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ABSTRACT

The United States Department of Defense (DoD) has identified energy as a key
vulnerability and has made substantial moves to improve its energy profile in the last
decade, including establishing a new Assistant Secretary of Defense position for
Operational Energy Plans and Programs and integrating energy considerations into its
large and complex acquisition process. As part of this process, each military service and
the DoD as a whole have issued documents outlining strategic goals and objectives
relative to energy. In addition, the Congress and both the Bush and Obama
administrations have issued relevant strategic guidance. The strategic guidance conveys
the importance and urgency of changing DoD’s energy profile. The documents specify a
wide range of objectives, which only partially overlap. Moreover, although some terms
(e.g., energy security) occur frequently, they are defined in many distinct ways. This
points to a need for specific efforts to operationalize the strategic guidance so that DoD
decision makers at all levels can implement it effectively.

In this report, we analyze strategy and policy documents from DoD and related
organizations, in order to determine an appropriate framework of objectives for energy
decisions. We identify and explicitly define a comprehensive set of common objectives
and note the language in each document that expresses the pursuit of each objective. This
set of objectives and associated definitions clarifies relationships among the strategic
documents, and is intended to help communication horizontally (e.g., across services) and
vertically, across hierarchical levels. In addition, the objectives we define suggest
possible metrics that may be measurable and comparable across services, and may be
possible to aggregate across organizational levels.
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1. INTRODUCTION

Energy is a critical enabler of military capability, while at the same time energy
requirements create a vulnerability and a burden. As expressed in the preface to the
Assistant Secretary of Defense for Operational Energy, Plans, and Programs’
(ASD[OEPP]) Operational Energy Strategy (OES), “almost every military capability
requires energy of some kind” (2011, [18]%). Energy is an important security issue at the
tactical, operational, and strategic levels. At the strategic level, ensuring access to fuel for
all military and civilian forces burdens and constrains the United States politically and
militarily. The OES states that “the Department’s current energy consumption patterns
are inconsistent with national strategic goals to build American strength and a stable
international order” (p. 1, [18]). As General John Allen, then Commander of the
International Security Assistance Force and U.S. Forces in Afghanistan, emphasized in a
handwritten addition to a memo in 2011, “Operational energy equates exactly to
operational capability” (Allen, 2011).

The Department of Defense’s (DoD’s) energy use is likely to become even more critical
in the future as “the realities of oil markets mean a disruption of oil supplies is plausible
and increasingly likely in the coming decades” (ASD[OEPP], 2011, p. 8, [18]). Since a
2001 report by the Defense Science Board documented the lack of consideration of
energy in DoD decision processes and the consequences for capability, various
organizations within DoD have stated on numerous occasions that energy considerations
will play a major role in decision making throughout the foreseeable future. DoD is not
unique in requiring energy as a critical input to its operation, nor in giving growing
attention to energy during the dramatic fluctuations in fuel prices in recent years. Due to
the scale of DoD energy requirements and the long lead time for acquisition decisions
that substantially drive those requirements, as well as the challenges of preparing for
operations in conflict and under threatened logistics, it is especially important for DoD to
have a clear framework for evaluating energy-related decisions.

DoD, the military services, the White House, Congress, and several affiliated
organizations have all published documents outlining energy strategies and policies.
Many of these documents provide information about objectives, either explicitly or
implicitly. The sets of objectives differ significantly among the documents, in both
terminology and substance.

The purpose of this report is to develop an appropriate set of objectives for decision
making within DoD relating to energy, based on the guidance provided by these
documents. Sharing objectives across organizations within DoD supports clearer
communication about priorities and can serve as a basis for expressing quantitative
information about preferences. Due to the complexity of defense issues and the

! Documents reviewed in our search for strategic-level energy objectives appear in Table 1 on pages 5
and 6. Any cited documents that appear in this table will include the document’s ID number from Table 1
in brackets in the citation.
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importance of managing energy effectively, it is imperative that decision makers
understand how alternatives should be evaluated and compared. The work presented in
this report constitutes the first steps of that process.

This work is based on the concept of value-focused thinking (Keeney, 1992), which has
been widely used to support multiple-objective analyses at many levels in DoD and
international defense organizations (Parnell, 2007). In Section 2, we describe the purpose
and process of value-focused thinking in the context of managing a large organization.

In Section 3, we describe the source documents, as well as our review process and criteria
for identifying objectives. In Section 4, we present our consolidated set of objectives.
Several features of the objectives set that we identify may seem counterintuitive—e.g.,
the obvious objective of maximizing energy efficiency is missing. Therefore, in
Section 4 we discuss the reasoning that led to these choices. In Section 5, we offer
possible approaches to measuring the achievement of these objectives, and discuss other
findings arising from the document review, including differences among the services. We
conclude in Section 6.



2. BACKGROUND

Any large organization faces a challenge in managing many decisions such that the
choices made are in alignment with its overall strategy, and thus help the organization
achieve its goals. One of the primary approaches that organizations use to achieve this
alignment is defining and communicating strategic objectives, and cascading these
objectives through the organization. The objectives must be defined and measured such
that they provide useful guidance for decisions in each part of the organization.

By any measure, DoD is one of the largest organizations in the world, and energy
pervades nearly every activity in which it engages. For example, DoD fuel usage
accounted for 93% of all U.S. government consumption in 2007 (Lengyel, 2007, [8]).
DoD has undertaken many energy strategy-setting exercises, and produced dozens of
energy guidance documents. These efforts have been very successful in bringing attention
to energy and activating decisions that change—and improve—DoD’s energy profile
throughout. However, the strategic objectives set forth in the various guidance documents
differ substantially. Our work is a response to two major observations:

o difficulties that many in the DoD community have faced in identifying
objectives and metrics to guide and justify their decisions as they seek to
implement the energy strategies of the DoD and the nation; and

o barriers to communication and alignment created by the use of different
terms to describe the same objective, and the use of the same term to mean
different things.

DoD'’s energy profile—energy requirements and the means to meet them—is determined
by millions of decisions spread throughout the workforce and pervading all its activities.
Energy decisions range from how fast to steam today, to setting flight training
requirements, to designing the next generation of vessels, to investing in basic research
on propulsion technology, to planning the size of the force.

Communicating quantitative information about preferences and trade-offs across levels of
the organizational hierarchy would help in overcoming organizational incentive
mismatches and suboptimization problems. By clarifying higher-level objective (utility)
functions, we improve the ability of organizations to make decisions consistent with DoD
strategic objectives. Eventually, the effort to systematize communication about objectives
could support development of standardized metrics that may be compared across
organizations.

Specifically, in support of the Energy Systems Technology and Evaluation Program
(ESTEP) program, the set of objectives defined in this work can suggest metrics to form
the basis for return on investment analyses of energy-technology projects.

We use the term objective to refer to an issue of concern in a decision context, plus an

associated direction of preference—e.g., minimize energy consumption. The terms

“goal,” “vision,” “strategy,” “policy,” and even “pillar” are also used in the reviewed
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documents to refer to the energy-related objectives and considerations that should be used
to evaluate alternatives or to motivate the search for new alternatives.

This study is based on an approach called value-focused thinking (VFT), which is widely
used in DoD (see Parnell, 2007, and cited references) and in other public-sector decision
contexts (see Keefer, Kirkwood, & Corner, 2004, and cited references). VFT contrasts
with alternative-focused thinking in which alternatives for consideration are identified
early in an analytic process and criteria for evaluation are determined primarily based on
their ease of measurement and differentiation among readily identifiable alternatives.

In VFT, the process of identifying and clarifying decision makers’ objectives is given
greater emphasis and occurs before detailed alternatives are examined. Among the
benefits are more effective communication among stakeholders, the maintenance of focus
on the most important considerations in decisions, and, often, the generation of
previously unidentified and more innovative alternatives (Keeney, 1992; Parnell, 2007).
VFT can also be used in a specific decision context in which there is an obvious need to
choose among alternatives (e.g., choosing among preliminary platform designs to move
forward in an acquisition process). In that case, measures associated with each objective
must be defined so that the achievement of these objectives can be used as a basis of
comparison between alternatives.



3. METHODOLOGY

3.1 Sources

We reviewed 44 documents, from several different organizations and suborganizations at
many levels. The complete list is shown in Table 1. At the top level, we reviewed
White House documents and Congressional documents. Within DoD, strategic
documents came from the Secretary of Defense level, and within each of the four
services. Figure 1 shows the hierarchical relationships among the documents (refer to
Table 1 for document number). It is important to consider information from other major
stakeholders, hence many non-DoD publications are included in Table 1, including the
Congressional Research Service and nongovernmental organizations, such as the
Brookings Institution and Science Applications International Corporation (SAIC).
Documents from nongovernmental organizations (documents 8, 9, 22, 23, and 30) and the
Congressional Research Service (document 13) are excluded from Figure 1.

Table 1: A list of the 44 documents reviewed in our literature search

1D Document Author Year

1 Sustain the mission. Secure the future. The Army Office of the Assistant Secretary of the Army for 2004
strategy for the environment Installations and Environment

2 Army energy security implementation strategy The Army Senior Energy Council and the Office 2009

of the Deputy Assistant Secretary of the Army for
Energy and Partnerships

3 Energy security: Army priority and national imperative Office of the Assistant Secretary of the Army for 2010
[Presentation slides] Installations and Environment

4 Use of the Army’s Strategic Management System (SMS) Office of the Assistant Secretary of the Army for 2010
to track Army Energy Security Implementation Strategy Installations, Energy, and Environment
(AESIS) performance [Information Paper]

5 Army energy enterprise [Information Paper] Office of the Assistant Secretary of the Army for 2010
Installations, Energy, and Environment

6 Supporting the mission with operational energy Headquarters United States Forces-Afghanistan 2011
[Memorandum]

7 The proposed change strategy to embed energy Sweeney, P. J., & Horner, D. H., for Science 2012
stewardship into the Army’s culture Applications International Corporation (SAIC)

8 Department of Defense energy strategy: Teaching an  Lengyel, G. J., for the Brookings Institution 2007
old dog new tricks

9 Fueling the “balance™: A defense energy strategy Singer, P. W. & Warner, J., for the Brookings 2009
primer Institution

10 Energy Policy Act of 2005 United States Congress? 2005

11 Duncan Hunter National Defense Authorization Act for United States Congress? 2008
Fiscal Year 2009

12 National Defense Authorization Act for Fiscal Year United States Congress” 2012
2013

13 Department of Defense energy initiatives: Background Schwartz, M., Blakely, K., & O’Rourke, R., for 2012
and issues for Congress (CRS: R42558). the Congressional Research Service (CRS)

Washington, D.C.: Congressional Research Service,
Library of Congress

14 More capable warfighting through reduced fuel burden Defense Science Board 2001

2 In the Bibliography, these documents are listed by their title instead of the authoring agency.
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1D Document Author Year
15 More fight - Less fuel Defense Science Board Task Force on DoD 2008
Energy Strategy
16 Report to Congress on energy security initiatives Office of the Under Secretary of Defense for 2008
Acquisition, Technology, and Logistics
17 Quadrennial Defense Review report Department of Defense 2010
18 Energy for the warfighter: Operational energy strategy Assistant Secretary of Defense for Operational 2011
Energy, Plans, and Programs (ASD[OEPP])
19 The national military strategy of the United States of ~ United States, Joint Chiefs of Staff 2011
America: Redefining America’s military leadership
20 Operational energy strategy: Implementation plan Assistant Secretary of Defense for Operational 2012
Energy Plans and Programs (ASD[OEPP])
21 Sustaining U.S. global leadership: Priorities for 21st  Department of Defense 2012
century defense
22 Energy Independence and Security Act of 2007: Major Federal Energy Management Program (FEMP) 2008
provisions of interest to federal energy managers
23 Transforming the way DoD looks at energy: An Crowley, T. D., Corrie, T. D., Diamond, D. B., 2007
approach to establishing an energy strategy Funk, S. D., Hansen, W. A., Stenhoff, A. D., &
(LMI Report FT602T1) Swift, D. C., for Logistics Management Institute
(LMI)
24 Naval energy: A strategic approach Naval Energy Office 2009
25 The Department of the Navy’s energy goals Secretary of the Navy 2009
26 A Navy energy vision for the 21st century Chief of Naval Operations 2010
27 Energy evaluation factors in the acquisition process ~ Assistant Secretary of the Navy for Research, 2011
[Memorandum] Development, and Acquisition
28 Department of the Navy (DON) objectives for FY 2012 Department of the Navy 2012
and beyond [Memorandum]
29 Shore energy management (OPNAV Instruction Department of the Navy 2012
4100.5E)
30 Reenergizing America’s defense: How the armed forces The Pew Charitable Trusts 2010
are stepping forward to combat climate change and
improve the U.S. energy posture
31 Air Force energy program policy memorandum Secretary of the Air Force 2009
[Memorandum]
32 Air Force acquisition & technology energy plan Assistant Secretary of the Air Force for 2010
Acquisition (SAF/AQ)
33 Air Force aviation operations energy plan Deputy Chief of Staff, Operations, Plans, and 2010
Requirements (AF/A3/5)
34 Air Force energy plan Assistant Secretary of the Air Force for 2010
Installations, Environment, and Logistics
(SAF/IE)
35 Air Force infrastructure energy plan Deputy Chief of Staff, Logistics, Installations, 2010
and Mission Support (AF/A4/7)
36 U.S. Air Force energy strategic plan United States Department of the Air Force 2013
37 35th Commandant of the Marine Corps Commandant's United States Marine Corps 2010
planning guidance
38 Marine Corps vision and strategy 2025: United States Marine Corps 2008
Implementation planning guidance
39 United States Marine Corps expeditionary energy United States Marine Corps Expeditionary 2011
strategy and implementation plan: Bases to battlefield Energy Office
40 Exec. Order No. 13423 United States White House” 2007
41 Exec. Order No. 13514 United States White House 2009
42 National security strategy United States White House Office 2010
43 Blueprint for a secure energy future United States White House Office 2011
44 Energy program for security and independence United States Department of the Navy 2010




Congress White House
(Legislative) (Executive)
10 12 40 42
11 41 43

Department of Defense

14 18

15 19

16 20

17 21

Marine Air
Army Navy Corps Force

1 24 37 31
2 25 38 32
3 26 39 33
4 27 34
5 28 35
6 29 36
7 44

Figure 1: A hierarchical representation of the U.S. official documents reviewed

Our primary source of information about stakeholders’ preferences with respect to energy
decisions is a broad set of DoD strategic guidance documents. Parnell, Conley, Jackson,
Lehmkuhl, and Andrew (1998) refer to the formulation of objectives based on
stakeholder-approved documents as the “gold standard” (p. 1336) approach to developing
multiple-objective value models. In this case, there are many decisions that involve
energy, ranging from the highest-level diplomatic decisions that affect risk of conflict and
access to energy sources to daily operational decisions such as how fast to drive. We take
the perspective that, despite the wide range of decision contexts, the values of individuals
within DoD are fundamentally aligned, and differences among objectives definitions are
a function of differences in emphasis and expression, due to different roles within the
organization as discussed in Section 4.

3.2  Criteria for Identifying Objectives

We develop a comprehensive set of energy objectives relevant to DoD that may be used
as the basis for communication and for developing a set of comparable metrics. We do
not seek to define a set of objectives to be used in evaluating any specific decision
problems, nor to define precisely measurable attributes of specific policy or
implementation alternatives. Rather, our primary purpose is to clarify the relationships
among issues of concern as defined by various organizations within DoD. We develop
qualitative definitions of objectives that capture many issues of concern currently
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expressed in different ways and in different contexts. The most important criterion for our
set of objectives is that it should be comprehensive, capturing all the energy-related
considerations that any of the documents identified as important; i.e., “complete” in
Keeney’s (1992) terminology.

While many strategy-defining processes in DoD tend to be expansive—identifying
important considerations and describing them—the work in this report includes a
consolidation and pruning step to develop a set of objectives that is both essential and
nonredundant. We ensure that each objective conveys independent information, while
keeping the set manageable and meaningful. In addition to completeness and
nonredundancy, we want the objectives on our list to be relevant. By relevant, we mean
that the objectives are influenced by decisions that may be evaluated using this
framework and that they are important to the stakeholders. At this stage, we did not seek
to define objectives that are measurable (precisely defined and quantifiable) and
operational (measurable in a practical sense). However, there are widely used measures
that are associated with some of the objectives, as discussed in Section 5.

3.3 Types of Objectives

While we keep the objectives at a relatively high level and do not attempt to develop
metrics suitable to specific decisions, following Keeney (1992), we do distinguish among
three types of objectives:

. means objectives — objectives that are pursued because they are highly
related to more fundamental objectives, but may be easier to influence
directly and/or to measure than fundamental objectives;

. fundamental (ends) objectives — objectives that are central to a decision
context; these define why a decision exists and what the decision maker is
trying to achieve in a particular decision context; and

o strategic objectives — highest-level objectives that are fundamental to an
organization; there are no more-fundamental reasons for the pursuit of
these objectives and they cannot be redefined as means objectives by
association with any more-fundamental objectives elsewhere in the
organizational hierarchy.

Means objectives often reflect influence, by which we do not mean causal influence, but
rather a relationship implied by reality trade-offs. The term “trade-offs” is used in two
ways: in VFT specifically, and multiple-objective decision analysis more generally, we
often refer to preference trade-offs, which are value exchanges that stakeholders or
decision makers would be willing to make in choosing an alternative. For example, if a
decision maker is willing to reduce an armored vehicle’s maximum speed from 70 miles
per hour to 55 miles per hour in exchange for increasing its operational range from
300 miles to 400 miles, then that describes a preference trade-off.

A second type of trade-off is imposed by constraints of the real world. If the vehicle
designers say that reducing the engine size so that the maximum speed decreases from
70 miles per hour to 55 miles per hour will increase its operational range from 300 miles

8



to 400 miles, then that is a reality trade-off. Means objectives are often selected based on
reality trade-offs—for example, we might care little about a vehicle’s weight as a
fundamental objective, but we might know that the ability to deploy the vehicle is lower
for very heavy vehicles (a reality trade-off) and that the fuel efficiency and operational
range are reduced for heavier vehicles (another reality trade-off).

Fundamental objectives describe issues that are of direct concern to the decision makers.
Means objectives describe issues that are proxies; they are important to the decision
maker primarily because they influence performance on one or more fundamental
objective. This distinction becomes crucial in later stages of a decision analysis;
quantitative representations of preferences should be developed using fundamental
objectives. Keeney (2002) explains that evaluating trade-offs using means objectives
rather than fundamental objectives can lead to flawed decisions. See Keeney (1992) for a
more detailed discussion of means objectives.

The distinction between fundamental and means objectives depends on the decision
context and, therefore, some objectives that might be considered fundamental at one level
of an organization for a more limited decision may be simply means objectives at a
higher level of the organizational hierarchy where decision problems have a wider scope.
At higher levels, decision makers look at longer time horizons for both the impacts and
implementation of decisions. They can also influence more decision variables over
larger ranges.

For example, at the national level (the president and Congress), the allocation of
resources to military capability, diplomacy, and international aid are reasonable decision
variables to consider. At DoD level, the size of each service five or ten years in the future
are appropriate decision variables. At the Navy level, the number and type of ships are
appropriate decision variables. The scope of alternatives under consideration affects
which objectives are fundamental to the given decision problem and which are means to
influence those more fundamental objectives.

This implies that the categorization of fundamental and means objectives should be
expected to differ across the documents we reviewed. Since our purpose is to provide a
common set of objectives for DoD across many decision contexts, we take a high-level
perspective for distinguishing between fundamental and means objectives. We define as
fundamental those objectives that are fundamental at the Secretary of Defense and
Service Secretary level.
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4, RESULTS

We identify 12 unique objectives that are of concern to many of the stakeholders. Six are
strategic at the national or DoD level, while the rest are means objectives at the DoD
level, but may be fundamental at the operational level. Each is included implicitly or
explicitly in several of the source documents. Table A.1 in the appendix indicates which
objectives are included in which documents, and Table A.2 provides a quote or brief
explanation showing where in each document the objective is mentioned.

Following an explanation of each objective, we discuss why others that may appear
obvious are not included. Some are redundant or otherwise unnecessary; others are
defined as appropriate to higher levels in DoD. Further discussion of how to
operationalize these definitions is included in Section 5.

4.1 Relationships Among Objectives

The objectives are organized into a strategic objectives hierarchy and a means-ends
objectives network in Figure 2 (see Keeney, 2007, for definitions of objectives
hierarchies and networks). There are three tiers in the strategic objectives hierarchy,
which reflect the differing perspectives of the national, DoD strategic, and
implementation levels. For example, while maximizing assurance is a fundamental
objective from an operational perspective, it is a means objective at the more strategic
levels, where it is an issue of concern because it is related to capability and vulnerability.

11
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Figure 2: A strategic objectives hierarchy

In this diagram, an arrow indicates that a given objective defines or influences another
objective. Similarly, the lack of an arrow between two objectives indicates that there is no
significant relationship between the two. For example, maximizing the use of nonfossil
sources is desirable because of its impact on two fundamental objectives; it reduces
threats by decreasing reliance on foreign sources of fossil fuels and increases
environmental quality by reducing combustion of fossil fuels, which releases pollution.
While it may affect other fundamental objectives as well, these two objectives are the
primary reasons that stakeholders value the use of nonfossil sources.

4.2  National Strategic Objectives

At the national level, three objectives reflect the primary issues of concern with respect to
defense energy: maximizing security, minimizing cost, and maximizing environmental
quality.

4.2.1 Maximize Security

The term “security” is mentioned in connection with energy in 19 of the 44 reviewed
documents; however, none explicitly defines it. We define security in terms of the
lower-level objectives that compose it (see Figure 2), specifically (as detailed in
Section 4.3) capability, vulnerability, and threats.
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4.2.2 Minimize Cost

Cost is a summary of resources expended, in this case, to provide energy and, ultimately,
capability. Minimizing cost is important because resources expended for one purpose are
not available for other purposes within DoD, federal government activities, and the nation
as a whole.

4.2.3 Maximize Environmental Quality

Environmental quality refers to health of ecosystems, preservation of ecosystem services,
natural land, and limiting toxicity to humans and other animals and plants. Greenhouse
gas (GHG) emissions and other pollution are the most relevant to energy-related
decisions.

4.3 Defense Strategic Objectives

As indicated in Figure 2, the objectives cost and environmental quality propagate down
from the national level. Environmental quality is mentioned frequently in DoD
documents, but with no further elaboration beyond that in the national-level documents.
The only key difference we would expect with respect to cost is that some types of
costs—those not borne by DoD directly—would be excluded from discussions at this
level. The objective to maximize security, which is the primary purpose of DoD,
however, is defined by decomposition.

4.3.1 Maximize Capability

Capability is the all-encompassing term for the ability to “confront and defeat aggression
anywhere in the world,” according to DoD (2012, p. 4, [21]). It includes many
subcapabilities, and could be defined by breaking it down into objectives such as
maximizing rate of airlift transportation, maximizing seaborne missile capability, etc. Not
all capabilities relate to combat. For example, humanitarian aid and disaster response is a
noncombat capability that enhances national (and global) security. Thus, we did not
narrow capability to combat capability only, although combat capability receives more
emphasis in DoD. Combat capability objectives such as agility, stealth, endurance, and
autonomy are highly related to energy-related objectives, as indicated in Figure 2. We
discuss the challenges of defining and measuring capability further in Section 5.

4.3.2 Minimize Vulnerability

Vulnerability refers to both the potential to be subject to attacks or disruptions as well as
the magnitude of their impact if they occur. The very first sentence in the Navy Energy
Vision indicates that “over-reliance on petroleum is a critical strategic vulnerability for
the Navy” (Chief of Naval Operations [CNO], 2010, p. 2, [26]). The importance of
sustaining energy supply to maintain capability makes DoD’s energy logistics a potential
target for attempts to reduce access to sources and thus cause disruptions to the logistic
network for fuel and/or electrical power.
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4.3.3 Minimize Threats

Threats are sources of conflict or attack on U.S. interests. The reviewed documents
indicate that the DoD energy profile directly affects threats with references to the
possibility of conflict arising over assuring access to energy supplies, and to the
constraints on U.S. foreign policy imposed by a need to maintain access. The National
Military Strategy (United States Joint Chiefs of Staff, 2011, p. 3 [19]) explains:

Energy-state relationships will intersect geopolitical concerns as state-run
companies will control an increasing share of the world’s hydrocarbon resources
and the persistent challenge of resource scarcity may overlap with territorial
disputes.

4.4  Implementation-Level Objectives
At the implementation level, we define six additional objectives.
4.4.1 Maximize Assurance

Assurance refers to the availability of energy when and where it is needed for a given
mission. It will often need to be defined relative to a given geographic, temporal, or
mission scope, but may be quantified in general as the probability that energy demanded
by the warfighter is supplied when and where it is needed.

4.4.2 Maximize Nonfossil Sources

This objective refers to the ability to obtain and use energy from sources other than fossil
fuels, such as solar, wind, or biofuels, and even nuclear energy. These sources are often
termed “alternative” or “renewable” (except nuclear). This objective is important because
it diversifies energy sources, and thus reduces vulnerability to supply disruptions and
price volatility. It also reduces dependence that may be exploited geopolitically.

4.4.3 Minimize Consumption

Consumption is the total quantity of fuel, power, or energy used. It may be summarized
in units of energy or in power units (over some given time period) or may be broken
down by location of demand, purpose, or form (e.g., by fuel type).

4.4.4 Minimize Attrition

Attrition is the loss of people and platforms. A good argument could be made for
including this objective as part of cost, but it is also relevant in that lost assets cannot be
replaced immediately, which negatively affects assurance in the short-term, resulting in
decreased capability and increased vulnerability.
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445 Minimize Logistic Requirements

In addition to fuel, logistic activities consume other resources, such as spare parts, food
and water for personnel, etc. Logistic operations impose additional organization and
management challenges, and are substantial enough in military operations to be
considered separately from cost minimization.

446 Maximize Motivation/Culture

In the context of this report, this objective refers to the awareness of and concern for
improving energy-related performance with respect to all of the other objectives. It is
emphasized in several of the source documents, especially Air Force and Marine Corps
documents, and we believe it is important enough to constitute a separate objective. In a
speech in May 2013, Secretary of the Navy (SECNAV) Mabus illustrated the importance
of motivation and culture in supporting all other objectives:

All the technology, all the engineering, all these advances, are terrific but | think
the best part is watching how quickly our Sailors and Marines have adapted to this
new technology and have embraced this sort of change. There is a culture change
that’s going on in the Navy and Marine Corps. It is happening ‘on the deckplates’
as we say in the Navy, as Sailors and Marines come to grips with the fact that
these programs help them become better warfighters. That’s the reason, in the
end, that we are doing this. . . . The main reason [the Engineering Officer] was
proud of MAKIN ISLAND was watching the junior Sailors in those engineering
spaces innovate and compete to find who could save the most fuel. These Sailors,
who live and work in the engine rooms every single day, understand their ship
better than anyone else and they were coming to him saying ‘Boss, I’ve got a way
we can do this better.” Those Sailors were making that ship a better warfighting
platform.

4.5 Redundant Objectives

As discussed earlier, a key criterion for a set of strategic objectives is completeness. We
maintain that our chosen set of objectives captures all the essential objectives of energy-
related decisions in DoD with minimal redundancy. There are several objectives that
were articulated in many of the reviewed documents that are deliberately excluded from
this set. In this section, we discuss in more detail the way in which they are still captured
by our objectives set.

45.1 Energy Security

Most of the documents reviewed include the term “energy security,” but do not define it.
Those that did defined it in a number of different ways, and each definition is composed
of one or more (usually more) of the objectives in our set. For example, the Navy Energy
Vision (CNO, 2010, p. 4, [26]) defines energy security as “having assured access to
reliable and sustainable supplies of energy and the ability to protect and deliver sufficient
energy to meet operational needs.”
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This definition of “energy security” is very tightly linked to assurance. In addition to
specifying that security means “assured access,” it includes the adjective “reliable,”
indicating that the reason for being able to protect and deliver energy is to ensure its
availability to meet the mission, i.e., ensuring logistics. The means objective to minimize
logistic requirements also contributes to “energy security” by the above definition.

The Army defines energy security similarly, but explicitly brings in the objective of using
fuel from nonfossil sources. In the Army Energy Security Implementation Plan (The
Army Senior Energy Council and the Office of the Deputy Assistant Secretary of the
Army for Energy and Partnerships, 2009, p. 1, [2]), energy security is defined as:

. . . preventing loss of access to power and fuel sources (surety), ensuring
resilience in energy systems (survivability), accessing alternative and renewable
energy sources available on installations (supply), providing adequate power for
critical missions (sufficiency), and promoting support for the Army’s mission, its
community, and the environment (sustainability).

Often “energy security” is used to encompass all other values. Roughead, Carl, and
Hernandez (2012) go so far as to say that “Broadly, across the country, energy security
and national security are increasingly being seen as one and the same” (p. viii). “Energy
security” might best be interpreted as the highest objective for energy-related decisions in
DoD and, therefore, defined by decomposition into the other objectives in each
document. In this sense, it is captured by our set of objectives.

4.5.2 Efficiency

Efficiency, which we define as a measure of the ratio of a desired output to inputs, is an
objective cited frequently in the reviewed documents. Sometimes it is unitless, as when
both numerator and denominator are in units of energy (e.g., British thermal units [BTUs]
or gallons of fuel), and the numerator is the energy coming out of a process (e.g., a
battery), while the denominator is the energy going in. Sometimes efficiency is a measure
of transformation of an input to an output, for example miles covered (output) per unit of
fuel consumed (input).

In either case, if both the output (numerator) and input (denominator) are represented in
the objectives set, then efficiency would be redundant. Since energy consumption (the
denominator in energy efficiency measures) is already in the objective set, and other
desired outputs (primarily capability) are included in the objective set as well, energy
efficiency is a redundant objective, and is excluded from the set.
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5. DISCUSSION

5.1 Measuring Objectives

In order to compare alternatives in energy-related decisions, it is important to be able to
assess each alternative’s achievement of the relevant objectives, ideally using
unambiguous quantitative measures. Measuring objectives is a prerequisite to
communicating effectively about the relative importance of the various objectives, which
are often competing—for example, alternatives with higher capability (speed, payload,
and armor) often require higher fuel consumption; hence, the objectives to maximize
capability and minimize consumption are competing. Although stakeholders often make
statements about the relative importance of objectives, such as “cost and effectiveness are
equally important,” without a clear statement of the measurement scales and ranges of
trade-offs, such statements are meaningless.

Quantitative measures are particularly important in large organizations with many,
distributed decision makers. It is difficult to ensure that preference trade-offs are
consistent across decision makers without some kind of quantitative guidance, such as
there could be organization-wide guidance about how much money can (and should) be
spent per unit of reduction of in consumption. In the absence of specific guidance, one
Naval facility could be investing in lighting upgrades that save 100 mega-watt hours
(MWHh) per year for a cost of $30,000, while another facility passes up the chance to
make cooling upgrades that would save 100 MWh per year for a cost of $20,000. One of
the drawbacks of qualitative rating scales is that they can be interpreted differently by
decision makers within the organization.

Two objectives—maximize capability and minimize threats—are the most important at
the defense strategic level, but are also very difficult to define and, therefore, to measure.
Tellis, Bially, Layne, and McPherson (2000) performed a study about measuring national
power and emphasized in their results that one or two individual metrics could not
capture national power, or military capability. Tellis et al. (2000) stated: “Military threats,
geography, and alliances also help shape a country’s force architecture and, ultimately, its
effective military capabilities” (p. 135).

The general problem of measuring capability for defense and security is a long-standing
one. We have not solved this problem, nor have we created it. What we have done is
documented, using language from the strategic documents themselves, that capability is
the most important energy-related objective for DoD; many of the others are means
objectives intended to support capability.

While capability is not always explicitly cited as an objective in the documents, it is often
mentioned or implied as a constraint on the pursuit of other objectives. For example, the
OES (ASD[OEPP], 2011, p. 3, [18]) states: “It is implicit . . . that military energy security
enhances and does not sacrifice other operational capabilities.”
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5.1.1 Decomposition

A useful tool for defining and measuring objectives that are seemingly hard to quantify is
decomposition. We illustrated this in Section 4.3 by decomposing the fundamental, but
hard-to-define, objective security into lower-level objectives threats, capability, and
vulnerability, as shown in Figure 2. That means that if we decrease threats and
vulnerability, and increase capability, we will have increased security.

Other measures that are relatively easier to measure may also benefit from
decomposition. For example, cost might be broken down based on the types of resources
consumed—e.g., consumption of labor or use of logistic platforms in the field might be
accounted for separately from monetary expenditures. The field of cost estimation
includes quite a bit of work on rational summary measures of cost that capture various
cost types.

5.1.2 Natural Measures

The means objectives suggest a few natural-units measures that are relatively
straightforward and, in some cases, comparable across organizational units.

Consumption may be the simplest objective to measure, as discussed earlier, in units of
energy, such as BTUs or MWh, or barrels (bbl) of fuel. However, the importance of
consumption may differ based on where it occurs—e.g., reducing energy consumption in
a forward-deployed environment may be substantially more valuable than the same
reduction at an installation in the United States. Consumption may, therefore, need to be
decomposed by type—fuel versus power—and by location, and perhaps by wartime,
peacetime, or some other category.

While attrition may be measured in natural units—e.g., as a combination of lives and
other assets lost—the challenge with respect to this objective is prediction. In retrospect,
it may be relatively straightforward to estimate attrition to the logistic convoys supplying
fuel to North Atlantic Treaty Organization forces in Afghanistan, as in Eady, Siegel, Bell,
and Dicke (2009). However, when decisions are made to acquire fuel-consuming assets
and to deploy troops to this region, estimating attrition and its relationship with assets
and resources allocated to force protection is a challenge.

Arguably, a given attrition measure—e.g., lives lost—may be comparable across
organizational units and decision contexts, and equivalent in terms of preference. This
would imply preference trade-offs with respect to other objectives—e.g., if stakeholders
believe it is worth 60,000 bbl of F-76 consumption to save one statistical life when
choosing an armored vehicle, that same preference relationship should apply to the
design of a new amphibious landing craft.

Assurance also suggests a natural-unit measure, along the lines of reliability measures.
Assurance may be thought of as one minus the probability of failing to meet mission
demand over a certain period under given circumstances (to include threats), or the
fraction of instances in which demand is met. Assurance measures are specific to a
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mission and, therefore, while they may be comparable in some sense, they are not
equivalent across decision contexts or organizational units, because the importance of the
mission and the consequences of failure may differ.

5.2 Targets

In some cases, energy objectives are conveyed implicitly via targets. For example, in
October 2009, at the Naval Energy Forum in Washington, D.C., SECNAV Mabus
introduced five energy targets for the Department of the Navy (DON) (Mabus, 2009).
Briefly, the targets are:

1. Contracts: include energy evaluation factors in contracts;

2. Green Strike Group: in 2012, sail a strike group on nuclear and biofuel
power only, and in 2016, deploy a fleet including aircraft flying on only
biofuels;

3. Consumption: Reduce petroleum use by 50%;

4, Alternative Sources: Half of shore-based energy produced on-installation
and from nonfossil sources by 2020; and

5. Alternative Sources: Half of all DON energy from nonfossil sources by
2020.

In general, targets are specified with respect to an objective, often a means objective at
the strategic level (like consumption), which becomes a fundamental objective at the
implementation levels. Targets may be defined with respect to multiple objectives—e.g.,
the SECNAV’s Target 4 describes both the source (nonfossil) and location (related to
assurance) of generation of energy.

There is considerable overlap with the objectives set defined in Section 3—in particular,
Targets 2, 4, and 5 primarily address the nonfossil sources objective and Target 3 clearly
addresses a combination of consumption and nonfossil sources.

Targets are defined in a binary way—either the DON will be successful in meeting each
target or it will fall short. There could be different interpretations about details, such as
how to measure the baseline for the 50% reduction in Target 3, and, e.g., whether a
photovoltaic farm immediately outside an installation can count as “on installation”; but,
once these definitions are clarified, success or failure in meeting the targets is binary.
Bordley and Kirkwood (2004) discuss assessment of preferences in situations where
attributes are defined in this way.

Targets are a policy tool often used by high-level managers in an organization to motivate
decision makers at lower levels, thus influencing organizational culture. They also help to
focus the attention of lower-level personnel on important objectives. The SECNAV’s
targets have certainly been effective in this respect.

The key difference between targets and objectives is that targets specify a threshold of
achievement and, therefore, the achievement is binary and, in that sense, absolute. In
seeking to implement the strategy (meet the targets), there is no guidance about what
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other considerations might be balanced against the objectives specified in the target. For
example, if running on biofuels requires reducing maximum speed of some vessels in the
fleet, or if it contributes more to global warming than fossil fuels, is that a choice that is
consistent with the SECNAV’s priorities?

Another challenge for the decision makers is that most decisions will not be make-or-
break with respect to the targets. That is, most decisions will not individually determine
whether or not a target is met. Therefore, it may be hard to evaluate the importance of
competing objectives in making each decision. It would be ideal to carry out a further
step in the strategic objectives setting process to provide guidelines about appropriate
trade-offs among objectives.

5.3 Differences Across Services

In addition to the differences by level discussed earlier, there are noticeable differences in
stated objectives among the individual services. We reviewed a total of 23 service-level
documents: 7 Army documents, 7 Navy documents, 3 Marine Corps documents, and 6
Air Force documents. The Air Force documents listed 42 energy-related objectives,
which is more than the other services. This is perhaps because the Air Force uses more
fuel than the rest, consuming 64% of all fuel used by DoD in Fiscal Year 2008, according
to the 2010 Air Force Energy Plan (Assistant Secretary of the Air Force for Installations,
Environment, and Logistics, [34]). The Navy documents listed 39 objectives, the Army
documents listed 26 objectives, and the Marine Corps documents listed 12 objectives.
Differences can be seen in Tables 2 and 3, which show the number of service-level
documents in which each objective appears.

Table 2: Appearance of national and defense strategic objectives in service-level

documents
National Strategic Objectives Defense Strategic Objectives
Maximize
itof Maximize Minimize (Esviroamental| Maximize Minimize Minimize
Documents Secarity Cost Quality Capability | Valmerability Threats
All Services 23 8 11 14 10 9 1
Army 7 1 2 2 4 3 0
Navy 7 3 3 6 4 2 0
Marine Corps 3 2 0 1 1 0 0
Air Force 6 2 6 5 1 4 1

Table 3: Appearance of implementation level objectives in service-level documents

Implementation Level Objectives

Maximize

#ol Maximize Minimize Logistic Nonfossil Mimimize Maximize

Documents | Assuramce Attrition | Requirements Sources |Comsumption | Motivation
All Services 23 10 2 8 17 16 13
Army 7 2 0 3 3 3 3
Navy 7 4 2 3 6 4 2
Marine Corps 3 0 0 1 2 3 2
Air Force 6 4 0 1 6 6 6
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While all the services have a high-level focus on maximizing capability, it is mentioned
most frequently in the documents produced by the Army and the Navy. Logistic
requirements are also referenced most by the Army and the Navy. The Navy and the
Air Force share a focus on environmental quality and the use of nonfossil sources. The
Air Force places more emphasis than the other services on motivation and developing a
culture of energy awareness and reducing consumption. The Marine Corps is particularly
focused on a “lean” (frugal) culture, also reducing consumption.
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6. CONCLUSION

This report provides a systematic review of a large and broad set of DoD strategic
documents that provide guidance for DoD energy decisions. There has been strong top-
down support for energy transformation in DoD, as evidenced by these documents.
However, the work of translating this guidance into decisions that will produce increasing
energy security is ongoing. By explicitly defining a concise, comprehensive, and coherent
set of objectives, this report provides an important contribution to that process. This gives
analysts and decision makers a common language, and a reference point, for identifying
decision-specific objectives and metrics and communicating preference trade-offs.
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APPENDIX. OBJECTIVES MATRICES

Table Al lists the 12 objectives across the top and the 44 documents reviewed down the
left side. If an objective was discussed, explicitly or implicitly, in a given document, there
is a check (“v”) in the corresponding box.
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Table Al: A matrix showing which objectives appear in each document, by ID number

Natisaal Stratrgc Objectives Delense Srategic Objecties nn Lerel Ohjectines
Rl e o o BN gl e e L [ el o
1 4 4 4 4 4
2 4 4 4 4 4 4 4 4
3 4 +
4
5 + + 4 4 4 + 4
& i i 4
7 4 4 4
3 + 4 + + 4 + 4 4 4 + 4
9 4 4 4 4 4
10
11 4 4 4
12 +
13 + 4 + 4 + 4 4 4 +
4 4 4 4 4 4 4
15 + 4 4 4 4
16 + ¥ ¥ ¥ + ¥
17 + + 4
it 4 4 4 4 4 4
19 +
20 + + 4 4 +
a
n
B 4 4 4 4 4 4 4 4
24 + + 4 4 4 4 +
25 4 + + 4 4
% 4 4 4 4 4 4 4
x 4
n 4 4
9 + + 4 4 4 +
30 4 . 4

, ,
3 4 4 4 4 4
32 4 + + 4 + 4
3 4 4 4 4 4 4
4 4 A 4 A 4 A A 4 A
35 4 4 4 4 4 4 4
36 + 4 + 4 4 4 4 + 4
37 4 4 4
38 + . + . 4 +
39 + + 4 + 4
40 4 4
41 + 4 +
42 4 4 4 4
4 - 4 4 4 - 4 4 4
44 + 4 + + 4 4 4 4 4 + 4
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Tables A2 and A3 are set up the same way as the previous chart, but the cells contain
quotes about the objectives from the given document. Table A2 contains National and
Defense Strategic Objectives, and Table A3 contains Implementation-Level Objectives.
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Table A2: Quotes referring to national and defense strategic objectives, by document
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Ireongnizing efficiency at the platfons level l‘n(avaidinhmﬁls‘ mwmm

platfonm and system kevel is a cear stcaicgic

Mixe Fight - Less Foel

P47 “Ovorcuming this [ihe fact that puple
take enexgy availatality fox grantcd] will

26

[P35 "B ccamse DaD faces substantial ks
[tor it misshons wia grid and other critical
|infrastmctore: woinebility, it must find

| cansto manage these sisks"

[P. 73 “The Renewable Electicity
[Parchasing and On Base Devclopment Plan
n 2004 by the
Am“wﬂmymhgnd

mnmrgmm
dungliﬂdmwlﬂnm\illy

ke e less
Mmmn
[recnmm ended by the National Research
Comdl®

o dependence on forvign ol ™



[ Decaments Maximize Secrily Mimim ize Cost Maximize Lavireameatal Quality Marximize Capability Minimiz Valerabily
16 |Report o Congress on encrzy secmity P21 ~Ow straiegy recopnizes the valoe of X j Frecdom aod
nitiaty enerzy and p ot to g Endmring Fresdom have eminded us that
enerpy seamity™ enerpy is tackically relevant, and fidd
comm anders are looking to the Depactment
and Services o povide hatiefidd suntions
capability®
17 | Quadvconial Defense Revicw Repott P 111 “To adidross encrgy scowmity while P73 “Encegy scowity and cimate change™
s ultancousdy enbancing misson is isted as anivsuc
avswance af domestic faclitics, the
Depatm ext is focusing onm aking tes
mare resiliont *
18 |Enegy forthe wadighter Oy PS5 “Th o the ASD{OE PP is 0 [F-1 “More capakility, less cost Buld
energy stoaegy om0t the enerzy seomity of military energy secmity into fhe future force._ The
aperations throoph goidsnce for and D i :
ight of D d activities and energy considerations into the foll range of
nvestments® [planning and farce development activites.
[Enerzywill be, nitslf, snimportant
capatality foc m eeting the missons
envisioned in the QDR and Nafionsd
[Mikitary Stroatezy™
19 | Thenakional miliary statcgy of the Usited T3 “Encigy-sttcrdasendips will
States of Amcrica: Rredefining Am crica's infersect gropditical concems as state-rm
military loadership sics will contrd share
the porsistent clallenge of resrwce scarcity
may vvolap with temitorial dspuies® We
read this tomcan thal minimizing
#popalitical mpact of encrgy consumption
should be objective.
20 |Opcraional cocgy shalezy. T 7 “Impuuve Opemtional Encrzy Scomity bt sy O chmllcngy: i to make suc
i plem entafion plan 2 Fixed Installations® US Forces are mady for any faeat,
anywher in the wodd, and m celing et
challenge e quires s to improve the
efficiency of oor energy use and the
diversity of our enerzy swores, and,
[l ately, to build a militacy force that uses
enesgy asa strategic advantape rafher than
Iears it as a aden ™
[P.6 “Strstegic Gaal: To provide enerry
seomity and exhanced wafighting
capabiity foc US forcesin the fotar, e
[Department will consider enerEy seomity in
. il
To achicve this gral, the D cpartment will
. s .
linto the requircm ents and acquisiton
[pucessrs and adept pulicy, doctine,
Combatant Command activitics*
21 Sustaming US. glubal Icadastap Friottics
fiw 21t conbury definse
77  |Encgy hdependence and Scomty Act of
nurnﬁ-mﬁmmm
FE I.-uﬁ-mgumnnmmtsamgy Fiv Ldeofificd ons slated [P 36 “DuD secksto rod g custs |- iv ~In parallcl with the @ mthe  [F.7-6 "k the coogy diiciency of | F- 6 “Make soducing coogy valncabilitya | Piii “Dub scoks to shape fe fukme
Aim appavach to cstablishing an cocrgy 0 Dl's coxpuaate processes “ncrcase  |of the covent focce to proowe new global dem and for encigy i in [DaD i potential to i of the noxt statgic ploning. | scomity covironm et in favor of the United
stuategy (LMI Repot FT602T1) gobal cifots to cobance th and fox the fature. But, with concrm sbout plubal cimate chaogr and 2 by redoc cycle ial Defense Resicw.™ mhmtmmfmp
seomity of il infastuctor, tonstlaoes, i enespy o and ottes suppact mouirements, while freang mpglies of fel limi
ikt: pice pe doe to growing global Therefore, when idenkfying techmical y and
d on * enexgy, enerpy- assu: DaD asnciated soppont for recapitalzation ummmmwm
operating costs am growing. ™ ool alsn considered a fomth |ppases™ and libesty ™
P.1-1 "Dal)’s enerpy dependence mxposes | discommect—environm ental [P 7.7 ~Incoporating new energy cfficient P. 1-1 "Dal) staes the nafion’s reliance an.
mmmmmmﬂ;fmi P.7-7 "M efficient wse of eorrpy and e jies forign enerpy sowrces, which effecivey
chice. of altemative energy opfions which | patential to eshance qperational forses the country to rely on potentisl
bemulmmqnﬂneanagngﬁnme mrm: it v di F a i sk and
stracie and infrastrctor.® will gamer the sopport of the poblic while  |agikty while mducing the logisics nafional secuwity. ™
acting i i naati of the force

enviroom ental goals®
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Maximize Secrily

Mimiim ize Coxt

Maximize Lavireameatal Quality

Marximize Capability

Mimimize Valnerab ity

Naval enesgy. A straingic approach

P (Stegic Appmach) andp 6 & 7
“Rednce Navy's Cachan Footprint™

[p-3 (Vism) “Enexpy efficiency momases

o combat effectivenes”

s “The D

f the Navy Energy Strategy establishes a
et of goals b
effectiveness

25

The Department of the Navy s enesgy goals

P 6 gives an cxample of a sup St uses an
dectric m otor 0 power itsedf at dow
sperds, and estim aes et i will sxve the
Navy $250M over the lifctim e of that ship.

P 3 "The stalces of statos qun extend even
Forther, beyond the military, and canse
second and thind arder effects on the
environm et The carbon that' s em nited.
from our ships, aircrft, and vehiclesis a
contributer to plabal wansing and clim ate
change *

[P 2 “Enthe duve far enesgy mhaom, the
goal has gt to be increased wadfighting
capatility™

26

ANavy ety vision for the 215t century

P 2 “tolighten the load and cxpand tackical
each, the m asitim ¢ community will expand

dqﬂmm-ﬂmm e
amext: ,W'ﬂl

anud impauved enesgy seoumity™
. 13 “pastocrsiips with local wility

T 11 Stategic Imporative: Green e
Footpint
~The DOD

[F-3 “Long teom cust avaidance and
lzeduced refiance on fosil forls $wongh

the target of
224 pescent sedactioin grenbmse gas
emissions fium a 2008 baseline by 2020.
The Navy will pucsue this tagzet withou

efficient operations ashore epresent an

compemising core capabilitics [B.5 *In the nearterm, the Navy will make
p— and igrificant gains by adjusting polici
cnetgy o H, ety dificient opentions,
greenhouse gas emissions™ enciuaging awareness and energy-

comscios bebzevior in cvery Navy scéing,

cxisting
ety consomptian, -ulmﬂ:

in ing the degl of = mmmdmmﬂm
enerpy and enespry seomity strategies ™ preater combat readiness”
77 | Encpy cvalnson fades e acquston P2 “Faxr all DON platform s and weapons
process [Mem onndom | 1 enepry h
FRCE calcnlafions are inchuded in progrs
planning and specifically in fie AnA phase
0 informs syctem tode off decsons and to
B ling systems ™
It |Depatment of the Navy (DON) ohjectives Obj_ 3. Leadthe Naion in Sostairable
for FY 2012 and beyond [Mem orandom] Enesgy
4 Advance dlean eneszy
79 Shoer encrgy mansgement (OPNAY T2 ~Toincrase shor encrgy secumty, 7.3 “Redace grecriunse gas cmissms~ F.2 “Feduce vulnenbilites ed to the

Instraction 4100 5E)

Navy shall: (1) Provide eliahle, resitient,
anud redondant misioncritical encrgy
strcesto Navy tier Land [T task critical
aswts (TCA) ashure, per references (), (H)
and G}. (2) Reduce volnerabitifies fedto

(thisis within "achieve legal compliance foa
shace energy anil sustainability”)

30

P £ ~The miktary s dependence onfossl
Foels also has significant financial and

high
il prices and ovenliance on petrdeom
fFoels xeaten o divest fonds from militry

the d&fficolt chnicesin defense -

28




secmty ™

the cost and
awailshility of cil and other form s of

meny”
P 22 Ovesching goat Exploe, Identify

& Amdwze Best

i pact of enexEy wse oo e eovimom et
and s pledging support to achicve DaD and
A Frer enviraomcntal goals.™

P25 Energy Fooms Arex cacbon emissions

(nmovative Financing Advi sy Wiking
Group)

29

money, but can also extend the Tifespan of

equipment and mserves of energy sopglies,

m mimize Cost imize Envi d Qi Mimim iz Valnerability Mimim e Threaix
31 A Foror cncrpy program policy T3 ~Ihe Axt Foct uscs enegy awarmess | T 10 -_whese posshle, the A Faroe
memocndom [Mem acandmm] tokeep all persumed focused an enerpy | use renewakile ar green enerpy to redme
o and efEici o 2 cmissions. "
enerpy costs®
32 A Faror acqustion & technaogy energy T Z ~_tix Acqushonand Technalogy |2 *_sinoe the Ax Force T2 "t Acqusfion and Techndogy
plan 'Woking G roup is chaged wi ying |new yplxasis ‘Wking Group is chaged with developing
energy opti increase need o be s that energy apiions that increase wadfighiing
= -l xeliabie o i bz
altenative enerpy resources, enbancing gas emissians, while maintaining o
costs assodated with A Foror legacy fleet ™ custs assuciated with Air Faree
acquistions™ P.7 section 3 is entid ing Foed isitinns
B p T
Legacy Systems®
P 8 list'shows4 pllars of Acquisifion and | need to be placed an technalogies tat
Technalogy Energy Plan, dth one hasto do
sopplty and rednce: gas emiss e
33 AR Farce awation apersions enerpy plan T 5 ~Anah 5 Tor the P 4 "Aniaion operasional readnessis
bk of the forl used by the AirFarce and contingent upan enerpy avalability and
sising energy costs are consmming a lagec thus the Air Farce must employ
of the AirForce’ comprehencive energy managem ent
Thesefoce, forl efficiency must be strstegies tominimize eneegy-elated
inceparated into the standal aperting vulnerabilities *
of Air Force as
as a higher priorty™
P 17 Pilard: Mnimize the Use of
Tectmology for Fuel Efficiency
“The Air Foree mission requires mnge and
i in aircraft To this,
the Air Force must redoce foel costs and
ford efficiency™
34 AR Tarce enerpy flan T 1 “The Ax Face is commiied T 9 ~The Air Foe needs © poade T 17 ~The Ax Force isidentiying ro T Tt O ing poal- ity
R ing the amount of enesgy suprlies | op financial and 2 of energy to seduce the effciencies will not anly save enesgy and  |with Pastner Nafion Air Farces

= The Air F.

daring: s -

against encrzy supply disopions. The
United States is hravily dependent on
Faceign al, much of which ariginses ouf of

of
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Bar Foxce ilask sk encrpy plan

P 45 Consmmption and cost trends —
aifhongh concmm plion is decreasing, cost is
a g Fod also

histime, total Alr Foce

dramaically increased since FY2005. Since |fossl fels constm ed directly ammgh

cost
has increased 173 percent despite 29

percent otal
consmption over the same period *
P16 Pillar 4 Manage Cast

P 6 "The Air Face will aggressively seek
ways to use new and improved techmalogies
to meet its stratepic enerpy goals, while
redocing its cachon footprint and om
vulnerabitifies o oommercial sowces of
=opply "

P 6 ~The AmF e will aggmsavely soek

to mert its strafepic enerpy goals, while
e ducing its cacban footpant and oo

sopgiy™

36 |U.S. AnFuoce coopy shatogic plan F.25 ~Ow vhjcctiveisto deveop an P 1 "By impuving the dicency of om [P 3 e — T B “Exccss power gencrated doing the
integrated masies plan by 2015 that rocesses, operaions facilities, and i o e of energy, day or night from tencwable soceswoud
optimizes fmction, secuity, and effic m wei o effecti e improve o enerzy secwity and redoce be stared and wsed doring high demand
placing 2 high peindty on and savings " s emissiansi ofUS. pesiods, and the instill sion would rely on
and uninterropted enespy and water clim ate policy initisives™ diskibuted sources of enesgy to mdoce

single point vuinecabilities and rety o
enerpy from the main grid as backop—not
e other way acomd *

37

Commandant’s plaming gridance

38

Maine Coups vision and siategy 2025
Fm plementation plaming guidace

.6 ~The Macne Caps’ waque

the Nation™sforce in readiness, able 0
respand rapidty and decisively ©
arywhere in the wodd

P 27 ~Alsn, the Macme Coups will remain
respansible stewacds of fhe natusd and

cuittoal aboaed oo i .
uvgh positive and difective

follow best practices to enswre effeciiveness
and efficiency To this end, energy
consereation will be a matter of focus

ive Masine Comps

39

United States Marine Corps cxpeditionary
enetgy skategy and implementaion flan
Bassto batdefield

T-26 ~The National clonse Antfauiration
Act of 2009 and Dal} guidance place
lincavasing emphasis on encrzy secwmity and
linclule directives for operational enexgy
management, plaming, requirrments

.34 “We will provide commanidess the

data they

30

[F- 17 *Vision — To be the premior sell-
sulficient cxpoditionary farce, inslled with
2 warrion cihosthat cqnaties the officient use
of vital ith i b
cffecivencss™
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Exec Onler No_ 13423

41

Exec Omles No. 13514

§2(a)m)(A) Usec low-GHG-cmthng
vehicles.

§2(E)). Parsue oppartonities with vendocs
and doce GHE emiss

42

Nafioral scowity skalegy

F-6 _ow national scomily stralegy must
e inform ed by o peogle, enbanced by the
o of the and

bry the wnity of the A

people
P 18 "By daing 5o, we will enlonce encpy
secmity, create jobs, and fight climate

P 41 "US_leadenhip inthe G-20 will be

T 10 “We must tandam the way that we

use enexgy ifying supplies, &

ini and jing clean enexgy

tecimiologies. By doing s, we will

enhance. enexgy secwity, create jobs, and

fight clim ate change *

P30 "We must confimw tn transfom oo

enerpy coonnmy, leveraging paivale capital
ok it

T-30 “Aslong aswe ace dependent a
fosil farls, we need to ensure the secuwity
anil free flow of global enexzy reswrces™

focnsed an secoring sustinable and will cot s
balanced prowth, coardinsing reform of issions, impmve enerry offic
|financial sector regolation, fostering global increase wse of renewalie and mclear
i d T pawes, medoce the dependence of vehicles
enerpy secuity ™ on o, and diversify energy soorces and
soppliers. We will investin rescarch and
. e Aemmize the
way we disibute dlectricity, and encoumage
the ussge of transiional focks, while moving
dscl at home *
43 |Blocpont for a seome encigy fotwe 7.5 “Onc ol thebest waystomae om [P 3 ~We must focus oo expanding deaner [P, 5 ~One of thr best ways to make om 717 Buildng stategic relafionships with
ccnnom yless dependent on gil—and swve of electsicity, i econumy il _and ol panddir e and prom ofing enerzy
is smply ks like winud and sular, as well as clean coal, ply ks dency both listed 1
i efficient ™ maboral gas, wer " Mime efficient ™ bullets in the "moving forwanl™ section.
about thisanP. 10, 11, 13 -- oversight,
ffectivensss of regniaiory stactire,
enviromm ental impact of fracking
44 | Enegy program for secmity and P 2 “Enecgy Secmity is acheved by 3 an djective, bl incinded |p. 6 Existing statutes and exeoutive arders |nat explicifly staied as an oljective, bt B9 “medncing fhe operstional risks posed by |
i ufilizing snstainahle soames that m eet i m any inafives, i requine ioms i i plicl to energy, p 21 excesive platform enerpy demand and
[tactical, ex peditionary, and shore requine considerstion of energy costs (p. 12) |emissions® p 11 "DON will medoce ive enespry policy enerpy sopply lines”
requirem ents and foce sreenhouse pas emissons and ofter [will im prove the comhat and operational
sustinm ent fonctinns, and hoving the ™ l i X with of Naval forces™
ahility to paotect and dediver sofficaent Naval energy conomsption®
eneszy to meet opesstional needs™
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Table A3: Quotes referring to implementation-level objectives, by document

1] Wi Winimtr Afirie Minimize Logistic “Maximize Nonfossll Sources Wi C mice Matwalh
1 Sestam e mEsion Seom tae felme_ The [P T ~The Amerywill employ sestmmble [P. T “Foster and clic willan the Anry St
| Arery straie py-for the exvisomment | praciices such % waler comservation sd takes: we beryond esrviromm emia| compltance
e mnd emeapry eficioncy to mimimize: o o arctai bl
logisical tal -
T [y emcagy scomity P ESGA. fixewed acces to sibicest T~ Towa okl Tucl domamt would [P ESG 3 et of T imccay clisense md krwaieg
shaepy emaxpy supplies (ehboraied o p 4) |place frwer [ iy merpy on |corponie demmmd for ve
taeir swppoct of the lowp logistical fud tal  |p 4) -uyfunn-y-dﬁm-pmm
im aemire © rescmces ™
|Akoseep 1. ]’I' lower tacical fuel dess sads would
ipface frwer Soldicrs im leerm's vy duimg
theix vuppont of the ko Logisical fed] tail
im theate
i ESG | Reduced cnapy commmplion
(elaboated cu p 4)
T [Emopy voowity: famyyaiotity aad sakosal 25 ST Sty P i Emgy P43 SAT Stkcgy ox P adEmay
impemiive [Foeaiaiion dided Provide Reduce plaifo
fwcks, solax) Iighatweight meatexiaks, lower powes
Reduce fossl feel and batiery desomd. eleciomcs, and wemammed vs smmed
Mot efficient power somces — hniteries
with higher emxgypower desity, foed cells,
pwes somes
Reduce fowal
A [Thee of the A= Sialegic
Syslem (SMS) b inck Anwy Enaapy
Secnity (AESIS;
parformmmce [Infomméon Paper]
3|y ey st [Informaton Faper] | ESGA. ot o sl GRaEy "1 “Faagy Seowity s m Openiond [P 1~ The Ay Eneipy Seouity Mismoa i | rrm—s—m-.—_ Repy Scomily] [P T ™ Tie Ay Ermeagy Seconity Miceaom 15
pplies e perative amd com provide e Ay wid 2 |to e esp, for for
tactical - The loup liquid feel |2l Anwry activaies io mduce demand,
wiummum increase efficiency, seek aliermtive sommces, i
culimre of enerry
e ining or enhanci:
b v
R TEme—
emcTpy sepplies.
[ Sepportmg, e mEsion wilk operaboml
emexpy [Memorndem]
T |The poposol dasge shaly © embol R =T ep——
gy vhewandsdip i the Ay’ culimz il forwsed on clsging ow
| members viw and we: enrpy (culimre),
|which will r=vult im st bokrvior
Fauthcrmore, e poposed ceamge
i ol i o
il mirves wnder ome
oipmmizatica dompe stalepy”
T |Depmimont of Dot emapy dimkgy. |30 ~The DD mocks m Emagy Sty 0 Tamplicationss of the Problca- 25~ T will cottammly wok clammatc US |- 71 Hedhwo: dommnd by imcicasng, 34 Seckon sbowl baladep eal caliee
Teaching an dd dog mew wicks . depomdnce ou foriguoil, bet is phaifonm efficiony — in fh cave of mviaiion, | chamge — toEning b oaizaiond cali:
- Exvmca acees o criical emcagy See col ) for defiuilion of i double ovtiple im e |{modifyor te-cupine plamx [P35 Thhore i e cornem imccmlive for
m - M, dleckicily, forsigm policy, memlioes | George Shmlizbaschall amlopy ciled at e [DOD pernmmal o reduce enapy
aitical imfrseciare, (oo [bepmmny of this dopter Ssbsquent :n—pﬁlhmm-nm-im
achioms, sach = provay e ecomomic i place
|viabiliky of yafecds, or mgavieg wpow FT a2 “com o wilhost st 2 5 way
pocess conld “bring fhese remes home™ mlu-uyxpe_u:a—-m
funiter expamd domestically produced
emerpy sapplies ﬁciﬁsmmgmfnmuul-:ngy
[P.49 "Remewibl: encxpy diversifies emenry sxvimgs should be srwanded, and excessive
somees and provides oot eificlive, commmplion shoskd b imvosigaicd amd
m_ﬂlywqx-ilh:—gyhm comzcied”
T [Fckng the "alenoe" A defea: emcigy _1 F1 Thepsh
shalepy pimer mp’mmlu’-gnmu-_nf requires reducing e oversll smowst of
encrpy ot e epmrtment of Defesse emerpy it the Depmrtment of Defesse
(DaD) = o vy (DaD) E = vy
alermive gy vowcentomertfed  |aliermiive cagy sowees tomeot fed
mocrk: " —
P2 *_his effont [to e duce commmplion]
cam be accomplished wilhout reduction of
ity cayubility i e e i o,
ndocd, passig kowex oy owmmpion
imcrras: the combal amd st
f the Do)~
10  |EmapyPolcyActof 2005
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Mimiem e Adi it imm

Mimimizr Logilic Ecqmiromcals

Maximize Use ofNon Foxul Fucl Sewrces

Dncan Hunter National Defense
| Anflmwizadion Act for Fiscal Year 2009

Maximire Muiir alion

aximize Aswramce
- 3% (3) ROADMAF REQUIRED —The

and

Engineesing, the Deguty Under Secietary of

| Defense for Indnstraal Poicy, and service:
<l ecutives, shall

|with the Secretay of Enetgy; develop a
| mulyear roadmap to develop advanced

an assmed supply chiin necesmcy to enve
|theat the Department of Defense bas assured
accessto advanced enesgy stoage

ectnnlogies to suppot cvest militasy

Tt docs call fox “Considcration of Tad
logiskics suppaort requirement=” (section.

P67 Specifically anftaizes 2 “Stndy on

332,P. 66) and"a g
” Al " eand

solar fox wse for
plha e foeks

more words an sk (section 335, P. 68)

Nafional Defense Anfhuwizatun Act for
| Fiscal Year 2013

Depastm ent of Defense eoergy inhatives

[P 10 ~Operationdl chall enges and k=

F.7 ihe FBCF] isintended o be wedin
o st .

P. 1% One of the Navy's goals "Leadthe
< . - i

angress (CRS: Sisnce an foel relaie enecgy enesgy
R42558) Wadki DC- C 0 [toc e divesi 0-the tack of selecting new equipm oot and W ilustcale | of alfemative frds, Lofords foed offick i
ice, L of Cangress. —— wix the ngalive potential system kogistical footpeints® | 21 *The Aomy's operafions] cocrgy s of alicmative and renewabic cocgy
limpact of foed requicem ents on the motality effarts focus an redocing enedgy demand,
o US firces and the combat dffeciveness i ings fioed effici E ing; the
of US copipmcnt, and the volneobiity of e of altematise and rencwable cocrgy
[Focl suppiy lines 4o disropton. ™ P 2% *Devcloping & domcstic advanced.
ioford s indietry will impave the Navy's
(and the nation's) cocosy scomity by
diverafying - Navy's (and the nation's)
of cnexcy™
14 capatic = FEST 3. Provad lcadoriug that F.ESE 5 Exphafly mcudc fud disaocy|
DaD. "L eadership must begin prom oting

gy ‘at the tactical
platfonm and systm lovdl &5 a clear skatcgic
poth to improve pefarmance, wdoce:
Logistics buden, .~

Moxe Fight - L essFod

[ 66 “Recommendshion #2: Redoce the
i to cai i - N
[ 1oss of commercial power and ofher
stical national infiastoctore.®

33

[F 65 “DaD must change its mopy cullas
[tos vt efficiency™ (this is within finding,
(45, hwre are many waystoredace enerEy
demand by changing wastchul ]
[practices and procedoe="y




Maximize Axonrasce

Mlimim ize Adiritisn

Mimimize Lo giic Koywiem cals

Maximize Uxe of Non-Foxil Fuel Ssurces

Mimimize C

Maximize Metivati:

I e

Report ® Congress an enerzy secity

P9 Goal - Asswe Supply

P2 ~From the Departmental fore planomg

P 5 God 1 Rednce Demand

P 1 "Like the nafion, Dal) must foows an

perspeciive, greater enesgy efficiency n the chang
force provides the aption of either redocing and increased efficiency ™
the size of the foel logistics force stoctare:
(move peogle and investm ent from the
“tad™ wr the “tooth™), or msintsining = ac
resorve logistics capacity W redoce catain
future operational sisks®
17 | Quadvconial Defense Revicw Repott [P 22 = vision of deploying a'grocd
|l car porwes by 2016.%
1t  |Encgyfothc wafighicc Opoatonal P 1~ the goal _ isto cosme thal the [P 1 "Mixe ophions, lessrisk. Expandand |F. 1 ~Mixc Gght, Ioss fudk Reduce the F.6 “Thr DaD Compuncolsmust imvest
cncxgy stategy will have the cocigy seome the supply of coctgy to militacy gy nmil 3 ncw s and coui tt abswin
thary e quire 0:m oot 21t contry opcrations... TheDepmtmenincodste | Reduce the ovenll demand for aperational | new practics and behaviors®
challcoges® ify its cnesgy " enexgy the offica )
P.1 "More gptions, lesssiskc Expand and access to cocgy supplics in arder to bave a | encrgy wse in arder to cobance combat
seoure the supply of cocggy W military |moxe refiable and d supsiy of ccgy d redoce militry misson
The ds o (o military missions risks and costs.*
sty its cncagy [p-2 “Inthe kg teom P 5 ing the demand for cocogy must
accessto encpy supplicsin audo © bave a [the: potenial to be an putofthe bt immok ioral enctEy
more relisHe and assured sopply of enerpy [Natinn's energy landscape, and the ity for the Depatment  In terms of
for military missons [Department should be prepared to levenage | effechiveness, farce protection, and cost, a
P £ " _fhe Department needs to tice steps n: nph cont demand in
0 improve the security of the enerpy sopply [RDTAE of aMemative foels™ i i ' i
0 opecational missmns af fixed ‘benefiis ™
spplies
19 The nalional military strategy of the United
States of Amesica Redefining Am enca's
military leaderdup
20 Operafional enesyy stalegy- P 5 "Swatepic Goal: The Department will Into says *_merting that challenge requares| P11 _~The Department needsto improve its
i plesm entstion plan ify and secwre military enerry improve ty dency of om enespy | ability homl enerpy
sopplies in arder to improve the ahility of [ase and the diversity of o enesry ' dnce demand, and i
US Farcesto obbin fhe enerpry required in Somces " the efficiency of enepy use to entance
|perfonm their missions  To achieve this [P.5 "Straiegic Goal: The Department will |combat effectiveness® (thisis one
#nal, the Department will identify and dversify and seome milibary energy &ifference from the OES #seif)
remediate enerpy related risksto crtical supgliesin anler to improve the ahility of  (p 3 “Stotegic Goal: The Department will
d cstabitish a Dy d pulicy US Forces to dblain e encrgy roquircdto | sedoce fhe overall dom and for operafional
fox alicmative focks® pofoom their missions Toachicvethis | cnorgy and improve the cificiency
gual, the Dopartm oot will identify and military enegy use in arder to cobance
lremediate cocrgy-relaied risks to cificl | cumbat clfecivencss and redoce sisks and
d establish a policy  |costsfor military missins. Toadsicve
(o altemative focks™ this_the Departmcot will m casur its
opcrational cncrgy consmmption; imprrve
enexgy perfonm ance in gpcrations and
training;, and prom ot defenst coogy
ionovakion
21 Sustaming US. glubal Icadastap Friottics
fiw 21t conbury definse
77  |Encgy hdependence and Scomty Act of
107 Major prosisions of interest to foderal
energy |
73 | Tandoming te way DoD looks f cocrgy: Fi “DaDs ™ T e —y dva
Aim appavach to cstablishing an cocrgy grcates mobiity, persisence, and agility for |cncgy d pa—
stuategy (LMI Repot FT602T1) oo farces. B, the cncrgy logistics jics ffex a unigqoe ity o
xequizcm cois of these farces limit o ability (Dol w0 m ke progress towand reconsiling
o realize these concopts.* lits statogic guals with its cocrgy
of foel— especialty foreign foel

[P 77 "Miore efficient use of enecpy and the
chaice of alemalive enerEy options which
|minimize or mitigate enviromm ental impact
[will games the: soppoct of the poliic while
acting in concest with national
envimomental goals
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74 |Naval cocpy A straiegic approach P 5 (Sttegic Apprvach) “ The goals call | |p. 6 ( Tactical Enerpy Secmity) ~ s 6 (Tactical Enesgy Secmity) “Tackcal . 3 (Shieg “Increas P 5 (Skategic Approach) “Reduce tactical
for.__ secoring critical i - s exposne. to stacks o sopyidy lines, | ey secority is protection frum I and "1 gistle and i * "Redoce showe encrzy
saving lives, equi . it enesgy enesgy " “Increase tactical forl
tackical platfams by efficiency™ md “increase shom eoecgy
redncing risk associaed with a logistics eificiency”
tl " “The expeifitionary comm ity will
wak ing the load =
75 | The Department of the Navy's enesgy goals P Z = foss forl o T h

impact upan our forces and oo farce
stoactore, both in term s of the resorces
required to pet foel and to m ove it to the
ships, tanks, atrcralt, and equipm ent that
need it, and in the Salors and Manines
‘whnse doty it is to protect the stipsor
cmvoys moving the ga= ' We do not have
E andwe hed

enerzy
ashoce: By 2020, DON will prodoce at least
50% of shore hased enerzy require ents
finm aliemakive suumes; 50% of DON
ions will be et zer

26

A Navy enesgy vision for fhe 215 contmy

P 3 “Encgy dixaency, viaie stemative
enesgy somTes, and smat grid technology
forus m-hase am key to secoing crifical

P.5 Stoategic Imperative. Asowre Mokikity
2l Protect Crifical Infrackracture

P2 ~Noo petrdems fards podaced

]’ 3 "In the near term, the Navy will make

P 5 "Inthe nearterm , the Navy will m ice
o s by _ -

majutity of the fleet to altemative forl
vebicles®

Pt “The Navymust take a two-pronged

pement of gains by adjusting palicies & Fustng p
pawes sces, and tesfion ® | enabils mom enorgy efficient operatimns, | enable m o enesgry efficient operafions,
B = d tatal and enesgy- encomaging awareness and energy-
will have a in cvery Nawy scing, | cmscions bebmiosin cveay Navy sctiog,
impact o enexgy seowity for the Navy and acisting i cxisting technologies to reduce
the Nation u_gymm-dmu enerzy consumption, and speeding the
P.57 ion of new technologies, all
fd resrarch, goals for 2016 and 2020_ mhmumuﬂq with the intent of enbancing o enabling
greates com bat seadiness ® reates cum bat readiness *
P.7 "Asthe Navylooks to ive Biguid(P. 15 of the Encrgy
furisfoc tactical platfoms, the Department | Vision and Straiegy: Ieadership,
of the Navy is alsv dom afi ducing, palicy,
the convum pion of fossil fuelsby the non- | and cultare change.

“Whether miformed or cisilian, offices a0
enlisted, every inufividml must costiibule to
a cultre that values enexgy asa stategic
esomce

27

Enesgy
rocess [Mem ocndom |

28

29

Tepattm cxt of fhe Navy (DON) abjoctives
for FY 2012 and beyond [Mrmacandom]

O3 3. Lead the Nafuon i Sustamatic
Enerzy

a Increase allemative energy Navy wide
b Sail the Great Green Fleet

d Advance dean energy

St enexgy = aagement (OPNAY
Instraction 4100 5E)

-7 “Enens eavsgy secnuity a5 & draegic
= 2 parte: pa tiakd
mﬂm-m

P2 "Redoce consmm ption of fossl foel and
imcrease the use of attemative foels by the
| Navy'smon tactical vehicle fleet ™

P2 ~Adeve a 30% fackity
indensity mdockon by 2015.* (fis is within
=achieve legal com pliance for shae enegy

P.3 "Prodoce, procoe, and

renewable eoepy™

(these are within "achieve legal compliance
for share enerpy and sustanability™)

and 1 ity™)

30

Reomorpizing Am crica's defense: How e
aem od forces are stepping forwacd to
combat climate change and improve the
US. enexgy postue
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7 Py v

(i Foxce cocagy progiam polcy
|memorndom [Mom acandm |

Maximize Uzc of Nom-Foxil Fucl Semrces
“Incxcase

T3 ~The ovomching asom ol e Ax
[Focs Energy Instisfive is'Mske Energy a
[ fnin All We Do ™

altemative, and waditional energy somces,
[t Air Farce can assist in creating new
domestic supply svorces.

[P 10 *The Air Farce is committedto
lincreasing fhe amomt of ennrry sopglies
availaHe to beoume mare encrgy

[the 2ot of enexpy required from faagn
strarces and where possibie, the Air Forcr
[will wrse sencwalic or groen ooy o

i indivi ofthe  [P.6 AF Enevgy Stustegy. "Culiue Change:
noed 0 reduce oo enerpy conommpbion * | The fir Faroe must a3 cotirs where
P.9 “The Air Farce i dto al A ko

redocing avision, grond forl, and everything they do, every dry"
linstalltion enerzy demand *

37 |An Force acqustim & cncigy [F-Z *_the Acquistion and Technalogy [ 1 The AF Enogy Plansbaliupm?  [P.1 The AF Encgy Plmisbult upm 3
[plan. [Weniking; Gronp s cineged with developing sl
eesgy options tint incxesos wadighting,
ener gy efficiency, and redncing kfe cycle
with Air Force

[P £ Histobtmws 4 pillars of Acuisition and
Tectmingy Enerzy Plan; 4th ane hasto do

33

[ Al Fooe aviatuon opeaations cocsgy flan

1 “Enegy is 2 mision citaal

m-uh-mnmm

lobal scale ™
[P, 4 *Asisfion operstional readincssis

contingrnt upmn ena gy availability, and
s the Air Forr must employ

[P 7 = AMtrnative ford use will mccase by
10% pexyear =
[P 10 Pillar 1- ProsideL .

Enexzy Managom et, Objective 12—
[Facikitate renewatie enesgy and eoey

cificicncy
P13 Pilar 2 Fly and Opesate Efficiently,
Objective 2 4 — Increase the wse of

P 1 “Asthe & [P3 0~ Aviation Foel
D epactment of Defense (Dall), nmh Optim ization Cultoee® memo fiom 2006

cnsum thut it opta &y [P.4 “Bya o (emanilside enexsy

choin of - cneagey soumes, the Air Foros

[P, 13 Pillar2: Fly and Opecratc Efficicnty,

[will frutam entalty change the way it
| manapzes energy by encomaging a cittore of
raponctility™

eneszry
[P 2 “Clmnging the fir Force crtture is

comprehensve ourgym ansgom ent alterati vty powered groond " Optimizing fiued Ioaiks on sircraft can
& inim - equipm entFrelicles doce fined domp caitical g the Air Face™s Vision

valnenbiliiesThe Air Farce can wak a sipnificant potential for fod [to Make Enesgy a Considerstionin All We

increase energy seond stotegic conservation * [Dar

resilience by shiffing reliance towacal [P 15 Pillar 3: Inetill Eneapry Awareness

aliernafive and senewable surces of enogEy, A i (all obj

accwred |relaie 0 crbtore clangr)
Aix Faror's operational energry demand and
effats by
such asfedenl apencies, indrry,
academia, and the infemationsl
34 |Am Fuace encrgy plan T 19 “The CIP ncalsto detemmine what Incxease supply. |Redoce demand Culture changr
({eg, od tanks, [P 17 *The Infermational Eneegy Plan P 26 Enesgy Foos Area forwacd [P 13 infoabout colture clange widking
pipelines, deancal prds, etc) is sopparts the Air Farce Enesgry Plan by aperaling bases proop
aritical in directly supposting military engaging foreign partness in eagy 'M'--mgﬂz;x-nmdh-:md '[lﬂilngmgy“u-s:‘fhh
Chirve tare maie ok lead to gl Culs
“The Air Farce is aciively paricipating in achieve & r ir fuces oo “Waking Groop
Dal)'s Wanking Gruopsto devdoprisk e ford wse fgain access 3 - [P 14 "Successful implementation of the Air
gt sesand other [to glibal enesgy technalogy andbest [Force Energy Plan is peedicated ona cultore

[pracices, and create a colture amang plobal cinnge wherby Air Farce members
aix e _hnmmgy.shqp-nfnm
concems cooperatively™ competencies”

'Waking Groug)
P25 *Anaweurd supply of forl is aitica

suppurt, and global seach ®

36

encrgy wse on the envimoment andis

suppoct to achieve DoD) and Air Foce
exviroom ental zoals®

P25 Enexzy FocusArea altemative foels,
alsvrencwable coogy devdopm oot and
deployment

P 15 Overarching goal- Instll Enerey
| fvareness asPart of A Force Cuiture
P17 *The Infernational Energy Plan

sopparts the_Alr Foace Energy Pl by

actieve interopeability between air forces
as altemative fuel use incrvases, gain access
[t global cncxzy technaogy and best

Ipeactices, and create a colfore amang: phobal

enexgy
arwas®), alw modd enesgy base inifiative
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35 | A Farcs mimskockae enetgy plan P 4 “Energy mustbe incioded m Air Foce [P 1 ~Oux AmrFoce wsionisto mdoce -1 O AirForce visimis fo rdnce P 1 O Aw Force vismis W redme
Critical Infrastroctar Program plans, demand o andd demand s and
stufied duing Volnenbility Assesm ents, efficiency, icrease supply through efficiency; increase supgly through efficiency, increase sopply through
ex excised daring base respanse ackvikies, atemoive enerry soes, and ceale a altermaive enegy swrces, and areate a alternafive enerEy sowces; and areate a
and, dtimately, incarporaied into foll cultme where ol aimmenmake energya | cufue where all smenmake encrgya | coltore where 3l ainmen m sk energy a
pectrom opertional plaming to faly ing we do.® in evecything we do." cansiderafion in everything we do.™
abserve and consider the potential 6 -mnixﬁmﬁnaggmvaysuk P11 Pillar |- Impove Corent P.19 "Misking enerzy a considecationin all
ddetesions effects*

m-umsmcmgygus.wﬂg
footpein and o

(l:jndive 110 ——Rnﬂﬂ
fossil foed

we do requires cutinal conge and the

ﬂl.ﬂ mP 12, _Mglnlﬁlﬁllle

supgly"
[P. £ Figure shows infrastructme enegy
[plam, 1 pilar of whichis to cxpand

(rencwabies

[P. 11 Pillar |- Impeove Cuvent
Infastructore, Objective 1.9 — Parchase
100% of alernativedflex-forl vehiclesfor
LDV s or LSV (specifics anP- 12, simila

mP 13)

gual fox futwre infrastruckar onP. 13)
. 15 Pillar3:
36 |U.S. AnFuoce coopy shatogic plan 1 e way we wo coogy 77 “In cxpoliiionacy uperskions, eoesgy [P 3 By milacing v cocsgy consumphon. [P 2 'Asiu.imm.d'-wixswizi.quz P2 Ask miwesmﬂimitsvijm,ﬂ:
B i canbe a s omuse of AF i AFi
building an energy secure farce—is crtical Nogistic ciain o fuel and wales remains [we impuoove our enerpy secowity and e doce mum?mpnglqnnmgm4 across the AF ump.mbyfmngma
0 ensng the AirFome is equipped to d attack Toaddess s emissionsin suppoct EUS. ities: Tmprove Resity fhes Impove
sstain the mission printies of today while mmmnmes clim ate palicy intiskives" D_Mmmmﬂmm Demand, Assure Sopply. ﬂulFlﬂﬂm
anning for the challengrs of the folmre * Energy Aware Cultore. Enerpy Arvace Cultor.™
[P 2 "Asit strives W adhieve its vision, the sopylies, improving enespy and waler P.2 *Oux approach to eneszy also incindes
AF isintegraling enegy considerations efficiency, and divexifying the typesof reducing oor consomption of wates, as the
acuss the AF enteruise by focusing ond enesgy in sopplty chamns * w0 are inextricably ied
Demand, Asswe Sopply, and Foster an
- Aaware, Cultore.

[P 2 *The Air Force Energy Visionisto
_ - g

space, and
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Commandant’s plaming gridance

[P 13 “Incvase the use of rencwable
energy” (sve minimize consumption)

T 13 “develop aplan to decavase the
Masine Carps’ dependence on fosil fucls in
» deplered of
the plan shall begin dming FY 11 and be
fully fonded in the FOM 13 budget cyde.
Concentiate on thee major arcas (1)
incrcase the use of rencwakle energy, (2)

. i et energy ® 3)
increase the clficicncy of equipment. The

lighter— withlos— - and mavs faster
ize and amount of
wuﬂaﬂlﬂnﬂqmﬂhﬂmhﬂt

F-13 “Instill an ctbus of eoogy dhicency”
(see minimize coneumption)
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Maine Coups vision and siategy 2025
Fm plementation plaming guidace

p- 5 "N is aitical taat equpment be
designed based on how # will be maintined
and sustained These equipment system s
muect be Bighier, easier t0 m aintain, and
consom e less power finn corent systems:

P23 ~Owm expeditonary Marme Cops
requires a logistics capakility that isleanes,
Highter, and less enerpry-intensive than the
past™

39

United States Marine Corps cxpeditionary
enetgy skategy and implementaion flan
Bassto batdefield
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[F 17 = We mustincrease om use of
rencwabie energy though innovation and

ailaptation"
P23 "Meet opeational demand with
[renewable energy™ fullowed by *Increase

T 17 ~Achicving successwill Tequire no
less than institofional change. Finally, and
most critically, we must change the way we

i " "Reduwe water hink abot cnczgy — ous wacsier et must
anil "Redo d we®  |eq ent use of enexgy and water
ith i combat
lfectivencss®

P.21 Goal |. "Embed cxpedifonary enesgy
into the USMC ethos"
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40 |Exec OmlerNo 13423 §2(b). Ensue that 50% af statuanty §2(a) Redoce buldng enesry intensity 3%
|required renewalies comes fram “new” (as | annmally Swoapgh FY 2015, or 30% total
of 1999) somces. Implement new by FY 2015 (baseline FY 2003}
enerpy i j §XE) Reduce by 7% vehicle petrlens
apency propecty for apgency use_ anrmally fheoagh FY 2015 (baseline FY
2005) Achieve 10% increase in non-
foed ity
(basdine FY 2005)
a1 Exec Osldes No_ 13514 §2{a)(m). Incease use of senewatie encrgy. | §2(aY). Reduor encrgy mfenstym
[mplem ent senewahle energy generation chieve GHE 5
[panjects on agency propesty. §2(a)(mIY(C} Reduoce flect's consumption
of petrilenm prodicts 2% anoully through
end of FY 2020 (baseline FY 2005).
47  |Nafional seowity skategy [P 10 "Wemust the way that we
[use energy—diversifying sopplies, investing
lin innovation, and degloying clean energy
technidlogies. By doing so, we will
enhance enerpy secuity, create jobs, and
(fight clim ate clnge ™
43 |Blncpnt for a scome energy fotae [P-6 "By 2033, we will genexaie 10 peroent |P.3 “One of the best ways omake ou
of our lectricity from a diverse set of dean | coonomy less dependent on il .. is Smply
enexgy somoes — inclufing renewalie to make o trancportation m ore efficient *
sooaces ke wind, solar, hiomass, and P 6 also talks aboot improving eneqry
(rpdrapower, mclear power, efficient efficiency of buldings
|nstoral gas; and clean coal * From Obam a's
State of the Union address
44 |Enesgy propram for secuity and 2 “rely anlly an enerEy eopames ot are |p. 21 “redcing the fisks from forl delivery” [P 27°mare enerpy if sofficient andless  |p_ 10, adentifies ~ Altematiee Energy” asane |p_ 10 identifies Enecgy Efficiency asone of |p 21 "DON will engender an efims whereby
2 not subject o intertional ar accidental an enespy ion | of e maj ies p.3 " = three mag e which the |all wd itted to
sopply disroptions and sapply lines™ [Navy's] use of T of forl re-supplies . enesgy
[hiiafoets, sular, wind, hrydra, geofhermal, and who value the efficient use of cdean and
and nociea™ seome enerpy ™
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