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The United States Department of Defense has long driven technological innova-
tion, solving both the country's and the world’s most intractable problems. Anthro-
pogenic climate change is one such problem that the Department of Defense is 
uniquely positioned to address. 

The primary sources of anthropogenic climate change are clear: human-genera-
ted greenhouse gas emissions trap heat in the Earth’s atmosphere, resulting in the 
phenomenon of global warming. Precisely because the Department of Defense 
is the world’s largest institutional emitter of greenhouse gases, it has an outsi-
zed opportunity to thwart this threat and reduce its severity. Likewise, as impacts 
from climate change become more pronounced, the Department of Defense can 
serve as a model for implementing best practices of adaptation and resiliency. By 
developing and deploying innovative resiliency measures in all types of geogra-
phic locations and climate conditions, it can iterate and improve on these measu-
res in a way no other institution or nation could achieve. In doing so, the Depart-
ment of Defense will have mitigated its own contributions to climate change as 
well as fortified its fixed installations, thereby securing mission readiness in the 
face of a changing world.

H.R. 2759, the Department of Defense Climate Resiliency and Readiness Act 
(referred to as “the DoD Climate Act'' hereafter), was introduced to the House of 
Representatives on May 15th, 2019 by Representative Veronica Escobar (D-TX-
16). Although the DoD Climate Act has yet to advance past the House Subcom-
mittee on Readiness, this report outlines a Year One implementation program 
design assuming enactment on January 1st, 2021. This report is also the culmina-
tion of a two-semester management simulation, a central element of the curricu-
lum of Columbia University’s MPA in Environmental Science and Policy. The Year 
One program design identifies the human and financial resources needed for its 
successful execution. A performance management system and master calendar 
are also included to specify key performance indicators and to set benchmarks for 
the completion of milestone tasks. 

The solutions of the DoD Climate Act are defined by three main objectives, against 
which the Year One program design tracks. These three objectives include the 
achievement of net zero energy by non-operational sources by 2030, decarbo-
nization of the United States defense industry, and management of climate risks. 
Corresponding to these aims, the program design has three pillars: mitigation, 
adaptation, and institutional change. Together, these pillars meet all of the DoD 
Climate Act’s mandates and provide a vehicle for achieving its ambitious goals. 

Executive Summary
Key Highlights 

The DoD Climate Act Goals
• By December 31st, 2029, the Department of Defense will achieve net 

zero energy at all non-operational installations, thus mitigating its own 
negative contributions to climate change.

• A robust climate risk management system must be developed in Year 
One of enactment that includes a Climate Vulnerability and Risk Assess-
ment Tool, site assessments, and incorporation of climate risks into stra-
tegic planning.

• Climate conscious contracting and budgeting will be introduced to 
ensure the Department of Defense’s contracting partners and the 
defense industry as a whole simultaneously achieves net zero energy 
and conducts climate risk management.

• Dedicated roles in the Department of Defense as well as across the 
Army, Navy, Air Force, and the Joint Chiefs of Staff will administer this 
program along with the Secretary of Defense.

Year One Program Objectives
• Mitigation is the priority of the Year One program design and is defined 

by three pillars: 1) a deep retrofit of domestic installations for energy 
efficiency, 2) microgrid development, and 3) research, development, 
test, and evaluation (RDT&E) investment of renewable energy techno-
logies.

• Adaptation in Year One will see the development of a comprehensive 
Climate Risk Management system including the Climate Vulnerability 
and Risk Assessment Tool; funds will also be set aside to oversee the 
completion of existing resiliency projects and to respond to potential 
climate emergencies. 

• Institutional Changes include staffing and personnel additions, climate 
conscious contracting and budgeting, and a commitment to diversity, 
equity, and inclusion. The staffing and personnel additions are heralded 
by the establishment of the following offices and roles: The Office of the 
Assistant Secretary of Energy and Climate Resiliency, their counterparts 
in the Army, Navy, and Air Force, as well as a General Officer of Energy 
and Climate Resiliency under the Joint Chiefs of Staff and Combatant 
Commands, and a Climate Task Force. These essential human resour-
ces will oversee over 300 new full time roles as well as roughly 3,000 
contractors.
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Year One Program Budget
• The total Year One budget is $58.6 billion, approximately 8% of the 

proposed 2021 Department of Defense budget. A portion of these 
funds would have been devoted to energy use and capital investments; 
this proposal redirects such funds to energy use and investments that 
reduce greenhouse gas emissions.

• The budget is allocated to the program pillars per the needs of the initia-
tives: Mitigation is allotted $40.7 billion, Adaptation is allotted $17.6 
billion, and Institutional Changes are allotted $0.3 billion. 

Adaptation, for the purposes of this report, refers to actions taken by the DoD to 
adapt to the threats posed by climate change as it is already occurring. Adapta-
tion measures include both disaster relief efforts and preparations undertaken to 
reduce the impact of a changing climate.

Anthropogenic Climate Change refers to climate change which is caused by human 
activity, primarily resulting from industrial, agricultural, or commercial activities 
which produce greenhouse gases such as carbon dioxide or methane.

Carbon Dioxide (CO2) Equivalent as defined by the U.S. Environmental Protec-
tion Agency is “the number of metric tons of CO2 emissions with the same global 
warming potential as one metric ton of another greenhouse gas.”

Clean Energy and Clean Energy Technology, for the purposes of this report, refer to 
technologies that produce energy with limited to no greenhouse gas emissions, 
as well as technologies that counter emissions; these include but are not limited 
to renewable energy, lightweighting, materials innovations (e.g. for cement, steel, 
and aluminum processes, etc.), and carbon capture and sequestration.

Climate Change is defined in the DoD Dictionary 4715.21 as variations in average 
weather conditions that persist over multiple decades (or longer) which encom-
pass increases and decreases in temperature, shifts in precipitation, and changing 
risks of certain types of severe weather events.

Climate Feedbacks are defined by NASA as processes that can either amplify 
or diminish the effects of climate forcings. A feedback that increases an initial 
warming is called a ‘positive feedback.’ A feedback that reduces an initial warming 
is a ‘negative feedback.’

Department of Defense (DoD) is composed of the “Office of the Secretary of 
Defense, the Military Departments, the Chairman of the Joint Chiefs of Staff and 
the Joint Staff, the combatant commands, the Office of the Inspector General of 
the Department of Defense, the Department of Defense agencies, Department 
of Defense field activities, and all other organizational entities in the Department 
of Defense.”

Energy Distribution is the delivery of energy for final use by consumers. 

Energy Generation refers to the production of electricity, heat, or mechanical 
energy through the burning of fossil fuels or biomass or through the use of hydro-
power, geothermal, wind, solar thermal or photovoltaic, or other electricity produ-
cing technologies.

Key Definitions
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Energy Transmission refers to the transfer of energy, e.g. electricity, natural gas, 
etc., from points of supply to the points of distribution where it may or may not 
be transformed for end use. 

Fossil Fuels are “any of a class of hydrocarbon-containing materials of biological 
origin occurring within Earth’s crust that can be used as a source of energy” and 
may include coal, crude oil, petroleum, and natural gas.

Greenhouse Effect refers to the process by which greenhouse gases trap solar 
radiation from escaping to space. The greenhouse effect occurs because the 
atmosphere is transparent to incoming solar shortwave radiation, but is largely 
opaque to outgoing long wave radiation. As the earth cools off by emitting long 
wave radiation to outer space, the atmosphere absorbs the long wave radiation 
and sends it back down to earth. The over accumulation and absorption of solar 
radiation in the earth’s atmosphere leads to increases in global temperatures. 

Greenhouse Gases (GHGs) refer to chemical compounds in the atmosphere that 
trap solar radiation from escaping the earth’s atmosphere. Common greenhouse 
gases include carbon dioxide, water vapor, nitrous oxide, methane, and ozone.

Hybrid Microgrid refers to a standalone electrical system that consists of some 
form of conventional or fossil fuel based generation and at least one renewable 
energy source. This most commonly includes generation from solar photovoltaic, 
solar thermal, or wind resources coupled with fossil fuel generation and poten-
tially energy storage to support a base load.

Microgrid refers to an electrical system including local energy generation and 
transmission to the load or point of usage which is able to operate autonomously 
and may also include energy storage capacity.

Mitigation, for the purposes of this report, refers to actions taken to reduce or 
offset greenhouse gas emissions which contribute to climate change. This is miti-
gation in the sense of minimizing the DoD’s negative impact on the climate, inclu-
ding its carbon footprint.

Net Zero Energy occurs when an installation produces as much energy as it uses 
over the course of a year. The proposed DoD Climate Act pursues net zero energy 
as a reduction in overall energy use, a maximization of energy efficiency, the 
implementation and use of energy recovery and cogeneration capabilities at each 
installation, and an offset of the remaining demand for energy with the produc-
tion of energy from on-site renewable energy sources.

Non-Operational Installations or Sources are assets of the DoD which include those 
fixed military bases or infrastructure that do not support combat operations, as 
well as non-tactical military vehicles that are not used for such operations.

Plant Replacement Value is “the cost of replacing the current physical plant with 
modern facilities built at today’s construction costs using today’s construction 
standards. It includes all buildings, structures, or other improvements to real 
property, regardless of funding source but does not include land value or leasing 
costs.”

Primary Energy refers to the originating form of an energy source preceding any 
refining or transformations into secondary or tertiary energy forms. Per the U.S. 
Energy Information Agency (EIA), an example of this process is as follows: “...coal 
can be converted to synthetic gas, which can be converted to electricity; in this 
example, coal is primary energy, synthetic gas is secondary energy, and electricity 
is tertiary energy.”

Readiness is a military term that refers to the “ability of military forces to fight and 
meet the demands of assigned missions.”

Renewable Energy is defined in section 2924(6) of title 10, United States Code, as 
energy generated from renewable sources including (a) solar, (b) wind, (c) biomass, 
(d) landfill gas, (e) ocean, including tidal, wave, current and thermal, (f) geothermal, 
including electricity and heat pumps, (g) municipal solid waste, (h) new hydroe-
lectric generation capacity, and (i) thermal energy generated by any of the prece-
ding sources.

Resiliency, with respect to each installation of the DoD, is the anticipation, prepa-
ration for, and adaptation to withstand or prevent utility disruptions and changing 
environmental conditions.

(next spread)
The U.S. Army's solar power 
system at White Sands Missile 
Range, N.M., provides the desert 
base with a 4.465 megawatt solar 
photovoltaic system and reduces 
energy consumption by 10 per-
cent. (U.S. Army)
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Background of H.R. 2759

H.R. 2759, referred to as the “DoD Climate Act” hereafter, was introduced to the 
House of Representatives on May 15, 2019 by Representative Veronica Escobar 
(D-TX-16). The House referred the resolution to the Committee on Armed Servi-
ces, where it was then forwarded to the Subcommittee on Readiness. Since then, 
there have been no revisions to the bill and no updates to its status. 

The Threat of Climate Change

Anthropogenic climate change threatens the readiness and resilience of the 
Department of Defense (DoD). It is caused by the unprecedented amount of gree-
nhouse gases (GHGs) released into the atmosphere by human activities, largely 
through the burning of fossil fuels. Due to the greenhouse effect, GHGs trap 
radiation from the Sun within the Earth’s atmosphere, resulting in global warming. 
Chief among the GHGs is carbon dioxide (CO2). As such, global CO2 levels are 
one of the leading indicators of climate change. As of October 2020, there were 
411 parts per million (ppm) of CO2 in the atmosphere, a level not seen for three 
to five million years when the world looked severely and perilously different than 
today. Higher CO2 levels are closely associated with higher worldwide tempe-
ratures. In October 2020, the average global temperature was 0.85˚ C higher 
than the pre-industrial average. However, this rise in global average may unders-
tate the issue for certain geographies. Warming is not evenly distributed; it is 
concentrated at higher levels over land masses and the poles. The effects of which 
include increased impacts on inhabited areas and an acceleration of the melting of 
polar ice caps, generating a vicious feedback cycle. Scientists agree that it is impe-
rative to keep global temperatures at or below 1.5˚ C to avoid the worst impacts 
from climate change and ensure a habitable planet. 

In general, physical risks from climate change include impacts such as extreme 
weather events, sea level rise, drought and desertification, extreme heat, and 
permafrost thaw, among others. Specific to the DoD, in a 2018 DoD survey, over 
half of the installations surveyed reported having already experienced one or more 
physical risk impacts. Moreover, according to the U.S. Government Accountabi-
lity Office (GAO), the DoD plant replacement value for just 600 essential installa-
tions overseas is $158 billion. Indeed, the financial damages at two installations, 
the Marine Corps’ Camp Lejeune and the Tyndall Air Force Base, from Hurricane 
Michael in 2018 and Hurricane Florence in 2020, respectively, cost the DoD 
over $8.6 billion. Over the next 20 years, the DoD is expected to incur signifi-
cant operational and financial risks from recurrent flooding, drought, desertifi-
cation, wildfires, and permafrost thaw at 79 mission assurance priority installa-
tions. When the scope includes installations located on coastlines, at least 1,700 

installations are expected to be affected by sea level rise. In short, climate chan-
ge’s threat to the DoD’s readiness and resiliency is a matter of urgent national 
security. Not only is DoD operational continuity at risk from the effects of climate 
change, it is one of the world’s largest contributors to the threat, as it is the largest 
institutional emitter of greenhouse gases. Going forward, targeting climate chan-
ge’s causes and effects will reduce the DoD’s exposure to physical risks and its 
capacity to respond to such risks, ultimately ensuring mission readiness. 

How H.R. 2759 Addresses this Threat

The DoD Climate Act provides three solutions: net zero energy at non-operatio-
nal installations by December 31st, 2029, decarbonization of the defense indus-
try (and the U.S. economy, at large), and climate risk management. Institutional 
changes are also required to administer the success of these solutions and ensure 
multi-stakeholder coordination. The first two solutions, net zero energy and decar-
bonization, address both the DoD’s own contributions to climate change as well 
as those of its contractors. These efforts are referred to in the Year One imple-
mentation program as “mitigation.” The third solution focuses on the DoD’s expo-
sure to climate risks, requiring the development of a climate vulnerability and risk 
assessment tool that will be used to determine each installation’s specific risks. 
This data will then be incorporated into strategic planning as well as resiliency 
planning for retrofits to the DoD’s fixed installations. These efforts are referred to 
as “adaptation” in the Year One program. Lastly, regular reporting requirements, 
climate conscious contracting and budgeting, and the establishment of dedicated 
roles to administer these changes are categorized as “institutional changes” in the 
Year One program. 

H.R. 2759 Mandates

The key objectives and activities required by the text of the DoD Climate Act, as 
summarized below, are incorporated into the First Year Program Design for 2021.

1. Net Zero Energy use by non-operational sources by Dec. 31, 2029 
2. Incorporation of Climate Resiliency into existing strategies of the DoD
3. Climate conscious budgeting by the DoD
4. Inclusion in the DoD’s Annual Energy Management and Resilience 

Report of a list of military installations that emit the most carbon, as 
well as energy consumption by department

5. Climate-conscious contracting by the DoD with a 1% contract penalty 
fee assessed to contractors for energy use in excess of renewable 
energy consumed  

6. Development of a Climate Vulnerability and Risk Assessment Tool 

Introduction
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7. Annual reporting on the effects of climate change on the DoD
8. Research, Development, and Demonstration (RD&D) program for 

microgrids, hybrid microgrids, and energy storage 
9. Consideration of vulnerabilities and resiliency of military installations to 

climate change in any future activities of base realignment and closure 
(BRAC) 

10. Creation and appointment of an Assistant Secretary of Defense for 
Energy and Climate Resiliency in the Office of the Secretary of Defense 
and each military department (Army, Navy, Air Force)

First Year Program Design 

The First Year program design is separated into three primary categories – miti-
gation, adaptation, and institutional changes. The mandates outlined in the 
previous section are incorporated within these categories with one exception: 
the fee implementation of the climate conscious contracting mandate is postpo-
ned until the second year of the program. Based on the scientific consensus and 
the immense and immediate global need to address the root issues contributing 
to climate change, the pursuit of net zero energy is prioritized in the First Year 
program design. In addition, in recognition of the necessity for the DoD to adapt 
to the present dangers of a changing climate, some adaptation elements have 
also been incorporated. Lastly, institutional changes have been planned to ensure 
effective work streams, implementation of the First Year program initiatives, and 
the consideration of equity, diversity, and inclusion.

Political Feasibility

Though the DoD Climate Act has a slim chance of passing under the current 
administration of President Trump and immediate political climate, particularly in 
the Senate, it benefits from its strength in appeals to both sides of the politi-
cal spectrum. While all of its sponsors are Democrats, the bill builds upon exis-
ting DoD initiatives and enjoys support from key military personnel, traditionally 
necessary to unlock Republican backing. This is due largely to its focus on both 
climate change mitigation and on climate resilience, the latter of which continues 
to rise higher in priority as a national security issue. In light of the ongoing wildfi-
res in the western United States and hurricanes and flooding in the East, as well 
as the impact of natural disasters on numerous military bases in recent decades, 
ensuring resilience against these climate impacts provides a common motive even 
for those who deny the science behind the human responsibility.
 
In part to accommodate the ambitious and broad nature of the DoD Climate Act’s 
goals, the bill grants a significant amount of discretion to the DoD and the Assis-

tant Secretaries and overseeing officers it chooses to appoint. This ambiguity in 
detail may be somewhat beneficial for the bill's passage by avoiding the hurdles of 
potentially controversial criteria. However, in order to garner committed support, 
the program design for the DoD Climate Act must address these gaps by outli-
ning a clear schedule and setting priorities for what actions the DoD should 
undertake to achieve net zero energy and improve climate resilience. In addition, 
the program will also prioritize equity and environmental justice by sharing the 
research conducted during climate vulnerability assessments of bases with surrou-
nding communities, many of which are low-income communities of color that face 
higher vulnerability to climate risks. Even if H.R.2759 itself is never passed, its 
program design framework can help inform subsequent bills and proposals as well 
as existing programs which pursue similar objectives. Moreover, a climate-orien-
ted Secretary of Defense might well be able to implement many if not most of 
these measures under existing authorities and using funds already allocated.

Report Sections

This report will describe the First Year program design in detail expanding on its 
mission and objectives, key tasks, timeline, the human and financial resources 
needed to achieve such tasks, and its performance management system. 

(next spread)
Floodwaters from the Missouri River 
overtook a large portion of the air-
field and buildings at Offut Air Force 
Base in Nebraska in March 2019. 
(U.S. Air Force)
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[Image 1]
Flooding at Offut Air Force Base in 
Nebraska. (U.S. Air Force)

[Image 2]  
Wildfire at Vandenburg Air Force 
Base. (Santa Barbara County Fire 
Department)

(Previous page)
Hurricane Ivan on Sept. 15, 2004. 
(NASA image courtesy of Jacques 
Descloitres, MODIS Land Rapid 
Response Team at NASA GSFC)

The Science 

The National Oceanic and Atmospheric Administration (NOAA) defines climate 
change as a long–term change in the average weather patterns. Anthropoge-
nic climate change is the result of increased concentrations of greenhouse gases 
(GHGs) released into the atmosphere from human activity since the industrial 
revolution. In turn, this increase of atmospheric GHGs has compounded the 
greenhouse effect wherein heat trapped by the GHGs raises the Earth’s average 
temperature. This phenomenon is known as global warming. Specifically, tempe-
rature on Earth is determined by the amount of sunlight both absorbed by the 
planet and trapped within its atmosphere. Absorption of sunlight varies based 
on the amount of sunlight that reaches the Earth (solar radiation), the amount 
of sunlight reflected by features on the Earth’s surface and clouds (albedo), and 
the amount of sunlight absorbed in the atmosphere due to GHGs. Among GHGs, 
carbon dioxide (CO2) is the hallmark indicator of the anthropogenic contribu-
tion to climate change. Anthropogenic CO2 emissions largely originate from the 
burning of fossil fuels, including coal, oil, and natural gas. Other notable GHGs 
driving anthropogenic climate change are methane, ozone, water vapor, nitrous 
oxide, and chlorofluorocarbons. As of October 2020, global CO2 levels reached 
411 parts per million (ppm). The last time CO2 levels were this high was in the 
Pliocene, roughly three to five million years ago, when the world’s climate was 
drastically – and dangerously – different than the one human beings have emer-
ged and thrived in. 

Projected Impacts

In 2018, the Intergovernmental Panel on Climate Change (IPCC) reported that 
if anthropogenic GHG emissions continue at the current rate, global warming is 
likely to reach 1.5˚C between 2030 and 2052. Climate change is an imminent 
threat to human livelihood, as a global temperature increase of 1.5˚C will increase 
the threat and severity of extreme weather events, rising sea levels and increased 
coastal flooding, drought and desertification, extreme heat, wildfires, and thawing 
permafrost. A brief exploration of some of these effects are below.

The most influential drivers of global sea level rise are thermal expansion of the 
world’s oceans and glacial ice melt. As the oceans warm, water molecules expand 
and the volume of the water in the oceans increases. In addition, the melting of 
glaciers and land ice due to increasing temperatures will also contribute to global 
sea level rise. Based on data from coastal tidal gauges, the U.S. Global Change 
Research Program (USGCRP) reports that global sea levels have risen by three 
inches since 1993, and seven to eight inches since 1900. Ocean warming also 
contributes to more frequent and severe extreme weather. Warmer ocean water 

The Threat of Climate Change
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evaporates at an increased rate, with moist water vapor rising into the atmosphere 
and drawing more air rushing in beneath it. The vapor-laden air cools as it rises, 
releasing water to create storms. The resultant winds and temperature imbalan-
ces help fuel the development and severity of hurricanes. 

Climate change also causes dry areas to experience changes in rainfall patterns 
and reduction of soil moisture. Lack of precipitation and moisture in the ground 
will further exacerbate dryness. These drought conditions and high temperatu-
res contribute to desertification and an increased risk of wildfires. Desertification 
refers to degraded land in arid climates that is no longer able to sustain economic 
or agricultural activity.

Furthermore, extreme heat is poised to add unique challenges. When the heat 
index is above 40.5˚C, heat sickness becomes a danger for even healthy adults, 
and when it hits 54.5˚C, heat stroke and even death are probable. Between 2036 
and 2065, the Union of Concerned Scientists (UCS) projects that one third of the 
U.S. will experience off-the-charts, and often deadly, heat indices. Notably, the 
UCS also projects that nearly 90 million Americans (up from around one million 
today) will experience an average of 30 days of dangerous heat waves annually. 
Such temperatures result in reduced productivity, inability to spend much time 
or exert energy outdoors, increased aggravation, and illness and death related to 
heat stress. These conditions will be seen around the globe, throughout which the 
DoD has a significant presence. 

Lastly, permafrost thaw causes the ground above it to become unstable and leads 
to greater rates of erosion. Permafrost is a layer of frozen rock, soil, and other 
organic materials underneath a layer of soil. Alaska is warming at twice the rate of 
the global average, and therefore is experiencing melting permafrost terrain at an 
alarming rate, threatening human infrastructures and ecosystems alike. Globally, 
permafrost holds an average of 1.5 billion metric tons of CO2, thus the global 
melting of permafrost will increase the amount of CO2 in the atmosphere, acce-
lerating a vicious cycle of continued warming.

Specific Impacts to the DoD

Alongside the many threats that climate change poses globally, it will also directly 
impact the assets of the U.S. Department of Defense and its ability to carry out its 
missions. Because many DoD installations are located in coastal regions, the rising 
sea levels and increased frequency of hurricanes and severe flooding has put 
these bases at risk and will continue to cause extensive damages. In 2018, Tyndall 
Air Force Base in Florida incurred $5 billion in damages from Hurricane Michael, 
while the slowly moving spectre of receding shorelines is expected to cost seve-

ral Naval and Marine stations across the East Coast upwards of 75% of their land 
area by 2100.,  Globally, the Congressional Research Service is planning for poten-
tial impacts from sea level rise of the 1,700 U.S. military bases located in coastal 
regions worldwide. These climate impacts are not restricted to coastlines, howe-
ver, with extreme heat and drought causing water shortages and adverse training 
and work conditions for DoD personnel even in normally less arid environments. 
Between 2008 and 2018, the number of active duty service members suffe-
ring heat strokes rose by nearly 60% to close to three thousand cases in a year; 
meanwhile, in fiscal terms, heat impacts cost the DoD roughly $1 billion in lost 
work and medical care during the same period. Increasing heat and more sporadic 
extreme precipitation patterns have also dried out forests in much of the western 
United States, resulting in wildfires such as the Canyon Wildfire at Vandenberg Air 
Force Base in California, which resulted in 10,000 acres burned.19 Even in the 
Arctic, DoD buildings and infrastructure are susceptible to climate change, due 
to storm surges as well as erosion from glacial melt and permafrost thaw. All of 
these financial and operational costs experienced by the DoD also strain foreign 
societies and administrations, with such stressors increasing potential for war and 
conflict which the DoD is tasked to address.

The DoD’s Contributions to Climate Change

According to a 2019 report from the Watson Institute of International and Public 
Affairs at Brown University, the DoD is the “world’s largest institutional user of 
petroleum, and therefore the single largest producer of greenhouse gases in the 
world.” As such, the DoD is one of the largest contributors to climate change 
presently. The DoD’s energy use accounted for 77% of the federal government’s 
in 2017, and 30% of this energy use originated from non-operational installations, 
largely from its buildings and its transportation fuel needs. 

In Sum

Climate change-related impacts are a threat to the missions and operational capa-
city of the DoD, representing a clear and present danger to national security. 
However, the science behind climate change is clear and the causes and requi-
red remedies are well understood. Chief among these causes are the anthropo-
genic emissions of greenhouse gases – of which, the DoD is one of the world’s 
largest contributors. Given the urgency of this issue and the DoD’s own role in 
it, the DoD has the opportunity and obligation to make use of its considerable 
resources and the data available to proactively address the threat presented by 
climate change.

(next spread)
Solar panels at Davis-Monthan Air 
Force Base, Arizona, collect sun-
light. (U.S. Air Force/1st Lt. Sarah 
Ruckriegle)
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The DoD Climate Act’s programs address the threat of climate change by redu-
cing the DoD’s own contributions to climate change vis-à-vis its greenhouse 
gas emissions, while the immediate and future consequences of the issue are 
addressed by minimizing the DoD’s operational and financial risks from climate 
change. The solutions to the first aspect of the problem are two-fold. First, the 
DoD Climate Act requires that the DoD reduce its emissions from non-opera-
tional sources to achieve net zero energy by 2030. Second, the DoD Climate 
Act works towards implementing climate conscious budgeting and contracting, 
requiring DoD contractors to both achieve net zero energy and to manage their 
own climate risks. Together, these two solutions, striving for net zero energy as 
an institution and decarbonizing the defense-related economy, should drastically 
reduce the GHG emissions of the U.S. as a whole. The second side of the problem, 
the DoD’s exposure to physical risks, is addressed through a robust climate risk 
management system including the development of a new vulnerability assess-
ment tool, regular reporting, and mandated consideration of climate risks in stra-
tegic decisions, particularly those related to siting enduring bases and infrastruc-
ture. Finally, the DoD Climate Act outlines the establishment of dedicated roles to 
successfully administer its initiatives as well as required collaboration with multi-
ple stakeholders. 

The primary goal of the DoD Climate Act is to restructure the Department’s 
energy sources to achieve net zero energy for non-operational installations by 
December 31, 2029. It defines net zero energy as a reduction in overall energy 
use, a maximization of energy efficiency, the implementation and use of energy 
recovery and cogeneration capabilities at each installation, and an offset of the 
remaining demand for energy with the production of energy from onsite renewa-
ble energy sources. Within a year of enactment, the Secretary of Defense must 
provide a strategy for transitioning all non-combat installments and operations 
of the Department of Defense to meet this net zero goal. Additionally, the DoD 
Climate Act requires devotion of resources toward the research, development, 
testing, demonstration, and evaluation (RDT&E) of clean energy technologies as 
well as renewable and hybrid microgrid systems.

To accurately and effectively plan for climate change-related risks, the DoD 
Climate Act requires that a science-based climate risk assessment and vulnera-
bility tool be developed within 180 days of the bill’s enactment. To develop this 
tool, the Secretary of Defense is required to consult with the Administrator of the 
Environmental Protection Agency, Secretary of Energy, the Administrator of the 
National Oceanic and Atmospheric Administration, the Administrator of the Fede-
ral Emergency Management Agency, the Commander of the Army Corps of Engi-
neers, the Administrator of National Aeronautics and Space Administration, and 
the heads of any Federal agencies as the Secretary of Defense determines rele-

Wind turbines on San Clemente 
Island, California, will reduce the 
Navy's use of diesel fuel. National 
Renewable Energy Laboratory en-
gineers helped the Department of 
Defense bring wind energy to the 
military base. (NREL Photographer 
Warren Gretz)
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vant. Utilizing the tool, the newly appointed administrators must then assess the 
specific risks posed to each installation as represented by a climate vulnerability 
score. Impacts to food, housing, and training will be assessed in addition to physi-
cal risks. In doing so, the top ten most at-risk installations per DoD department 
will be identified. This solution provides the framework for the DoD to manage 
and allay its climate change risks by fortifying its installations and operations.

Lastly, the position of Assistant Secretary of Defense for Energy and Climate Resi-
liency will be appointed by the Secretary of Defense to every branch of the mili-
tary in order to oversee the implementation of this Act within that branch. After 
the first year of enactment, the Secretary of Defense shall provide a report with 
updates on this strategy every two years. In addition, financial forecasts regar-
ding the climate-related physical risks and the requisite adaptation and mitiga-
tion efforts will be included in the DoD’s annual budget. Strategic planning for 
current and future installations must incorporate adaptation and mitigation acti-
vities driven by projected climate risks. This provision extends to collaborating 
with host country governments on adaptation measures for internationally-based 
installations. Furthermore, each DoD department and installation must measure 
its energy demands and subsequent greenhouse gas emissions. 

The Year One implementation program design incorporates the DoD Climate 
Act’s solutions into a targeted strategy of mitigation, adaptation, and institutio-
nal changes.

(next spread)
The rapidly growing renewable 
energy network at Tooele Army De-
pot in Utah includes two turbines, a 
solar array, backup generators, and 
battery storage. (U.S. Army)

(opposite page)
Top left: U.S. Marines prepare to de-
ploy an oceanographic sensor at the 
Pacific Ocean. (U.S. Marine Corps/
Lance Cpl. Juan Anaya)
Top right: Marines at Camp Lejeune, 
North Carolina, during Hurricane 
Florence. (U.S. Marine Corps/Lance 
Cpl. Isaiah Gomez)
Bottom left: Hangars scattered 
across the Tyndall Air Force Base 
flightline, Oct. 10, 2018. (U.S. Army/
Staff Sgt. Alex Henninger)
Bottom right: A firefighter during the 
Creek Fire in Madera County. (U.S. 
Marine Corps/Josh Edelson)
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Solar panel arrays form a canopy at 
a construction site in Fort Hunter 
Liggett, California, Mar. 12, 2013. 
(U.S. Army)
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[Image 1]
Microgrid equipment at the 
National Wind Technology Center 
in Colorado. (National Renewable 
Energy Lab)

[Image 2] 
The 2.7-acre onsite solar array at 
Fort Carson in Colorado supplies 
electricity to the 4th Infantry Di-
vision's 4th Brigade and Battalion 
Headquarters building. (U.S. Army)

The primary components of the DoD Climate Act can be categorized as pursuing 
either the mitigation of climate change, adaptation to climate change, or institu-
tional changes to support either objective. The program design prioritizes mitiga-
tion efforts in Year One and allocates the majority of resources to this category. 
Adaptation efforts will be a secondary focus early on and will be pursued concur-
rently. Institutional changes will play just as important a role in the enactment of 
the DoD Climate Act but will require the least amount of financial resources in 
Year One.

CLIMATE CHANGE MITIGATION

In recognition that the DoD is the largest institutional emitter of GHGs globally, 
efforts to address climate change mitigation are prioritized. The DoD Climate Act 
presents an ambitious but necessary goal that the DoD achieve net zero energy 
for all non-operational sources by 2030. Within the first year, the DoD will make 
strides toward that goal through improved energy efficiency, carbon offsets, and 
increased investment in both the RDT&E and installation of clean energy tech-
nologies.

Energy Efficiency and Offsets

Implementation of energy efficiency measures provides the most direct, cost 
effective, and immediate means for the Department of Defense to reduce its 
carbon footprint. Per the 2019 report card issued by the Office of Management 
and Budget, less than half of the DoD’s fixed installations have yet been assessed 
for energy efficiency opportunities, and under 2% of DoD buildings assessed met 
sustainability criteria. Yet even given these unsatisfactory grades, the DoD mana-
ged to gradually reduce its energy consumption by 20% between the years of 
2003 and 2017, generating a savings of $5.6 billion. This indicates an enormous 
potential for further improvement with a concerted effort.

This program will therefore require and allocate resources to survey all the DoD’s 
fixed installations within the first six months of 2021 to account for their energy 
usage, needs, and sourcing. This survey will guide the DoD and Assistant Secre-
tary of Defense for Energy and Climate Resiliency in prioritizing the order of 
installations to receive deep retrofits for energy efficiency. The installations for 
which deep retrofits will make the most impact will be targeted first. By the end of 
the first year, all U.S.-based non-operational installations should be made energy 
efficient per industry standards. At the same time, the DoD will complement these 
energy efficiency efforts by purchasing carbon offsets for its continued fossil 
fuel consumption. These offsets should be purchased in the form of Renewable 
Energy Certificates or a similar alternative to ensure that funds are contributed 

Year One Program Design
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towards investments in clean energy technologies or infrastructure.

Clean Energy RDT&E

In the first six months, the Assistant Secretaries for Energy and Climate Resiliency 
and their staff will develop an investment strategy for allocating research and 
development funding of renewable energy generation and storage technologies. 
These funds will account for the largest portion of the DoD Climate Act’s program 
budget with the intent that efforts will not only accelerate the decarbonization of 
the DoD’s own energy sources but also the entire defense industry and the U.S. 
economy at large. The DoD’s substantial investment should spur private invest-
ment and expedite innovative technologies advancement to commercial viability. 
The DoD will issue requests for proposals for development projects and coordi-
nate with other governmental agencies (e.g. the Department of Energy), natio-
nal laboratories, and universities. Careful consideration will be taken to unders-
tand what programs are already underway to build upon existing progress. In the 
second six months of 2021, funds will be deployed to identified projects in the 
form of grants, capital investment, and contracting for both external and in-house 
design, testing, and construction of clean energy technologies and generation.

Microgrid RDT&E

Hybrid and renewable energy microgrids form the final major segment of the 
program’s mitigation measures. These microgrids also bridge the gap of the 
program’s adaptation efforts and building resilience. Microgrids provide the DoD 
with a means of energy independence, facilitating the adoption of renewable 
energy generation at a pace of the DoD’s own choosing, while also improving 
security against the threats climate-related disasters or hostile strikes may pose to 
the commercial electric grid. In addition to allocating resources generally toward 
the RDT&E of new microgrid technologies, the DoD will be tasked to undertake 
a five year pilot program for fully renewable microgrid systems. Titled the Smart 
Power Infrastructure for Renewable Energy Security (SPIRES), this program will 
expand the previous Smart Power Infrastructure Demonstration for Energy Relia-
bility and Security program (SPIDERS), which focused on developing microgrid 
systems for use at critical military commands.†

CLIMATE CHANGE ADAPTATION

The nature of the DoD’s mission requires continuous and reliable operational 
capacity, making it essential for the DoD to plan for climate related threats and 
build resilience even as it seeks to reduce its own contributions to climate change. 
The installation of microgrids will aid in one area of this effort, but the DoD must 

also create a comprehensive strategy for assessing risks posed by climate change, 
building its installations to better respond to these threats, and also rebuilding as 
needed when climate disasters strike. Within Year One, the DoD will begin this 
process by developing a Climate Vulnerability and Risk Assessment tool, initiating 
a thorough schedule of base assessments and adaptation planning and aggrega-
ting a specific budget to address costs of repairing climate-related damages.

Climate Vulnerability and Risk Assessment Tool

As explicitly required by the DoD Climate Act, the Department of Defense must 
develop a Climate Vulnerability and Risk Assessment Tool within the first six 
months of implementation, presenting a declassified report and description of the 
tool to Congress within that period. This tool will identify installations and areas 
that anticipate the greatest risks from climate change and thus inform the DoD’s 
preparations in order to reduce or eliminate these concerns. An additional risk 
reporting system will be established alongside the tool to produce quarterly and 
annual reports for DoD leadership and Congress.

Base Assessments and Adaptation Planning

Beginning in Year One, the offices of the newly appointed Assistant Secretaries 
of Defense and of each military branch for Energy and Climate Resiliency will use 
the Climate Vulnerability and Risk Assessment Tool to conduct detailed assess-
ments to determine the specific climate risks of each military base. A ranking of 
the top ten most at-risk facilities will then be identified within each branch and for 
the DoD as a whole. Adaptation planning will begin for all bases identified as high 
risk with thorough planning and competitive bidding processes. Actual construc-
tion and renovation work may begin in the first year; although, it is likely these will 
begin in the following year. 

While these assessments are being conducted, the office of the Secretary of 
Defense will review existing Base Realignment or Closure (BRAC) protocols to 
factor in the new climate vulnerability assessment process and establish proto-
cols for determining which bases need to be moved or closed due to high climate 
risks. The DoD must also develop standards for new construction that includes 
climate adaptation considerations, setting requirements for items such as facility 
elevation, reinforced building foundations, or the inclusion of backup generation 
sources. Going forward, the DoD must account for climate risks when making any 
decision regarding where to locate installations, equipment or other infrastruc-
ture. 
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Budgeting for Climate Related Damages

Though the DoD already pays for the costs of climate-related disasters, inclu-
ding hurricanes, flooding, and wildfires, this program will mandate the creation 
of a singular annual budget to aggregate these emergency repair expenses. The 
purpose of this requirement is not only to ensure additional funds are available to 
cover the projected and observed increase of these disasters, but also to provide 
clear accounting for these costs in a single reference point. This will expedite allo-
cation for repair efforts and allow for straightforward and accurate measurement 
of the repair costs from these damages.

INSTITUTIONAL CHANGES

Institutional changes comprise staffing and personnel changes, reporting require-
ments, climate conscious contracting, and diversity, equity, and inclusion consi-
derations. 

Essential to the efficient administration of this program is the establishment of 
the Offices of the Assistant Secretary of Defense for Energy and Climate Resi-
liency as well as the Assistant Secretaries of the Army, Air Force, and Navy for 
Energy and Climate Resiliency. The Secretary of Defense is responsible for filling 
such roles within the first six weeks of 2021 and overseeing the Senate nomina-
tion and approval process where necessary. Acting assistant secretaries may be 
required should the Senate approval process take longer than expected. In addi-
tion, a Climate Task Force will be established to coordinate inter-branch and inter-
-departmental work. 

The DoD Climate Act will be supported by transparency and accountability to 
both the Secretary of Defense and Congress in the form of regular reports. These 
reports are discussed further in the Performance Management Section of this 
report. 

The DoD Climate Act’s climate conscious contracting mandate will not go into 
effect until the program’s second year. The purpose of postponing the fee imple-
mentation is to support DoD’s contracting partners in meeting the requirement of 
decarbonization and climate risk management. This decision was made in consi-
deration of the practical reality that these requirements will not be achievable for 
most existing contractors within the first year of implementation. Instead, the DoD 
will work with contractors to develop individual plans for achieving compliance 
during the first year, providing the opportunity to exchange best practices as the 
DoD is itself undergoing similar actions as well as alerting DoD personnel of the 
unique challenges this requirement may hold for its contracting partners. This will 

(next spread)
Marines and sailors hold and main-
tain a fire line by clearing brush near 
the Shasta-Trinity National Forest 
while supporting firefighting efforts 
in Northern California, Oct. 10, 
2020. (Department of Defense)

also avert the potential of perpetual waivers, as is permitted by the DoD Climate 
Act, avoiding unnecessary administrative resources. By taking the first year to 
work together with these contracting partners, the DoD will set up climate cons-
cious contracting for success. Once the mandate goes into effect, each contractor 
will either be able to achieve compliance or be on track to do so. 

Regarding diversity, equity, and inclusion, Section 10 of the DoD Climate Act 
explicitly requires the DoD to collaborate with communities of color such as 
Historically Black Colleges and Universities (HBCUs) and Tribal nations, which are 
disproportionately impacted by energy-related pollution and the effects of climate 
change. Collaboration with at-risk populations will encourage community partici-
pation and help reduce the dangers that emissions and climate change have on 
these communities as well as on DoD installations. The program will also priori-
tize equity and environmental justice when implementing microgrid projects and 
climate resiliency plans. Finally, an additional benefit of the required Environmen-
tal Impact Assessments under the National Environmental Policy Act (NEPA) is 
that it examines and seeks to mitigate human health effects from exposure to 
pollution and provides opportunities for public participation in the assessment 
process.

† Our team would like to thank Bill Anderson, Director of Utilities Engineering 
and Management at the Naval Facilities Engineering Command for sharing his 
time and expertise to contribute to our understanding of Department of Defense 
microgrid development and prioritization of resiliency measures.
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This section highlights the key objectives of the program in Year One of its imple-
mentation in 2021. This addresses each program pillar which includes mitigation, 
adaptation, and institutional changes. For the full master calendar and associated 
tasks, see Appendix X. 

Mitigation

In quarters one and two, mitigation efforts will begin with a survey of installa-
tions’ energy profiles and the development of an RDT&E investment strategy for 
clean energy technologies. The energy profiles will include total usage, purpo-
ses of end-use, primary energy sourcing, spend, and associated GHG emissions 
per installation, branch, and the DoD as a whole. Clean energy investments will 
include renewable energy generation, storage, and transmission solutions, inclu-
ding but not limited to energy efficiency, microgrids solely for renewable energies, 
and emerging technologies such as second and third generation biofuels, green 
hydrogen, and carbon utilization techniques. In quarters three and four, these 
investments will be deployed and operationalized. In addition, these quarters will 
see a deep retrofit of all domestic U.S. fixed installations. 

Adaptation

In the first quarter of 2020, a comprehensive survey of existing resiliency projects 
will be conducted with projects folding under the appropriate Assistant Secretary 
per military branch. Notably, urgent resiliency projects will be identified, planned, 
and overseen to completion. Simultaneously, in quarters one and two, the Climate 
Vulnerability and Risk Assessment Tool will be developed by building upon exis-
ting efforts and consultation with required stakeholders. In the third quarter, this 
tool will be used to assess the specific risks posed to each installation, establishing 
priority ranking of those most at-risk. In the fourth quarter, resiliency planning for 
subsequent years will begin with requests for proposals released. Finally, throu-
ghout the year, funds are set aside to help complete existing resiliency projects, to 
respond to acute climate events, and for urgent resiliency construction projects.

Institutional Changes

Within the first six weeks of quarter one, the Secretary of Defense will nominate 
the requisite Assistant Secretary for Energy and Climate Resiliency for Senate 
approval. This appointee will immediately begin their role in an acting capacity 
until their nominations are approved. By the end of the first quarter, the acting 
Assistant Secretary for Energy and Climate Resiliency will then fulfill their counter-
parts within the Army, Navy, and Air Force, and all offices will complete the hiring 
of the essential positions on their respective teams. In addition, a General Offi-

Timeline of Program Objectives

(Previous page)
Southern California wildfires could 
be seen by the International Space 
Station crew from their vantage 
point in low Earth orbit on Dec. 5, 
2017. (NASA/Randy Bresnik)
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cer of Energy and Climate Resiliency will be placed in the Joint Chiefs of Staff and 
the eleven Combatant Commands. In the second quarter, the Climate Task Force 
will be established. Between quarters two and four, the remaining roles needed to 
fulfill the Year One implementation plan will be hired and a formal paid fellowship 
and/or research program will be instituted with Historically Black Colleges and 
Universities (HCBUs) and other institutions with a diverse student body.

In the last quarter of the year, reporting to Congress and the President will take 
priority. The DoD, as a whole, must relay the level of funding it will require for the 
year 2022 (in the ballpark of $700 billion dollars). As part of the annual appro-
priations process, the DoD must propose a budget to the President of the United 
States, through the Office of Management and Budget. Within the proposed 
budget for 2022, two dedicated line items for the climate must be made. First, 
the financial costs to the Department as the result of climate change, the antici-
pated adverse impacts, must be estimated and included in the budget. Second, 
investments  to further adapt and mitigate climate-related risks at military installa-
tions must be estimated and included in the budget. As an associated item, the 
Congressional defense committees will be sent a report describing the existing 
vulnerabilities to military installations. In addition, the performance of the program 
in reducing greenhouse gas emissions among other benchmarks will be reported 
to Congress. An annual report will summarize the work of the DoD Climate Act in 
detail and will evaluate progress toward year-end goals. By the end of the quar-
ter, Congress must also receive a report with the DoD’s strategy to achieve its 
principal objective, net zero energy for non-operational installations by the end 
of 2029.

(next spread)
Army Sgt. Joshua Walker helps a 
resident gather his dogs following 
a tornado spawned by Hurricane 
Isaias in Windsor, N.C., Aug. 4, 
2020. (Army Sgt. Lisa Vines, Army 
National Guard)

(opposite page)
Top left: Burlington Air Force 
National Guard Base Civil Engineer, 
Lt. Col. Adam Rice, inspects a solar 
panel on the new 1.389 megawa-
tt ground-mounted photovoltaic 
system. (US Air Force photo/Eddie 
Green)
Top right: The Coast Guard assesses 
damaged and derelict vessels in 
Puerto Rico after Hurricane Maria. 
(Coast Guard/Petty Officer 2nd 
Class Ali Flockerzi)
Bottom left: U.S. Army Pfc. Diana 
Fenner plants salt meadow cor-
dgrass along the James River in 
Virginia. (U.S. Air Force/Staff Sgt. 
Wesley Farnsworth)
Bottom right: Staff Sgt. Jerry Smith 
measures the percent slope of the 
ground for a bridge. (U.S. Army)
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[Image 1]  
Defense Secretary Dr. Mark 
T. Esper meets with California 
National Guardsmen helping to 
fight wildfires at Marine Corps Air 
Station Miramar, Calif., Sept. 18, 
2020. (Department of Defense/
Lisa Ferdinando)

[Image 2]  
Navy Petty Officer 2nd Class 
Camille Harrington takes an advan-
cement examination at Naval Base 
Ventura County, Calif., Sept. 9, 
2020. (Navy Petty Officer 1st Class 
Stephane Belcher)

H R  2 7 5 9 H U m a N   R e s O U R C e s4 4 4 5

(Previous page)
Marine Corps Navy Petty Officer 
1st Class Bryan Pascascio obser-
ving and annotating climate data to 
determine the effects of weather 
conditions on personnel in Peleliu, 
Republic of Palau, Jul. 30, 2020. 
(Department of Defense)

The DoD is the world’s largest employer with a total of 3.2 million employees. 
Considering the large scope of both the DoD Climate Act’s mandates as well as 
the Year One program, organizational restructuring and staffing additions will be a 
massive effort, particularly in the first year of implementation. Issues regarding the 
environment and energy currently fall under the Office for the Assistant Secretary 
of Defense for Sustainment. This office is responsible for the development of poli-
cies and procedures for the conduct and management within each military depart-
ment to ensure readiness and sustainment.

Proposed Design Changes

The DoD Climate Act calls for several additions and changes to the leadership 
structure of the DoD, as well as a large number of additional positions to manage 
implementation of the bill. The position of Assistant Secretary of Defense for 
Energy and Climate Resiliency (hereafter referred to as the Assistant Secretary) 
will be established within the Office of the Secretary of Defense. The Office of the 
Secretary of Defense works with all departments of the military, which makes it 
the most advantageous location for this new position. The Assistant Secretary will 
work alongside the current Assistant Secretary of Defense. The primary responsi-
bility of the Assistant Secretary will be to oversee all energy and climate resiliency 
matters of the DoD and lead efforts to develop the Climate Vulnerability and Risk 
Assessment Tool.

A number of major positions and fully-staffed offices will be created below the 
Assistant Secretary. A Deputy Assistant Secretary will work with the Assistant 
Secretary on major initiatives and manage community and contractor partnerships. 
The Offices of the Program Manager, Financial Manager, and Chief Research Offi-
cer will assist the Deputy Assistant Secretary and Assistant Secretary in comple-
ting tasks. As required by the Act, an Assistant Secretary for Energy and Climate 
Resiliency will be placed in each military department (Army, Navy, Air Force), and a 
General Officer of Energy and Climate Resiliency will be placed in the Joint Chiefs 
of Staff and the eleven Combatant Commands. Each department will create an 
office hierarchy similar to that of the Assistant Secretary.

Climate Task Force

A Climate Task Force will be established within the first year of enactment and 
will operate under the aegis of the Assistant Secretary. The Climate Task Force 
will consist of representatives from each branch of the DoD (i.e. newly appoin-
ted Assistant Secretaries), other government agencies (i.e. Department of Energy, 
Environmental Protection Agency), pioneering research institutions and private 
sector entity firms (i.e. energy and environmental consulting firms). The major 

Human Resources
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objectives of this entity in the first year will be:

• Coordinate and promote inter-agency cooperation
• Provide training on the implementation of the bill by way of a training 

academy established in the first year and expanded as necessary in 
subsequent years

• Establish contracts for impact assessments on all operations to ensure 
minimal negative social and environmental impacts

Diversity, Equity, and Inclusion

To align with the DoD Climate Act's equity intentions, the Program Manager will 
oversee that diversity, equity, and inclusion are prioritized in all matters outlined 
by the DoD Climate Act. This will include prioritizing diversity in the recruitment 
of staff for roles outlined in this plan. Going forward, the Program Manager will be 
responsible for instituting a formal paid fellowship and/or research program with 
Historically Black Colleges and Universities (HCBUs) and other institutions with a 
diverse student body. 

Contracting/Partnership Plan

The DoD will require contractors to efficiently expand microgrid research and 
development (R&D) and implementation and augment energy efficiency assess-
ments of non-operational installations. The program will delay the climate cons-
cious contracting requirements for the first year, but the DoD will be working with 
existing contractors to set benchmarks and best practices to ensure that they are 
able to account and disclose greenhouse gas emissions, energy usage, and energy 
sources as outlined in the DoD ClimateAct. In addition, we recommend that the 
DoD partner with Argonne National Laboratory to develop the required Climate 
Vulnerability and Risk Assessment Tool for DoD facilities. 

Equity in Contracting 

Implementation of the DoD Climate Act will follow the federal government’s 
contracting regulations and include equity considerations to ensure equal employ-
ment hiring and benefits for historically disadvantaged businesses and communi-
ties. The DoD should require all contractors to abide by the federal mandates of 
equal employment opportunity, which require both prime contractors and their 
subcontractors to execute a written affirmative action plan within 120 days of the 
contract award.

These proposed design and organizational changes will provide the DoD with the 

(next spread)
Grappling with a deployed parachu-
te among wind turbines in a field in 
Germany. (Department of Defense)

staff and resources needed to satisfy the requirements of the DoD Climate Act. 
By providing direction for energy and climate resiliency initiatives and leading 
efforts to develop the Climate Vulnerability and Risk Assessment Tool, the Office 
of the Assistant Secretary and the Climate Task Force will ensure that all manda-
tes are met or exceeded. The increased focus on diversity, equity, and inclusion 
in both staffing and contracting will align the First Year program with the DoD 
Climate Act’s equity intentions.
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[Figure 1]
The DoD Climate Act Implementa-
tion Budget for Year One, 2021, by 
Program Design Category.
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Of the total 2021 DoD budget, approximately 8%, or $58.6 billion, should be allo-
cated towards the activities of the DoD Climate Act’s Year One program design. 
The significant majority of this spending, over $40 billion, will fund climate change 
mitigation and RDT&E efforts – the program’s priority in its first year. In addition, 
energy efficiency measures under this umbrella will generate future savings for the 
DoD while substantially reducing its GHG emissions. Together, these investments 
will provide an injection of funding into the clean energy sector and invigorate 
private sector growth to move green technologies toward commercial viability. 
The second component of Year One expenditures will fund adaptation activities. 
Adaptation spending will be $17.6 billion in Year One, or 30% of the total program 
budget. These funds will develop a climate vulnerability and risk assessment tool, 
update vulnerability assessments of all non-operational DoD installations, plan 
and design adaptation projects, and deploy capital and construction costs for 
immediate infrastructure and adaptation improvements at the highest-risk bases. 
The third component includes contracting costs that will consist primarily of thir-
d-party staffing. The final two budget categories include total compensation costs 
of full-time employees and administrative expenses. 

The DoD is funded by the United States federal government, specifically through 
defense appropriations bills and an annual National Defense Authorization Act 
(NDAA), which specifies the DoD’s annual budget and expenditures. Estimates 
provided within this year’s budget suggest total funding for the Department of 
Defense will remain relatively flat through 2025, averaging $707 billion per year 
in 2021 dollars. About 90% of the FY 2021 budget is intended to fund normal, 
peacetime activities with 10% designated for temporary, war-related activities. 

Mitigation

The mitigation program includes $20 billion for RDT&E investment in renewable 
energy generation and an additional $10 billion for RDT&E in energy storage. (For 
context, the U.S. government’s 2019 spending on energy investment was appro-
ximately $10 billion.) The investment plan will ensure that funding is deployed to 
technologies with the greatest potential impact. For investments to companies 
outside of the DoD, an environmental, social, and governance (ESG) investment 
thesis will be implemented to formalize ESG management goals. These invest-
ments will also undergo thorough due diligence – ESG and otherwise – before 
funds are released. These investments will be complemented by the purchase of 
carbon offsets in the form of Renewable Energy Credits (RECs) or similar accre-
dited certificates to cover the entirety of the DoD’s scope one annual CO2-equi-
valent GHG emissions. Given that the DoD’s CO2-equivalent emissions in 2017 
were 59 million metric tons and that the average cost of offsets is currently $3-6 
per ton, the program will set aside just under $400 million for Year One offsets. 

Financial Resources

(Previous page)
A government contractor wearing 
protective eyewear marks a pallet 
of packaged ice in Kuwait in July 
2020. (Department of Defense/
Army Sgt. Khylee Woodford)



[Figure 2]  
The DoD Climate Act's Year One 
Budget for its Mitigation Program

[Figure 3]
The DoD Climate Act's Year One 
Budget for its Adaptation Program
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(next spread)
The Nellis Air Force Base solar 
power plant is a 14-megawatt pho-
tovoltaic power station generating 
on average 32 gigawatt-hours of 
electricity annually. (U.S. Air Force)

These offsets must go toward renewable energy capital projects and also follow 
an ESG investment thesis with a priority to invest in local low-income, Black, Indi-
genous and other communities of color near DoD bases.. Similar to initial RDT&E 
investment, the purchase of carbon offsets should diminish over time as energy 
efficiency measures and renewable generation sources minimize DoD emissions. 
 
The second pillar of the mitigation program is energy efficiency, for which appro-
ximately $5.2 billion is budgeted. The majority of this funding is slated toward 
energy efficiency RDT&E and will go towards advancing critical technologies 
such as lightweighting or district heating & cooling. All domestic non-operational 
installations will be made energy efficient in Year One in three phases: a survey 
phase, an identification phase, and an installation phase. The survey and identifi-
cation process has already made headway from prior projects. Energy efficiency is 
a relatively innocuous undertaking when compared to other low-carbon techno-
logical innovations; at the same time, it holds significant potential to reduce gree-
nhouse gas emissions, the primary purpose of the DoD Climate Act. The Ameri-
can Council for an Energy Efficient Economy estimates that a light retrofit of an 
average American home would save 10% energy savings and have a rate of return 
of 18.5%, whereas a deep retrofit would save 79% energy and have a rate of 
return of 4%. Considering that a given DoD installation has multiple large buil-
dings, the expected savings and rate of return would be sizable for the DoD and 
the American taxpayer at large. 

An additional $5 billion is set aside for hybrid and clean energy microgrid RDT&E 
on domestic non-operational bases. This will also include capital investment in the 
construction of hybrid microgrids at domestic DoD installations. To build upon the 
work of the previous Smart Power Infrastructure Demonstration for Energy Relia-
bility and Security (SPIDERS) program, $50 million will specifically be set aside 
in the first year to launch the Smart Power Infrastructure for Renewable Energy 
Security (SPIRES) program. This initiative will focus specifically on evaluating and 
improving resilience of clean energy microgrids, expanding to a wide range of 
domestic and international test sites over a five year time period.

Adaptation

With respect to adaptation, the second pillar of the program, $17.55 billion is 
set aside for resiliency construction and capital costs. This funding will prioritize 
currently in-process or already approved projects. A total of ~$1.4 billion is reser-
ved for pre-disaster resiliency projects in addition to previously earmarked funds. 
According to a National Institute of Building Sciences (NIBS) 2019 report, for 
every $1 of federal money spent on climate resiliency measures, $6 is saved. The 
DoD already has a requirement to spend its budget on construction resilient to 

extreme weather events and sea-level rise. In addition, approximately $16 billion 
will be set aside for unforeseen extreme weather events that require post-disaster 
damage repairs. A further $10 million is allocated to improve upon and finalize the 
climate vulnerability and risk assessment tool to incorporate the latest in climate 
projection models and sophisticated AI-capabilities to identify and analyze the 
physical risks per installation. These efforts will be built upon the existing Army 
Climate Assessment Tool and the DoE/AT&T/Argonne tool in development.  An 
allocation of $52.5 million will be set aside for assessments of DoD bases using 
the Climate Vulnerability and Risk Assessment Tool and results of previous evalua-
tions. This figure was estimated using an average assessment cost of $15,000 for 
each of the 3,500 DoD bases worldwide. This allocation is not expected to cover 
comprehensive assessments at every single base, which will require an ongoing 
multi-year effort. An additional $30 million will be made available in Year One 
for the planning and design of resilience projects to address base deficiencies in 
subsequent years of the program. 

Institutional Changes

The budget allocates $38 million for the creation of over 300 full time employee 
positions. This amount will include both salaried compensation and benefits 
packages for all new hires. Roughly half of these roles, including a full research 
staff and Chief Research Officer, will sit within the general offices of the Depart-
ment of Defense, while the other half will be split between each military branch 
and General Officer positions under the Joint Chiefs of Staff. Positions in each 
branch and the general department will include an Assistant Secretary for Energy 
and Climate Resiliency, an associated Deputy Assistant Secretary, as well as a 
Program Manager, Financial Manager, Operations Manager, and operational staff. 
For all roles the DoD must fulfill requirements for equal opportunity hiring, opera-
ting through the Department’s Office of Diversity, Equity, and Inclusion. The 
program will also allocate $500,000 each year to the creation of DoD Climate 
Resiliency Fellowships in partnership with Historically Black Colleges and Univer-
sities in the U.S. to support equity in education and research. Total annual adminis-
trative expenses for full time staff are budgeted at $3 million. An additional $285 
million will be budgeted for administrative costs and compensation of contracted 
staff. Approximately 3,000 contract workers will be hired into a variety of roles to 
support either mitigation and adaptation efforts. It is important to note that after 
Year One when climate conscious contracting is instituted, a Climate Resiliency 
Fund will be established with a fee, equal to one percent of the contract awarded, 
levied on contractors that do not comply with net zero emission targets.
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7 PERFORMANCE 
MANAGEMENT 

SYSTEM



Defense Secretary Dr. Mark T. 
Esper meets with soldiers assigned 
to service in Israel. (Department of 
Defense/Lisa Ferdinando)
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The program performance management system for the DoD Climate Act will 
collect and analyze performance information regarding spending on programs, 
communication channels and reporting, quality of program outputs, and impact of 
program outcomes. The performance management system will track and measure 
success of the three main objectives of the program: institutional changes, miti-
gation, and adaptation.

For institutional changes, the program will measure completeness in the crea-
tion and integration of the new offices for the Assistant Secretary of Defense for 
Energy and Climate Resiliency, the Assistant Secretary of Defense for Energy and 
Climate Resiliency for the Army, Navy, and Air Force, the General Officers of the 
Joint Chiefs of Staff and Combatant Commands, and the Climate Task Force. The 
system will also measure the program’s progress towards increasing equity and 
anti-racism commitments within internal staffing requirements, contractor adhe-
rence to equity performance standards, collaboration with impacted stakeholders 
on DoD climate resiliency and energy projects, and climate conscious contracting. 
The Office of the Program Manager and the Office of the Financial Manager will 
collect data for institutional changes. 

The performance management system will measure DoD investments in energy 
efficiency, renewable energy, and energy storage. The system will measure how 
much greenhouse gas emissions the DoD reduces through these program chan-
ges and purchased abatements, thus progressing towards net zero energy at 
non-operational installations. For adaptation, the program will measure how much 
more resilient the DoD is to climate change impacts based on the progress of 
installation surveys and upgrades. The Assistant Secretaries for Climate of each 
military branch will collect survey and installation data.

The Assistant Secretary of Defense for Energy and Climate Resiliency will report 
to the Secretary of Defense on a quarterly basis, as well as give feedback on a 
quarterly basis. The other offices will report to the Deputy Assistant Secretary and 
then the Assistant Secretary at least on a monthly basis. Feedback by the Assis-
tant Secretary will be orally communicated as well as evaluated through program 
report cards to track quarterly progress against yearly targets and relay course 
correcting strategy and changes. 

Performance Management System
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 The Department of Defense is uniquely positioned to respond to the threat of 
anthropogenic climate change. As the world’s largest institutional greenhouse gas 
emitter, the DoD has an outsized influence on reducing greenhouse gas emissions 
not only for itself but also for its contractors and the defense industry at large. 
Due to its long-standing history and capability of driving technological innova-
tion, the DoD also has the institutional knowledge to foster the development of 
clean energy technologies. Its capacity for innovation and targeted deployment of 
research, development, testing, and evaluation investment is crucial to solving the 
technical challenges of the green energy transition. The shift of the DoD and the 
defense industry at large to accelerate clean energy technology and infrastructure 
should result in the decarbonization of the U.S. economy. Furthermore, the DoD 
operates on a global scale and thus will be required to manage all types of climate 
change-related dangers for the sake of operational continuity and uninterrupted 
readiness. The DoD’s innovative history and institutional knowledge will hasten 
the development of adaptation solutions. These solutions will then be utilized by 
communities facing a range of climate-related challenges but lacking the scale of 
resources needed to develop resiliency measures on their own. In sum, the DoD’s 
mitigation and adaptation efforts will not only secure its own ability to maintain 
mission readiness, but will also model how the U.S. should address the causes and 
impacts of anthropogenic climate change going forward.

The Department of Defense Climate Resiliency and Readiness Act presents 
pathways for instigating and supporting mitigation and adaptation efforts within 
the DoD. The Year One program design facilitates these efforts through program 
prioritization, human and financial resource planning, and a detailed performance 
management system and master calendar. Together, these facets of the program 
design will ensure timely achievement of the stated objectives, laying the founda-
tions for the subsequent years of implementation for the DoD Climate Act. 

Conclusion

(opposite page)
Top left: U.S.S. Makin Island hybrid 
electric carrier off the coast of Sou-
thern California. (U.S. Navy)
Top right: A 114-acre renewable 
solar energy complex, located at 
Redstone Arsenal, Alabama, Feb. 23, 
2018. The complex generates about 
10 megawatts, alternating current, 
on-site solar renewable energy. (U.S. 
Army/Megan Gully)
Bottom left: Complete expeditionary 
microgrid system at Basic Expeditio-
nary Airmen Skills Training, Lackland 
Air Force Base in San Antonio, 
Texas. (U.S. Air Force/Jason Goins)
Bottom right: Southwesterly view 
of The Pentagon. (U.S. Air Force/ 
Master Sgt. Ken Hammond)
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B.4.  Sample Reporting and Assessment Report Card
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C.1.  Proposed Design and Staffing Changes in the Office of the 
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