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I. INTRODUCTION 
 

“Energy has emerged as a dominant factor in the 21st century battle space.  Studies by the Institute for 

Defense Analyses, the Defense Science Board Task Force, the Energy Security Task Force, and JASONS 

suggest that energy inefficiency is a significant liability, a constraint on operations, and a significant 

force protection challenge.” 

– Under Secretary of Defense Kenneth Krieg, April 20071 

 

The United States faces many challenges today but few are more daunting than climate change and 

energy security.  These issues are further complicated because of their direct effect on both national 

security and the health of the economy in general.  While the entwined nature of energy security makes 

it a difficult challenge to deal with, it also means that a concerted effort in improving energy security will 

pay great dividends in simultaneously making the nation safer, more prosperous, and more 

environmentally responsible.  Dependence on oil not only makes the United States vulnerable to 

possible disruptions in supply and requires the political and military protection of oil-rich allies abroad 

but also contributes heavily to high carbon emissions that irrevocably damage the environment. 

The Department of Defense is the single largest consumer of energy in the United States.  If the 

Pentagon and its subsidiary branches were to form a country, the Department would rank among the 

top 60 energy consuming nations in the world and the top 50 greenhouse gas emitters.2  DOD energy 

use can be broadly categorized into two distinct realms; domestic consumption and tactical 

                                                           
1 Under Secretary of Defense Kenneth Krieg, “Fully Burdened Cost of Fuel Pilot Program,”  Department of Defense (April 10, 2007). 
2 Energy Information Agency, “International Energy Statistics,” Department of Energy and Office of the DUSD(I&E), “Annual Energy 
Management Reports,” Department of Defense.  International data for carbon dioxide emissions from the consumption of energy include 
emissions due to the consumption of petroleum, natural gas, and coal, and also from natural gas flaring. 
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consumption.  Domestically, DOD facilities and fleet vehicles are largely subject to federal energy 

mandates and the military has become one of the nation’s leading renewable energy purchasers.   The 

Environmental Protection Agency even named the Air Force, as one of its Green Power Partners and the 

top renewable energy purchaser in the country in 2006.  However, despite the purchase of over 42.3 

trillion BTUs of green power since 2002, renewable energy has never represented more than 5% of total 

DOD facility consumption.3   

Tactical consumption represents fuel consumed by the Defense Department’s military vehicles.  The 

wars in Afghanistan and Iraq have stoked the Pentagon’s voracious appetite for fuel, leading to tactical 

energy expenditures that have increased 281% since 2001.4  On the asymmetric battlefields of post-

invasion Iraq and Afghanistan, fuel convoys represent the largest, most vulnerable targets for insurgent 

and IED attacks.  The cost of petroleum in remote areas of Afghanistan can soar to $400 a gallon and the 

human cost of increased force presence defending these convoys increases every day.5  As a result of 

this battlefield reality and pressure at home from Congress, the armed services have formed several 

energy task forces to begin exploring options for reducing DOD energy consumption.  However while on 

paper these task forces look impressive, little has been done to meaningfully impact the military’s 

tactical consumption habits to date.   

The Department of Defense, as the single largest consumer of energy in the United States, is in a unique 

position to introduce innovative, environmentally sound solutions on a broad scale that have the 

potential to not only curb soaring energy expenditures but also provide better capabilities to our 

nation’s defense complex.  Furthermore the technologies and systems needed to implement these 

solutions in many cases already exist.  However, if the Department wants to begin taking energy security 

seriously there are several steps that must be taken to curb consumption and bring about an 

institutional revaluing of energy efficiency.  

II. CONSUMPTION 
 

The United States consumes 100,000 trillion (or 1016) BTUs of petroleum, coal, natural gas, nuclear, and 

renewable energy every year, and the Department of Defense accounts for just over one percent of that 

total. 6  A BTU (British thermal unit) is the amount of energy needed to heat one pound of water, one 

degree Fahrenheit.  BTUs are essentially “to energy what calories are to food.”7  For comparisons sake, a 

typical car in the United States consumes 68.7 million BTUs of energy on an annual basis; electricity use 

for an average American home accounts for 39.2 million BTUs per year; and the amount of energy 

consumed in creating the electricity delivered to an average U.S. home per year is equal to 134.9 million 

                                                           
3 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
4 Tactical energy expenditures for FY 2001: $4.03 billion; FY 2008, $15.36 billion; from DOD Annual Energy Management Reports. 
5 Chavanne, Bettina H,  “Marine Corps Pushes for Energy Efficiency,” Aviation Week (October 15, 2009). 
6 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense and Energy Information Agency, “State Energy 
Consumption Estimates, 1960 – 2007,” Department of Energy (August 2009).  
7 Energy Information Agency, “Energy in Brief: What everyone should know about energy,” Department of Energy  (March 12, 2009). 
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BTUs.8  While the Department’s one percent of the national total may seem small, it is equivalent to the 

combined energy consumption of an extra 16,397,380 cars on the road every year, and is enough to 

make the Department of Defense the single largest power consuming entity in the nation.9 
 

TABLE 1
6 

The total facility energy figures shown here are much higher than the amount actually consumed by 

DOD facilities on-site.  This is due to the cost of generating electricity and also the tremendous amount 

of energy lost in transit from the source of generation to the site where it is used.  For example while 

the electricity use for an average American home accounts for only 39.2 million BTUs per year, the 

amount of energy consumed in creating that electricity is equal to 134.9 million BTUs.11  This problem is 

not necessarily a reflection on the military’s efficiency but is also major problem throughout the national 

power grid.  When taking into account only end-use consumption, DOD’s facility consumption is much 

less than the amount of energy consumed via tactical fuels (see Figures 1 and 2).  However because the 

Energy Information Agency uses “source” estimated numbers when comparing national totals, in order 

to properly compare DOD consumption to states and nations, source estimated DOD facility data is used 

in Tables 1,2, and 3. 

    
TABLE 2

12 

                                                           
8 Energy Information Agency, “Energy in Brief: What everyone should know about energy,” Department of Energy  (March 12, 2009). 
9 FY 2008 total DOD consumption= 1,126.5 trillion BTUs.  68.7 million BTUs/car into 1,126.5 trillion BTUs  = 16,387,380 cars.  
10 “Total facility consumption” uses “source” estimated BTUs for EPACT Goal Subject and Excluded Facilities. 
11 Energy Information Agency, “Energy in Brief: What everyone should know about energy,” Department of Energy  (March 12, 2009) 

Historical DOD Energy Consumption 
(Trillion BTUs) 

FY 
Total Facility 

Consumption
10

 
Total Tactical 
Consumption 

Total DOD 
Consumption 

Total National 
Consumption 

DOD Percentage of 
National Total 

2001 461.5  525.0  986.5  96,326  1.02% 

2002 458.0  581.7  1,039.7  97,858  1.06% 

2003 452.5  649.2  1,101.7  98,209  1.12% 

2004 454.0  710.6  1,164.7  100,351  1.16% 

2005 488.2  684.7  1,172.9  100,485  1.17% 

2006 478.1  609.1  1,087.2  99,875  1.09% 

2007 471.2  633.8  1,105.0  101,554  1.09% 

2008 467.1  659.3  1,126.5  99,304  1.13% 

 FY 2008 DOD and State Energy Consumption 
(Trillion BTUs) 

State Total Consumption  State Total Consumption 

(Department of Defense) 1,105.0  Montana 462.1  

Connecticut 870.7  Maine 455.6  

West Virginia 850.5  North Dakota 428.1  

Utah 805.5  Hawaii 343.7  
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In comparison to state totals, the Department of Defense accounts for more energy consumption than 

18 different states and the District of Columbia.12  Globally, the United States is by far the largest 

consumer of energy in the world, accounting for fully 20% of global energy use.13  At just over one 

percent of that total, DOD energy consumption is enough to outpace the entire consumption of 

developed countries such as Portugal, New Zealand, and Israel.  If the U.S. military were a country, it 

would rank 54th in the world in total energy use. 14 

TABLE 3
14 

                                                           
12 Energy Information Agency, “State Energy Consumption Estimates, 1960 – 2007,” Department of Energy (August 2009) and Office of the 
DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
13 Energy Information Agency, “Annual Energy Review of 2008,” Department of Energy (June 2009). 
14 Energy Information Agency, “International Energy Statistics,” Department of Energy.  Except for the U.S., data on total primary energy 
consumption does not include biomass and waste, geothermal, and solar energy not used for electricity generation; e.g. energy from the 
consumption of wood, agricultural wastes, manure, etc. used for heating and cooking in many countries is not included. 

Nevada 777.4  New Hampshire 314.2  

Alaska 723.6  Delaware 302.0  

New Mexico 710.7  South Dakota 292.2  

Nebraska 692.9  Rhode  Island 217.6  

Idaho 529.6  District of Columbia 187.2  

Wyoming 496.4  Vermont 162.1  

Global Energy Consumption (Quadrillion BTUs) 
(Quadrillion BTUs) 

 
2000 2001 2002 2003 2004 2005 2006 World Rank 

World Total 397.40 400.92 409.46 424.75 445.42 460.32 472.08   

United States 98.98 96.33 97.86 98.21 100.35 100.51 99.89 1 

(Department of Defense) 0.99 0.99 1.04 1.10 1.16 1.17 1.09 54 

Portugal 1.07 1.09 1.08 1.12 1.11 1.11 1.08 55 

Nigeria 0.81 0.91 0.94 0.98 0.99 1.09 1.02 56 

Bulgaria 0.87 0.91 0.89 0.89 0.88 0.92 0.95 57 

North Korea 0.86 0.88 0.85 0.88 0.90 0.93 0.94 58 

Qatar 0.64 0.50 0.53 0.58 0.71 0.84 0.91 59 

Denmark 0.87 0.89 0.85 0.89 0.86 0.84 0.90 60 

New Zealand 0.85 0.85 0.89 0.87 0.90 0.88 0.88 61 

Turkmenistan 0.40 0.50 0.58 0.76 0.81 0.85 0.87 62 

Israel 0.81 0.87 0.84 0.85 0.86 0.89 0.85 63 

Trinidad and Tobago 0.42 0.47 0.50 0.54 0.59 0.67 0.82 64 

Slovakia 0.78 0.83 0.83 0.81 0.80 0.83 0.82 65 

Syria 0.78 0.76 0.81 0.81 0.83 0.79 0.81 66 

Bangladesh 0.50 0.55 0.58 0.62 0.66 0.69 0.74 67 

Former Serbia and Montenegro 0.63 0.66 0.74 0.74 0.76 0.72 0.74 68 

Libya 0.63 0.67 0.70 0.68 0.76 0.78 0.72 69 

Azerbaijan 0.52 0.52 0.60 0.61 0.64 0.69 0.70 70 

Ireland 0.60 0.63 0.62 0.62 0.64 0.66 0.70 71 

Peru 0.53 0.54 0.55 0.56 0.57 0.60 0.62 72 
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DOD End-Use Consumption By Sector

The difference between using “site-delivered” and 

“source” estimated figures for DOD facility consumption 

is illustrated in Figure 1, which shows that when only 

end-use consumption is considered, tactical consumption 

outweighs facility consumption three to one.15  Jet fuel 

accounts for most tactical consumption, making up over 

half of DOD’s total energy use every year (see Figure 2).16   

The U.S Air Force accounted for 3.8 billion gallons of jet 

fuel consumption in FY 2008, or fully 10% of the entire 

U.S market.17  In comparison, the DOD domestic fleet of 

GSA vehicles, represented in Figure 2 by diesel, biodiesel, 

and gasoline, makes up less than 1.5% of total DOD use 

and hardly affects the domestic gasoline or diesel markets. 

Aside from fueling aircraft, the military’s jet fuel formula, (JP-8 for the Air Force and Army and JP-5 for 

Navy), is also used to power various field generators and tactical ground vehicles.  Navy Special is the 

diesel formula used to power most of the Navy’s surface fleet (submarines and major aircraft carriers 

are nuclear powered, a fuel type which is not included in current DOD energy reports). 

 

                                                           
15 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
16 Includes all facilities (measured site-delivered), tactical, and domestic fleet fuels that account for at least 0.1% of total consumption.  Office of 
the DUSD(I&E), “Department of Defense Annual Energy Management Report: Fiscal Year 2008,”  Department of Defense (January 2009). 
17 111th Congress, 2009-2010, “H.R. 2647: National Defense Authorization Act of 2010,” U.S. Congress (October 28, 2009). 
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11.5%

Tactical Other 1.5%

Biodiesel 0.1%
Diesel 0.2% Gasoline 1.0%

FY 2008 DOD End-Use Consumption By Type

FIGURE 1
15 

FIGURE 2
16 

End-Use Consumption By Sector 
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The Department’s renewable energy consumption is represented in Figure 2 by “Purchased Renewable 

Electric” and “Purchased Renewable Other.”  The military currently has a policy of purchasing, rather 

than developing renewable energy generation of their own— these purchases are called renewable 

energy credits (RECs).  REC purchases declined in FY 2008 due to increased costs, and as a result 

renewable energy accounted for only 0.3% of all DOD consumption.18 

III. COSTS 

 

As one might expect, the fiscal costs for such intense consumption have been very high.  The Defense 

Department’s annual energy budget has steadily grown from just over $5 billion in FY 2000 to over $20 

billion today (see Figure 3).  The record-setting price of oil during FY 2008 drove the largest single year 

jump in DOD energy expenditures with a 50%, $6.4 billion hike in overall energy costs.19 

  
FIGURE 3

19 

                                                           
18 Office of the DUSD(I&E), “Department of Defense Annual Energy Management Report: Fiscal Year 2008,”  Department of Defense (January 
2009). 
19 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
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Facility expenditures have remained relatively constant over the past decade, however with the wars in 

Iraq and Afghanistan, tactical fuel expenditures have risen a great deal.  Along with increased 

deployments, high oil prices have also contributed to the precipitous increase in fuel expenditures.  To 

fill the 450,000 gallon fuel tank on one of the Navy’s Arleigh Burke class destroyers today costs 

$643,000.20  The Arleigh Burke is one of the most common ships in today’s navy, with over 50 on active 

duty.  Their range at a steady speed of 20 knots is about 8,100 km, making their fuel efficiency about 

0.011 miles per gallon.  During the summer of 2008, when crude oil peaked at over $140 a barrel, the 

cost to DOD for refueling a single Arleigh Burke class destroyer was $1.8 million.  Not surprisingly, as the 

cost of oil has increased, so has the percentage of the overall defense budget devoted to energy. 

FIGURE 4
21

 

The type of combat faced by the military in recent years has also played a role in escalating costs.  Both 

Afghanistan and Iraq present an asymmetric problem to the Pentagon’s military planners— that is, one 

side is clearly superior to the other in technology, numbers, and firepower.  In an asymmetric war, the 

inferior adversary is unable to meet their foe head-on, leading to more ambush tactics, hiding amongst 

civilians, and terror strikes against the general populace.  In the absence of clearly defined fronts, the 

superior army is then forced to spread their forces out in order to protect as many assets as possible 

from asymmetric attack.  This results in a larger number of smaller bases and outposts and an increased 

number of convoys which are needed to ferry supplies to and from the dispersed forces.   

Generally, the less centralized the logistics structure becomes, the higher the cost of delivering fuel.  As 

a landlocked country with few developed supply corridors and a nearly non-existent road network, this 

                                                           
20 Rear Admiral Phillip Cullom, from Grant, Greg. “Navy Launches Green Hornet,” DOD Buzz (October 14, 2009). 
21 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
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is particularly true in Afghanistan.  Marine 

Corps General James Conway has estimated 

the fully burdened cost of fuel in 

Afghanistan ranges from $1.04 a gallon to 

as high as $400 a gallon in remote areas.22 

  

As the world becomes increasingly multi-

polar, many experts predict asymmetric 

warfare will become the norm in the near 

future rather than the exception.  If so, the 

proliferation of asymmetric warfare only 

lends more credence to the importance of 

energy efficiency in future military planning, 

as fuel and water represent nearly 90% of 

convoy tonnage (see Figure 5), and convoys 

represent inviting targets for insurgents.23  

 

A recent study on fuel-related “casualty cost factors” by the Army’s Environmental Policy Institute, 

calculates that for every fuel convoy in Iraq, 0.026 casualties are incurred.  For Afghanistan the casualty 

factor for fuel convoys jumps to 0.042.24  For both Afghanistan and Iraq, the study found that fuel 

convoys were between twenty-five and fifty percent more likely to incur casualties than water convoys.  

A death factor of 0.042 may seem small, but the United States military is the most fuel-reliant force in 

history.  DOD operates 5,133 full-up fuel convoys a year in Iraq and nearly 900 in Afghanistan.  That 

comes out to over 16 convoys a day, at 98,000 gallons of fuel per trip, and over a dozen fuel convoy-

related deaths a month.25  As Afghanistan’s higher casualty factor shows, these fuel casualty numbers 

are only likely to increase as U.S forces shift from Iraq to Afghanistan. 

 

As a result of the insurgent threat to supply routes, the Pentagon has had to scramble to find solutions.  

Humvees, never designed to be front-line combat vehicles, have been hastily up-armored, doubling their 

weight and reducing their fuel efficiency and range by half (from ten miles per gallon to four).26  Mine 

and ambush resistant vehicles (MRAPS) have been quickly developed to replace them, only to see forces 

begin drawing down in Iraq, where there is a more developed road system, and discover that the 

vehicles are far too heavy for the under-developed roads and bridges of Afghanistan.  Additionally, while 

the up-armored Humvees and MRAPS provide much better protection to soldiers defending supply 

convoys, their increased weight and fuel requirements paradoxically necessitate the need for more 

convoys, leading to more escort missions, and more opportunities for ambush or IED attacks. 

 

                                                           
22 Chavanne, Bettina H,  “Marine Corps Pushes for Energy Efficiency,” Aviation Week (October 15, 2009). 
23 Lucchino, Carla, “USMC Energy Efforts and Challenges,” US Marine Corps (October 19, 2009). 
24 Eady, David S, Steven B. Siegel,  R. Steven Bell, and Scott H. Dicke, “Sustain the Mission Project: Casualty Factors for Fuel and Water Resupply 
Convoys,”  Army Environmental Policy Institute  (September 2009). 
25 Ibid. 
26 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
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In July 2006, Marine Corps Major General Richard Zilmer, commander of all coalition forces in Western 

Iraq, attempted to tackle this problem from a different angle.  Major General Zilmer submitted an 

urgent request for alternative energy solutions, stating “by reducing the need for Class III (petroleum) at 

our outlying bases, we can decrease the frequency of logistics convoys on the road, thereby reducing 

the danger to our Marines, Soldiers, Sailors, and Airmen.”27  Notably, he did not ask for heavier vehicles 

to help his men survive attacks on their convoys, he asked for the ability to reduce the number of 

convoys necessary.   The most effective means of countering the high human cost of fuel consumption is 

to reduce the demand for fuel convoys to begin within. 

 

The Army Environmental Policy Institute calculated the long-term life-saving potential of reducing total 

fuel consumption to be very significant if enacted on the theater level.  The report’s executive summary 

clearly states the importance of considering alternative energy technologies in evaluating future and 

current needs: 

 

“Casualty impacts (and other operational impacts) related to using alternative energy and water 

technologies to sustain Army missions should be evaluated in Army combat and combat support models 

over a wide range of theaters and scenarios to better reflect complex strategy, tactics, and conditions at 

the tactical and theater levels.” 

 

In other words, the Department of Defense ought to start seriously paying attention to alternative and 

energy-saving techniques if the Department wants to avoid significant consumption-related casualties.  

The study used a sample group of 20 Stryker Brigade Combat Teams (one of the Army’s standard 

mechanized infantry brigades) to demonstrate the number of fuel-related casualties that might be 

avoided over a five and ten-year period if fuel consumption were made more efficient. 
FIGURE 6

28
 

                                                           
27 Eady, David S, Steven B. Siegel,  R. Steven Bell, and Scott H. Dicke, “Sustain the Mission Project: Casualty Factors for Fuel and Water Resupply 
Convoys,”  Army Environmental Policy Institute  (September 2009). 
28 Ibid.  Figure 6 derived from “Figure 4: Casualties based on Varying Reduction in SBCT Fuel consumption.” 
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None of the armed services currently employ a hybrid tactical vehicle of any kind.  According to the 

Director of the Army’s National Automotive Center Paul Skalny, just a one percent decrease in fuel 

consumption could keep 6,442 troops off convoy duty and out of harm's way, while also saving over six 

billion dollars.29 

IV. LEGISLATION 
 

The federal government has taken notice of the rising costs of energy, and since 1999 there have been 

several important mandates aimed at creating efficiency goals and promoting renewable energy use 

within federal agencies. Separately, the armed services have also taken internal steps to address the 

problem.  In recent years the Army, Air Force, Navy, and Marines have all formed energy task forces of 

some sort and created senior energy management positions.  The Department of Defense also has an 

overarching energy task force headed by the Director of Defense Research and Engineering.  However, 

the creation of senior positions and committees has not necessarily translated into real action on the 

issue.  Of all the armed services, only the Marines have actually assigned a senior officer as head of their 

energy task force; the top position in the Department’s energy task force, as well as those at the Air 

Force, Navy, and the Army, all remain vacant.30 

 

Executive Order 13123, signed by President Clinton in 1999, was the first government mandate to 

introduce the concept of “greening” as a matter of efficiency rather than just concern for the 

environment (it was officially titled “Greening the Government through Efficient Energy Management”).  

Although the Department of Defense was largely exempt from many of the order’s requirements due to 

its large fleet of tactical vehicles, the Pentagon was required to begin presenting annual energy 

management reports to the Federal Energy Management Program (FEMP) and was tasked with meeting 

energy efficiency standards for its many domestic facilities.  E.O. 13123 was followed by the Energy 

Policy Act of 2005, the Energy Independence and Security Act of 2007, Executive Order 13423, Executive 

Order 13514, and various House and Senate resolutions, as well restrictions within Defense 

Authorization Acts.  Collectively, this legislation established long-term renewable energy-generation 

targets for all federal agencies, consumption reduction goals, more stringent federal construction 

standards, and more stringent water consumption targets. 

 

In terms of energy management, the Department of Defense is required to reduce energy intensity at 

domestic facilities by three percent annually (relative to a 2003 baseline), culminating in a 30% decrease 

by 2015.31  Seven and a half percent of domestic facility electricity consumption is required to be 

                                                           
29 Paul Skalny, director of the Army's National Automotive Center from Matthews, William, “A Different Kind of Hybrid,” Defense News 
(November 2, 2009). 
30 Nolan, Dan,  “Sabot 6,”  (October 11, 2009); http://dodenergy.blogspot.com/2009/10/marines-firmly-in-lead-on-energy.html. 
31 110th Congress, 2007-2008, “H.R. 6: Energy Security and Independence Act of 2007,” U.S. Congress (December 19, 2007).  “Energy intensity” 
is consumption per square foot. 

http://dodenergy.blogspot.com/2009/10/marines-firmly-in-lead-on-energy.html
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generated by renewable sources by 2013, with an eventual goal of 25% by 2025 (see Figure 7).32  With 

regards to petroleum, DOD is required to reduce consumption by its domestic fleet by at least two 

percent annually through 2020, relative to a 2005 baseline.33  Additionally, all agencies are required to 

have a long-term, agency-wide reduction goal for greenhouse gas emissions.   

 

 

While the legislation enacted so far is laudable in its own right, its effect on overall Defense Department 

consumption has been limited by the fact that tactical fuels have been, and will likely continue to be, 

exempt from any kind of federal mandate.  This exemption is born from a desire to prevent political 

meddling from interfering with the action of soldiers in combat.  The safety of warfighters and successful 

completion of the mission are to be prioritized over any other objective.  While logical, this exemption 

means that most federal legislation aimed at the military’s energy security problem will be inherently 

handicapped.  It also ignores the fact that becoming greener and reducing fuel consumption is an 

objective that actually directly increases the safety and mobility of the warfighter.  Legislation can create 

an atmosphere conducive to pushing green military reform, but as long as tactical fuels remain off-limits 

to federal and Congressional mandates, meaningful reform must come from within the Department of 

Defense itself. 

                                                           
32 Office of the DUSD(I&E), “Department of Defense Annual Energy Management Report: Fiscal Year 2008,”  Department of Defense (January 
2009). 
33 Office of the Press Secretary, “E.O. 13514: Federal Leadership in Environmental, Energy, and Economic Performance,” The White House 
(October 5, 2009). 
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V. CURRENT EFFORTS  

 

The Pentagon’s current sustainability efforts center mostly on the purchase of RECs and leasing of land 

on domestic bases for private renewable-energy development.  DOD has a theoretical goal to produce 

or procure at least 25% of all facility electrical consumption via renewables by 2025, but as shown by 

Figure 7 there will have to be a dramatic change in policy to meet that mark.  The Air Force, with many 

of its bases on flat, open ground, has taken the lead amongst the services in procuring wind and solar 

energy.  Nellis Air Force Base located just outside of Las Vegas headlines USAF efforts.  Nellis’ solar farm, 

built over a capped landfill and completed in December 2007, is the largest photovoltaic array in the 

Americas, capable of generating 14 MW annually.34  While the project at Nellis AFB was built on-site, it is 

actually a public-private partnership.  The Air Force leases the land and three other companies 

performed the construction and now run the site.  Nellis is one of the few bases where their RECs are 

actually generated on-site; instead most military bases purchase their RECs from off-site companies that 

may not even be in the same state.  Dyess Air Force Base, TX and Fairchild Air Force Base, WA are two 

that have successfully procured nearly 100% of their annual energy consumption via renewable 

sources.35   Despite the accolades and good work at isolated bases, the USAF’s efforts remain almost 

entirely up to particular base commanders’ preferences and little has been done to encourage more on-

site development.  As a result, green power accounts for only 4% of all Air Force facility consumption—

only slightly better than the DOD-wide average of 2.3% (see Figure 7).36 

 

The Navy and Marine Corps also have renewable energy programs.  The China Lake Geothermal Plant, 

part of a Naval Air Weapons Center in California, is one of the oldest and largest, having been 

operational since the 1980s and generating 270 MW per year (nearly twenty times the electricity 

generated by the Nellis array).37  The Marine Corps’ Commandant has acknowledged improving energy 

efficiency is a top priority and the Marines’ end-goal is to have the ability to reach “net zero” for all their 

bases.  The Corps operates far fewer bases than the other services, but currently has over $79 million 

invested in renewable energy projects, including wave and solar.38  The Army, slower to adopt greener 

technologies, recently announced plans for the leasing of land for development of a massive 500 MW 

solar facility at Fort Irwin, CA.  If the developers follow through on their plans and the Army clears the 

project, the Fort Irwin array has the potential to not only supply all of the Army’s needs there (~28 MW 

at peak hours) but also provide substantial green power to the civilian grid.39        

 

On paper, these commitments are impressive; however, as illustrated by Figure 7, across the 

Department of Defense, less than 3% of all facility electricity came from renewables last year.  Large 

green energy projects like those at Nellis Air Force Base and Fort Irwin make for good headlines, but if 

                                                           
34 Whitney, Ryan, “Nellis Activates Nations Largest PV Array,” Nellis AFB Public Affairs, U.S. Air Force, (December 2007). 
35 EPA Green Power Partnership, “Partner Profile: U.S. Air Force,” Environmental Protection Agency; 
http://www.epa.gov/grnpower/partners/partners/usairforce.htm. 
36 Ibid. 
37 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
38 Chavanne, Bettina H, “Marine Corps Pushes for Energy Efficiency,” Aviation Week (October 15, 2009). 
39 Lopez, C. Todd, “Agreement Signed at Fort Irwin to Create Solar Power,” Army News Service, U.S. Army (October 16, 2009).  

http://www.epa.gov/grnpower/partners/partners/usairforce.htm
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renewables are to make a real difference in the Pentagon’s facility consumption habits, they must be 

adopted on a much larger scale than currently. 

 

While current renewable energy efforts for DOD facilities have fallen short, there has been at least some 

attention paid to the matter.  Comparatively, the Department’s largest source of energy consumption—

tactical fuels—has been largely ignored.  The few efforts that have specifically targeted tactical fuel 

consumption have been scattered and uncoordinated.  One of the most dramatic but flawed DOD 

efforts was announced recently by the Navy. 

 

In October 2009, Secretary of the Navy Ray Mabus announced a new Navy concept, dubbed “the Great 

Green Fleet”.40  Much like how the original Great White Fleet demonstrated to the world the United 

States’ newfound blue-water naval power in the early 20th century, the goal of the Great Green Fleet will 

be to demonstrate the 21st century Navy’s ability to function independently of foreign oil.   Secretary 

Mabus intends to do this by fielding an entire carrier group powered by “green” fuels by 2016.  In this 

case, the Navy is using “green” to mean either nuclear powered or running on biofuels fuels.  Even the 

aircraft of this Green Fleet are to be fueled by some means other than conventional petroleum 

products.  This effort is similar to the Air Force goal to acquire 50% of its aviation fuel requirement via an 

alternative fuel blend by 2017.41  Both goals concentrate on developing alternative fuels as a 

replacement for conventional fossil fuels, rather than trying to increase efficiency or replacing fossil 

fuels with renewable energy sources.  This is problematic because current alternative fuels are both 

expensive and just as environmentally destructive as the fossil fuels they are supposed to replace.  

Therefore the Great Green Fleet concept and other alternative fuel initiatives like it will do little to 

address the fiscal, environmental, and mobility challenges that plague DOD’s current energy 

consumption habits and simply serve as distractions from the real issues.   

 

For reference, the Navy need only look in its own backyard.  The Navy’s sole operational hybrid ship, the 

USS Makin Island, which through a hybrid-electric drive train concentrates on increasing efficiency 

rather than replacing fuel types, saved over $2 million during her maiden voyage alone (from 

Pascagoula, Mississippi to San Diego, California).  Commissioned in October 2009, the Makin Island is 

expected to save over $250 million in fuel over her lifetime.42  In comparison, alternative fuels represent 

an increase in cost, no increase in efficiency, and no reduction in greenhouse emissions.  The Makin 

Island’s success provides a model for what the Great Green Fleet ought to represent—an exercise in 

American technological prowess and a commitment by the Pentagon to a more energy-responsible 

future.  Instead the Great Green Fleet concept, in its current form, is simply more flash than substance.    

  

The most promising recent attempt from inside the Department that specifically aims to create 

actionable energy solutions for immediate use is the Marines’ recent deployment of an energy 

assessment team to Afghanistan.43   The team, known as MEAT (Marine Energy Assessment Team) is the 

                                                           
40 Ewing, Philip, “Secnav: Cut half of oil use by 2020,” Navy Times (October 16, 2009). 
41 111th Congress, 2009-2010, “H.R. 2647: National Defense Authorization Act of 2010,” U.S. Congress (October 28, 2009) . 
42 Surface Forces Public Affairs, "Green Ship’ USS Makin Island Brought to Life in San Diego,” U.S Navy (October 26, 2009). 
43 Nolan, Dan, “Sabot 6,”  (November 8, 2009); http://dodenergy.blogspot.com/2009/11/marines-meat-their-afghanistan-energy.html. 

http://dodenergy.blogspot.com/2009/11/marines-meat-their-afghanistan-energy.html
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first major effort to measure consumption habits in the field by any of the armed services.  Their mantra 

is “what can be measured, can be managed.”44  A thorough picture of real-world energy use, from the 

huge enduring bases, like Kandahar Air Base, to small patrol outposts, will illuminate inefficiencies and 

excess, allowing the USMC to tailor specific solutions to specific problems.  Deployed in September 

2009, and made up of both civilians and military personnel, MEAT is currently in the process of collecting 

information.  The Marine team however is a paltry effort when the sheer size of DOD’s consumption 

habits is considered.  MEAT consists of six people, whereas fuel consumption Department-wide in Iraq 

and Afghanistan amounted to 68 million gallons of fuel a day in 2008.45  There is also the problem of 

what will be done with the information MEAT collects once the team returns to the United States.  As 

demonstrated by the number of papers authored on this subject, the problem with DOD’s reluctance to 

reform its energy policies is not necessarily a lack of information but of action. 

 

MEAT, despite its small size and questionable affect, is remarkable for one other reason—the speed at 

which it was formed and deployed.  Scholarly articles, internal reviews, and testimony from the 

battlefield on the importance of paying greater attention to military energy consumption have been 

building for the past several years.  Federal energy mandates began in 1999 and it was in the spring of 

2006 that Marine Corps Major General Richard Zilmer made his urgent request for renewable energy 

sources.   So when General James Conway announced in August 2009 that he meant to deploy a team to 

assess the Marines’ energy use in Afghanistan, he was met with skepticism by some.46  Yet within a 

month the MEAT team was indeed on its way to Afghanistan.  The speed at which General Conway was 

able to accomplish his objective illustrates the great power senior leadership can wield in the morass of 

Defense Department bureaucracy.  Without the personal support of officials at the highest levels of the 

Pentagon, DOD sustainability efforts will remain far too limited to have an impact on the status quo. 

VI. CHALLENGES 
 

While thus far, there have been a great many committees organized, task forces created, and 

symposiums hosted, there has not been a clear Department-wide directive from the Pentagon that 

would enable the revaluation of energy efficiency in line with its real value and initiate a new wave of 

green defense acquisition.  Reducing consumption must become an integral part of the mission, rather 

than a discretionary addendum or public relations buzzword.   Marine Corps Major General Richard 

Zilmer’s request for renewable power sources was “urgent priority one,” yet it took over a year for the 

Joint Chiefs to review and finally deny his request, stating the technologies were simply “not mature 

enough” for deployment.47  This verdict was delivered despite the fact that Zilmer specifically included 

                                                           
44 Nolan, Dan, “Sabot 6,”  (November 8, 2009); http://dodenergy.blogspot.com/2009/11/marines-meat-their-afghanistan-energy.html. 
45 Nolan, Dan, “Sabot 6,” (October 11, 2009); http://dodenergy.blogspot.com/2009/10/marines-firmly-in-lead-on-energy.html, and Solis, 
William M, “Defense Management: Increased Attention on Fuel Demand Management at DOD’s Forward-Deployed Locations Could Reduce 
Operational Risks and Costs,” Government Accountability Office (March 3, 2009). 
46 Nolan, Dan, “Sabot 6,” (August 16, 2009); http://dodenergy.blogspot.com/2009/08/observations-and-presentations-from.html. 
47 Shachtman, Noah, “Joint Chiefs Neg “Urgent” Green Power Plea,” Danger Room (June 25, 2007); 
http://www.wired.com/dangerroom/2007/06/the-joints-chie/. 

http://dodenergy.blogspot.com/2009/11/marines-meat-their-afghanistan-energy.html
http://dodenergy.blogspot.com/2009/10/marines-firmly-in-lead-on-energy.html
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http://www.wired.com/dangerroom/2007/06/the-joints-chie/
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in his request a platform readily available on the commercial market- the SkyBuilt Mobile Power System- 

which was fully mature and designed to be a plug-and-play solution for rugged environments.48  The 

Pentagon’s lethargy in responding to his renewable power request and disappointing decision a year 

later has become something of a trend.  Consider that the recent round of frantic MRAP acquisitions 

came only after pleas for more bomb-resistant vehicles had been building for over a year and a half.  The 

delay in decision-making not only cost lives but also caused the acquisition wave to miss the window of 

greatest vulnerability to warfighters on the ground, as American forces are now shifting attention and 

resources from the more MRAP-suitable terrain of Iraq to the broken, underdeveloped terrain of 

Afghanistan.  Similarly a delayed response to frequent requests for laser dazzlers to help with check-

point security contributed to scores of civilian casualties in Iraq, where soldiers had few alternatives to 

lethal force when they needed to stop cars during the delay.49   

 

With President Obama’s announcement in December 2009 regarding the increased American and NATO 

presence in Afghanistan and the larger logistics and acquisition budget that will surely follow, there is 

actually an open window for making considerable changes to what the Defense Department does and 

does not acquire. 50  However, with overall long-term defense acquisitions expected to slow, the recent 

surge in Afghanistan may well be the last opportunity in the near future to enact significant changes in 

the service’s force and logistics structures.51  Afghanistan and its thirst for distributed logistics is 

particularly taxing on the American fuel supply system (see previous figures on fuel-related casualty 

factors) and is therefore a perfect test platform for more efficient technologies and small, widespread 

renewable energy platforms, like those requested by Major General Zilmer.    DOD planners would be 

wise to buck their recent trend of falling behind the curve on equipment needed in the field, and 

embrace the great fiscal, environmental, and life-saving potential that more efficient technologies offer.         
 

The precedent for deploying these technologies already exists in the form of the Pentagon’s fully 

burdened cost of fuel program (FBCF), announced in April, 2007. 

 

“Effective immediately, it is DOD policy to include the fully burdened cost of delivered energy in trade-off 

analyses conducted for all tactical systems with end items that create a demand for energy and to 

improve the energy efficiency of those systems, consistent with mission requirements and cost 

effectiveness.”52 

 

The announcement qualified the above statement by restricting FBCF to only three pilot acquisition 

programs at first— the Joint Light Tactical Vehicle (or JLTV, a replacement for the Humvee), a next 

generation missile cruiser (MAMDJF), and the B-2/B-52 long-range bomber replacement.  All three of 

the pilot program’s completion dates, with the possible exception of JLTV, are very long-term (if they are 

completed at all).  This seriously undermines the Under Secretary’s announcement because the full 

                                                           
48 Staff, “Commanders in Iraq Urgently Request Renewable Power Options,” Defense Industry Daily (June 27, 2007). 
49 Shachtman, Noah, “Joint Chiefs Neg “Urgent” Green Power Plea,” Danger Room (June 25, 2007); 
http://www.wired.com/dangerroom/2007/06/the-joints-chie/. 
50 Laird, Robbin, “Huge Surge Logistics Bill Coming,” DOD Buzz (December 11, 2009).  
51 Boessenko, Antonie, “U.S. Army Equipment Spending Surge Ending,” Defense News (November 11, 2009). 
52 Under Secretary of Defense Kenneth Krieg, “Fully Burdened Cost of Fuel Pilot Program,” Department of Defense (April 10, 2007). 

http://www.wired.com/dangerroom/2007/06/the-joints-chie/
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implementation of FBCF across all acquisition programs is supposed to be based on the results of these 

three pilot programs.  Since the pilot programs will in all likelihood not provide any meaningful results in 

the near future, it appears the fully burdened cost of fuel program will remain a long-term conceptual 

goal, rather than a useful tool to combat many of DOD’s current energy challenges.  Furthermore, there 

is evidence that FBCF is not even being considered in the three pilot programs, as all of the current JLTV 

candidates are actually less fuel efficient than the Humvees they are supposed to replace.53     

 

On the facility side of things, as mentioned earlier, DOD’s efforts are currently limited to the renewable 

energy credit (REC) purchasing system.  Individual bases across the United States are given the 

opportunity to purchase renewable energy from any provider, local or national, provided they are 

buying at a rate competitive with conventional power.  However, renewable energy is rarely competitive 

with conventional sources of power in terms of a straight cost per kilowatt-hour basis (although some 

sources, like wind, are often very close).  The main advantages of renewable sources are that they have 

much more stable costs over the long-term, cost little to maintain, and are of course much cleaner.  

Renewables’ biggest disadvantage is in their high start-up cost since green energy infrastructure is still in 

its nascent phases in the United States.  The Department of Defense’s current policy of purchasing 

renewable energy credits on the fly, as the market dictates their availability, therefore negates much of 

renewable energy’s greatest advantages.  Instead of treating renewable energy as a long-term 

investment, DOD policy has tethered REC consumption to short-term fluctuations in the economy (see 

Figure 8).54  As a result, while the Department of Defense has become a major purchaser of renewable 

energy in the United States, energy expenditures have continued to rise at record pace and overall 

carbon emissions have remained very high (see Figure 9).55 

 

                                                           
53 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
54 Renewable energy consumption data is for Goal-Subject Facilities only; from DOD Annual Energy Management Reports. 
55 Office of the DUSD(I&E), “Annual Energy Management Reports,” Department of Defense. 
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TABLE 4

56
 

                                                           
56 Office of the DUSD(I&E), “Department of Defense Annual Energy Management Report: Fiscal Year 2008,” Department of Defense (January 
2009) and Energy Information Agency, “International Energy Statistics,” Department of Energy.   International data for carbon dioxide emissions 
from the consumption of energy include emissions due to the consumption of petroleum, natural gas, and coal, and also from natural gas 
flaring.  Emissions data from the consumption of petroleum also incorporates carbon sequestration due to non-fuel use. 

Global Energy-Related Greenhouse Gas Emissions (Million Metric Tons) 

 
2000 2001 2002 2003 2004 2005 2006 World Rank 

World 24,010.7  24,253.5  24,823.3  26,064.0  27,453.3  28,485.0  29,195.4    

China 2,966.5  3,108.0  3,440.6  4,061.6  4,847.3  5,429.3  6,017.7  1 

United States 5,860.4  5,762.3  5,823.8  5,877.7  5,969.3  5,994.3  5,902.7  2 

(Department of Defense) n/a 68.2 68.2 72.9 78.4 77.2 72.8 47 

Philippines 71.2 71.9 72.5 72.7 75.1 78.0 72.4 48 

Israel 60.7 67.5 66.0 65.1 66.5 69.1 67.3 49 

Belarus 60.1 54.0 51.0 55.7 54.8 64.3 65.2 50 

Chile 55.3 54.7 54.0 58.2 64.4 69.5 64.8 51 

Colombia 57.8 56.6 53.2 57.3 55.9 60.3 62.0 52 

Portugal 63.8 61.3 66.2 62.0 63.6 66.3 61.7 53 

Denmark 54.7 56.3 53.4 62.0 56.6 51.9 59.1 54 

Hungary 55.9 57.4 57.5 59.6 58.0 59.6 58.7 55 

Finland 50.3 53.4 53.8 67.2 61.9 52.1 58.3 56 

Sweden 60.8 60.4 57.2 60.9 60.4 58.2 57.4 57 

Qatar 34.7 27.6 29.4 32.5 38.6 52.3 54.2 58 

Libya 41.9 43.4 48.4 46.4 52.4 53.8 53.5 59 

Former Serbia and Montenegro 43.0 43.7 48.9 52.4 53.7 53.1 52.1 60 

Syria 51.0 49.3 51.3 51.7 51.6 50.0 51.1 61 

Turkmenistan 23.9 29.8 34.2 44.0 47.0 49.2 50.3 62 

Bulgaria 49.1 52.5 48.3 51.8 51.2 52.2 48.9 63 
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VII. SOLUTIONS 
 

There are four broad categories in which the Pentagon can quickly and effectively act to cut energy 

expenditures, increase combat effectiveness, and become more sustainable:  

 

1) Develop on-site long-term domestic renewable energy projects 

2) Increase forward operating base energy efficiency  

3) Integrate tactical fuel efficiency technologies  

4) Optimize the use of unmanned vehicles   

 

Many of the initiatives, technologies, and systems that have the potential to greatly improve 

Department of Defense energy security are either entirely new practices for the military or involve 

technologies that are tied up in ongoing systems development and demonstration (SDD) contracts.  As 

with many military projects, these efforts need Congressional support and the backing of senior 

Pentagon leadership if they are to ever break out of the often perpetual development and 

demonstration phase and into regular DOD practice.  If the Department is to curb its consumption habits 

senior Pentagon leadership must place focus on these four critical areas.   

 

The advantages to the Department encouraging on-site renewable energy projects on domestic bases 

are all gains that accrue over time— freedom from the volatility of oil prices, much lower maintenance 

costs, a cleaner environment, and reduced impact on global warming.  Much like how the fully burdened 

cost of fuel program aims to one day show that petroleum-based tactical vehicles carry with them costs 

that are not simply reflected by the price of gasoline, renewable energy solutions have advantages over 

conventional power generation that a basic price per kilowatt-hour comparison will not show.  The 

Department’s current REC purchasing policy uses a simple short-term cost/benefit analysis and 

therefore ignores these long-term advantages.  As a result, the Pentagon’s current domestic energy 

practices greatly undervalue the worth of renewable energy.  DOD has the land (see Appendix for Army 

renewable energy maps), the funding, and the mandate to put into place renewable energy construction 

projects on domestic bases that could provide reliable clean energy and even improved security for 

decades to come.  All that is needed is leadership.   

 

One of the most important advantages to developing DOD-run renewable projects is their potential to 

decrease the Department’s dependence on the civilian energy grid.  The Defense Science Board and the 

DOD Energy Security Task Force have both recognized that a key vulnerability in current practices is that 

Defense Department facilities are simply far too dependent on a power grid, which, as illustrated by 

events like the Northeast blackout during the summer of 2003, is remarkably fragile.57  During the 

Northeast blackout, 50 million people lost power and over 250 power plants shut down including 22 

nuclear power plants.   The massive blackout turned out to be the result of a cascade of failures that was 

                                                           
57 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008) and Defense Science Board Task Force,  
“More Fight– Less Fuel,” Defense Science Board (February 2008). 
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eventually traced to a utility in Ohio failing to trim trees properly.58  Currently, Department of Defense 

facilities across the nation are no more immune to the effects of such blunders than anyone else. 

 

By encouraging the on-site development of renewable energy, the Pentagon could greatly increase its 

bases’ protection against possible disruptions to the civilian power infrastructure.  “Islanding” DOD sites 

in this way ensures that the nation’s most critical security facilities would have reliable power 

generation available on-site in case of any catastrophic disruption.  There has been some recognition of 

this problem but efforts to fix the substantial vulnerability of most sites have so far been far too limited 

and scattered.  An emphasis on encouraging the development of DOD-run renewable power projects 

across the county could provide a reliable counter to the Department’s current reliance on the civilian 

grid while also insulating the domestic energy budget from fluctuations in world energy markets and 

making a considerable dent in Department carbon emissions. 

 

Improving base power efficiency abroad is a different matter than the Department’s domestic efforts, 

which can and should focus on large-scale, long-term projects.   On forward operating bases (FOBs) 

across the globe, it is small and mid-size generators that are the norm.  As home to possibly the most 

mobile and networked battleforce in history, American bases require a tremendous amount of 

electricity in order to operate properly.  As such they also require a tremendous amount of fuel, which 

leads to more fuel convoys and higher fuel casualty factors.  During peacetime, aircraft account for over 

50% of all Army fuel consumption, however during war, generators become the single largest consumer 

of fuel on the battlefield (see Table 5).  The high fuel load of base power generation is partly what led to 

Major General Zilmer’s request to the Joint Chiefs for the means to reduce the demand for petroleum at 

outlying bases.59  While the Joint Chiefs eventually denied Zilmer’s request (made in 2006, denied in 

2007), there have been successful field tests since then carried out by the U.S. Army’s Power Surety Task 

Force and Rapid Equipping force demonstrating the power-saving potential of several simple systems for 

use at forward operating bases. 
TABLE 5

60
 

                                                           
58 U.S-Canada Power Systems Outage Task Force, “Final Report on the August 14, 2003 Blackout in the 
United States and Canada: Causes and Recommendations,” U.S. Department of Energy and Canadian Ministry of Natural Resources (April 2004) 
59 Eady, David S, Steven B. Siegel, R. Steven Bell, and Scott H. Dicke, “Sustain the Mission Project: Casualty Factors for Fuel and Water Resupply. 
Convoys,”  Army Environmental Policy Institute  (September 2009). 
60 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008).  Table 5 derived from “Table 4.1: Army 
Fuel consumption in peacetime & wartime (million gallons per year).” 

Army Fuel Consumption 
(Million Gallons Per Year) 

Category Peacetime Operations Tempo Wartime Operations Tempo Percent Increase 

Combat Vehicles 30 162 440% 

Combat Aircraft 140 307 119% 

Tactical Vehicles 44 173 293% 

Generators 26 357 1273% 

Non-Tactical 51 51 0% 

Total 291 1050 261% 
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At the National Training Center in Fort Irwin, CA, the Army’s Power Surety Task Force has experimented 

with a simulated forward operating base using energy efficient systems such as pre-fabricated domes, 

spray-foam insulation, distributed renewable power generators (wind and solar), and more efficient 

heating, ventilating, and air conditioning.  Employing this holistic approach to forward operating base 

energy efficiency, the task force has estimated total energy savings of about 60% compared to a 

conventional setup, and according to their analysis, a $25 million investment in FOB efficiency could lead 

to $105 million in savings over five years, with a break-even point of only nine months.61 

 

In July, 2007, the Power Surety Task Force together with the Army’s Rapid Equipping Force brought one 

of the techniques pioneered at Fort Irwin to the field by deploying Project Eskimo.62  Scattered 

throughout Iraq, Afghanistan, Djibouti, and Kuwait, the aim of Project Eskimo was to cover 79 temporary 

structures, such as containerized living units and tents, with spray-foam insulation, thus cutting down 

tremendously on air conditioning and heating costs.   Heating and air conditioning make up a very large 

portion of base electricity draw because of the need to maintain a controlled environment for large 

computer systems and provide a safe-haven for coalition soldiers.  The project produced energy savings 

of 40-75% and caused Multi-National Force Iraq to award a $95 million contract extension to insulate an 

additional nine million square feet of temporary structures.63  The project took only 178 days to reach 

fiscal break-even point and, to date, total savings amount to over $194 million (savings are updated in 

real-time on the Power Surety Task Force’s website).64   

 

It is estimated that with the additional nine million square feet of temporary structures, DOD is saving 

over 77,000 gallons of fuel per day in theater (equivalent to about 13 truckloads of fuel) and $230,000 

per day (at $3 per gallon).65  Additionally these numbers do not include the savings, in lives and dollars, 

on military logistics and force protection that would otherwise be tasked with defending the 13 

truckloads of fuel conserved per day.  The total number of U.S military temporary structures in the 

Middle East is obviously much higher than the 79 used as the test bed for Project Eskimo which makes 

the cost-saving potential of expanding the program simply enormous.   Savings of nearly $3,000 a day 

per temporary structure covered by the foam could easily lead to overall savings on the order of 

hundreds of millions of dollars.66  

 

The Army’s Rapid Equipping Force also deployed two Tactical Garbage to Energy Refineries (TGERs) to 

Iraq for demonstration in April 2008.  The TGERs are capable of converting field waste (paper, plastic, 

cardboard, and food slop) into biofuel that powers a 60 kilowatt generator. 67  Each unit is designed to 

convert one ton of waste every day, which is about the amount created by a battalion-sized forward 

operating base.  The amount of energy created (and saved) by each of these systems daily is equivalent 

                                                           
61 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
62 Ibid. 
63 Ibid. 
64 Rapid Equipping Force, “Project Eskimo,” U.S. Army (July 2007); http://www.ref.army.mil/powersurety/projects_insulation.asp. 
65 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
66 $230,000 per day saved in total divided by 79 structures covered equals $2911.40 per day per structure. 
67 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
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to about 115 gallons of jet fuel.68  Beyond the immediate electrical-generation benefit from the 

refineries, the TGERs also greatly reduce the amount of garbage produced by their bases that normally 

would be disposed of through open-burn pits which recent studies have shown are hazardous to nearby 

military personnel and the environment.69   Similar to the capability requested by the Marines in 2006, 

the Tactical Garbage to Energy Refinery is an excellent example of the many varied benefits that 

deployed renewable technologies are capable of bringing to the field—they reduce the amount of 

money and logistics spent on fuel delivery, increase the safety of warfighters, and make a considerable 

positive impact on the environment, both locally and in aggregate. 

 

By combining forward base efficiency programs like TGER, portable renewable energy stations (like the 

SkyBuilt Mobile Power System requested by Major General Zilmer), and spray-foam insulation on a large 

scale, DOD could easily reach some of the lower consumption reduction plateaus outlined by the Army 

Environmental Policy Institute in Figure 6, saving hundreds of American lives and millions of dollars.  

However, in order to reach the higher plateaus of 40% and 50% reduction in total fuel consumption, 

tactical vehicle efficiency must be addressed. 

 

One of the most thorough reviews of the Department’s tactical fuel usage is the Defense Science Board’s 

“More Fight— Less Fuel” study, published in February 2008.  The Defense Science Board is a federally 

mandated body of civilian experts appointed to advise DOD on scientific and technical matters.  The 

comprehensive study the Defense Science Board Task Force produced has become a valuable source for 

DOD energy security matters and, among other things, highlights specific technologies that have the 

potential to greatly improve tactical fuel efficiency.  Among these are three “breakthrough 

technologies” that warrant particular attention: 

 

“…the collective effect of many incremental improvements would have a major cumulative effect. 
However, there are three technologies with the potential to fundamentally alter DOD capabilities and 

enable new concepts of operations. These offer the potential of double digit percentage improvements in 
energy efficiency over current technologies, and to propel our domestic industrial base to new levels of 
performance. They have the potential not only to improve DOD’s capabilities, but to benefit the nation 

through commercial adoption.”70 
 

These three technologies offer significant gains in tactical fuel efficiency, and their approximate 

operational advantages over current designs are outlined in Figure 10:71 

  

                                                           
68 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
69 Gisick, Michael and Joseph Giordono, “Open-air trash burning in Iraq a hot issue,” Star and Stripes (November 7, 2008). 
70 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
71 Ibid.  Figure 10 derived from “Figure 4.1: Examples of Fundamental Energy Efficiency Disruptive Breakthrough Technologies.” 
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Blended-wing aircraft designs, like the iconic B-2 Spirit stealth bomber, increase fuel efficiency 

dramatically by decreasing drag and using the entire airframe, rather than just the wings, to generate 

lift.  The effects of increasing aircraft fuel efficiency are compounded because an increase in range 

means a decrease in the number of in-flight refueling sorties needed.  Current platforms, depending on 

the mission and aircraft (carrier-specific aircraft carry less fuel because of the premium placed on weight 

and size on-ship), usually require several refueling sorties to stay aloft for the extent of their missions.  

This is the result of the trade-offs inherent in designing conventional aircraft today.  In order to increase 

range, more fuel storage must be added, necessitating a larger aircraft, which calls for a larger engine to 

maintain a high thrust-to-weight ratio.  A fighter aircraft needs a high thrust-to-weight ratio in order to 

survive on the battlefield, ipso facto a fighter aircraft usually has a relatively limited range and poor fuel 

efficiency.  Blended-wing designs however represent a way to shortcut this calculus by improving the lift 

of the airframe, which reduces the amount of thrust needed to keep the aircraft aloft and therefore 

greatly improves the overall efficiency of the engine.   A blended-wing aircraft also has no need for extra 

fuel storage, keeping the airframe light and greatly improving range.   

 

The Defense Science Board Task Force estimates that using blended-wing designs, a mission to deliver 

one hundred thousand pounds of ordinance that today would employ one-and-a-half B-52 bombers and 

nine KC-10 tankers could be replaced by a single blended-wing bomber and blended-wing tanker.72  By 

increasing efficiency across one of DOD’s most fuel-hungry platforms (aircraft), blended-wing has 

tremendous potential to decrease overall consumption.  Blended-wing designs are being considered for 

                                                           
72 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 

Blended-Wing Aircraft

• ~2x greater range

• ~5-10x fewer sorties

• ~5x less fuel consumption

Tilt-Rotor Aircraft

• ~5x greater range

• ~2x greater speed

• ~5x less fuel consumption

Blast-Bucket Light Armor Vehicle

• Highly IED-resistant

• ~3x less weight

• ~3x less fuel consumption

FIGURE 10 
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the replacement of the B-52 long-range bomber and for some UAV (unmanned aerial vehicle) 

applications; however there is no indication that any new blended wing designs will enter service in the 

near future. 

 

The concept of a tilt-rotor aircraft gained some infamy during the 1990’s when technical difficulties with 

the V-22 Osprey ended up killing 27 Marines in several accidents.73  Today however the Marine Corps 

has fixed those problems, which were largely the result of the aircraft’s new and different flight 

characteristics, and the Osprey has been flying in combat since 2007.  The Osprey has realized many of 

the efficiency gains outlined broadly by the Defense Science Board.  Compared to the CH-46 Sea Knight 

helicopter it replaces, the V-22 represents a 224% increase in fuel efficiency, a near doubling in speed 

and range, a higher operating ceiling, and heavier hauling capacity.74  The more efficient design of the 

tilt-rotors translates to gains on the battlefield as well, as Osprey’s are able to reach more remote 

targets faster than conventional helicopters and can also perform in higher altitudes.  The efficiency and 

range of the V-22 also reduces the number of refueling depots needed, cutting down on the number of 

targets for enemy insurgents.  Marine Corps General James Conway called them literally “made for 

Afghanistan.”75 

 

The cost of the V-22 program has ballooned since the project’s beginnings in 1989, however the aircraft 

is more than making up for its cost and remains remarkably unique in aviation history.  The knowledge 

and expertise gained during the long development of the Osprey program in dealing with the 

peculiarities of tilt-rotor aircraft ensure that the next tilt-rotor design will not face nearly the number of 

cost over-runs as the first.  Despite the operational success of the V-22 Osprey, it remains limited to 

Marine and Air Force special forces-use only, with no plans for adoption by the Army or Navy.  The 

Osprey’s remarkable efficiency, speed, and range advantages over conventional helicopters make clear 

that tilt-rotor technology has the potential to make a tremendous impact on Department of Defense 

consumption habits if adopted on a broader scale. 

 

The third breakthrough technology aimed at improving tactical fuel efficiency is the blast-bucket light 

armor vehicle concept.  As mentioned previously, the Pentagon recently fast-tracked the acquisition of 

several thousand MRAPs, vehicles designed specifically to withstand the kind of IED attacks that have 

become common in Iraq and Afghanistan.  The MRAP program in conjunction with the Joint Lightweight 

Tactical Vehicle (JLTV) program is the Department’s current solution to the problem of finding a 

successor to the ubiquitous Humvee.  Unfortunately the MRAP and all current candidates for the JLTV 

program are significantly heavier than even the already-overweight up-armored Humvees they are 

supposed to replace (the move to add heavier armor to Humvees in Iraq and Afghanistan doubled their 

weight and reduced their fuel efficiency to less than half of what it was previously).76  The increased 

weight of the Humvee’s replacements assures that the next generation of one of the Department’s most 
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76 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
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numerous vehicles will be taking a step backward in fuel efficiency.  While the final candidate for the 

JLTV program has yet to be determined, the fact that all of the models being considered are all less fuel 

efficient than current Humvees is strong evidence that, even in a program where FBCF is supposed to be 

highlighted, the fully burdened cost of fuel is not being considered.  In place of JLTV and MRAP, the 

Defense Science Board Task Force recommends DOD explore the blast-bucket light armor vehicle 

concept. 

 

Recent advances in lightweight materials and innovative design concepts have demonstrated the 

potential for a ground vehicle that is significantly lighter and more fuel efficient than current models and 

yet does not sacrifice military capabilities or survivability.  Furthermore, the blast-bucket concept has 

been demonstrated by fully-functioning prototypes like the Georgia Tech Badenoch vehicle, which can 

carry the same number of soldiers as a Humvee, is more agile, more fuel efficient, increases 

survivability, and even improves soldiers’ ability to fight from inside the vehicle.77  Heavier vehicles like 

the MRAP and JLTV have shown themselves to be liabilities in broken and off-road terrain, like that of 

Afghanistan, as they are much more likely to become stuck.78  The increasing weight of JLTV candidates 

has even forced the Marines to reconsider acquiring the vehicles at all, as they have strict weight and 

size requirements.  The demonstrated advantages of the blast-bucket concept— IED-resistance, low 

weight, high efficiency, off-road capability— are not only perfect for the Marines, but also make a 

compelling case for replacing the JLTV for the other services as well.  The MRAP and JLTV programs have 

been a reaction to one particular challenge the U.S. military has faced during the wars in Iraq and 

Afghanistan; however by concentrating solely on the need for heavier armor, DOD has ignored more 

innovative concepts that improve survivability through other means, failed to provide a vehicle that 

meets the services needs, and further deepened its overall efficiency problems.  The potential of the 

blast-bucket concept is that fuel efficiency, low cost, and versatility need not be sacrificed in order to 

build an IED-resistant vehicle, and if the Pentagon wants to protect its warfighters, cut costs, and reduce 

carbon emissions it ought to seriously consider the blast-bucket concept before making a final decision 

on the JLTV program or further deployment of MRAPs. 

 

Another solution to finding a Humvee successor is to simply split the mission of today’s Humvee in two, 

by building one vehicle that specializes as a light armored personnel carrier and another that is 

particularly suited for the role of scout utility vehicle.  For this, another vehicle besides the blast-bucket 

concept, which fulfills the light armored personnel carrier role, would be needed.   One option would be 

the XM1124 Hybrid Humvee.  Compared to a traditional Humvee, the XM1124 has higher top-end speed 

(85 vs. 70 mph), faster acceleration, longer range (380 vs. 275 miles), double the fuel economy, larger 

payload capacity, and 75% fewer emissions.79  The Hybrid Humvee is also capable of running on electric-

only mode which reduces the vehicle’s heat signature and also is near-silent, giving the XM1124 a 

marked advantage during clandestine operations.  Its hybrid-electric drive also enables the Hybrid 

Humvee to act as a mobile power source, greatly improving its versatility and reducing the need for 

costly base generators at smaller outposts.  The XM1124 Hybrid Humvee’s superior speed, range, 

                                                           
77 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
78 Jean, Grace V, “Marine Corps Faces Gap in Tactical Ground Vehicles,” National Defense Magazine (February 2010). 
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acceleration, payload, and silent-operating capabilities make it an ideal replacement for the scouting 

and utility-role of conventional Humvees.  Despite these capabilities however, the Hybrid Humvee has 

been mired in Army testing since May 2002 and the Pentagon does not appear any closer to actually 

deploying it (the company EnerDel was awarded an 18-month battery testing contract for the XM1124 

in November 2009, which presumably would need to be completed before any decisions are made).80  

The long delay in the XM1124’s development is yet another sign that, despite Under Secretary Krieg’s 

pronouncement to the contrary in 2007, the fully burdened cost of fuel is not being considered by the 

Department of Defense at all.81 

 

Beyond the big platform changes, there are also a slew of smaller technologies that represent 

incremental changes to fuel efficiency, but in aggregate can greatly improve tactical fuel efficiency.  

Some of these technologies include: electro-mechanical actuators to replace heavier pneumatic ones in 

aircraft, ships, and ground vehicles; powered wheels for aircraft that would reduce the need to use 

engine thrust while on the ground and could even generate electricity during landings; composites to 

reduce overall tactical vehicle weight across the board; improved propeller designs (biomimetic designs 

and contra-rotating blades) and advanced water jets for naval vessels; and generally improved jet 

engine designs (the Air Force VAATE program).82  If adopted by DOD (or completed in the case of 

VAATE), these relatively simple technologies have the potential to make a considerable impact on 

tactical fuel consumption because of their widespread use across the services.  More importantly these 

technologies can help improve the fuel efficiency of existing platforms, rather than having to wait for 

the next generation of vehicles.   Because tactical fuel consumption makes up the bulk of Department of 

Defense energy expenditures (see Figure 1), every option that increases efficiency, from entirely new 

platforms to upgrades for existing ones, ought to be considered. 

 

The third category in which the Department of Defense should focus its efforts to improve energy 

efficiency is in force structure.  As mentioned previously, the U.S military is in the midst of an important 

acquisition period.  Many Cold War-era platforms are entering the end of their life-spans and will soon 

need replacement.  This is particularly true when it comes to the Air Force, which has already embarked 

on replacement programs for the F-15, F-16, F-18, and A-10 with the F-22 Raptor and F-35 Joint Strike 

Fighter programs.  During this period of procurement there has been intense debate over the number of 

aircraft procured (especially in the case of the F-22), their cost, and the capabilities they should have.  

There is one important new development that perhaps ought to play a bigger role in these debates—the 

role of unmanned aerial vehicles (UAVs).   

 

Since the beginning of the war in Afghanistan, the U.S military has seen a remarkable explosion in 

unmanned technology of every type.  In FY 2001, DOD requested $667 million in funding for UAVs.83   

That investment has since ballooned to $3.5 billion (FY 2009) and is expected to continue rising. 84  There 

                                                           
80 Lombardi, Candice, “Hybrid Humvee Coming Up Over the Horizon,” CNET (November 5, 2009). 
81 Under Secretary of Defense Kenneth Krieg, “Fully Burdened Cost of Fuel Pilot Program,”  Department of Defense (April 10, 2007). 
82 Defense Science Board Task Force, “More Fight– Less Fuel,” Defense Science Board (February 2008). 
83 Bone, Elizabeth and Christopher Bolkcom, “Unmanned Aerial Vehicles: Background and Issues for Congress,” Congressional Research Service 
(April 25, 2003). 
84 COTS Products, “UAVS Take Front Row Seat,” COTS Journal (January 2009). 



   Defense Sustainability 

   29 

are currently unmanned ground vehicles (UGVs), unmanned underwater vehicles (UUVs), and even 

hand-launched and micro UAVs employed regularly by DOD service members around the world.  In 

2010, UAVs of all types are expected to log over 380,000 hours of flight time over Iraq and Afghanistan, 

or 44 years of non-stop flight.85  Unmanned vehicles employ new technologies made possible by 

advances in communications, optics, miniaturization, and programming.  Their full affect on the 

battlefield of tomorrow remains to be seen; however, one thing is certain about UAVs— they are 

tremendously fuel efficient when compared to their manned counterparts (see Figure 11).86    

 

The air strike that killed Abu Musab al-Zarqawi, former leader of Al Qaeda in Iraq, came only after 

Predator UAVs had accumulated over six hundred hours of surveillance footage on him.87  Maintaining a 

similar persistent presence over al-Zarqawi using manned F-16s would have required 120 tankers worth 

of jet fuel.88  Because of their small size and slower speeds, UAVs like the MQ-1 Predator (known as the 

Sky Warrior by the Army) and MQ-9 Reaper are able to stay in the air much longer while burning far less 

fuel than traditional F-16s and F/A-18s.  The United States military’s unquestioned aerial superiority in 

Iraq and Afghanistan means that these drones can easily replace their larger, manned brethren, on ISR 

(intelligence, surveillance, and reconnaissance) and even strike missions because there is no chance of 

facing complicated air defenses that might defeat them. 

 

 

                                                           
85 Mockenhaupt, Brian,  “Unmanned Aircraft: Future of Drone Aircraft and UAVs,” Esquire (October 14, 2009). 
86 United States Navy Fact File, "F/A 18 Hornet Strike Fighter Fact Sheet,"  
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load” of internal plus two external tanks; range is based on estimated combat range.  U.S. Air Force Factsheets, "MQ-1 Predator, MQ-9 Reaper, 
F-16 Fighting Falcon," U.S. Air Force; http://www.af.mil/information/factsheets/index.asp. 
87 Mockenhaupt, Brian,  “Unmanned Aircraft: Future of Drone Aircraft and UAVs,” Esquire (October 14, 2009). 
88 Ibid. 
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In the kind of asymmetric war being fought in Iraq and Afghanistan, where air superiority is firmly 

established, the ability to observe a certain area for long periods of time becomes far more valuable 

than the high speed and maneuverability of the F/A-18 and F-16.  The USAF’s most prized asset of all 

and the world’s only fifth-generation, stealth fighter aircraft— the F-22 Raptor— has never even been 

flown over Iraq or Afghanistan.89  F-16s, which usually fly in pairs, can only provide persistent presence 

over an area for about an hour before needing refueling, burning 1000 gallons of fuel in the process.90  

In comparison to these high priced systems, a Predator can loiter over a target area for well over 24 

hours while burning only 100 gallons of fuel and the heavier Reaper can loiter for about 24 hours before 

needing refueling.  There is also strong evidence that the Predator and Reaper’s capabilities have not yet 

been fully realized.  Navy simulators ran tests during 2006 war games that found by replacing all but 12 

of the manned planes on a given aircraft carrier (with a total of 84 unmanned craft) they were able to 

triple the carrier’s strike power. 91  Similar tests run by the Army using helicopter reconnaissance 

squadrons found that mixed formations of manned and unmanned craft were able to locate and destroy 

90% of their targets compared to 70% by manned systems alone.92  

 

Despite the performance success and low cost of DOD’s armed and unarmed drones, the Air Force has 

only 138 Predators and 36 Reapers compared to over 1,262 F-16 Fighting Falcons and 752 F/A-18 Super 

Hornets.93  The Air Force and the Army are taking steps to improve this disparity as 2009 marked the 

first year that more UAV pilots were trained than fighter or bomber pilots combined and in 2010 the 

Pentagon has plans to buy more unmanned then manned craft.94  However, there remains a significant 

gap in the number of unmanned vehicles being delivered and their demand on the battlefield.  Jet fuel is 

the leading cause of DOD’s carbon emissions and its cost is largely responsible for the nearly fourfold 

increase in tactical fuel expenditures since 2001.95  By aggressively pursuing the acquisition and proper 

integration of more unmanned systems into its force structure, the Department of Defense can cut fuel 

expenditures, lower overall carbon emissions, and significantly improve combat performance as well.   

VIII. CONCLUSIONS 
 

The amount and varied ways in which energy is consumed by the Department of Defense is so great that 

no single solution can make a considerable impact.  There must be a coordinated effort led from the 

top-down to expand domestic renewable energy projects, make forward operating base efficiency a 

higher priority, improve tactical vehicle performance, and fully realize the potential of unmanned aerial 

vehicles.  In 2006, the Secretary of Defense commissioned a DOD Energy Security Task force whose task 

it was to provide just that kind of top-down guidance: 
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“In May 2006, the Secretary of Defense commissioned the Director, Defense Research and 

Engineering to chair the Energy Security Task Force (ESTF) to define an actionable investment 

roadmap for lowering DOD’s fossil fuel requirements and developing alternate fuels for use by the 

Department. The Task Force is comprised of senior leaders from across the Department with a stake 

in energy, including requirements development, technology, acquisition, logistics, installations and 

environment, policy, and the budget. By taking a systems approach, integrating different functional 

areas, we can better understand the indirect and potentially negative unintended consequences of 

various courses of action, thereby improving decision making for the Department.”96 

 

However, as the Department’s escalating energy costs, apparent lack of implementation of the fully 

burdened cost of fuel, and decision to reject Major General Zilmer’s request have shown, there has been 

little change in the Pentagon’s attitude towards energy security.  If the Energy Security Task Force were 

indeed composed of senior leaders from across the Department interested in taking a systems 

approach, integrating different functional areas, and better understanding the indirect consequences of 

DOD’s energy decisions, programs like the MRAP and JLTV would look much different today and 

programs like Project Eskimo would be expanded.  Instead carbon emissions have increased, energy 

expenditures soared by nearly $7 billion in FY 2008 alone, and renewable energy generation remains 

miniscule.  If the Department is to reverse these trends the Energy Security Task Force must fulfill its 

obligation to create an actionable roadmap for lowering DOD’s energy consumption.  

 

The DOD Annual Energy Management Reports show that, while recent federal energy legislation has had 

some effect on promoting domestic renewable energy purchases, DOD remains as reliant as ever on 

both unreliable foreign oil and a fragile civilian energy grid.  At current pace, the Department’s 

ambitious goal of producing or procuring 25% of its facility electricity via renewable sources by 2025 

seems very unlikely (see Figure 7).97  There is also strong evidence that the promising fully burdened 

cost of fuel program, announced by Under Secretary Krieg in 2007, has either been scrapped or is simply 

being ignored.  This is supported by the results of the JLTV program and the Joint Chiefs dismissal of the 

Marines’ request for renewable energy generators on the grounds of “immature technology.”  The 

Defense Science Board found that at least one U.S manufacturer was able to produce the quantity of 

renewable systems requested in less than one year, faster than the time it took for the Joint Chiefs to 

respond to the request in the first place.98   

Despite the setbacks there is considerable momentum building for a sea change in Pentagon energy 

practices.  A reevaluation of energy efficiency in-line with its real worth may even help rescue several 

floundering defense projects.  For example the already scaled down Future Combat System (FCS) 

“Spinouts” are currently being seriously reconsidered once again.  The Pentagon’s chief of acquisition 

has called into question the actual combat effectiveness of the system, which consists of several 

                                                           
96 Defense Research and Engineering, “DoD Energy Security Task Force,” Department of Defense (2008). 
97 Office of the DUSD(I&E), “Department of Defense Annual Energy Management Report: Fiscal Year 2008,”  Department of Defense (January 
2009). 
98 SkyBuilt Power, Arlington VA. From Defense Science Board Task Force,  “More Fight– Less Fuel,” Defense Science Board (February 2008). 



   Defense Sustainability 

   32 

handheld drones, a non-line-of-sight launch system, portable sensors, and a network integration kit.99  

Such a highly networked kit is heavily reliant on batteries.  An investment in energy saving technologies 

and more distributed, self-sufficient, and lighter systems may well provide a way to pack enough 

electronic capability into FCS to be worthwhile in combat.  The Defense Science Board Task Force found 

that “a recent National Research Council study recommended the Army make energy efficiency a first-

order design parameter and provide direct monetary incentives to manufacturers to reduce power 

demand in all procurements for soldier electronics, especially for communications gear.”100  As the FCS 

spin outs are especially focused on advanced electronics and communications gear, such a change in 

priority might well save the program. 

The Department of Defense remains uniquely situated to enact large-scale, top-down initiatives to 

promote better fuel efficiency and make a considerable impact on national energy use while also cutting 

long-term costs and improving military capabilities.  Pursuing improved energy security seriously would 

also help re-energize domestic industry and strengthen the United States military’s position as the most 

powerful and advanced force in history.  There are actionable solutions available but Pentagon 

leadership must embrace them or the status quo will continue. 

Recommendations: 

1) Implement the fully burdened cost of fuel 

2) Develop on-site, long-term domestic renewable energy projects 

3) Increase forward operating base energy efficiency  

4) Integrate tactical fuel efficiency technologies  

5) Optimize the use of unmanned vehicles   

 

The Department of Defense should see becoming more sustainable as an opportunity, not a burden, as 

there are considerable military, economic, and environmental reasons for doing so. 
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IX. APPENDIX 
 

The following maps show renewable energy potential in the United States in relation to U.S Army 

installations.  They cover solar, geothermal, wind, and biomass potential and were produced entirely by 

the U.S Army.101 
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ABOUT GLOBAL GREEN  
 

Founded in 1994 by activist and philanthropist Diane Meyer Simon, Global Green is the American arm of 

Green Cross International (GCI), which was created by former Russian President Mikhail S. Gorbachev to 

foster a global value shift toward a sustainable and secure future by reconnecting humanity with the 

environment.  Global Green USA is the only national environmental non-profit headquartered in 

Southern California with offices in New Orleans, Washington DC, and New York, and is one of 31 

national GCI affiliates throughout the world. 

 

Global Green is working to address some of the greatest challenges facing humanity. In the United 

States our work is primarily focused on stemming global climate change by creating green buildings and 

cities.  Internationally, Global Green and its affiliates are working towards eliminating weapons of mass 

destruction that threaten lives and the environment and providing clean, safe drinking water for the 2.4 

billion people who lack access to clean water. 

 

Global Green was founded in order to create a new approach to solving the world's most pressing 

environmental challenges. The organization's unique approach merges innovative research, cutting-edge 

community based projects and targeted advocacy that educates hundreds of millions of people 

annually, leverages billions of dollars for environmental initiatives, implements ground-breaking 

environmental policy, and improves the lives of tens of thousands in low-income communities 

 

The Security & Sustainability Program, internationally known as the Legacy Program, is an international 

effort by Global Green and Green Cross affiliates in Belarus, Canada, Germany, Italy, Russia, 

Switzerland, and the Ukraine.  Operating on the principle of “cooperation, not confrontation,” the 

Legacy Program facilitates the complex process of demilitarization through education, outreach and 

dialogue across local, state and national borders.  Specifically, the Legacy Program implements public 

outreach and education programs on issues related to demilitarization, threat reduction and 

nonproliferation, including military base cleanup and conversion, emergency-preparedness, protection 

of public health and environment, and the socio-economic stability of communities impacted by 

weapons stockpiles. 

 

More on Global Green USA can be found at www.globalgreen.org. 

 

http://gci.ch/
http://gci.ch/index.php?option=com_content&task=blogsection&id=17&Itemid=47
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