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EXECUTIVE SUMMARY
It is a truism to note that the effects of a warming planet on the conditions that sustain life on Earth
have serious implications for national security. Ameliorating climate change's current effects and
preventing their growth and accumulation over time thus has become a focus of domestic and
international policy.
Although participation by the United States in cooperative climate initiatives has varied over time,
the U.S. Federal Government is an active participant in pursuing technologies and practices that can
improve the country’s, and the world’s, resilience to the negative effects of climate change. So too
has it made investments in innovations with the potential to reduce the damaging effects of human
behavior on the integrity of the Earth’s climate.
The United States is increasingly attentive to the implications of climate events on long-term national
security. Climate change increases the frequency of natural disasters that stress physical infrastructure
and directly threatens the lives and livelihoods of people around the world. It destroys property and
disrupts natural environments in ways and with durations that can cause resource scarcity—a driver
of civil strife, interstate conflict, and human migration. While climate is never a unique, direct cause of
conflict, it can contribute as one factor in a complex causal chain.1 There are numerous examples of
these factors impacting national security concerns throughout history.
Our vulnerability to climate change can be illustrated by the political cataclysms of the midseventeenth century, a phase of the “Little Ice Age” (approximately 1300-1800), characterized
by extreme climatic fluctuations. These unpredictable conditions caused droughts, floods, insect
infestations, famines, and epidemics across vast regions of Europe and Asia, contributing to an
estimated loss of one-third of the world’s population. National economic power, and therefore military
capability, is dependent on ecological conditions and with this dependence comes vulnerability both
to gradual changes and to acute fluctuations.² Historically, disasters like these brought multiple states
to the breaking point: the 1640s and ‘50s saw the English Civil War, the collapse of Poland-Lithuania,
and the fall of the Ming Dynasty. Other states were able to make the best of these surprising
conditions. The Dutch, in particular, seized new opportunities to dominate world trade by hunting
whales whose movements were constrained by freezing waters, as well as by inventing vehicles to
travel on ice.³
The interaction between climate and international political life, however, is not characterized entirely
by reaction to disaster. To the contrary, international political competition served as a catalyst in
the development of scientific investigation of the climate system itself. Centralizing European states
introduced weather and climate services in the middle of the nineteenth century. The multinational
Habsburg Empire led the construction of a modern science of climate, one that encompassed
phenomena from the molecular to the planetary scale; its scientists were driven by the political
imperative to analyze diverse local effects within the framework of the empire as a whole.⁴ There is,
in other words, a long history of states learning from the experience of climate change by organizing
and funding research and promoting conservation.
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How, and to what extent, the United States does so is shaped very much by the perspectives,
philosophies, and convictions of its presidents. Recent presidential administrations have pursued
markedly different policies in response to the threat of climate change, taking divergent positions
on whether and how to adjust economic activity to reduce its pace, on protecting and rehabilitating
damaged natural environments, and on pursuing renewable sources of energy. These differences
were especially pronounced between the Obama and Trump Administrations. Indeed, the two
administrations were markedly at odds both rhetorically and in practice, differing over U.S.
participation in the Paris Climate Agreement, the Keystone XL Oil Pipeline,⁵ and on a plethora of
environmental regulations.⁶
This discord, however, was not evident in overall levels of Federal spending on climate change
mitigation, environmental conservation, and energy. To the contrary, overall Federal spending on
climate, environment, and energy increased consistently from fiscal year (FY) 12-20. This fact alone
does not itself contradict or undermine either administration’s overall climate, environmental, or
energy strategies. Federal spending is but one of many important means through which the United
States addresses climate change and its effects. The distribution of this spending across issue
areas, agencies, and programs, however, can be particularly informative for the incoming Biden
Administration, which—with its day-one series of executive orders⁷—has made clear its commitment
to reducing human contributions to climate change and to enhancing national resilience to its effects.
Taking effective action on climate change requires both defense and civilian agencies to accurately
direct investments into innovative solutions and modernization priorities. This in turn requires Decision
Science capabilities—dynamic data, artificial intelligence, and machine learning working in tandem
and used at scale—to gain visibility into critical investment areas and market trends integrated into
climate change efforts. The analyses presented in this Climate, Environment, & Energy Taxonomy ,
generated using datasets fused with Govini’s National Security Knowledge Graph, offer the incoming
administration an empirical basis for assessment of change over time, and to empower leaders with a
foundation for sound, strategic decision-making.
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Climate, Environment,
& Energy Spending

Ecosystem Adaptation

Sustainable Energy Supply

5.7%
$8.6 B
Observation & Analysis

10.3%
$3.7 B
Renewable Energy Systems

0.5%
$3.2 B
Programs, Initiatives, & Assessments

13.3%
$2.1 B
Distribution & Storage

8.3%
$2.4 B
Natural Resource Protection

4.3%
$588.1 M
Low-Carbon Traditional Systems

15.8%
$1.6 B
Humanitarian Response/ Remediation
3.0%
$1.4 B

35.3%
$535.4 M

Resilient Infrastructure

Clean Transportation

20.3%
$2.4 B

3.4%
$1.5 B

Infrastructure Hardening

Electric & Hybrid Vehicles

59.2%
$1.4 B

4.7%
$736.7 M

Smart Buildings & Retrofitting

Alternative Fuels

0.9%
$771.1 M
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Climate, Environment, & Energy Taxonomy

10.1%
$721.5 M

Energy Transmission
2.8%
$175.1 M

Legend
Segment / Subsegment

Batteries
8.2%
$458.8 M

1.0%
$100.0 M

+/CAGR
Obligation Total

Obligation Trend, FY12-20

The Climate, Environment, & Energy Taxonomy presents data on Federal Agency spending from FY12-20 in areas critical to mitigating or adapting
to a changing climate and environmental conditions, and an ever-increasing demand for energy. This taxonomic approach created using novel
Decision Science technologies enables examination of past spending trends, comparison against priorities, and a basis for assessing change into
the future.
The Govini Decision Science Platform leverages supervised machine learning and natural language processing to analyze and categorize large
volumes of data within Govini’s National Security Knowledge Graph, which includes Federal contracts and grants. This application of data science
makes it possible to analyze years’ worth of Federal spending activity, and applies mathematical principles to distinguish between the types of
investments made—an approach that increases the fidelity of categorizations, making the ensuing analysis more rigorous.
4
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Each of the segments in the Climate,
Environment, & Energy Taxonomy contain
subsegments, smaller groupings of similar
programs, technologies, and research areas. Each
subsegment is defined below, and the figure
on the right displays the within-subsegment
distribution of total spending on related
technologies and practices, FY12-20.⁸

Ecosystem Adaptation
Technologies and spending areas that are
intended to observe and protect natural
resources and physical Earth systems as
well as aid in remediation efforts of polluted
environments. Programs and initiatives are
also included that help educate the public and
inform future climate, environment, and energy
efforts.

Sustainable Energy Supply
Energy generation technologies, both
reduced-emissions fossil fuel and renewables,
along with energy storage and distribution
technologies. Battery technology was separated
from Storage technologies due to the large
research on lithium-ion-specific capabilities.
Storage includes spending that was associated
with purpose-specific applications such as
supplemental, back-up, or peak shaving
storage.

Resilient Infrastructure
Spending areas that are intended to harden
infrastructure both energy-specific, such as
energy transmission lines, and general-building,
including programs such as the Weatherization
Assistance Program. Also includes areas that
improve building operation efficiency through
smart-building improvements and retrofitting.

Clean Transportation
Electric vehicles and electric drive technologies
as well as transportation fuel research and
spending.

Ecosystem Adaptation

Taxonomy Definitions
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Federal Spending on Climate FY12-20
Tracking and assessing the efficacy of Federal spending to address climate, environment, and energy topics
are among the most important and the most difficult tasks confronting the Biden Administration. There are
considerable challenges associated with defining and measuring meaningful outcomes associated with financial
outlays. Further challenges are presented by the difficulties in discerning the sources, magnitudes, and recipients
of Federal spending. Several factors contribute to these difficulties: inconsistencies in definitions of activities,
programs, and uses of funding for climate, environment, and energy management; distribution of funding across
a large number of Federal entities; and inconsistency in the quality of data collection and reporting.9
The Climate, Environment, & Energy Taxonomy leverages Decision Science technologies to increase the
information available to policymakers, researchers, and analysts about how much money was spent, by whom,
and for what purpose over the two preceding presidential terms (FY12-20). Govini’s Decision Science Platform
employs artificial intelligence (AI) and supervised machine learning (ML) models to assess large volumes of
irregular data that are fused within Govini’s National Security Knowledge Graph, which includes government
contracts and grants. The combination of these datasets are often inaccessible through regular Government
reporting processes. Beyond simply making use of an expansive body of data sources, the mathematical
principles that underlie Govini’s Data Science technologies also increase the fidelity with which the data are
categorized and aggregated to produce a comprehensive and accurate depiction of defense and civilian
spending over time.
Govini selected four priority areas of Federal spending for inclusion: Ecosystem Adaptation; Sustainable Energy
Supply; Resilient Infrastructure; and Clean Transportation. The definitions of these segments in the Govini
Climate, Environment, & Energy Taxonomy were informed by a number of other reports and frameworks. These
segments—and their constituent subsegments—are not intended to supplant other definitional constructs.
Key Findings
DoD was the largest Federal Agency in the Climate, Environment, & Energy Taxonomy, accounting for 24% ($3.88B)
of total observed spend. Within the DoD, the Department of the Army was the component with the largest over-time
investment, at $1.49B.
Federal spending on climate, environment, and energy was greater during the Trump Administration FY17-20 ($8.6B)
than during the second Obama Administration FY12-16 ($7.6B); indeed, Federal spending increased 70% FY12-18, from
$1.2B to $2.0B.
The Trump Administration’s interest in boosting fossil fuel production and use was effected more through deregulation
than through active investment.
In total, the Federal Government spent $16.3B on goods, services, and research on climate, environment, and energy
between FY12-20.
Ecosystem Adaptation accounted for the largest portion of Federal climate, environment, and energy spending FY12-20
($8.6B), but only had the third highest growth (+5.7% compound annual growth rate or CAGR). This was primarily driven
by a 15.8% growth in Natural Resource Protection funding.
Clean Transportation was the most consistently funded area FY12-20, with a CAGR of -3.4%, the output of a combined
increase in Electric & Hybrid Vehicles (+4.7%), and decrease in Alternative Fuels (-10.1%), a change that began during the
second Obama Administration.
Sustainable Energy Supply had the second highest level of spending ($3.7B) and the second highest growth from FY1220 (+10.3%), driven primarily by the growth of investments in Renewable Energy Systems (+13.3%) and Low-Carbon
Traditional Systems (+35.3%).
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Investments in Climate, Environment, & Energy Segments
Variation from year to year in large areas of Federal spending are to be expected. No matter the
nature or extent of a priority, budgets rarely remain constant, and actual spending as executed
through contracts and grants is subject to the familiar set of real-world influences: the timing and
workflow of business processes, tradeoffs made by agencies and programs as a result of resource
or other constraints, and unexpected events and crises. Fluctuation is even more likely to occur, and
to be more dramatic, for policy areas in which there is not clear consensus across political parties
about need or focus, and therefore about strategy.
The divergent approaches to climate, environment, and energy taken by the second Obama
Administration and the Trump Administration might be expected to be reflected in the data. To
the contrary, despite making highly visible policy changes such as withdrawing from the Paris
Agreement and rolling back Obama-era climate rules, spending on climate, environment, and
energy issues increased consistently during the Trump Administration: more spending occurred
FY17-20 than it did FY12-16; FY19 increased rather dramatically; and FY20 spending remained
higher than any year FY12-18.10
The sizable upward surge in 2019 was produced by that year’s Federal spending bill, which provided
an infusion into international climate, environment, and energy programs, banks, and funds, and
authorized investment in carbon capture and nuclear technologies. Indeed, all segments with the
exception of Clean Transportation increased by approximately 77% over 2018 levels.

Climate, Environment, & Energy Spending by Segment
Ecosystem Adaptation
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Climate, Environment, & Energy Spending Distribution
DoD was the largest Federal Agency in the Climate, Environment, & Energy Taxonomy, accounting for 24% of the
total climate spend with $3.88B. The Department of the Army was the largest component, accounting for over a
third (38.3%) of the DoD climate spend, with $1.49B.
Other U.S. Government (USG), composed of agencies whose missions are directly affected by climate change
such as GSA, DHS, USDA, and HHS, was the second largest agency group with $3.06B, followed by Department
of Energy (DoE) with $2.90B, and NASA with $2.34B. The Environmental Protection Agency (EPA) was the smallest
agency with $471M, making up only 3% of Federal climate, environment, and energy spending between FY12-20.
Spending increased in all but two of the top eight agencies. The EPA experienced a growth of +31.8% CAGR,
up $108M from FY12-20, while the DoE also experienced significant growth, up $546M over the time period
(+24.1% CAGR). The National Oceanic and Atmospheric administration (NOAA) experienced the largest decrease
in funding rate over the observed time period, experiencing a -11.7% CAGR. This decrease can be attributed to
the end of the contract period of performance for the Geostationary Operational Environmental Satellite R Series
(GOES-R) program. NASA's increase in spending starting in FY16 can also be attributed partly to the GOES-R
program, but increases in funding for the Earth Observing Systems Data and Information System (EOSDIS) also
played a role. DoD, while being the largest spender, experienced a small decrease in spending of -0.5% CAGR.
DoE's drop-off in spending in FY15 is due to a large deobligation of grant funding for energy efficiency upgrades.
The U.S. Agency for International Development's (USAID) climate spending grew 124% FY18-19, consistent with
the increase in spending for international climate, environment, and energy initiatives. So too did DoE and DoD
spend appreciably more in 2019.

Climate, Environment, & Energy Spending by Funding Agency
DoE
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Climate, Environment, & Energy Spending Largely Prioritized Ecosystem Adaptation
All four Climate, Environment, & Energy Taxonomy segments were represented in each Federal
Agency’s prioritized technology and practice spending areas. Ecosystem Adaptation was particularly
pronounced, accounting for at least three of the top five technology and practice investment areas
for each agency, and especially prominent for NOAA, NASA, DoD, USAID, and the National Science
Foundation (NSF). DoD’s top technology and practice spending areas resided mostly within the
Ecosystem Adaptations space, mainly by the Army ($841M) and Air Force ($564M), with the largest
contract being awarded to the Air Force for the Weather System Follow-On Microwave program for
$398M.
DoE funds were allocated predominantly to Resilient Infrastructure, specifically for the U.S. Department
of Energy’s Weatherization Assistance Program.11 The EPA’s greatest area of technology investment was
in Energy Conservation Measures within the Resilient Infrastructure segment.
NOAA was the most focused on a single technology and practice area with Earth Observing spending
more than double any other agency on any one single investment area ($2.9B). Though NASA
spending was heavily dominated by Earth Observing capabilities and programs, spending also was
distributed to 51 other technology areas. The most technology-diverse agencies include Other USG
(61 technologies and practices), DoD (59 technologies and practices), and DoE (56 technologies
and practices). The least technology-diverse agencies include NOAA and USAID (both with 26
technologies and practices).

Top Five Climate Technology & Practice Spending Areas by Funding Agency
Ecosystem Adaptation

DoE
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Top Industrial Base Vendors Were in Ecosystem Adaptation
The Federal climate, environment, and energy industrial base was very diverse, composed of over
9,500 vendors. However, the market was also concentrated as the top 30 vendors accounted for
43% of total spending. DoD partially funded half of the top 30 vendors, the largest being Ball
Corporation ($398M) and the Consortium for Energy Environment and Demilitarization (CEED)
($199M), which is composed of multiple companies that provide related technologies.
Unsurprisingly, specialized technologies like satellite programs tended to favor single awardees.
Lockheed Martin, Raytheon, and Ball Corporation awards for satellite programs within the
Ecosystem Adaptation segment accounted for 14.5% of total climate spending. Equally
unsurprising is that among the most-funded vendors, 23 of the top 30 were predominantly
providing Ecosystem Adaptation assets and services. For 13 of those 23 vendors, moreover,
Ecosystem Adaptation represented over 85% of their climate portfolios.
Many other top 30 vendors also were specialized in their respective segments. Surprisingly, only
one vendor, Ameresco, Inc., had a relatively balanced portfolio, with no single segment accounting
for more than 50% of its Federal climate spending footprint (its highest was Sustainable Energy
Supply at 46.7%).

Climate, Environment, & Energy Spending Top 30 Vendors by Segment
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Climate, Environment, & Energy Industrial Base Was Highly Specialized Across Spending Segments
With some notable exceptions (e.g., State governments and universities), the marketplace for climate
technologies was highly specialized, with very few vendors active across climate Segments.

Ecosystem Adaptation
Lockheed Martin, Raytheon, and Ball Corporation supported major satellite programs.
Cook Inlet Region, Inc., an Alaska Native regional corporation, was the largest vendor for Environmental Remediation, tasked
with removing and disposing of radioactive materials from former uranium mill sites in Moab and Crescent Junction, Utah.

Clean Transportation
Ford and RP Automotive received the largest share of Electric Vehicle spending, accounting for 80% of the total.

Sustainable Energy Supply
University of Utah was the largest recipient in Sustainable Energy Supply, receiving $190M in grants for geothermal energy
systems, $168M of which came in FY19-20.
NuScale Power and BWX Technologies together accounted for 91% of all spending on Small Modular Reactors, and figured
prominently in Sustainable Energy Supply.

Resilient Infrastructure
The State governments of New York and Ohio led all other states and communities in spending on the Weatherization
Assistance Program, but only accounted for 16% of the program’s total $1.1B spending.
ICF International was the prime contractor supporting the EPA’s Energy Star program.12
Johnson Controls and Siemens, the second and third largest vendors in the Smart Buildings and Retrofitting subsegment
respectively, were industry leaders in building operation, maintenance, and energy retrofitting.

These vendors largely were funded through traditional contracting actions (FY12-20). This was despite the
outward fit between the industry’s emphasis on developing advanced technologies and the government’s
effort to use alternative mechanisms, most notably Other Transactions (OTs), as a means through which to
expand the vendor base and access innovation.

Climate, Environment, & Energy Spending Top Vendors by Subsegment

$0.0B

$0.1B

$0.2B

$0.3B

$0.4B

$0.5B $2.0B
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Other Transaction Authority (OTA) Use Across Climate, Environment, & Energy Spending
OTA contracts accounted for $1.2B over FY12-20, with the vast majority being spent on Ecosystem
Adaptation by DoD ($242M) and NASA ($701M). OTA provides a streamlined contracting mechanism
for research, development, and prototyping actions intended to enhance the Federal government’s
innovativeness. NASA—the agency for which OTA was initially enacted in 1958—was the most
consistent user of OTA, applying the mechanism across three of the four climate Segments. Of the
other agencies to which OTA is available, DoD was the only major user, with its FY12-20 activity
contained entirely in Ecosystem Adaptation ($242M) and Sustainable Energy Supply ($29M). DoE was
the only other user of OTA funding, obligating $100K for hydropower research within the Sustainable
Energy Supply Segment.
Given the availability of OTA to eight large Federal entities active in climate spending, overall use of
OTA was relatively small, as $1.2B amounts to 7.9% of total climate, environment, and energy spending
from FY12-20.13 The number of OTAs used for climate, environment, and energy spending was
consistent over time, although total funds contracted through OTA activity were far greater FY15-20
($967M; avg. $161M) than in the years prior ($317M; avg. $105M). DoD alone, by comparison, used
OTA to spend $2B in 2016 across all areas of Federal spending (including climate, environment, and
energy spending) and overall use grew over the subsequent three years by 555%, reaching a total of
$12B in FY20.14
OTA obligations, moreover, were dramatically concentrated. 340 vendors received funds via OTA, but
a full 80% of that money was captured by 56 of them, and 30.1% by the top three (CEED - $198.9M;
State of California - $98.9M, and University of Maryland - $88.9M).

Climate, Environment, & Energy OTA Spending by Segment
Ecosystem Adaptation
$200M
$150M
$100M
$50M
$0M

Climate, Environment, & Energy OTA Spending by Segment & Funding Agency
DoE
$200M
$150M
$100M
$50M
$0M

Ecosystem Adaptation
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Allocation of Climate, Environment, & Energy Spending for R&D and Operations
In the most simplified terms, the Federal Government can spend money on things that it is doing today,
and it can spend money developing things that it can do tomorrow. The former are broadly referred to
as procurement, which includes operations and sustainment efforts, and so money spent on assets and
services that fall in this category are referred to as Operational; the latter are research and development
(R&D) efforts, investments in creating the next generations of technologies and capabilities to mitigate the
effects of climate change. R&D investments, therefore, are good indicators both of technological maturity,
and of the extent to which an agency or department prioritizes gaining use of those technologies in the
future.
Federal allocations across these two types of spending shifted between FY12 and FY20, transitioning
from proportionally larger operational expenditures through FY14 (total spend on Operations FY12-14:
$2.2B; R&D: $2.2B) to roughly equivalent and then larger R&D expenditures thereafter (total spend on
Operations FY15-20: $4.5B; R&D: $7.3B). The emphasis on R&D during the latter period might reflect
the political realities of a Congress inclined to invest in climate, environment, and energy areas and an
administration disinclined to implement environmental regulations and programs.
This movement away from operational and toward R&D spending was evident within each Segment,
and was particularly pronounced in Sustainable Energy Supply (+17.4% CAGR) and Clean Transportation
(+5.8% CAGR)—the segments most directly at issue in the debate over fossil fuels.

Climate, Environment, & Energy R&D vs. Operational Spending
$3M
$2M
$1M
$0M

Climate, Environment, & Energy R&D vs. Operational Spending by Segment
$1B
$800M
$600M
$400M
$200M
$0M

Total Spend | CAGR
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Funding for fossil-fuel implicated subsegments (Low-Carbon Traditional Systems, Renewable
Energy Systems, and Electric and Hybrid Vehicles) were generally weighted towards R&D,
especially those within the larger Sustainable Energy Supply segment.
Climate, Environment, & Energy R&D vs. Operational Spending Distribution by Subsegment

Funding for all Federal R&D dollars has historically flowed to a small number of entities, with
DoD, DoE, National Science Foundation (NSF) (purely R&D, with no Operational spending), and
the National Institutes of Health (NIH, part of HHS in “Other USG”) figuring prominently.15 This
remained true FY12-20, and indeed these departments and agencies had pronounced increases
in their R&D spending during the Trump Administration.
Climate, Environment, & Energy R&D vs. Operational Spending Distribution by Funding Agency
DoE
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Sustainable Energy Supply Segment Analysis
The Sustainable Energy Supply segment represents Federal investments in goods, services, and
research related to mitigating carbon emissions, increasing supply redundancy via energy storage,
and securing and hardening distribution and transmission of our nation’s energy supply. This
segment contains both Renewable Energy Systems, such as nuclear, solar, and geothermal sources,
and Low-Carbon Traditional Systems, such as biomass fuels and clean coal.
Over the examined eight-year period, Sustainable Energy Supply was both comparatively wellfunded ($3.4B) and grew (+9.6% CAGR). This increase was driven largely by expansion in LowCarbon Traditional Systems (+62.1% CAGR); despite this rather sizable growth, it was the smallest
overall recipient of funding in the Sustainable Energy Supply Segment reaching a maximum of $89M
in FY14.
Notably, funding was both greatest for Renewable Energy Systems ($2.1B) and grew over time
(13.3% CAGR)—that is, spending on renewables was greater during the Trump Administration
than it was during the second Obama Administration. The data thus indicate that the Trump
Administration’s interest in boosting fossil fuel production and use was effected more through
deregulation than through active investment.16

Sustainable Energy Supply Spending
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Climate, Environment, & Energy Spending on Sustainable Energy Supply was Inconsistent
Given its mission to address America's energy, environmental, and nuclear challenges through
transformative science and technology solutions, it's no surprise that DoE was the largest spender on
Sustainable Energy Supply, accounting for roughly one-third (31.9%) of all climate investments. Its
investments across the time period, however, were variable. Large decreases in funding associated with
obligations for Batteries contributed to a shrinkage in spending from FY14-15. This was followed by a
period of growth from FY16-20, increasing from $147M to $268M.
DoD’s investment in Sustainable Energy Supply was the most consistent, averaging $84M per year
from FY12-17, although this general trend was punctuated with a large increase from FY18-19. DoD’s
investment is summarized by a collection of smaller projects across the observed time period, FY12-20,
with 2,700 individual contracts or grants with none reaching more than $49M.
Although it was among the agencies spending the least on Sustainable Energy Supply, USAID
experienced the highest growth FY12-20, with a +35.9% CAGR.

Sustainable Energy Supply Spending by Funding Agency
DoE

Funding Agency Distribution
$1.2B

$1.0B
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Renewable Energy Systems Grew Substantially, Spending in Other Subsegments Did Not
DoE was the highest spender in Sustainable Energy Supply, with DoD a relatively close second,
though the two Departments allocated that money differently. Both invested rather heavily in
Renewable Energy Systems, but DoE was a minimal participant in Distribution and Storage where
DoD—the largest energy consumer among Federal agencies—was heavily active (note the FY19
spike in spending for smart grid solutions). The converse was true in Low-Carbon Traditional
Systems.17
Changes in the cost of a number of the types of Renewable Energy Systems in which the Federal
Government invested are likely reflected in its spending behavior from FY12-20. Falling solar prices
contributed to a near-doubling of Federal contracts for solar assets and services, including increased
installation of solar photovoltaics.18 This was reflected in a year-over-year increase in solar spending
since FY15.
So too did the cost decline of storing excess energy production through such technologies as
solid-oxide fuel cells and lithium-ion batteries. Solid-oxide fuel cells, a cutting-edge energy storage
technology, had tremendous growth in contracts awarded (30.8%). Lithium-ion batteries, the more
traditional storage option used heavily in electric vehicles and battery back-up technologies, was the
largest spending area in the Battery subsegment ($297M).
Nonetheless, spending on batteries grew modestly, at +8.2% CAGR, and there was significant
investment in FY19 ($99M) and FY20 ($102M), up 111% over FY18 ($47M) totals.

Sustainable Energy Supply Subsegment Spending by Funding Agency
DoE
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Ecosystem Adaptation Segment Analysis
Federal spending on Ecosystem Adaptation—efforts to further understand our physical world,
increase our ability to adapt to and combat environmental threats, and curtail the damaging
effects of human activity on the natural environment—grew steadily FY12-20, with the 2019
funding bill precipitating a surge that subsequently reset in FY20 to a more trend-consistent level
of overall investment. The upward trajectory of Ecosystem Adaptation spending was distributed
proportionally across its constituent subsegments, with the exception in FY19 and FY20 of an
outsized increase in funding for the Weather System Follow-on Microwave (WSF-M) program
and the Earth Observing System Data and Information System (EOSDIS) in the Observation and
Analysis subsegment.19
Humanitarian Response and Remediation, the smallest subsegment within Ecosystem Adaptation
but the fifth-largest in the Climate, Environment, & Energy Taxonomy, experienced mild growth
at only 3.0% CAGR, with a spike in FY19 for expanded remediation efforts at various active and
former DoD installations and sites.
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Ecosystem Adaptation Spending was Relatively Evenly Distributed Among Agencies
Ecosystem Adaptation was the most-funded segment in the Climate, Environment, & Energy
Taxonomy, and its spending was relatively evenly distributed across Federal entities. No single
agency accounted for more than 25% of total segment spending, distinguishing this segment from
the other three in the Climate, Environment, & Energy Taxonomy.
NOAA spent more than other agencies from FY12-17, with investment in the Geostationary
Operational Environmental Satellite R Series (GOES-R) program. As that program was phased out,
spending shifted and in FY18, DoD was the agency with the greatest expenditure on Ecosystem
Adaptation. DoD investments included the Weather System Follow-on Microwave system (WSF-M)
led by the Department of the Air Force and large remediation efforts across all components at
multiple former DoD Installations, including cleanup of polyfluoroalkyl (PFAS) at Reese Air Force
Base.20 The Department of the Army was the highest Ecosystem Adaptation spender in the DoD,
with $841M.
USAID showed appreciable growth from from FY12-20 and had a spending surge in FY19 when it
received and then distributed a large infusion for international environmental adaptation efforts.21
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Ecosystem Adaptation Spending Aligned with Mission Areas
Distribution of funding across agencies and departments at the subsegment level also was largely
unsurprising, with spending patterns tracking in a manner generally consistent with mission area. Aside
from playing a larger role toward the end of the period in Observation and Analysis ($414M), the DoD was
primarily involved in Programs, Initiatives, and Assessments ($742M) along with Humanitarian Response
and Remediation ($583M), while Natural Resource Protection only saw $112M in DoD spending.
Within Ecosystem Adaptation the Federal Government invested heavily in Earth Observation technologies:
satellites and their associated systems.22 Biodiversity investments increased from $30M in FY12 to $105M
in FY20 (+17% CAGR). USAID was the primary funder of biodiversity investments, as it was for domestic
and international educational programs ($122M)—though in this Subsegment NASA was a close second
($101M).
Humanitarian Response and Remediation spending was noteworthy for containing work done to address
the presence of polyfluoroalkyl (PFAS) at military bases nationwide.23 Of the $229M spent on PFAS
remediation efforts, $139M was spent on chemical remediation of currently operating and closed DoD
bases.

Ecosystem Adaptation Subsegment Spending by Funding Agency
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Resilient Infrastructure Segment Analysis
Stable and secure infrastructure—the buildings, bridges, roads, and other public goods that
support local communities and sustain the national economy—is the first line of defense against the
damaging effects of extreme weather events. Proactive preparation for natural disasters includes
retrofitting old infrastructure and building new infrastructure in ways that anticipate the likely
physical effects that climate change will produce over time.
Growth in spending on Resilient Infrastructure was pronounced FY12-20, moving from $106.4M
in FY12 to $465.2M in FY20, with a peak of $524.9M in FY19. Although the upward trajectory was
consistent—accounting for the systematic bump in FY19—there was a marked shift in spending
emphasis. Investments in FY12-14 were heavily weighted toward Smart Building and Retrofitting. In
FY14 Infrastructure Hardening and Energy Transmission received large funding infusions—the latter
as a result of spending on high-voltage transmission line replacement in Afghanistan—at 1,122%
and 955% increases, respectively. These did not, however, cause a concomitant reduction in Smart
Building and Retrofitting; to the contrary, it too saw growth albeit of lesser magnitude (55.4%).
The precipitous increase in spending on Infrastructure Hardening persisted FY16-20, measuring a
+18.7% CAGR during those four years, and 59.2% over the full period. After large deobligations in
FY15 and FY16 for a DoE clean energy project (-$104M) and energy programs (-$211M), spending
on Smart Buildings and Retrofitting in FY20 returned to funding quantities consistent with years
prior (FY12, -0.01%)

Resilient Infrastructure Spending
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Resilient Infrastructure Increased Consistently Despite Inconsistent Spending Across Agencies
Resilient Infrastructure spending across agencies and departments was somewhat idiosyncratic,
with occasionally significant changes year to year and no consistent upward or downward
trend. DoD had a precipitous jump in FY14, caused by spending on a Department of the Army
high-voltage transmission line replacement in Afghanistan ($64M), but otherwise had relatively
consistent investments across the remaining years averaging $48.1M.
DoE was the exception, with the introduction of the Weatherization Assistance Program (WAP) in
FY14 explaining both its minimal spending in years prior and the upward increases thereafter. Its
lone absence in FY16 was due to a large deobligation—the release of funds allocated for one use
to make them available for other purposes—of clean energy projects (-$211M).
While all agencies had a footprint in the segment, NOAA was mostly absent from Resilient
Infrastructure spend. It did, however, see its first major contracts in FY19 and FY20 with the start of
the Weather and Climate Computing Infrastructure Services (WCCIS) program.24
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Resilient Infrastructure Dominated By Infrastructure Hardening and Smart Buildings and Retrofitting
The largest actors in Resilient Infrastructure spending—DoE and DoD—spent primarily on either
Infrastructure Hardening ($1.1B DoE total; $19M DoD total) or on Smart Buildings and Retrofitting
(-$266M DoE total, $433M DoD total), but not both.
Unsurprisingly, due to the nature of the types of retrofitting projects and building upgrades, DoD
had many smaller projects (2,800) across Smart Buildings and Retrofitting with no projects going
over $24M. These projects focused on increasing the efficiency of its energy use, spending on
building automation—machine-based regulation of a facility’s energy use—and on LED lighting, a
low-cost high-return energy efficiency upgrade.25
Despite sizable deobligations in this subsegment in FY15 (-$104M) and FY16 (-$211M) that
enabled shifts in use of allocated funds, DoE did invest in Infrastructure Hardening. This was
executed largely through investments in weatherization technologies, consistent with DoE’s
attention to the effects of extreme weather events on the reliability of the national energy supply.26
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Clean Transportation Segment Analysis
Clean Transportation is the Climate, Environment, & Energy Taxonomy segment most implicated
in the political debate about national use of and reliance upon traditional fossil fuels, most notably
petroleum and coal. Differences between the second Obama Administration’s stated position on
fossil fuels and that of the Trump Administration were stark.27 Differences in spending, however,
were not. With the exception of large DoD purchases in FY13 of ethanol diesel and biodiesel,
Clean Transportation spending across both administrations was largely consistent both in total
funds and in their distribution across the Electric and Hybrid Vehicle, and Alternative Fuels
subsegments.
FY15 is notable for a large deobligation in both Electric and Hybrid Vehicles and Alternative Fuels.
This was caused by the expiration of Recovery Act funds, allocations that included an ethanol
biorefinery (-$73M) and grants for adoption of electric drive vehicles (-$34M).

Clean Transportation Spending
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Clean Transportation Largely Accounted For By DoD and Smaller U.S. Government Agencies
Together, DoD and Other USG agencies accounted for 94% of total Clean Transportation spending.
Within DoD, the Defense Logistics Agency (DLA) accounted for the highest expenditures on Clean
Transportation with $384M. DoD components did not spend more than $7M combined across
any single fiscal year outside of FY13 ($22M), thus showing very little interest in the associated
technologies.
Agencies grouped within Other USG made up the bulk of spending ($926M, 63.5%) within Clean
Transportation. These agencies include GSA with $586.9M (40.3%), Department of Health and
Human Services (HHS) with $139.0M (9.5%), and Department of Agriculture (USDA) with $137.9M
(9.4%). DoD made up the remainder (30.5%).
DoE accounted for the third highest percentage of total spending (3.4%), and also recorded a total
$116M in deobligations in FY15. $73M of this was due to the expiration of Recovery Act funds
supporting a cellulosic ethanol biorefinery and of funds supporting electric vehicle manufacturers.
So too did DoE have net-negative spending in FY15 for Clean Transportation due to the
deobligation of grants for industrial emissions-reduction technologies.
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Clean Transportation Was Generally Flat Across Both Alternative Fuels and Electric/ Hybrid Vehicles
Within the Clean Transportation subsegment, a large spike in FY13 spending was due to the
high-profile introduction of DoD investment in Clean Transportation. The Department’s push into
alternative fuels was led by investments from the Navy for its “Great Green Fleet” initiative. In FY13,
Congress appropriated $210M in Defense Production Act funds for the development of biofuel
production facilities.28
DLA, charged with implementing the initiative, is consequently the largest individual Federal investor
in biofuels across the nine-year period, accounted for over 97% of all DoD purchases. DoD spending
for alternative fuels, however, was comparatively muted in subsequent years. From FY14 to FY20,
overall DoD spending for alternative fuels averaged $12M annually.
The largest civilian agency spending in alternative fuels over the period was the USDA. USDA (shown
in Other USG) allocated $134M in grant obligations from FY12-20.
GSA (shown in Other USG) accounted for the majority of electric vehicle spending, accounting for
54.5% of spending across the nine-year period for an annual average of $65M per year for fleet
hybrid electric vehicles. These purchases accounted for $587M, or 79.6% of all Federal spending
in the category. The remaining obligations for electric vehicles was otherwise spread across a wide
number of Federal agencies from FY12-20. The DoD was the next-largest customer, with a total of
$50M across nine years.
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Conclusion
Decision Science technologies will become increasingly critical for providing evidence to confirm human
intuition, judgment, and logical reasoning, and for providing evidence to disconfirm them. Both outcomes
are valuable for providing a basis in fact that can be used to inform decisions.
The findings generated by the Govini Climate, Environment, & Energy Taxonomy often fall into the latter
category, providing value by presenting evidence that runs counter to common perceptions about Federal
climate, environment, and energy activity across two presidential administrations. The results, although
perhaps counterintuitive, likely can be explained in the same way: Presidents propose budgets and
legislation, but Congress enacts them.
The second Obama Administration, which was vocal in its commitment to climate, environment, and
energy mitigation, encountered a Congress disinclined both toward large budget allocations and toward
regulation. The administration’s recourse was to use executive orders—short-term solutions easily undone
by subsequent administrations. The Trump Administration, which was vocal about its disinterest in pursuing
climate, environment, and energy mitigation, encountered a Congress willing to spend on climate,
environment, and energy activities. Thus, while the Trump Administration worked assiduously to unwind
regulations and to overturn Obama-era executive orders, Congress consistently enacted budgets that
increased overall Federal investment in climate, environment, and energy. It remains to be seen whether
the Biden Administration and Congress agree on policy and spending related to climate, environment, and
energy regulation.
Utilizing Govini’s Decision Science Platform and National Security Knowledge Graph, the spending activities
and trends included in this research are now available to be used by researchers and policymakers as they
work to address the most pressing imperatives—those to do with what these cross-cutting policy currents
will mean for the climate, environment, and energy, and for the nation’s resilience to changing climate
and environmental conditions. For the incoming Biden Administration, this report provides visibility into
the distribution and types of Federal investments in Ecosystem Adaptation, Sustainable Energy Supply,
Resilient Infrastructure, and Clean Transportation by agency, and over time. With these data in hand, the
administration can better assess past practice, identify opportunity, and develop a strategy that starts from
a foundation of facts.
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Methodology
The Climate, Environment, & Energy Taxonomy includes Federal contracts and grants that were
identified as proactive efforts to decrease or prevent, or reactive efforts to remediate, human activity
with known damaging effects on the natural environment.
Responses to extreme weather events—for example, Federal contracting for disaster response teams
and cleanup of damage—were excluded. Though the spending in these areas does allow for an
increased resilience to future climate events, the original intent of the spending was not to prevent or
mitigate the effects of the event from happening.
Govini also identified outlier spending areas and vendors that did not allow for sufficient identification
of underlying intent, or were deemed as responses to extreme weather events. Though they may
contribute to climate, environment, and energy research and spend, the following spending areas and
funding offices were excluded:
FEMA, specifically disaster recovery funds and levee reconstruction funds - $26B
National Renewable Energy Lab - $4.1B
Lawrence Berkeley National Lab - $8.6B
These spending areas were removed due to the nature of spending being reactive to climate events
and the associated rebuilding and response teams. In general, non-FEMA remediation and disaster
response spending was included.
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