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Introduction

Energy has long influenced prosperity and security.  The role of oil in motivating Japanese war 
aims in World War II, the stagflation aftermath of the OPEC oil embargos of the 1970s, $4 a 
gallon gasoline in 2008, and attacks on fuel convoys are only a few examples of how statecraft 
and military operations can be shaped by energy.2   Faced with increasing operational 
vulnerabilities associated with the current and projected demand for energy, the Department of 
Defense (DoD) is implementing a series of time-phased improvements in the energy 
performance of bases and platforms, while posturing for a new, long-term architecture of 
alternative fuels.

Understanding the National Security Energy Challenge

The DoD is the largest user of energy in the U.S. Government and the single largest user of 
energy in the United States, spending over $13 billion on all forms of energy in 2009.3  Of this 
overall demand, over 70% can be considered “operational energy,”  meaning the energy needed to 
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power expeditionary bases and the aircraft, ships, and tactical vehicles being used to train, 
deploy, sustain, and employ forces around the world.4  The remaining share includes the energy 
to power, heat, and cool permanent installations and power non-tactical fleet vehicles. 

As an agency of the U.S. Government and a large consumer of energy, DoD is part of the larger 
geostrategic dilemma confronting the nation.  Currently, the energy needed by the nation and 
DoD to enable transportation and movement is not found in the U.S. and possesses increasingly 
negative externalities.  The costs of the U.S. energy system include distortions to national 
security priorities, lost benefits of resources sent overseas to import oil instead of being spent at 
home ($334 billion in 2008 and $199 billion in 2009), and increasing evidence of carbon-
induced climate change.5  As such a large user, the DoD alone estimates that even a $1 increase 
in the cost of a barrel of oil costs the DoD $130 million in increased annual energy costs, 
meaning resources that cannot be spent on more useful investments in combat power.6   As a 
government agency and an outsized user of energy, DoD must be a part of the architecture for 
solving this national problem.

However, the large role of “operational energy”  in its overall demand suggests the more specific 
challenges faced by DoD as compared to the commercial energy market.  In particular, the DoD 
has a requirement for liquid fuel and the need to move this fuel across global distances.  Even 
with emerging alternatives (solar, wind, geothermal) for generating electricity, the ability to store 
such energy will be unsuitable for powering large and heavy vehicles, ships, and aircraft.  The 
difficulty of matching the high energy intensity of liquid fuel means that the liquid fuel likely 
will remain a presence across battlefields of the future, even with emerging alternates to 
petroleum.

As long as forward presence and the ability to project and sustain power globally are 
cornerstones of U.S. defense posture, DoD will have to rely on logistics and energy supply lines 
to move these heavy, bulky liquid fuels.  This need to transport and distribute energy, often 
outside of commercial supply chains, is accompanied by the vulnerability of attack by states and 
non-state actors, the challenges of geography and distance, and the need to dedicate combat 
forces to protect these supply lines.  Indeed, the evolving security environment will strain the 
assumption that energy will always be available. 

Attacks on fuel convoys are a well publicized consequence of the need for energy in increasingly 
irregular operations.  The confluence of weak states, non-state actors, and irregular warfare is 
center stage in the Afghanistan and Pakistan region. Not only do fuel convoys face the basic 
challenges of geography, such logistics lines also face attacks by insurgent groups at rallying 
points and main trunk lines.  Most recently, the temporary closure of a key supply route led to 
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repeated insurgent attacks on fuel convoys in Pakistan, well before they even entered 
Afghanistan.7   Reflecting the lack of front lines and dispersed ground force operations often 
prevalent in counterinsurgency, the challenge of irregular warfare is as much about doctrine and 
training as it is maintaining reliable supply lines with minimal casualties. 

The proliferation of precision weapons in the form of guided rockets, artillery, missiles, and 
mortars will further increase the vulnerability of energy and logistics to disruption.   While most 
indirect fire attacks on U.S. bases over the past 20 years have largely been inaccurate or 
ineffective, the spread of GPS guidance systems will transform the ability of non-state actors to 
affect centers of gravity that include energy.8   At the higher end of the threat spectrum, the 
emergence of accurate and plentiful anti-access weapons ballistic and cruise missiles is not only 
causing the U.S. to re-consider its missile defenses and overall basing posture, but also should 
invoke concern over the assured delivery of energy through oilers, convoys, and regionally-based 
aerial refuelers and the storage of energy in large, above ground tank and bladder farms.

DoD Improvements to Energy Performance

Faced with these operational, fiscal, and opportunity costs, the DoD and the Armed Services are 
implementing a range of efforts to increase mission effectiveness by reducing the need for energy 
and the associated logistics.  

At expeditionary bases across Iraq and Afghanistan, the need to generate electricity for lighting, 
heating, cooling, and communications systems creates significant demand for energy.  The 
Army’s recent effort to insulate tents in Iraq reduced air conditioning demand by 50% and 
reduces the need for fuel convoys to traverse treacherous roads in a theater with few front lines.9   
More broadly, the Marine Corp’s Expeditionary Forward Operating Base – or “ExFob”  – and the 
Joint NetZero Joint Capability Technology Demonstration are pursuing a broad range of demand 
reduction and power generation options that will minimize the need for re-supply, including 
insulation of structures, alternative means of lighting, solar powered perimeter lighting, 
demonstration of renewable power generation, micro-grids to better manage loads, and demand 
measurement systems.10   After testing these concepts at home, a company of Camp Pendleton-
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based Marines soon will be evaluating these technologies while deployed to Afghanistan.11   
While the immediate effect will be a reduction in the demand for energy associated re-supply and 
the enhanced ability to support far flung forward operating bases and combat outposts, these 
kinds of pathfinder initiatives will help identify best practices and improve the flow of 
operationally-tested technologies into theater. 

Improving energy performance in aviation – which comprises 63% of all DoD energy demand 
and powers the core of the U.S. conventional deterrent – is the subject of a broad range of 
operational changes, mid-life upgrades, and design changes.12  In addition to benchmarking with 
commercial airlines and implementing the right information technology tools to track fuel 
consumption in its airlift and aerial refueling aircraft, the Air Force is pursuing a range of 
changes in operations and training that include “flight simulators for crew training and 
proficiency, optimizing cargo loads, decreasing empty legs, optimizing aircraft routing through 
better diplomatic clearances, and reducing aircraft weight.” 13  In addition to these changes to 
current operations, there is more to be done.  For instance, both the Air Force and Navy are 
funding the development of advanced jet engines that aim to reduce specific fuel consumption by 
up 30%.14  

At sea, the Navy is funding the development and testing of high payoff investments like hybrid 
electric propulsion systems to reduce the need for gas turbine engines over a given cruise and 
improving hydrodynamics through additions like stern flaps and underwater hull coatings.  While 
often saving hundreds of millions of dollars over the lifetime of a single ship, these 
advancements will begin to make more significant progress toward reducing the frequency for 
replenishment and extending range and persistence.  These increases in operational capability – 
over 900,000 gallons saved in one cruise of the hybrid-powered USS Makin Island, for instance – 
represent the real payoff for investments in energy performance.15 

The Navy and Air Force also are leading the way in posturing the Defense Department to 
manage emerging alternatives to fossil fuels.  Through its testing and certification program, the 
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Air Force will ensure that all of its aircraft and systems can use a 50/50 alternative fuel blend by 
2011, and aims to meet 50% of its domestic aviation fuel requirements by 2016 with cost 
competitive alternative fuel blends that emit fewer greenhouse gases than conventional 
petroleum.16   Similarly, the Navy has already flown F/A-18E/F “Green”  Hornet powered by 
biofuel blend with JP-8, and is aiming to sail a "Great Fleet" of “nuclear ships, surface 
combatants with hybrid electric power systems using biofuel and aircraft flying on only biofuels” 
by 2016.17  On top of this operational test, the Navy plans to use alternative sources of energy for 
half of all Navy energy requirements by 2020.18   While alternative fuels may lack the clear 
operational benefits compared to changes in the duration and persistence of the force, they 
nonetheless represent an “insurance policy” in a rapidly changing energy marketplace.19

Operational concepts are also being adapted to increase warfighting capability while reducing the 
risks associated with assuring the delivery of energy in the face of a broad array of air, sea, and 
undersea threats.  For instance, the Air Force and Navy are cooperating on AirSea Battle to, in 
the words of the Air Force Chief of Staff, “rethink legacy force projection concepts,”  and “ensure 
continued access to, and ability to operate in, these increasingly contested environments.” 20  In 
the recently released Marine Corps Operating Concepts, the need for distributed operations 
means that energy efficiency is a “central enhancement”  that will “allow the MAGTF [Marine 
Air Ground Task Force] the ability to conduct operations in the most austere of environments—
where excess and luxury is [sic] not practical.” 21  These changes at the conceptual level of 
warfare do not immediately affect operational energy demand, but begin the process of revising 
the warfighting strategies across air, land, and sea that directly feed the requirements and 
acquisition processes.

Taking its cue from Congress, DoD recently established the Director of Operational Energy 
Plans and Programs under the Under Secretary of Defense for Acquisition, Technology, and 
Logistics.  Among the duties identified in the enabling legislation, the Director is responsible for 
coordinating Service activities related to the “consideration of operational energy demands in 
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defense planning, requirements, and acquisition processes.” 22  This portfolio includes the use of 
an energy key performance parameter to fully account for the energy, logistics, and sustainment 
requirements that typically are not included with initial requirements and cost estimates.  The 
explicit consideration of operational energy in requests for proposals should encourage the DoD 
to better balance a larger basket of requirements and use competition to increase the overall 
capabilities of the fielded system.

In addition, the legislation specified implementation of the fully burdened cost of fuel.  Applied 
in analyses of alternatives and acquisition program design assessments, the fully burdened cost 
of fuel is intended to capture the full opportunity costs of procuring, storing, transporting, 
protecting, and distributing a single gallon of fuel to achieve the mission with a given platform.  
Initially popularized in a 2001 Defense Science Board report, the fully burdened cost of fuel 
should help incentivize the inclusion of energy performance further “upstream” in the analysis of 
alternative phases of the requirements process to more fundamentally change – and improve – 
the capabilities of fielded equipment.23   While the precise methodology and application of both 
the fully burdened cost of fuel and energy key performance parameter will evolve over time, 
future capabilities certainly should benefit from a more realistic and deliberate consideration of 
the benefits of improved energy performance and risks of energy associated logistics. 

Looking Ahead

Across a range of capability enhancement, risk mitigation, and requirements and acquisition 
efforts, the Department of Defense is taking recognizable steps to better understand and adapt its 
energy footprint to reflect a new operational environment.  Moving beyond the multi-decade 
period of relatively cheap and plentiful energy provided through relatively secure means of 
transportation, DoD is making changes needed to fight and win in conflicts with increasing 
energy costs and proliferating threats to the assured delivery of energy.  

While current operations are an appropriate and critical avenue for achieving immediate effects, 
DoD also is changing how the opportunity costs of energy consumption and logistics are 
integrated into large acquisition programs.  At the foundation of this shift will be improvements 
in the way we use analytical tools to integrate the logistics and force structure consequences of 
energy needs across the entire force planning, requirements, and acquisition process.  By valuing 
the opportunities and risks of operational energy, the Department will be better postured to deter 
adversaries during peacetime and, if needed, prevail more quickly in a time of war.
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