how best to move
forward.

the universities mentioned above are accountable to their sponsors and are required to provide information about

their stewardship of resources and their academic quality.

Similar charter status for NPS would underscore the distinctive requirements of a research university and could
be crafted with the distinctive framework of the DoN in mind. Further, the charter could be time-bound for some
period (e.g. ten years), at which point the arrangement could be reviewed for impact and effectiveness.

The charter would provide greater administrative and operational flexibility for NPS and permit it to focus more
sharply on its core mission of education and research in support of priorities related to national security. At the
same time, the charter would provide appropriate reporting and performance measures to ensure accountability
to the DoN.

RECOMMENDATIONS

1. Explore an organizational model that better addresses NPS’ requirements as a research university.
While more research is required to adequately assess costs and benefits, development of a charter
between NPS and the Department of the Navy would ultimately provide the Navy with increased
support more effectively and efficiently.

2. Recognize the importance of future growth in the classified areas as part of organizational and facili-
ties plans.

3. Provide increased support for staff professional development.
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Conclusion

The future is defined by instability in the geostrategic landscape, growing complexity, increasing sophistication
of technology, significant resource constraints, and environmental challenges. All of these contribute to extreme
levels of uncertainty in multiple dimensions. The implications for defense and national security are the same

as for higher education institutions: large bureaucratic
institutions should become more flexible and respon-
sive to emerging requirements.

Institutions will be engaging people who are intellec-
tually curious, tolerate ambiguity; embrace abstraction
and lifelong learning, and are creative. Those needed
skills and understandings will influence curricula de-
velopment and change the way in which the military,
government and industry selects its leaders.

“The papers may be lost, the projects may

be forgotten, but what will remain are those
revelations that you had, the lessons you learned
and the visions that you will have developed by
being in this extraordinarily rich environment.
They will shape your perceptions, and more
importantly, they should shape your actions as

The Naval Postgraduate School has demonstrated great o0
skill and energy in the development of impressive out- Warﬂghters and as leaders.
puts. Graduates are talented, capable and effective.

They are educated in both theory and practice, and able

to apply knowledge in a wide-ranging variety of op-

erational scenarios. Graduates view their education as

dynamic and continuing beyond the diploma earned at

NPS. They continually seek out new knowledge and reach back to NPS for assistance in their quest. The challenge
is in the area of inputs. Resources are constrained by both dollars and regulatory strictures. Having flexibility in be-
ing able to seek a more diverse resource base and getting relief from statutes and regulations that do not add value

to mission is the most important priority for NPS in defining its future success.

For the Naval Postgraduate School, the recommendations in the previous chapters are specific to the topics of
those report sections and important for the institution to implement. Many are internally focused and are im-
mediately actionable. Instead of listing those again, the following recommendations distill the most important
themes of the Committee’s deliberations and imperatives for action that include an external reach with actions
that require DoN engagement:

1. Implement a special charter status for NPS with the Department of the Navy that provides flexibility in
hiring faculty and staff, funding and fund-raising, facilities, student markets, advertising/recruitment,
and partnerships.

2. Capitalize on the need for innovation across capabilities, operational concepts, personnel policies and
organizational structures.

3. Continue NPS’ responsiveness to national security priorities and accelerate development of hybrid
resident/distant programs to improve responsiveness to DoD/DoN and federal agency requirements.
Investments in this area should consider the establishment of conference facilities.

4. Make the following visible and aggressive institutional priorities: classified research and education
capabilities, energy, government acquisition, cyber, modeling and simulation, regional studies, and

unmanned systems. Investments will have to include expansion of classified facilities.

5. Expand the NPS research portfolio and rebalance to increase 6.1/6.2 research.

Adm. Gary Roughead
Chief of Naval Operations

6. Maintain technological flexibility with a robust cyberinfrastructure and services.
7. Consolidate base operations with local community and other local Department of Defense assets.

8. Work with SECNAV to modify promotion board precepts to value quality graduate education in the
selection process. Request the CNO designate NPS and NWC as the major contributors to the Navy’s
Graduate Education Strategy with objectives that place them at the core of providing graduate educa-
tion for the Navy and other Services (and civilians).

9. Promote the NPS value proposition with DoD, DoN and federal agency leaders through programs,
events, publications, and media.

Like the Department of Defense and the Department of the Navy it serves, NPS faces a future defined by complex-
ity and uncertainty. Its mission and the tools it uses to educate students and conduct research are likely to change
more rapidly than ever before, and its sponsors will be relentless in their search for operating efficiencies. These
macro trends have implications for nearly every aspect of NPS operations. The next Strategic Plan will have to ac-
count for specific adjustments related to the above. More difficult perhaps will be the need to assess carefully some
fundamental but difficult changes in organization and leadership selection, so that NPS has the agility and flexibil-
ity to meet 21st century challenges.

The crucial element for the future is flexibility — not continued requests for additional resources or building
on existing programs using the same historical patterns for program growth. The successful institutions of the
future will be adaptable to changing conditions or newly discovered information. Speed of responsiveness will
be another defining factor. But they require the flexibility to recruit and retain the best faculty and staff talent,
expand and reduce physical capacity as needed, raise funds, reallocate resources, publicly communicate their
intentions and accomplishments, expand student markets, increase international enrollments and engage in
partnerships with other institutions and industry.

The above recommendations represent actions that will provide NPS with the flexibility to innovate and excel in
targeted areas of curriculum and scientific inquiry, and to raise NPS’ national and global profile as a world-class
institution of education, research and service to national security priorities.

When the CNO visited NPS as the graduation speaker in March 2011, he and Presi-
dent Oliver had occasion to discuss the work of the Committee on the Future. The
CNO was intrigued by the findings to date and asked to meet with President Oliver
on May 16, 2011 for a half-day session where many of the above recommendations
were discussed and subsequent related actions were directed. It is gratifying for the
Committee to see the value of NPS being leveraged by the CNO in open discussions
and consideration of innovative approaches to NPS’ future contributions. This is
precisely the kind of adaptability and responsiveness to emerging requirements that
will define a successful future — for NPS and the Department of the Navy.
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Appendix

NAVAL POSTGRADUATE SCHOOL COMMITTEE ON THE FUTURE

CHARTER APRIL 2010

- CHARTER LETTER

As the Naval Postgraduate School implements its strategic plan, Vision for a New Century, and works to extend

that vision, the Committee on the Future is asked to look beyond the boundaries of the present and into the pos-

sibilities of the future. The world continues to change at a significant pace and higher education institutions must

challenge themselves to stay current with the frontiers of knowledge creation and scientific inquiry.

The Committee on the Future is asked to consider some of the important changes on the higher education land-

scape and provide advice about how the Naval Postgraduate School can fully realize its potential itself as a central

resource to the nation — a center of academic quality, in research and graduate education, and a source of relevant,

leading edge information on national security priorities.

A university is more than a collection of curricula and projects, faculty and students — it is an intellectual energy

that fuels inquiry and provokes the status quo. How an institution ensures its edge is by asking thought leaders

to comment on how the future will be shaped. Specifically, NPS needs to hear what academic areas are crucial to

national security, what technologies must be developed, what multidisciplinary synergies must be cultivated, and

what focused areas of research must be supported. At the same time, NPS needs to hear about alternate resourcing

strategies, possible improvements to use of existing resources, and methods for priority-setting.

The Committee is asked to take a full year to develop its report and to consider the voice of the campus commu-

nity as well as opinions of leaders in the Department of Navy, Defense, other federal agencies, higher education

institutions, and those of our global partners.
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Appendix 2: MEMBERS' BIOGRAPHIES

The membership composition of the Committee on the Future, Naval
Postgraduate School has been selected ensuring a balanced, indepen-
dent perspective representing the following factions:

Academia

Military (Navy, Air Force, Marine Corps, Army)

Business

Research

National Security

REAR ADM. W. G. “JERRY” ELLIS, U.S. NAVY (RET.)
Undersea Warfare Chair and the Director of the Undersea Warfare
Research Center, Naval Postgraduate School

Rear Admiral W. G. “Jerry” Ellis, U.S. Navy (Ret.), became the Under-
sea Warfare Chair and the Director of the Undersea Warfare Research
Center at the Naval Postgraduate School in Monterey, California, in
March 2009. Prior to this, he served as the Special Assistant for Under-
sea Strategy in the Office of the Secretary of the Navy. As such, he was
the senior advisor to the Secretary of the Navy for policy relating to the
Department of the Navy’s Undersea Warfare Strategy.

After 36 years of active duty, Rear Admiral Ellis retired and entered
the Senior Executive Service in June 2000, continuing on as the Di-
rector of the Deep Submergence Program and Director, Defense Li-
aison Division. In that position he served as the CNO’s principal ad-
visor on Submarine Rescue, Deep Submergence Vehicles, and Deep
Diving Operations.

Rear Admiral Ellis attended Georgia Tech for one year before attending
the U.S. Naval Academy, graduating with distinction in 1964. A career
nuclear submariner, Rear Admiral Ellis served aboard the submarines
USS Catfish (SS 339), USS Snook (SSN 592), USS Billfish (SSN 676),
and USS Andrew Jackson (SSBN 619). He commanded USS Ulysses S.
Grant (SSBN 631) conducting missile patrols out of Holy Loch, Scot-
land. In addition, he was the first Commanding Officer of USS City of
Corpus Christi (SSN 705). He also commanded Submarine Squadron
Six, which included a submarine tender and ten attack submarines.
While assigned as the Chief of Staff for Commander Submarine Force
U.S. Atlantic Fleet, he was selected for Flag Rank. As a Flag Officer, he
served as Commander Submarine Group Ten, which consisted of all
strategic submarines in the Atlantic Fleet. His final sea assignment was
command of the U.S. Pacific Fleet Submarine Force.

Ashore, Rear Admiral Ellis served as the Director of the Enlisted Nu-
clear Power School in Mare Island, California. Later, as a Captain, he
was the Head Detailer for all enlisted submariners and nuclear trained
personnel in the Bureau of Naval Personnel. Following this, he was the
Senior Member of the Atlantic Fleets Nuclear Propulsion Examining

Board charged with inspecting and ensuring the safety of all nuclear
powered ships and submarines in the Atlantic. His first tour as a Flag
Officer was as the Deputy Assistant Secretary for Military Application
in the Department of Energy. This was accomplished during a period
of great change to the Nation’s Nuclear Weapons Program. In addition,
Rear Admiral Ellis has also served as the Oceanographer of the Navy
and as Director, Navy Special Programs.

Rear Admiral Ellis’ personal decorations include the Defense Distin-
guished Service Medal, the Navy Distinguished Service Medal (two
awards), the Legion of Merit (five awards), the Meritorious Service
Medal (three awards), the Navy and Marine Corps Commendation
Medal, the Navy and Marine Corps Achievement Medal, and various
service and campaign awards. As a Senior Executive, he was awarded
the Meritorious Senior Executive Presidential Rank Award for 2004 and
2009. In June, 2007, Rear Admiral Ellis was presented the National In-
telligence Distinguished Service Medal, the Nations highest award for
Intelligence. Recently, the Secretary of the Navy presented him with the
Distinguished Civilian Service Award, the highest Department of the
Navy award for civilian service.

During his career, Rear Admiral Ellis earned a Masters Degree from
Sloan School of Management at MIT as a Chief of Naval Operations
Scholar. He has also attended the Naval War College and many other
executive-level courses. He serves on the Advisory Council of the Na-
val Submarine League and is a former National Director for the Navy
League of the United States. In addition, he is a former Chairman of
the Board of Trustees for the Georgia Tech Research Corporation and
the Georgia Tech Applied Research Corporation. He is currently serv-
ing as a member of the External Advisory Council for the Georgia Tech
Research Institute and a member of the External Advisory Board for the
Applied Physics Laboratory of the University of Washington.

MICHAEL BAYER

President/CEO, Dumbarton Strategies, and Board of Advisors,

Naval Postgraduate School

Michael Bayer is the President and CEO of Dumbarton Strategies
which provides strategic planning and merger and acquisition counsel
for enterprises engaged in the energy and national security sectors.
Mr. Bayer also serves as Director of Dyncorp International, Siga Tech-
nologies Inc, and Willbros Group Inc. In addition, he is the Chairman
of the Defense Business Board, a member of the Sandia National Labo-
ratory’s National Security Advisory Panel, the Defense Science Board,
the Oak Ridge National Laboratory’s National Security Strategic Ad-
visory Group, and the CNO’s Executive Panel. Early in his career, he
was Counsel to a senior Member of the U.S. House of Representatives,
Deputy Assistant Secretary at the U.S. Department of Energy, Malcolm
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Baldrige’s Associate Deputy Secretary of Commerce, Counselor to the
U.S. Synthetic Fuels Corp, Counselor to President Bush’s Commission
on Aviation Security and Terrorism, and the Federal Inspector for the
Alaska Natural Gas Transportation System.

MARK BRECKENRIDGE

SES, Deputy Director, Defense Manpower Data Center

Mr. Breckenridge is the Deputy Director of the Defense Manpower
Center (DMDC) and is responsible for oversight of the largest and
most comprehensive identity protection family of systems in the
Department of Defense (DoD), management of a dozen major op-
erational DoD programs, oversight of DoD eligibility and benefits
management systems, supervision of a multi-disciplinary staff, and
administration of the Seaside, California office. DMDC responds to
the information and analysis requirements of the Office of the Secre-
tary of Defense (OSD), the Military Departments, the Congress and
others involved in developing and evaluating manpower and person-
nel policy. Prior to his current assignment, Mr. Breckenridge served
as the Deputy Director of the Identity Authentication Office (IAO) at
DMDC. He was responsible for program management of secure enter-
prise identity management and access solutions including the Defense
Biometric Identification System (DBIDS). DBIDS is the largest opera-
tional physical access and authentication system in the Department of
Defense and is used to protect military bases around the world. Mr.
Breckenridge holds a Master’s degree in Software Engineering from
National University, and is a 1980 graduate of the United States Naval
Academy. He is also a graduate of the Federal Executive Institute.

CAPT. JAMES DURHAM USN (RET)

Vice President and Director, Undersea Systems and Technology
Systems Planning and Analysis, Inc.

James Durham leads the Naval Systems, Technology and Analysis Di-
vision, which conducts assessments, program and acquisition plan-
ning, systems engineering and effectiveness analyses across a spec-
trum of naval and national security issues. The Division is comprised
of three groups: the Intelligence, Surveillance, Reconnaissance Systems
Group, the Underwater Technology Assessment Group, and the Joint
Tactical Analysis Group.

Mr. Durham has more than 36 years experience in the management,
development and implementation of undersea systems, including
26 years as a Navy Officer in submarine command and intelligence
operations. His experience includes programmatic assessments, and
assessment of technical, operational, and financial aspects of various
programs, emerging technology concepts and systems. He has been
with Systems Planning and Analysis, Inc. since 1996.

Mr. Durham holds a degree in Mathematics from the U.S. Naval Acad-
emy, and a degree in Ocean Engineering from MIT and Woods Hole
Oceanographic Institution.

NOTE: In 2011, Mr. Durham became the Chief Operating Officer of Stra-
tegic Analysis, Inc.

DR. FRANK GIRALDO

Professor and Associate Chair for Research, Department of Applied
Mathematics, Graduate School of Engineering and Applied Sciences,
Naval Postgraduate School

Dr. Frank Giraldo is a Professor and Associate Chair for Research in
the Department of Applied Mathematics and Graduate School of En-
gineering and Applied Sciences at the Naval Postgraduate School. In
addition to teaching and lecturing at the Naval Postgraduate School,
Dr. Giraldo has headed up many important research projects, received
numerous grants and several prestigious awards and honors for his
work. The focus of his work has been in the development of accurate
and efficient computer models for predicting the behavior of the at-
mosphere and ocean. Among his achievements, is the construction
a new atmospheric model called NSEAM, currently shown to be the
most accurate atmospheric model in existence.

He is also the Chairman Elect for the Naval Postgraduate School’s Fac-
ulty Council.

Dr. Frank Giraldo received BS in Mechanical Aerospace Engineering
from Princeton University and his PhD in Mechanical and Aerospace En-
gineering from the University of Virginia.

MARK GORENFLO

SES, Principal Deputy and Senior Director for Future Capabilities
for the Deputy Under Secretary of the Navy for Plans, Policy,
Oversight and Integration

Mr. Gorenflo was first appointed to the Senior Executive Service as the
Deputy Assistant Secretary for Policy for the Department of Veterans
Affairs in April 2008. From Sept. 2007-April 2008, he served as Act-
ing Principal Director for Forces Transformation & Resources in OSD.
From August 2005-August 2007, Mr. Gorenflo served as the Director of
Communications for the 7th Vice Chairman of the Joint Chief of Staff,
Adm. E.P. Giambastiani, USN. His first appointment in the Civil Ser-
vice was as the Director of the Commanders Advisory Group for the
Supreme Allied Commander Transformation/Commander U.S. Joint
Forces Command in Norfolk, VA from October 2004-August 2005.

From 1983 to 2004, Mr. Gorenflo served as a submariner in the Unit-
ed States navy, retiring as a Commander. During his Navy career, he
served aboard USS Norfolk (SSN714), USS Montpelier (SSN 765) as
new construction Engineer, and USS Georgia (SSBN 729) (Blue) as Ex-
ecutive Officer and commanded USS Parche (SSN683).

Mr. Gorenflo graduated with distinction from the United States Na-
val Academy in 1983, where he served as Brigade Commander and
received a bachelor’s of science as a Trident Scholar. He went on the
receive a master’s of arts degree in politics and philosophy as a Rhodes
Scholar from the University of Oxford in 1985.

CAPT. KARL M. HASSLINGER, USN (RET)

Director, Washington Operations General Dynamics, Electric Boat
Karl M. Hasslinger is a retired Navy Captain and former nuclear attack
submarine commander with a background in defense strategy. He served
as a Fellow on the Chief of Naval Operations Strategic Studies Group, as
the Strategic Planning Assistant to the Director of Submarine Warfare on
the Chief of Naval Operations staff and as a Military Assistant in the Of-
fice of Secretary of Defense — Net Assessment. He is currently the Direc-
tor of Washington Operations for General Dynamics Electric Boat, where
he is responsible for the company’s strategic analysis, government rela-
tions, business development and missile defense activities.

DR. CHRISTINE M. HASKA

Vice President of Information Resources and

CIO, Naval Postgraduate School

Dr. Haska joined The Naval Postgraduate School as CIO (Chief In-
formation Officer) in 2002, and soon after established the Office of
Institutional Research. In 2007, she also took on responsibility for
Institutional Advancement. The Information Resources portfolio in-
cludes a number of areas: Information Technology and Communica-
tion Services, Institutional Research and Planning, Educational Tech-
nology, Information Assurance, and Institutional Advancement. She
serves on the Higher Education and Research Competitive Cluster for
the region, and is engaged in a number of collaborative initiatives with
other higher education and Department of Defense institutions. Dr.
Haska earned her baccalaureate and master’s degrees from San Jose
State University and her Ph.D. from the University of Arizona.

At NPS, she led the effort to develop a five-year strategic plan for In-
formation Technology, she established a program of ongoing Institu-
tional Research to support accreditation and strategic planning, and
worked with colleagues at the Naval Academy and Naval War College
to develop the Navy Higher Education IT Consortium. Dr. Haska is
one of the six CIOs overseeing the Monterey Peninsula DoDNet, a re-
gional infrastructure linking six local Department of Defense organi-
zations. Dr. Haska has been active in publishing articles and present-
ing papers at professional association conferences.

For ten years previously, she served as Vice President for Planning at
Rutgers, The State University of New Jersey, overseeing Information
Technology, University Communications, Institutional Research and
Strategic Planning. Prior to that, she worked at Tulane University for
eight years, her last position there being Deputy Provost.

REAR ADM. JAMES M. MCGARRAH, PE, CEC, USN (RET)
Director, Information Technology and Telecommunications Labora-
tory, Georgia Tech Research Institute

Following successful Navy and telecommunications industry careers,
Jim McGarrah joined the Georgia Tech Research Institute (GTRI) in
November, 2008, as the Director of the Information Technology and
Telecommunications Laboratory (ITTL). In this capacity, he leads over
200 research faculty, staff and students in delivering applied research
solutions for sponsors in federal, state and local government and in the
commercial sector.

Jim graduated “With Distinction” from the U.S. Naval Academy with
a Bachelor of Science degree in Mechanical Engineering and received
his Navy commission in 1973. He served in both the active and re-
serve components of the U.S. Navy for 33 years. His key assignments
included Electronic Warfare Officer and Damage Control Assistant
in USS Belknap (CG-26), staff engineer assignments with U.S. Cen-
tral Command and U.S. European Command, and various line and
staff assignments in the Naval Construction Force. During his com-
mand of Naval Mobile Construction Battalion TWENTY-FOUR
(NMCB-24), he led recovery operations in the Southeastern U.S. fol-
lowing Hurricane Hugo, and supported operations of the FIRST Ma-
rine Expeditionary Force in Saudi Arabia and Kuwait during Operation
Desert Storm. His “Seabee” battalion was twice selected as “Best of Type”
under his command. He also commanded the THIRD Naval Construc-
tion Regiment and served as Deputy Commander of the FIRST Naval
Construction Division. During his final uniformed position as Deputy
Chief of Civil Engineers and Director of the Contingency Engineering
Group, he assumed additional duties leading a special assignment for
the Secretary of the Navy. Following retirement from the Navy in 2006
as a Rear Admiral (O-8), he served an additional two years as a senior
civilian Special Assistant working for the Deputy Secretary of Defense.
His military awards include the Defense Distinguished Service Medal,
Legion of Merit, Bronze Star Medal, Meritorious Service Medal (2),
Navy/Marine Corps Commendation Medal (3), Navy/Marine Corps
Achievement Medal and various campaign and service medals.

In addition to his military career, Jim spent 24 years in the telecom-
munications industry working for Southern Bell, BellSouth and Cin-
gular Wireless. He served primarily in operational and planning as-
signments with the network department. He also led organizations
that were involved in the evaluation and deployment of new technolo-
gies such as fiber optics and wireless communications. He represented
BellSouth’s wireless segments for four years in various North Ameri-
can telecommunications standards organizations. He retired from
Cingular Wireless in 2003 as Executive Director of National Network
Planning and Operations.

Jim holds a Master’s of Arts degree in Human Resource Management
from Pepperdine University, a Master’s of Science degree in Mechanical
Engineering from Georgia Institute of Technology, and is a registered
Professional Engineer in the state of Georgia. He is an active member
and Chairman of the Board of Trustees of his church, a member of
several civic and professional organizations, and is Past President and
member of the Board of the Seabee Memorial Scholarship Association.

DR. DOUG MOSES

Vice Provost of Academic Affairs, Naval Postgraduate School

Dr. O. Douglas Moses is currently the Vice Provost of Academic Af-
fairs. A graduate of Cornell University, San Diego State University
and University of California Los Angeles, where he received his B.A.,
M.B.A. and Ph.D,, respectively.

Dr. Moses has served at NPS as an Associate Professor in the Graduate
School of Business and Public Policy and Associate Provost for Aca-
demic Affairs, an Associate Dean and Associate Chair of Instruction,
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and as an Academic Associate for Financial Management. Dr. Moses has
also been a visiting lecturer at Stanford University, University of Califor-
nia Berkeley, Santa Cruz and Los Angeles, at California State University
Hayward, San Jose State University and at Golden Gate University.

A veteran of the United States Navy, Dr. Moses’ teaching and re-
search interests include financial and managerial accounting, report-
ing and statement analysis as well as business education. A recipient
of the Allen Griffin Award and the John Jay Schieffelin Award for Ex-
cellence in Teaching, and the Arthur Anderson Distinguished Teach-
ing Award at University of California Los Angeles. Dr. Moses is also
a member of the American Accounting Association.

Publications by Dr. Moses include Error Patterns from Alternative
Cost Progress Models, published in the Journal of Parametrics; Orga-
nizational Slack and Risk Taking Behavior, published in the Journal of
Organizational Change Management; Cash Flow Signals and Analysts’
Earnings Forecast Revisions, published in the Journal of Business Fi-
nance and Accounting.

MS. COLLEEN NICKLES

Vice President of Finance and Administration,

Naval Postgraduate School

Ms. Colleen Nickles, Vice President, is the chief administrative officer
for Finance and Administration at the Naval Postgraduate School. Her
responsibilities include providing vision and leadership for a number
of academic support services to the campus, and representing NPS
with external parties on financial and administrative issues. She has
organizational responsibility for the Comptroller’s Office, Command
Evaluation, Resource Planning and Management, and financial sys-
tems support. She is the executive sponsor for the implementation of
the Kuali Financial System at NPS. Vice President Nickles is a member
of the NPS senior leadership team, serving on the Provost’s Council
and the President’s Executive Council. She currently serves on the NPS
Western Association of Schools and Colleges (WASC) Steering Com-
mittee and the Educational Effectiveness Task Force, and participates
with WASC as an evaluator for other institutions.

Ms. Nickles has a Master’s Degree in Higher Education Administration
from the University of California, Berkeley, and an undergraduate de-
gree in Business Education from the University of Illinois, Champaign-
Urbana. She has spent the past 25 years of her career in serving higher
education institutions. Before assuming the title of Vice President, Ms.
Nickles was a Special Advisor to the President at NPS for financial and
administrative matters. Previous to her service at NPS, she was Assistant
Vice Chancellor for Financial Services in the Chancellor’s Office of the
California State University, with responsibility for Accounting, Spon-
sored Programs, Contracts and Procurement, Risk Management, Ex-
ternal Finance, Cash Management, Banking, and Investments for the 23
campus system. Ms. Nickles spent 17 years with the University of Cali-
fornia in budget, finance, cash management, and administrative roles in
the Treasurer’s Office, the Office of the President, and the San Francisco
campus. During her seven years with the California State University, she
also served as Associate Vice President and Auxiliary Director for the
Monterey Bay campus of the California State University.

DR. SUNDER RAMASWAMY

President, Monterey Institute of International Studies

Sunder Ramaswamy Sunder Ramaswamy became the 13th president of
the Monterey Institute of International Studies in January 2009.

Ramaswamy is widely recognized for his scholarly and professional
work in international and development economics, particularly in
India and Africa. He has written and edited books, authored articles
for a variety of scholarly journals focused on development and in-
ternational economics, delivered presentations at international con-
ferences on four continents, and been quoted in local, national, and
international media.

His academic and administrative background is well suited to helping
MIIS respond to the challenges ahead and to the emerging needs of
21st-century students. Prior to his transition to Monterey, Ramaswamy
served as Middlebury College’s Frederick C. Dirks Professor of Interna-
tional Economics (a position he continues to hold), the dean for faculty
development and research, and the project director of the Middlebury-
Monterey Integration Task Force. He has also served as the director of
the Madras School of Economics in Chennai, India, one of India’s pre-
mier institutes for graduate education and economics research.

He received his Ph.D. in economics from Purdue University in 1991,
in addition to an M.S. from Purdue, an M.A. in economics from the
Delhi School of Economics, and a B.A. in economics from St. Stephen’s
College, University of Delhi, India.

Ramaswamy is currently working on projects fostering economic
reforms in India. He has also been involved with USAID and IN-
TSORMIL projects on agricultural development in Sub-Saharan Af-
rica. His teaching and other academic work has been supported by
grants from the Davis Foundation, Ford Foundation, and Kellogg
Foundation. He has also been a consultant to UNCTAD, UNIDO,
the United Nations University, and the World Bank.

MA]. RANDY STAAB

United States Marine Corps, Chair, President’s Student Council, 2010
Major Randy Staab is currently assigned to the Naval Postgraduate
School’s Graduate School of Engineering and Applied Sciences and is
enrolled in the Department of Electrical and Computer Engineering.
Upon graduation in December 2011, he will receive a M.S. in Electri-
cal Engineering with a certificate in Network Engineering and report
to Marine Corps Tactical Systems Support Activity, Camp Pendleton,
California. He is also enrolled in the Graduate School of Business and
Public Policy where he will receive a M.S. in Program Management.

Major Staab is a Naval Aviator with over twenty-one years of service
beginning in 1990. After serving three years as an enlisted Marine, he
attended the U.S. Naval Academy and graduated with a B.S. in Engi-
neering in 1997. After his qualification as a Marine helicopter pilot
in 2000, he served from 2001-2009 in Operation Enduring Freedom
and Operation Iraqi Freedom as a pilot, forward air controller embed-
ded within an infantry battalion, and staff officer. Prior to his current
assignment, he was the Deputy Chief of Strategic Plans for the Multi-

National Security Transition Command-Iraq and the NATO Training
Mission-Iraq.

He has attended a variety of military schools including the U.S. Naval
Academy, Marine Officer Basic Course, Naval Flight Training School,
Tactical Air Control Party Course, Aviation Safety Officer School,
MATSS Basic Instructor Course, Marine Corps University Amphibi-
ous Warfare School, and the Marine Corps University Command and
Staff College, and the Naval Postgraduate School.

His personal awards include the Bronze Star Medal, Air Medal (Strike/
Flight), Navy and Marine Corps Commendation Medal with Combat
Distinguishing Device, Joint Service Achievement Medal, Navy and
Marine Corps Achievement Medal, and the Combat Action Ribbon.

DR. KARL van BIBBER

Vice President & Dean of Research, Naval Postgraduate School

Karl van Bibber received B.S. (Physics, Mathematics) and Ph.D. (Phys-
ics) degrees from the Massachusetts Institute for Technology, where he
subsequently served as Instructor of physics. After a Lectureship at the
University of California Berkeley, and Postdoctoral fellowship at Law-
rence Berkeley National Laboratory, he joined the faculty of Stanford
University, serving as Assistant Professor of Physics from 1980-1985.

He joined LLNL in 1985, where he founded and built up the High
Energy Physics & Accelerator Technology Group, bringing the Lab-
oratory into collaboration with DoE Office of Science laboratories
in the design, construction and scientific exploitation of accelera-
tors for high energy physics. He was the LLNL Project Leader for
the SLAC/LBNL/LLNL B Factory accelerator and detector, which
announced the discovery of CP-violation in the b-quark system in
July 2000, and Program Leader for R&D on the future International
Linear Collider. He is Co-Spokesperson for the Axion Dark Matter
eXperiment (ADMX) sited at Livermore, the most sensitive search
for axionic dark matter in the world.

In 2001, he became Chief Scientist for the Physics & Space Technologies
Directorate. In 2002 was appointed Deputy Director of the Laboratory
Science & Technology Office (LSTO) at LLNL, providing day-to-day
management of the Laboratory’s $95M Laboratory Directed Research
and Development (LDRD) Program. In 2007 he was appointed Chief
Scientist for the newly-constituted Physical Sciences Directorate.

He joined the Naval Postgraduate School in January 2009, serving
as Vice-President and Dean of Research. He also holds an appoint-
ment to Professor of Physics within the Graduate School of Engi-
neering and Applied Sciences.

He has authored or co-authored more than 100 papers in nuclear and
particle physics, accelerator technology, and particle astrophysics. He
was the recipient of an Alfred P. Sloan Research Fellowship (1982), the
Director’s Distinguished Performance Award for the B Factory (1997),
and the LLNL Science and Technology Award (2002, with the B Fac-
tory team) for outstanding scientific and technical contributions to the
discovery of CP-violation in the B-Meson System. In 2000 he shared the
DoE Deputy Secretary’s Award for the B Factory. In 2001 was elected

Fellow of the American Physical Society, and in 2006 he was elected Fel-
low of the American Association for the Advancement of Science, for his
research in dark matter. Five physics postdoctoral fellowships were en-
dowed in his name at Stanford University in 2005 by an anonymous in-
dustrialist and Stanford alumnus. He currently serves as the Vice-Chair
of the California Section of the American Physical Society.

LT. MATTHEW T. YOKELEY

United States Navy, Chair, President’s Student Council, 2011,

Naval Postgraduate School

A native of Marshall, Missouri, Lieutenant Matthew T. Yokeley
graduated from the University of Missouri-Columbia in 2006 with
a Bachelor of Science degree in Agricultural Journalism.

Afloat, Lieutenant Yokeley completed his division officer tours aboard
the destroyer USS James E. Williams (DDG 95) as the Strike Warfare
Officer and as the Navigator. During his sea tours he made three de-
ployments. His first two deployments were to the Fifth Fleet AOR in
support of Operations Iraqi Freedom and Enduring Freedom. His
third deployment was also to the Fifth Fleet AOR in support of Com-
mander Joint Task Force Horn of Africa counter-piracy operations.

Ashore, Lieutenant Yokeley is currently a student at the Naval Post-
graduate School earning a Master of Science degree in Operations
Analysis and a Masters of Human Systems Integration. He is also com-
pleting the Naval War College Non-resident Program for Joint Profes-
sional Military Education Phase I.

Lieutenant Yokeley’s personal awards include the Navy and Marine
Corps Achievement Medal as well as multiple unit and service awards.
He is married with three children.



70

NAVAL POSTGRADUATE SCHOOL

COMMITTEE ON THE FUTURE REPORT SEPTEMBER 201 |

71

Bibliography

10.

11.

12.

13.

Accreditation Board for Engineering and Technology (ABET)
www.abet.org

Accreditation Policy and Procedure Manual: Effective for
Evaluations During the 2010-2011 Accreditation Cycle.
www.abet.org/Linked%20Documents-UPDATE/Criteria%20
and%20PP/A004%2010-11%20Accredition%20Policy%20and%20
Procedure%20Manual%2011-05-09.pdf

Accreditation Statistics 2007-2008 Cycle and Trend Data
www.abet.org/Linked%20Documents-UPDATE/Stats/08- AR%20
Stats.pdf

Africom/United States Africa Command
www.africom.mil

Air Force Contracting Strategic Plan 2009-2013.
http://ww3.safaq.hq.af.mil/shared/media/document/AFD-070517-
042.pdf

Air Sea Battle: A Point-of-Departure Operational Concept 2010
www.csbaonline.org/4Publications/PubLibrary/R.20100518.Air_
Sea_Battle_ A _/R.20100518.Air_Sea_Battle_ A_.pdf

American Association of University Professors
www.aaup.org/ AAUP/GR/federal/FutureofHigherEd

America’s Energy Future: Technology and Transformation 2009.
www.nap.edu/catalog.php?record_id=12091

Annual Report To Congress: Military and Security Developments
Involving the People’s Republic of China. 2010.
www.defense.gov/pubs/pdfs/2010_CMPR_Final.pdf

Another Crossroads? Professional Military Education Two Decades
after the Goldwater-Nichols Act and the Skelton Panel 2010.
http://armedservices.house.gov/pdfs/PMEReport050610/
PMEReport050610.pdf

Approaches to Future Space Cooperation and Competition in a
Globalizing World 2009.
www.nap.edu/catalog.php?record_id=12694

Army Cyberspace Operations Concept Capability Plan 2016-2028
[TRADOC Pamphlet 525-7-8]
www.tradoc.army.mil/tpubs/pams/tp525-7-8.pdf

Asia’s Rising Science and Technology Strength: Comparative
Indicators for Asia, the European Union, and the United States.
National Science Foundation 07-319. August 2007.
www.nsf.gov/statistics/nsf07319

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Association of American Universities
www.aau.edu/policy/commision_future.aspx?id=6876

Association to Advance Collegiate Schools of Business (AACSB)
www.aacsb.edu

Attis, D. Higher Education and the Future of U.S. Competitiveness.
p. 81-87. The Tower and the Cloud: Higher Education in the Age of
Cloud Computing. Educause.
http://net.educause.edu/ir/library/pdf/PUB7202h.pdf

Basic Facility Requirements (BFR). Naval Support Activity Monterey.
2010.

Business Transformation Agency 2010 Congressional Report on
Defense Business Operations.
www.bta.mil/products/CongressionalReport/ MCR2010.pdf

Capability of the People’s Republic of China to Conduct Cyber
Warfare and Computer Network 2009.
www.uscc.gov/researchpapers/2009/NorthropGrumman_PRC_
Cyber_Paper_FINAL_Approved%20Report_160ct2009.pdf.

Capitalizing on Complexity: Insights from the 2010 IBM Global
Chief Executive Officer Study.
www-935.ibm.com/services/us/ceo/ceostudy2010/index.html

Center for Strategic and Budgetary Assessments
www.csbaonline.org/2006-1/index.shtml

Change. May/June 2010.
www.changemag.org/Archives/Back%20Issues/May-June%202010/
quality-european-full. html

Chemical and Biological Defense Program
www.acq.osd.mil/cp

Classroom Connections: Teaching at the Naval Postgraduate School.
www.nps.edu/video/portal/Channel.aspx?enc=BK38{kOJftF4Z90D6
KjocdnHVLbrQfVG

Commission on the Future: First Round of Recommendations from
the Working Groups. March 2010. Berkeley, CA: University of
California.

Commission on the Future of Graduate Education in the United States:
The Path Forward: The Future of Education in the United States 2010.
Council of Graduate Schools and Educational Testing Service.

Concepts & Programs 2010.
www.usmc.mil/unit/pandr/Documents/Concepts/2010/CP2010Index.html
www.usmec.mil/unit/pandr/Pages/candp.aspx

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

The Condition of Education. (NCES 2004-077). U.S. Department of
Education: National Center for Education Statistics (annual).
http://nces.ed.gov/programs/coe

Congress: House Armed Services Committee
http://armedservices.house.gov

Cooperative Strategy for 21st Century Seapower 2007.
www.hsdl.org/?view&doc=83814&coll=public

Council for Higher Education Accreditation
www.chea.org

Council of Graduate Schools
www.fgereport.org/rsc/pdf/CFGE_report.pdf
www.fgereport.org/rsc/pdf/ExecSum_PathForward.pdf
www.cgsnet.org/Default.aspx?tabid=387.

Defense Science Board
www.acq.osd.mil/dsb
www.acq.osd.mil/dsb/reports2000s.htm

Department of Defense: Cybersecurity
www.defense.gov/home/features/2010/0410_cybersec
www.whitehouse.gov/cybersecurity/comprehensive-national-
cybersecurity-initiative

Department of Defense Information Management and Information
Technology Strategic Plan 2008-2009.
http://cio-nii.defense.gov/docs/DoDCIO_Strat_Plan.pdf

Department of Defense Open Government Plan 2010.
http://open.dodlive.mil/files/2010/04/DoD-Open-Gov-Plan-v1.0-2010
-04-07.pdf

Department of Defense Policy for Responsible and Effective Use of
Internet-Based Capabilities 2010.
www.defense.gov/NEWS/DTM%2009-026.pdf

Department of Defense Strategic Management Plan 2009.
http:/dcmo.defense.gov/documents/2009SMP.pdf

Department of Defense Strategy for Operating in Cyberspace
(DSOC), July 2011
www.defense.gov/news/d20110714cyber.pdf

Distributed Learning Education at NPS - Same Quality, Delivered
Worldwide. March 2010. Monterey, CA: Naval Postgraduate School.

Engineering Workforce Commission Engineering Enrollment Trends.
www.ewc-online.org/data/enrollments_data.asp

Enhancing Adaptability of US Military Forces. Defense Business Board.
www.acq.osd.mil/dsb/reports/
EnhancingAdaptabilityOfUSMilitaryForces.pdf

Evaluating Navy’s Funded Graduate Education Program: A Return-
on Investment Framework. Kristy Kamarck, Harry Thie, Marisa
Adelson, Heather Krull. Rand: 2010.

Federal Chief Information Officers’ Council
WWwWw.cio.gov

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Federal Funds for Research and Development: Fiscal Years 2007-2009.
National Science Foundation 10-305. May 2010.
www.nsf.gov/statistics/nsf10305/pdf/nsf10305.pdf

The Future of Higher Education: How Technology Will Shape Learning.
www.nmc.org/pdf/Future-of-Higher-Ed-(NMC).pdf

Georgia Tech Research Institute External Advisory Council: Social
Media clip
www.youtube.com/watch?v=sIFYPQjYhv8&feature=player_embedded

Graduate Education: The Backbone of American Competitiveness
and Innovation 2007. Council of Graduate Schools.
www.cgsnet.org/portals/0/pdf/GR_GradEdAmComp_0407.pdf

Graduate Students and Post doctorates in Science and Engineering
1994-2008
www.nsf.gov/statistics/gradpostdoc

Grummon, PhD., Phyllis, T.H. Trends in Higher Education. Vol. 6. N2.
Planning for Higher Education: The Journal of the Society for College and
University Planning. Volume 38, Number 2. April-June 2010.

Hoffer, TB, K Grigorian and E Hedberg. Postdoc Participation of
Science, Engineering, and Health Doctorate Recipients. National
Science Foundation 08-307. March 2008.
www.nsf.gov/statistics/infbrief/nsf08307/nsf08307.pdf

Homeland Security Strategic Plan 2008.
www.dhs.gov/xabout/strategicplan

Immerhwar, J, ] Johnson & P Gasbarra. October 2008. The Iron
Triangle: College Presidents Talk About Costs, Access, and Quality.
National Center Report #08-2. The National Center for Public Policy
and Higher Education and Public Agenda.
www.highereducation.org/reports/iron_triangle/iron_triangle.pdf

Inter Academy Council: Women for Science
www.interacademycouncil.net/?id=11228

Interagency Ocean Policy Task Force
www.whitehouse.gov/administration/eop/ceq/initiatives/oceans

Joint Electronic Library
www.dtic.mil/doctrine
www.dtic.mil/doctrine/new_pubs/jointpub.htm

Joint Operating Environment 2010.
www.jfcom.mil/newslink/storyarchive/2010/JOE_2010_o.pdf

Joint Statement to the United Nations on UN Millennium
Development Goals
www.interacademycouncil.net/CMS/Reports/9588.aspx

Katz, RN (Ed.) (2008) The Tower and the Cloud: Higher Education
in the Age of Cloud Computing. Educause. [various relevant
chapters]

www.educause.edu/thetowerandthecloud [entire book online]

Kundra, Vivek. 25 Point Implementation Plan To Reform Federal
Information Technology Management.
www.cio.gov/documents/25-Point-Implementation-Plan-to-
Reform-Federal%20IT.pdf



72 NAVAL POSTGRADUATE SCHOOL COMMITTEE ON THE FUTURE REPORT SEPTEMBER 201 | 73
61. Labs, EricJ., Senior Analysts for Naval Forces and Weapons, CBO 78.  National Military Strategy of the United States of 94.  Naval Postgraduate School: In Review. 111. Nuclear Posture Review.
Testimony: Analysis of the Navy’s Shipbuilding Plans, before the America February 2010. www.nps.edu/About/Publications/NPSpublications.htm] www.defense.gov/npr
Subcommittee on Seapower and Projection Forces Committee on merln.ndu.edu/index.cfm?secID=116&pageID=3&type.
Armed Services, U.S. House of Representatives March 9, 2011. 95.  Naval Postgraduate School: Institutional Proposal 2006. 112. Office of Institutional Research: AOB Resident Enrollments
79. National Opinion Research Center http://intranet.nps.edu/WASC by School and FY 2000-2010. July 2010. Monterey, CA: Naval
62. LMI: Organizational Structure Analysis Report of NPS. LMI www.norc.org/NR/rdonlyres/2D5FD7C8-4AE0-4932-B777- Postgraduate School.
Government Consulting April 2008. 0BC8EA7965EF/0/2007_selectedtabs.pdf 96. Naval Postgraduate School: “Inside NPS” broadcasts.
http://infores/default.aspx www.pentagonchannel. mil 113. Partnerships for Public Purposes: Engaging Higher Education in
80. National Science Foundation Societal Challenges of the 21st Century. April 2008. National Center
63. Mauz, Hank. It's About Value. US Naval Proceedings. Volume www.nsf.org. 97.  Naval Postgraduate School: Letter Accepting Proposal from the for Public Policy and Higher Education.
01.12618/1,170. August 2000. Western Association of Schools and Colleges 2008.
81. National Security Strategy of the United States of America 2009. http://intranet.nps.edu/WASC 114. Peer Analysis Study for the Naval Postgraduate School. Denise P.
64. McRobbie, Michael. The Place of Information Technology in merln.ndu.edu/index.cfm?secID=116&pageID=3&type. Sokol and Paula Dickenson, CES Consultants, December 2008.
Planning for Innovation. Educause Review. 2007 98.  Naval Postgraduate School: Proposal to the Western Association of http://infores/default.aspx
www.educause.edu/EDUCAUSE+Review/EDUCAUSEReview 82. NATO 2020: Assured Security; Dynamic Engagement Analysis Schools and Colleges 2008.
MagazineVolume42/ThePlaceofInformationTechnolog/162071 and Recommendations of the Group of Experts on a New Strategic www.nps.edu/Images/Docs/WASC_CPR_final_gray.pdf 115. Program Guide to the U.S. Navy 2010.
Concept for NATO. www.navy.mil/navydata/policy/seapower/snel0/snel0-all.pdf
65. Monterey Bay Higher Education and Research brochure www.nato.int/cps/en/natolive/official_texts_63654.htm 99.  Naval Postgraduate School Office of Institutional Advancement:
http://EDRES.MCNUSINESS.ORG/FILE_DEPOT/0-10000000/10000 Annual Accountability Reports. 116. Quadrennial Defense Review
-20000/16786/FOLDER/69464/MONTEREY_BAY_EDUC_ 83.  Naval Operations Concept: Implementing the http://infores/ir/default.aspx www.defense.gov/QDR
RESEARCH _BROCHURE.PDF Maritime Strategy 2010.
www.navy.mil/maritime/noc/NOC2010.pdf 100. Naval Postgraduate School Office of Institutional Advancement: 117. The Quadrennial Defense Review in Perspective: Meeting America’s
66. National Academy of Sciences Institutional Advancement Strategic Plan. National Security Needs in the 21st Century.
www.nationalacademies.org. 84. Naval Postgraduate School: Annual Reports. http://infores/ir/default.aspx www.usip.org/files/qdr/qdrreport.pdf
www.nps.edu/About/Publications/NPSpublications.html
67. National Association of Schools of Public Affairs and 101. Naval Postgraduate School Office of Institutional Research: 118. Quadrennial Defense Review Report 2010.
Administration (NASPAA) 85. Naval Postgraduate School: Capacity and Preparatory Review Annual Accountability Reports. www.defense.gov/QDR/images/QDR_as_of_12Feb10_1000.pdf
WWW.naspaa.org Report to the Western Association of Schools and Colleges 2008. http://infores/ir/default.aspx
http://intranet.nps.edu/WASC/ 119. Quadrennial Homeland Security Review Report 2010.
68.  The National Center for Public Policy and Higher Education: 102. Naval Postgraduate School Office of Institutional Research: www.hsdl.org/?view&doc=117525&coll=public
Partnership for Public Purposes: Engaging Higher Education in 86. Naval Postgraduate School: Committee on the Future Institutional Research Strategic Plan.
Societal Challenges of the 21st Century 2008. www.nps.edu/About/CommitteeFuture/index.html http://infores/ir/default.aspx 120. Raffel, Jeffrey A. (2009) What We Have Learned from the NASPAA
www.highereducation.org/reports/wegner/wegner.pdf Standards Review Process. Journal of Public Affairs Education, 16,
87. Naval Postgraduate School: Community Impact Study: The Ripple 103. Naval Postgraduate School: Promoting Excellence in Teaching to no. 1: 5-12.
69. National Center for Higher Education Management Systems Effect, NPS and its Community 2005. Advance Learning (PETAL) www.naspaa.org/jpaemessenger/Article/jpae-vlénl/raffel.pdf
wwww.nchems.org www.nps.edu/About/Publications/NPSpublications.html www.nps.edu/video/portal/Video.aspx?enc=cOrAL6ntWmDIx4KA
WxE3plzluhtJAchs 121. Regets, MC. Research Issues in the International Migration of
70.  National Counterterrorism Center 88.  Naval Postgraduate School: Educational Effectiveness Review Highly Skilled Workers: A Perspective with Data from the United
www.nctc.gov Report to the Western Association of Schools and Colleges 2010. 104. Naval Postgraduate School: State of the University Address States. SRS 07-203. June 2007. National Science Foundation.
http://intranet.nps.edu/WASC May 27, 2010. www.nsf.gov/statistics/srs07203/pdf/srs07203.pdf
71.  National Defense Strategy of the United States of America 2008. www.nps.edu/video/portal/Video.aspx?enc=2%2f53L6QoM 1niy85fs
www.hsdlorg/?view&doc=101242&coll=public 89. Naval Postgraduate School: Command Brief. bPGgPHIYSMBIUYR 122. Report of the Defense Science Board 2010 Study on Enhancing
www.nps.edu/About/Publications/NPSpublications.html Adaptability of US Military Forces Part A. Main Report January 2011.
72.  National Drug Control Strategy 2010. 105. Naval Postgraduate School Strategic Plan: www.acq.osd.mil/dsb/reports/
www.whitehousedrugpolicy.gov/publications/policy/ndcsl0/ndcs2010.pdf ~ 90.  Naval Postgraduate School: Fact Book and Fact Sheet. Vision for a New Century 2008. EnhancingAdaptabilityOfUSMilitaryForces.pdf
http://intranet.nps.edu/Admin/Publications.htm http://intranet.nps.edu/Admin/Publications.htm
73. National Education Association Almanac of Higher Education www.nps.edu/About/Publications/NPS-CL-3109-WEB.PDF 123. Report on Terrorism 2009.
2010 www.nea.org/home/1819.htm 106. Naval Postgraduate School: Update NPS. http://wits-classic.nctc.gov/ReportPDEdo?f=crt2008nctcannexfinal. pdf
91. Naval Postgraduate School Information Technology and www.nps.edu/About/Publications/NPSpublications.html
74. National Education Association Communications Services: Annual Accountability Reports. 124. Revolutionizing Science and Engineering Through
www2.nea.org/he www.nps.edu/Technology/Services/ITACS-Publications.html 107. Navy Posture Statement 2010. Cyberinfrastructure: Report of the National Science Foundation Blue-
www.navy.mil/navydata/people/secnav/mabus/posture_ Ribbon Advisory Panel on Cyberinfrastructure. 2003.
75.  National Health Security Strategy 2010. 92. Naval Postgraduate School Information Technology and statement_2010.pdf www.nsf.gov/od/oci/reports/atkins.pdf
www.hsdl.org/?view&doc=116534&coll=public Communications Services Strategic Plans: The Information
Revolution: Planning for Institutional Change (2003-2008) and 108. Net Generation Guide 2010. 125. Rising Above the Gathering Storm Two Years Later: Accelerating
76.  National Intelligence Council: China: The Impact of Climate Advancing the Mission 2009-2014. www.cio.gov/Documents/NetGen.pdf. Progress Toward a Brighter Economic Future 2009.
Change to 2030 (NIC-2009-02D). www.nps.edu/Technology/Services/ITACS-Publications.html www.nap.edu/catalog.php?record_id=12537
www.dni.gov/nic/PDF_GIF_otherprod/climate_change/climate2030_ 109. NPS Space Management Report: Final Report. Active Decision
china.pdf 93.  Naval Postgraduate School Information Technology and Support. October 2009. Monterey, CA. 126. Science and Engineering Indicators 2010. Higher Education in
Communications Services: Technology News. Science and Engineering.
77.  National Intelligence Strategy 2009. www.nps.edu/Technology/Services/ITACS-Publications.html 110. Nuclear Posture Report 2010. www.nsf.gov/statistics/seind 10

www.hsdl.org/?view&doc=113175&coll=documents

www.defense.gov/npr/docs/2010%20Nuclear%20Posture%20
Review%20Report.pdf



74 NAVAL POSTGRADUATE SCHOOL
127. Science at Sea: Meeting Future Oceanographic Goals with a Robust 145. U.S. Inspector of Homeland Security Strategic Plan 2008-2013.
Academic Research Fleet 2009. www.dhs.gov/xoig/assets/OIG_StrategicPlan_FY08_13.pdf
www.nap.edu/catalog.php?record_id=12775
146. Wells II, L. Maneuver in the Global Commons — The Cyber
128. Scribd. Ministry of Defence Global Strategic Trends — Out to 2040: Dimension. Signal Magazine. 2010.
Urbanization. www.afcea.org/signal/articles/templates/Signal_Article_Template.
www.scribd.com/doc/28814052/Global-Strategic-Trends-Out-to- asp?articleid=2472&zoneid=306
2040-Strat-Trends-4
147. Western Association of Schools and Colleges
129. Sherlock, Barbara J. Integrating Planning, Assessment, and www.wascsenior.org
Improvement in Higher Education. NACUBO, Washington, D.C.:
2009. 148. White House 2010 National Security Strategy.
www.whitehouse.gov/sites/default/files/rss_viewer/national _
130. Socialnomics security_strategy.pdf
www.nps.edu/About/CommitteeFuture/Background-documents/
SocialnomicsVideo.html
131. Space Posture Review
www.defense.gov/spr
132. Strategic Defense Review
www.defense.gov/defensereviews
133.  The Survey of Distance Learning Programs in Higher Education, 2010.
Primary Research Group. 2010.
134. Technology Review Magazine June 2010.
www.technologyreview.com/tr10
135. Unmanned Systems Roadmap 2007-2032.
www.hsdl.org/?view&doc=86466&coll=documents
136. United States Army Documents
www.army.mil/info/references
137. United States Army Posture Statement 2010.
https://secureweb2.hqda.pentagon.mil/VDAS_
ArmyPostureStatement/2010/index.asp
138. United States Army Posture Statements.
www.army.mil/info/institution/posturestatement
139. University of California: Commission on the Future of the University
http://ucfuture.universityofcalifornia.edu/news.html.
140. University of California Davis: Commission on the Future
http://gsa.ucdavis.edu/UC_Commission_on_the_Future
141. University of California San Francisco: Commission on the Future:
http://senate.ucsf.edu/0-currentissues/uccommissiononthefuture.html
www.dailycal.org/article/108780/uc_commission_on_the_future_
releases_initial_findi
142. University of Virginia: Commission on the Future
www.virginia.edu/planningdocuments/commission
143. U.S. China Economic and Security Review Commission
WWW.USCC.ZOV
144. US. Department of Education: Higher Education Final Report 2010.

www2.ed.gov/rschstat/eval/highered/student-support/final-report.pdf



MISSION STATEMENT

NPS provides high-quality, relevant and unique advanced education
and research programs that increase the combat effectiveness of the
Naval Services, other Armed Forces of the U.S. and our partners to
enhance our national security

www.nps.edu



