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lm Abstract

el The U.S. military is a significant contributor to the climate crisis and other sustainabil-
updates ity concerns. However, there is very limited research on how changes in U.S. military
spending directly impact Department of Defense energy consumption and thereby
greenhouse gas emissions. Here, we conduct a time series analysis of the relation-
ship between U.S. Department of Defense (DOD) direct energy consumption and U.S.
military expenditures from 1975 to 2022, and we test for directional asymmetry in the
o effect of expenditures on energy consumption. We estimate error correction models,
Citation: Thombs RP, Jorgenson AK, Clark
B (2025) Reducing U.S. military spending which we ensure are free from residual autocorrelation and structural breaks. We find
could lead to substantial decreases in energy that a decrease in expenditures has a larger effect on decreasing energy consumption
E?tgsslf/%‘;tii_(;:é;;?f’;g;?Ojgl:lz(i?:fgg&seg than an increase in expenditures does on increasing consumption. Further analyses
reveal that this is due to cuts in DOD energy consumption from facilities and vehicles
and equipment, and jet fuel in particular. We also illustrate the potential impacts of
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The impact of the world’s militaries on energy consumption and the climate crisis is

greatly understudied by the scientific community [1-5]. This is surprising and a signif-
o o icant oversight. Military leaders and their institutions consider anthropogenic climate
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that nation-states with relatively greater military spending consume larger amounts
of fossil fuels and emit higher levels of carbon pollution [15—-22]. While suggestive
of climate and energy impacts, these macro-comparative studies do not analyze the
effect of military spending on direct measures of militaries’ energy consumption or
greenhouse gas emissions.

Recent scholarly commentaries [10,23,24] and case studies [1,25] focus on the
U.S. military’s contribution to the climate crisis, describing its substantial energy use,
high-level of anthropogenic emissions, and the fact that it is the largest institutional
emitter in the world [25]. According to the U.S. Department of Defense (DOD), their
Scope 1 and Scope 2 emissions were over 636 million metric tons of COe (MMT-
CO,e) for the 2010-2019 decade, with a general decline in annual emissions from
over 76 million metric tons CO,e in 2010 to almost 55 million metric tons CO,e in
2019 [26]. These estimates are incomplete and conservative, as they, at minimum,
exclude the DOD’s Scope 3 emissions [1]. Nevertheless, they rival the overall emis-
sions of many nations for the same decade [27], and if the U.S. military were its own
country, it would be the 47" largest emitter in the world [25]. As important, the U.S.
military is the largest and most powerful military in the world, with its annual expendi-
tures being much greater than for any other national military [28].

The environmental effects of the U.S. military, including its energy consumption and
climate impacts, are not limited to troop deployments and war [18,22,29-31]. Supported
by a significant budget, the U.S. military continually invests in and pursues new tech-
nologies in weapons, transportation, and communications systems. While some have
closed through the years, the U.S. military has over 900 domestic bases and installa-
tions, as well as nearly 800 international bases and smaller military installations (i.e.,
“lily pads”), staffed by deployed military personnel, throughout the world [3,32-35]. It is
estimated that over half of the fuel consumed by national militaries is associated with
flying fighter jets [36], and for the United States, as we discuss below, jet fuel accounts
for nearly 55% of the average annual total DOD energy consumption over the past half
century. These and other forms of fossil-fuel powered military equipment are used for
the constant training of personnel in preparation for conflict [18,37]. Overall, the scale of
the U.S. military’s global infrastructure, including bases, transportation systems to move
people, supplies, and weaponry by land, air, and water throughout the world, constant
research and development, and never-ending preparations, training, and exercises, all
involve the consumption of substantial amounts of fossil fuels [3,23,38].

To advance scientific understanding of the energy and climate impacts of mili-
taries, and the U.S. military in particular, we conduct a time series analysis of the
relationship between U.S. DOD direct energy consumption and U.S. military expen-
ditures from 1975 to 2022. A focus on measures of DOD direct energy consumption
and U.S. military spending helps resolve limitations of prior cross-national analyses
that utilize national-level measures of energy or carbon emissions, and how they are
associated with national military spending.

Additionally, another contribution is that we estimate both short-term and long-term
effects of military expenditures on energy consumption. The models are estimated
for (1) overall DOD energy consumption as well as separately for (2) facilities, (3)
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vehicles and equipment, (4) jet fuel, (5) all other energy sources, and (6) fossil fuel energy consumption. We also test for
directional asymmetry in the effect of expenditures on consumption [39—43]. Directional asymmetry in the effect of military
expenditures on DOD energy consumption could have significant implications for climate mitigation and other sustainabil-
ity concerns, especially if it is found that the effect of a unit decrease in military expenditures on reducing consumption is
larger in magnitude than the effect of a unit increase in expenditures on expanding DOD energy consumption [42,44].
Using state-of-the-art time series techniques, we find that a decrease in military expenditures has a larger effect on
decreasing DOD energy consumption than an increase in expenditures does on increasing consumption. Further anal-
yses reveal that this is due to cuts in DOD energy consumption from facilities and vehicles and equipment, and jet fuel
in particular. We also develop a suite of forecasts to examine how various military spending scenarios may impact DOD
energy consumption in the future. Our findings show that sustained cuts to U.S. military expenditures could result in
annual energy savings on par with what the nation of Slovenia or the U.S. state of Delaware consumes annually by 2032.
These results suggest that cutting U.S. military spending could have significant impacts on DOD energy consumption, and
thereby, lead to reductions in greenhouse gas emissions.

Materials and methods
Data

We analyze U.S. DOD energy consumption data by fiscal year from 1975 to 2022, which is obtained from the U.S. Depart-
ment of Energy’s (DOE) comprehensive annual energy data and sustainability performance portal (https://ctsedwweb.
ee.doe.gov/Annual/Report/Report.aspx). We investigate total DOD energy consumption, as well as by the individual DOD
end use sectors—energy consumption by facilities and vehicle and equipment. The facilities end use sector refers to the
energy used in DOD buildings, and the vehicle and equipment end use sector refers to the energy used in vehicles and
equipment. The vehicle and equipment end use sector can also be disaggregated by fuel type. We estimate additional
models with jet fuel (the largest single category of energy consumption) as an outcome, all other energy sources besides
jet fuel as an outcome, and a model with renewable energy sources removed to compare the effect of military spending
on total energy consumption. Renewables make up only 0.95% of total DOD energy consumption as of 2022. All energy
consumption data is measured in billion BTU, which we convert to trillions for interpretability purposes for our figures.

We examine the impacts of increases and decreases in military spending on DOD energy consumption, which is
constructed from U.S. military expenditure data (constant 2021 US$) obtained from the Stockholm International Peace
Research Institute’s [28] military expenditure database. The summary statistics for these variables are reported in S1 Table.

Methods
WLL-bounds approach

With time series data, estimating long-run relationships (or cumulative effects) are often of interest as effects commonly
persist through time. This is especially true when testing for asymmetry because short-run and long-run effects may be
different. However, testing for long-run relationships with time series data presents challenges because series exhibiting
common trending behavior can produce spurious associations [45].

To address this issue, we use the long-run multiplier bounds approach advanced by Webb, Linn, and Lebo [46], which
we refer to as the WLL-bounds approach. The WLL-bounds approach builds off of the popular Pesaran, Shin, and Smith
[47] bounds cointegration testing procedure, which we refer to as the PSS-bounds approach. Although the PSS-bounds
approach allows for uncertainty in the order of integration of the regressors, it requires that the researcher establish that
the dependent variable is integrated of order 1 (contains a unit root). Given the relatively short time series used in this
analysis, unit root tests are likely to perform poorly and be plagued by weak power [46,48]. This concern is confirmed by
the results from the Dickey-Fuller GLS test and the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test reported in S2 Table.
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As these test statistics indicate, there are conflicting results regarding the true order of integration of the variables. In addi-
tional unreported tests (available upon request), we also found that the results of the unit root tests varied across different
lag lengths—a common problem in time series analysis.

The WLL-bounds approach addresses this issue by avoiding pre-testing entirely, and instead, draws inferences from
the long-run multiplier (long-run effect) z-statistic according to critical value bounds reported by Webb et al. (46,48), which
account for the uncertainty inherent in time series analysis. The first step in this approach is to estimate a generalized
error correction model (GECM) that is white noise, which is a model where the first difference of the dependent variable is
regressed on the differences of the independent variables and the lags in levels of the dependent variable and indepen-
dent variables. The second step is to calculate the long-run effect based on these estimates by dividing the negative of
the coefficient on the lag of the independent variable by the lag of the dependent variable. The third step is to compare the
absolute value of the z-statistic to the bounds provided by Webb et al. (46,48). Using the bounds associated with T=50,

2 variables, and alpha level=.05, we compare the z-statistics of the long-run effects in our analyses to a lower bound of
1.10 and an upper bound of 3.68. If the z-statistic is greater than 3.68, we can reject the null hypothesis at the.05 alpha
level. If the z-statistic is below 1.10, then we cannot reject the null, and if it is in between the two bounds then we are
uncertain whether we can reject the null. In other words, the result is considered inconclusive. We conduct the analyses
in Stata 18 using the regress command. We compute the standard errors for the long-run effects using the delta method,
which is implemented with the nlcom command.

Following the standard approach for modeling asymmetry in the time series literature [49], we use the nonlinear autore-
gressive distributed lag (NARDL) modeling approach to test for potential asymmetry in the effect of military expenditures
on DOD energy consumption. This approach models asymmetry by parsing the positive and negative changes of military
expenditures into partial sums around a threshold of zero (1):

Increase __ t

Military Expenditures; =21

Increase
’ O)

max(AMilitary Expenditures; (1)

Military Expenditures;®®®®®® — Z}zl min(AMilitary Expenditures?®®®®*®, 0)

and then modeling the partial sums using an ARDL model that includes p lags of the dependent variable and q lags of the
partial sums (2):

DOD Energy Consumption; = ¢y + Zf’zl A1DOD Energy Consumption,_;

Increase Decrease

+ 31, BiMilitary Expenditures;’; +S°7 , BiMilitary Expenditures;; + ét. 2)

After estimating the model, a Wald test is conducted to determine whether the estimated coefficients for the positive
and negative changes are equivalent [42,49,50]. The effects are asymmetric if the null hypothesis of symmetry is
rejected.

We reparametrize the ARDL model into the algebraically equivalent GECM that regresses the first difference of
the dependent variable on its own lags in levels, and the first differences and lag levels of the independent variables.
Given the limited temporal scope of this study (48 years) and the potential issues that arise from overfitting [51], we
estimate a GECM (1,1) for all the models except for facility energy consumption and non-jet fuel (all other) energy
consumption (3):

ADOD Energy Consumption, = ¢, + 6;DOD Energy Consumption, ,
+ 81 AMilitary Expenditures!™®®® + 3, AMilitary ExpendituresP®“®s®

Increase Decrease

+psMilitary Expenditures;’; + BaMilitary Expenditures;’; + e (3)
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For facility energy consumption, we include the lagged first difference of a decrease in military expenditures (4):

ADOD Facility Energy Consumption; = ¢, + 6, DOD Facility Energy Consumption,

Increase Decrease

+p1AMilitary Expenditures; + B2 AMilitary Expenditures;

Increase Decrease

+pBsMilitary Expenditures;_; + BaMilitary Expenditures;”;

Decrease

+Bs AMilitary Expenditures;; + ey (4)

For non-jet fuel (all other) energy consumption, we include two lags of the first difference of each variable (5):

ADOD All Other Energy Consumption; = ¢y + 8;DOD All Other Energy Consumption,_,

Increase Decrease

+B1AMilitary Expenditures; -+ B2AMilitary Expenditures;
+BsMilitary Expendituresi’s®®¢ + 3,Military Expenditures e
+85sADOD All Other Energy Consumption,_, + s ADOD All Other Energy Consumption,_,

Increase Increase

+B7AMilitary Expenditures;”; + BsAMilitary Expenditures,_,

Decrease Decrease

+ By AMilitary Expenditures;; + BroAMilitary Expenditures; + ét. (5)

These models are chosen because they are free of residual autocorrelation and structural breaks. In other words, these
models produce white noise residuals, which suggests that they are capturing the underlying data generating process.
We confirmed that the model residuals are not autocorrelated using the Breusch-Godfrey and Durbin’s alternative tests
for serial correlation (estat bgodfrey and estat durbina in Stata 18) and that there are no structural breaks according to
the cumulative sum test for parameter stability (estat sbcusum in Stata 18). Because there are no structural breaks, the
estimates we report are stable over time. These results are reported in S3 and S4 Tables.

Forecasting

To examine how various military spending scenarios may impact DOD energy consumption in the future, we use the fore-
cast package in Stata 18. This program works by generating dynamic forecasts by repeatedly solving the model using 100
stochastic simulations to obtain point estimates and uncertainty around that estimate. Uncertainty in the estimate is added
by taking random draws from a multivariate distribution where the mean is the estimated slope coefficient, and uncer-
tainty in the error term is estimated by adding a random error term based on the root RMSE (root mean square error)

from the model. We use a time horizon of 10 years to minimize uncertainty compared to more distant futures. In total, we
develop seven scenarios. Six scenarios represent the 10" percentile, median, and 90™ percentile percentage changes for
increases and decreases in military spending based on historical spending data going back to 1975 and each is compared
to a change in military spending based on its historical median, which is also represented as its own scenario. Military
spending is assumed to change at the given scenario rate for each year. The use of seven different scenarios allows us to
capture the impacts of a range of possible spending futures and quantify how they may impact DOD energy consumption.

Results

Fig 1 illustrates time series from 1975 to 2022 for U.S. military expenditures and total DOD direct energy consumption, as
well as separately for DOD facilities and for DOD vehicles and equipment. Military expenditures, overall, increased from
$463,536 million (constant 2021 US$) in 1975 to $811,591 million in 2022. The increase was not linear, as expenditures
increased in the early 1980s during Ronald Reagan’s presidency, peaking in 1986 at $730,694 million, then they declined
to $484,915 million by 1999. This was followed by another and more sustained increase, given U.S. military involvement
in Afghanistan and Iraq, peaking in 2010 at $917,092 million followed by a decline through 2017, with a value of $714,959
million in the latter. Military expenditures then began increasing again through 2022 except for a slight decrease in 2021.
Total DOD energy consumption decreased from 1360.24 trillion BTU in 1975 to 622.48 trillion BTU in 2022. The pattern
of decrease for total energy consumption is largely driven by the nearly identical pattern of reduced vehicle and equipment
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Fig 1. Time series of military expenditures and DOD energy consumption.

https://doi.org/10.1371/journal.pcim.0000569.9001

energy consumption from 921.01 trillion BTU in 1975 to 424.53 trillion BTU in 2022. Facility energy consumption, roughly a
third of total DOD energy consumption, also decreased from 439.23 trillion BTU in 1975 to 197.95 trillion BTU in 2022. These
decreases likely reflect, to some extent, both increasing fuel efficiencies in the U.S. military’s ground, air, and sea transporta-
tion vehicles and systems, and the closure of facilities (e.g., military bases and installations) throughout the world [1].

Table 1 provides summarized results for the analysis of the effect of military expenditures on total DOD energy con-
sumption and also disaggregated into facility consumption and vehicle and equipment consumption, while the full informa-
tion for each estimated model is found in S3 Table. An error correction model is estimated for each energy consumption
measure, which we ensure is free from residual autocorrelation and structural breaks.

For total DOD energy consumption, the short-run effect of an increase in military expenditures is associated with an
increase in energy consumption, whereas the short-run effect for a decrease in military expenditures is not statistically
significant. The result of the Wald test indicates that the effects are symmetric.

For the long-run effects, the z-statistic for Military ExpendituresPeeease is above the upper bound critical value (3.68) at
the.05 significance level, which indicates that a long-run relationship exists. The z-statistic on Military Expenditures'erease
is between the lower (1.10) and upper bound (3.68), meaning that it is inconclusive whether there is a long-run effect. The
long-run effects are asymmetric, as the effect of a decrease in military expenditures has a significantly larger impact on
decreasing energy consumption than an increase in expenditures does in increasing energy consumption. More specif-
ically, a 1% increase in military expenditures has a positive effect on total DOD energy consumption (coefficient=.111,
95% confidence interval=-.020 —.241), whereas a 1% decrease in military expenditures is associated with a .981% (95%
confidence interval=.782 — 1.180) decrease in total DOD energy consumption.

The results separated by energy consumption category show that changes in total DOD energy consumption are
driven by changes in facility consumption and vehicle and equipment consumption. An increase in military expenditures
is not associated with changes in facility energy consumption in the short- or long-run, but a 1% decrease in military
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Table 1. Results for the asymmetric relationship between military expenditures and DOD energy consumption.

Total DOD Facility Vehicle & Equipment
ECM ECM ECM
(1) (2 (3)
Short-Run Effects
AMilitary Expenditures'erease 4217 -.031 .648"
(.160) (.118) (.235)
AMilitary ExpendituresPecrease .008 611 -.098
(.243) (.188) (.349)
Long-Run Effects
MlIltary EXpenditures|"Crease A11# -.014 212#
(.067) (.109) (.097)
Military ExpendituresPecrease .981" .900" 1.090"
(.101) (.159) (.146)
Short-Run Asymmetry? No Yes No
Long-Run Asymmetry? Yes Yes Yes

Note:

“p<.05 (two-tailed). Standard errors are in parentheses. The standard errors for the long-run effects are calculated using the delta method. For the long-
run effects,

“indicates the z-statistic is greater than 3.68 (reject null at.05 alpha level), and
#indicates the z-statistic is in between 1.10 and 3.68 (uncertain whether to reject null at.05 alpha level). ECM =error-correction model.

https://doi.org/10.1371/journal.pclm.0000569.t001

expenditures decreases facility energy consumption by .611% (95% confidence interval=.230 —.993) in the short-run and
.900% in the long-run (95% confidence interval=.588 — 1.211). In comparison, a 1% increase in military expenditures
increases vehicle and equipment energy consumption by .648% (95% confidence interval=.172 — 1.124) in the short-run
and has an inconclusive long-run effect according to the bounds test (coefficient=.212%, 95% confidence interval=.021
—.402). A 1% decrease in military expenditures decreases vehicle and equipment energy consumption by 1.090% (95%
confidence interval=.804 — 1.377) in the long-run, but it has no effect in the short-run.

We also examine whether changes in jet fuel are largely driving these findings, as jet fuel makes up 54.6% of average
annual total DOD energy consumption from 1975-2022. The summarized results are reported in Table 2 (see S4 Table
for the full results). According to the regression analysis and cross-model Wald tests (reported in S5 Table), the long-run
effect of an increase in spending and the long-run effect of a decrease in spending are significantly larger in magnitude for
jet fuel compared to all other energy consumption sources. However, the long-run effects for Military Expenditures'crease
are inconclusive in both models, while in contrast, the long-run effect of a decrease in military expenditures is conclusive
at the.05 alpha level in both models. The long-run effect of a decrease in military expenditures on jet fuel is 1.165 (95%
confidence interval =.876 — 1.454) compared to .604 (95% confidence interval=.378 —.830) for all other energy con-
sumption sources. The key results for the analyses in Tables 1 and 2 are combined and summarized with coefficient plots
for short-run effects in Fig 2 and long-run effects in Fig 3. The inconclusive results are shaded in gray in Fig 3.

These findings indicate that the main results are largely, but not entirely, driven by changes in jet fuel consumption. They
also suggest that increases in military expenditures increase jet fuel consumption in the long-run but might actually decrease
the energy consumption of other sources, but this latter finding is inconclusive. One potential reason is that increases in mili-
tary expenditures are disproportionately allocated to funding aviation and might crowd out other activities. However, Model 7
in S4 Table provides inconclusive evidence for this explanation by regressing the percentage of all energy consumption from
jet fuel on military expenditures. Increases in military expenditures increase the percentage of energy consumption from jet
fuel and decreases in military expenditure decrease the percentage, but both effects are between the critical bounds. These
inconclusive findings warrant greater investigation beyond the scope of the present analysis.
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Table 2. Results for the asymmetric relationship between military expenditures and DOD energy
consumption.

Jet Fuel All Other
ECM ECM
(5) (6)
Short-Run Effects
AMilitary Expenditures'erease 573" 214
(.252) (.183)
AMilitary ExpendituresPecrease -.392 .361
(.401) (:277)
Long-Run Effects
Military Expenditures'nerease .244% -.145%
(.096) (-076)
Military ExpendituresPecrease 1.165 .604
(.147) (.115)
Short-Run Asymmetry? No No
Long-Run Asymmetry? Yes Yes

Note:

“p<.05 (two-tailed). Standard errors are in parentheses. The standard errors for the long-run effects are
calculated using the delta method. For the long-run effects,

“indicates the z-statistic is greater than 3.68 (reject null at.05 alpha level), and
#indicates the z-statistic is in between 1.10 and 3.68 (uncertain whether to reject null at.05 alpha level).

https://doi.org/10.1371/journal.pclm.0000569.t002

Short-Run Effects
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Models
M Total e Facility 4 V& A JetFuel x All Other

Fig 2. Coefficient plot of short-run effects. Note: V&E =vehicle & equipment energy consumption. Estimated slope coefficients with their 95%
confidence interval are presented. A positive coefficient for Military Exp.Pecease indicates a decrease in energy consumption, and a negative coefficient
indicates an increase in energy consumption.

https://doi.org/10.137 1/journal.pcim.0000569.9002
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Fig 3. Coefficient plot of long-run effects. Note: V&E =vehicle & equipment energy consumption. Estimated slope coefficients with their 95% con-
fidence interval are presented. Inconclusive region corresponds to z-statistics in between 1.10 and 3.68. A positive coefficient for Military Exp.Pecrease
indicates a decrease in energy consumption, and a negative coefficient indicates an increase in energy consumption.

https://doi.org/10.1371/journal.pclm.0000569.g003

We also compare the effect of military spending on total energy consumption with renewable energy removed. As
expected, given that renewable energy is just a tiny fraction of overall DOD energy consumption (see Materials and
Methods), the effects are mostly statistically equivalent. The one exception is the long-run effect for an increase in mil-
itary spending on total energy consumption, which is statistically larger when renewables are included. However, the
coefficients are very similar in magnitude (all energy consumption coefficient=.111, fossil fuel energy consumption coeffi-
cient=.104). The full results are reported in S4 and S5 Tables.

Comparing future military spending scenarios

To illustrate the potential impacts of different spending decisions on energy consumption, we present a forecast from 2023
to 2032 for seven different scenarios (see Table 3). We restrict the forecast to a decade to minimize uncertainty compared
to more distant futures. The first three scenarios correspond to increases in U.S. military spending, whereas scenarios
four through six correspond to decreases in U.S. military spending. These six scenarios represent the 10" percentile,
median, and 90" percentile percentage changes for increases and decreases in military spending based on historical
spending data going back to 1975. Military spending is assumed to change at the given scenario rate for each year from
2023 to 2032. In Fig 4 below, we compare each of the first six scenarios to a seventh scenario that represents a change in
military spending based on its historical median (0.57%).

The results of the forecasts suggest that U.S. military spending decisions could have a substantial impact on DOD
energy consumption. If spending follows its historical median change, energy consumption will increase from 642.51
trillion BTU (95% C1=588.49 — 701.49) in 2023 to 666.92 trillion BTU (95% CI=597.06 — 744.95) in 2032. Changes in
energy consumption are magnified as the increase/decrease in spending increases in absolute terms and over time. For
example, if military spending increases annually at its 90" percentile (12.28%) then energy consumption will increase from
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Table 3. Seven forecast scenarios.

Increase in Military Spending

Low (10" percentile) Median High (90" percentile)
0.63% 4.71% 12.28%
Decrease in Military Spending
Low (10" percentile) Median High (90" percentile)
-0.52% -2.31% -6.59%
Median Historical Change
0.57% |
https://doi.org/10.1371/journal.pclm.0000569.t003
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Fig 4. Forecast for each scenario, 2023-2032.

https://doi.org/10.1371/journal.pclm.0000569.9004

675.01 trillion BTU (95% CI=619.89 — 735.04) in 2023 to 817.84 trillion BTU (95% C1=688.14 — 971.97) in 2032. In con-
trast, an increase at the 10" percentile (0.63%) increases energy consumption from 642.67 trillion BTU (95% CI1=592.33
— 697.29) in 2023 to 667.61 trillion BTU (95% CI1=595.30 — 748.71) in 2032.

Decreases in U.S. military expenditures have an even larger impact on DOD energy consumption. A continual annual
decrease at the 10" percentile (-0.52%) results in a decrease in energy consumption from 640.94 trillion BTU (95%
Cl=587.39 — 699.38) in 2023 to 634.00 trillion BTU (95% CI1=571.68 — 703.12) in 2032. A decrease at the 90" percen-
tile (-6.59%) decreases energy consumption from 640.62 trillion BTU (95% CI=589.09 — 696.66) in 2023 to 394.32 trillion
BTU (95% Cl1=332.39 — 467.77) in 2032.

Comparing changes in military energy consumption to historical median change along with country comparisons

Just how large are these changes in U.S. DOD energy consumption? Table 4 compares these consumption changes to
the historical median change for the year 2032 and provides country comparisons based on 2022 data from the EIA’s
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Table 4. Annual Difference in Energy Consumption Relative to Historical Median Change by 2032.

Percentile Energy Consumption Difference Country/Territory/U.S. State
by 2032 (Trillion BTU) Comparison

Increase

10t .698 Falkland Islands

50t 49.877 The Bahamas

90" 150.921 El Salvador/District of

Columbia

Decrease

10t -32.915 Togo

50t -115.767 Estonia/Vermont

ao -272.601 Slovenia/Delaware

https://doi.org/10.1371/journal.pcim.0000569.t004

International Energy Statistics (https://www.eia.gov/international/data/world), as well as U.S. state (and the District of
Columbia) comparisons where applicable. By 2032, relatively small increases in military spending (the 10" percentile)
result in an increase in U.S. DOD energy consumption roughly equivalent to what the Falkland Islands consume on an
annual basis. At the 50" percentile, the increase in energy consumption is approximately what The Bahamas consumes
annually. In a more extreme case, a large, consistent increase in military spending (the 90" percentile) results in an
increase in energy consumption to approximately what El Salvador and the District of Columbia consume annually.

Decreases at the 10", 50", and 90™ percentiles produce even larger energy consumption differences relative to the
historical median change. At the 10" percentile decrease, savings in energy consumption are on par with Togo’s annual
energy consumption, and at the 50" percentile, the difference is similar to Estonia and Vermont’s annual consumption. At
the 90™ percentile, the difference is approximately what Slovenia and Delaware consume annually, and Slovenia is 95" in
the world in national annual energy consumption.

Discussion

This study is one of the first to examine the impact of increases and decreases in U.S. military spending on DOD energy
consumption. A focus on the U.S. military addresses the limitations of prior cross-national analyses that utilize national-
level measures of energy or carbon emissions, and how they are associated with national military spending. We find that a
decrease in military expenditures has a larger effect on decreasing DOD energy consumption than an increase in expen-
ditures does on increasing consumption.

The asymmetrical long-run effect of military spending on DOD energy consumption, largely due to the observed asymme-
try in the effect of spending on consumption tied to facilities, vehicles and equipment, and jet fuel in particular, suggests that
modestly shrinking the U.S. military might contribute meaningfully to reduced fossil-fuel consumption and climate mitigation
efforts. Spending cuts could place increased pressure on the military to reduce the movement of machinery, goods, and
military personnel, in terms of scale, distance, and frequency, both domestically and abroad, while also being mandated to
invest a greater proportion of funds in more efficient air, land, and sea vehicles, as well as equipment that uses renewable
forms of energy. A simultaneous push to retire older inefficient vehicles and equipment could likely occur, increasing the over-
all benefits. It is likely that such future spending cuts would lead to the closure of additional military bases, installations, and
other adjacent facilities, which could further propel the reduction in the use of military air, land, and sea vehicles and equip-
ment, and prioritizing the retirement of relatively older fossil-fueled machinery. A reduction in the military budget could help
create opportunities to increase U.S. public funds for decarbonization, climate adaptation, and other sustainability efforts.

Our findings are in contrast to macro-comparative studies that find “expansion-leaning asymmetry” [39], such as
cross-national research on carbon emissions and economic growth, where the estimated effect of per unit increase of

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000569  July 2, 2025 11/15


https://www.eia.gov/international/data/world
https://doi.org/10.1371/journal.pclm.0000569.t004

PLON. Climate

GDP on increasing carbon emissions during economic expansion is greater than the estimated effect of per unit decrease
of GDP on decreasing emissions during economic contraction [43]. An explanation offered for such findings focuses on
infrastructural momentum, where carbon-intensive infrastructure produced during economic expansions continue to be in
service and generate carbon emissions during subsequent periods of economic contraction [43]. Comparative research
on U.S. states finds expansion-leaning asymmetry as well, in the context of fossil fuel dependency and the carbon inten-
sity of well-being [52].

Instead, our findings are consistent with prior research focusing on a singular case, such as analyses of the U.S.
economy that suggest “contraction-leaning asymmetry” [39], where the estimated effect of per unit decrease of GDP on
decreasing national-level carbon emissions during economic contraction is greater than the estimated effect of per unit
increase of GDP on increasing emissions during economic expansion [53,54]. Contraction-leaning asymmetry has also
been found for industrial sector energy consumption and aggregate GDP for the United States, as well as for the U.S.
residential and commercial sectors [54]. Explanations for these prior results focus on behavioral shifts and operational
changes, such as reducing miles driven and retiring production equipment with lower energy efficiency [53,54], which are
consistent with our tentative explanations for the results of this study.

It is worth noting that cutting U.S. defense spending will likely be difficult as both major political parties in the United
States have often maintained or increased defense spending. However, cutting defense spending has garnered support
among politicians in recent years. U.S. Senators Edward Markey and Bernie Sanders called for a 10% cut in military
spending in 2020 to invest in jobs, health care, and education [55], and Defense Secretary Pete Hegseth recently called
for a 8% cut over each of the next five years [56]. Nevertheless, there is also additional international pressure for nations
of the North Atlantic Treaty Organization (NATO) to keep defense expenditures at 2% of a country’s gross domestic
product [57]. With President Trump in office for a second term, it remains to be seen what will transpire under his lead-
ership. Trump has mentioned potentially withdrawing from NATO, but he is prohibited from doing so by Congress [58]. If
Trump was able to withdraw the United States from NATO, it is possible that this would place pressure on other nations to
increase their military budgets, which among other things, would increase their energy consumption and related carbon
emissions. What is possible, given our results, is that if reducing defense spending did gain traction, especially within the
United States, this could have spillover effects regarding the defense spending decisions of other nations, including those
in NATO, which could lead to reduced energy consumption and emissions elsewhere.

Like all research, this study has limitations, which should be addressed in future analyses, data permitting. Our discus-
sion of how decreases in military spending might lead to nontrivial long-term reductions in consumption, while consistent
with the arguments of others, is largely speculative. Future research needs to dive deeper into identifying and under-
standing the underlying mechanisms that shape the observed asymmetrical effects of military spending on DOD energy
consumption, especially for jet fuel, facility, and vehicles and equipment more broadly. Given the implications for climate
mitigation and other sustainability concerns, a clearer and deeper understudying of them is critical. The analyses are also
limited in nuance, as we are currently unable to separate energy consumption into narrower categories for time series
large enough for analogous modeling and investigation, such as by particular types of aircraft and other vehicles, equip-
ment, facilities, or by military branch. Similarly, we are unable to decompose the military spending data into different cate-
gories. While the analyses span multiple decades, the temporal scope is limited due to data availability, and it is unclear if
the results are generalizable beyond the United States. Ideally, and data permitting, future research should conduct similar
analyses for other large national militaries, including China, Germany, Russia, and the United Kingdom. Lastly, although
our forecasts represent a range of spending decisions based on historical changes, it is unlikely that future scenarios will
exactly follow our forecasts as spending changes will differ year-to-year. However, the forecasts provide a general sense
of how energy consumption could change depending on the path that legislators take.

In conclusion, this study significantly advances our understanding of how military spending impacts energy consump-
tion by focusing specifically on the U.S. military, which is the largest institutional polluter in the world. Our finding that a
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decrease in military expenditures has a larger effect on decreasing energy consumption than an increase in expenditures
does on increasing consumption suggests that cutting military spending could have significant implications for climate
change mitigation. As we show in our forecasts, sustained cuts to U.S. military expenditures could result in annual energy
savings on par with what Slovenia or the U.S. state of Delaware consumes annually by 2032.

Supporting information
S$1 Table. Summary statistics.
(DOCX)

S2 Table. Unit root tests.
(DOCX)

S3 Table. NARDL results for three main categories of energy consumption.
(DOCX)

S4 Table. NARDL results for jet fuel consumption, all other energy consumption, fossil fuel consumption, and jet
fuel (% Energy Consumption).
(DOCX)

S5 Table. Cross-model hypotheses tests for NARDL results.
(DOCX)

Author contributions

Conceptualization: Ryan P. Thombs, Andrew K. Jorgenson, Brett Clark.
Data curation: Ryan P. Thombs.

Formal analysis: Ryan P. Thombs.

Investigation: Ryan P. Thombs.

Methodology: Ryan P. Thombs.

Project administration: Ryan P. Thombs.

Validation: Ryan P. Thombs.

Visualization: Ryan P. Thombs.

Writing — original draft: Ryan P. Thombs, Andrew K. Jorgenson, Brett Clark.
Writing — review & editing: Ryan P. Thombs, Andrew K. Jorgenson, Brett Clark.

References
1. Crawford N. The Pentagon, climate change, and war: charting the rise and fall of U.S. military emissions. Cambridge, MA: The MIT Press; 2022.

2. Hooks G, Lengefeld M, Smith CL. Recasting the treadmills of production and destruction: new theoretical directions. Sociol Develop. 2021;7(1):52—
76. https://doi.org/10.1525/s0d.2021.7.1.52

3. Jorgenson AK, Clark B, Thombs RP, Kentor J, Givens JE, Huang X, et al. Guns versus climate: how militarization amplifies the effect of economic
growth on carbon emissions. Am Sociol Rev. 2023;88(3):418-53. https://doi.org/10.1177/00031224231169790

4. Meulewaeter C, Brunet P. Military spending and climate change. In: Rufanges J, editor. Military spending and global security: humanitarian and
environmental perspectives. London: Routledge; 2020.

5. Rajaeifar MA, Belcher O, Parkinson S, Neimark B, Weir D, Ashworth K, et al. Decarbonize the military - mandate emissions reporting. Nature.
2022;611(7934):29-32. https://doi.org/10.1038/d41586-022-03444-7 PMID: 36323814

6. Arnall A. Climate change and security research: Conflict, securitisation and human agency. PLOS Clim. 2023;2(3):e0000072. https://doi.org/10.1371/
journal.pcim.0000072

PLOS Climate | https://doi.org/10.1371/journal.pclm.0000569  July 2, 2025 13/15



http://journals.plos.org/climate/article/asset?unique&id=info:doi/10.1371/journal.pclm.0000569.s001
http://journals.plos.org/climate/article/asset?unique&id=info:doi/10.1371/journal.pclm.0000569.s002
http://journals.plos.org/climate/article/asset?unique&id=info:doi/10.1371/journal.pclm.0000569.s003
http://journals.plos.org/climate/article/asset?unique&id=info:doi/10.1371/journal.pclm.0000569.s004
http://journals.plos.org/climate/article/asset?unique&id=info:doi/10.1371/journal.pclm.0000569.s005
https://doi.org/10.1525/sod.2021.7.1.52
https://doi.org/10.1177/00031224231169790
https://doi.org/10.1038/d41586-022-03444-7
http://www.ncbi.nlm.nih.gov/pubmed/36323814
https://doi.org/10.1371/journal.pclm.0000072
https://doi.org/10.1371/journal.pclm.0000072

PLO?%. Climate

7. Burnett M, Mach KJ. A “precariously unprepared” Pentagon? Climate security beliefs and decision-making in the U.S. military. Glob Environ
Change. 2021;70:102345. https://doi.org/10.1016/j.gloenvcha.2021.102345

8. Hendrix CS, Koubi V, Selby J, Siddigi A, von Uexkull N. Climate change and conflict. Nat Rev Earth Environ. 2023;4(3):144-8. https://doi.
org/10.1038/s43017-022-00382-w

9. Marzec R. Militarizing the environment: climate change and the security state. Minneapolis: University of Minnesota Press; 2016.

10. Payne CR, Swed O. Disentangling the US military’s climate change paradox: an institutional approach. Sociol Compass. 2024;18(1). https://doi.
org/10.1111/soc4.13127

11. Wik TM, Neal AW. The prioritisation of climate security: A content analysis of national security agendas. Environ Secur. 2024;3(1):33-71. https://
doi.org/10.1177/27538796241257554

12. Jayaram D, Brisbois MC. Aiding or undermining? The military as an emergent actor in global climate governance. Earth Syst Gov. 2021;9:100107.
https://doi.org/10.1016/j.es9.2021.100107

13. Givens JE. Global climate change negotiations, the treadmill of destruction, and world society. Int J Sociol. 2014;44(2):7-36. https://doi.
0rg/10.2753/ijs0020-7659440201

14. Roberts T, Parks B. A climate of injustice: Global inequality, North-South politics, and climate policy. Cambridge, MA: The MIT Press; 2007.

15. Ahmed Z, Ahmad M, Murshed M, Vaseer Al, Kirikkaleli D. The trade-off between energy consumption, economic growth, militarization, and CO2
emissions: does the treadmill of destruction exist in the modern world? Environ Sci Pollut Res. 2022;29: 18063—-76. https://doi.org/10.1007/
s$11356-021-17068-3

16. Bildirici M. CO2emissions and militarization in G7 countries: panel cointegration and trivariate causality approaches. Envir Dev Econ.
2017;22(6):771-91. https://doi.org/10.1017/s1355770x1700016x

17. Bradford JH, Stoner AM. The treadmill of destruction in comparative perspective: a panel study of military spending and carbon emissions, 1960-
2014. JWSR. 2017;23(2):298-325. https://doi.org/10.5195/jwsr.2017.688

18. Clark B, Jorgenson AK, Kentor J. Militarization and Energy Consumption. Int J Sociol. 2010;40(2):23—43. https://doi.org/10.2753/
ijs0020-7659400202

19. Jorgenson AK, Fiske S, Hubacek K, Li J, McGovern T, Rick T, et al. Social science perspectives on drivers of and responses to global climate
change. Wiley Interdiscip Rev Clim Change. 2019;10(1):e554. https://doi.org/10.1002/wcc.554 PMID: 30774719

20. Jorgenson AK, Clark B, Kentor J. Militarization and the environment: a panel study of carbon dioxide emissions and the ecological footprints of
nations, 1970-2000. Glob Environ Polit. 2010;10(1):7—29. https://doi.org/10.1162/glep.2010.10.1.7

21. Rosa EA, Dietz T. Human drivers of national greenhouse-gas emissions. Nature Clim Change. 2012;2(8):581-6. https://doi.org/10.1038/
nclimate1506

22. Smith CL, Lengefeld MR. The environmental consequences of asymmetric war: a panel study of militarism and carbon emissions, 2000-2010.
Armed Forces Soc. 2019;46(2):214-37. https://doi.org/10.1177/0095327x19832615

23. Belcher O, Neimark B, Bigger P. The U.S. military is not sustainable. Science. 2020;367(6481):989-90. https://doi.org/10.1126/science.abb1173
PMID: 32108105

24. Inwood JFJ, Tyner JA. Militarism and the mutually assured destruction of climate change. Space Polity. 2022;26(1):62—-6. https://doi.org/10.1080/13
562576.2022.2052720

25. Belcher O, Bigger P, Neimark B, Kennelly C. Hidden carbon costs of the “everywhere war”: Logistics, geopolitical ecology, and the carbon boot-
print of the US military. Trans Inst British Geog. 2019;45(1):65-80. https://doi.org/10.1111/tran.12319

26. Department of Defense. Report on greenhouse gas emission levels. 2021.

27. World Bank. World development indicators. 2024. Available from: https://databank.worldbank.org/source/world-development-indicators
28. SIPRI. SIPRI Military Expenditure Database. 2022 [cited 2022 Apr 8]. Available from: https://www.sipri.org/databases/milex

29. Jorgenson AK, Clark B, Givens JE. The environmental impacts of militarization in comparative perspective: an overlooked relationship. Nat Cult.
2012;7(3):314-37. https://doi.org/10.3167/nc.2012.070304

30. Singer JD, Keating J. Military preparedness, weapon systems and the biosphere: a preliminary impact statement. New Polit Sci. 1999;21(3):325—
43. https://doi.org/10.1080/07393149908429875

31. Smith CL, Hooks G, Lengefeld M. Linking the treadmills of production and destruction to disproportionate carbon emissions. NPJ Clim Action.
2024;3(1). https://doi.org/10.1038/s44168-024-00156-8

32. Allen MA, Flynn ME, Martinez Machain C. US global military deployments, 1950-2020*. Confl Manag Peace Sci. 2021;39(3):351-70. https://doi.
0rg/10.1177/07388942211030885

33. Sanders B. The green zone: the environmental costs of militarism. AK Press; 2009.

34. Turse N. Tomorrow’s battlefield: U.S. proxy wars and secret Ops in Africa. Chicago: Haymarket Books; 2015.
35. Vine D. Base nation. New York: Metropolitan Books; 2015.

36. Akkerman M, Burton D, Buxton N, Lin H-C, Al-Kashef M, de Vries W. Climate collateral: how military spending accelerates climate breakdown.
Transnational Institute; 2022.

PLOS Climate | https:/doi.org/10.1371/journal.pclm.0000569  July 2, 2025 14715



https://doi.org/10.1016/j.gloenvcha.2021.102345
https://doi.org/10.1038/s43017-022-00382-w
https://doi.org/10.1038/s43017-022-00382-w
https://doi.org/10.1111/soc4.13127
https://doi.org/10.1111/soc4.13127
https://doi.org/10.1177/27538796241257554
https://doi.org/10.1177/27538796241257554
https://doi.org/10.1016/j.esg.2021.100107
https://doi.org/10.2753/ijs0020-7659440201
https://doi.org/10.2753/ijs0020-7659440201
https://doi.org/10.1007/s11356-021-17068-3
https://doi.org/10.1007/s11356-021-17068-3
https://doi.org/10.1017/s1355770x1700016x
https://doi.org/10.5195/jwsr.2017.688
https://doi.org/10.2753/ijs0020-7659400202
https://doi.org/10.2753/ijs0020-7659400202
https://doi.org/10.1002/wcc.554
http://www.ncbi.nlm.nih.gov/pubmed/30774719
https://doi.org/10.1162/glep.2010.10.1.7
https://doi.org/10.1038/nclimate1506
https://doi.org/10.1038/nclimate1506
https://doi.org/10.1177/0095327x19832615
https://doi.org/10.1126/science.abb1173
http://www.ncbi.nlm.nih.gov/pubmed/32108105
https://doi.org/10.1080/13562576.2022.2052720
https://doi.org/10.1080/13562576.2022.2052720
https://doi.org/10.1111/tran.12319
https://databank.worldbank.org/source/world-development-indicators
https://www.sipri.org/databases/milex
https://doi.org/10.3167/nc.2012.070304
https://doi.org/10.1080/07393149908429875
https://doi.org/10.1038/s44168-024-00156-8
https://doi.org/10.1177/07388942211030885
https://doi.org/10.1177/07388942211030885

PLO?%. Climate

37.

38.

39.

40.

41.

42.

43.
44.
45.
46.

47.

48.
49.

50.
51.
52.

53.

54.

55.

56.

57.

58.

Clark B, Jorgenson AK. The treadmill of destruction and the environmental impacts of militaries. Sociol Compass. 2012;6(7):557-69. https://doi.
org/10.1111/j.1751-9020.2012.00474.x

DOD. Department of Defense Annual Energy Management and Resilience Report (AEMRR) Fiscal Year 2019. Washington, D.C.: Office of the
Assistant Secretary of Defense for Sustainment; 2020.

Huang X, Jorgenson AK. The asymmetrical effects of economic development on consumption-based and production-based carbon dioxide emis-
sions, 1990 to 2014. Socius. 2018;4. https://doi.org/10.1177/2378023118773626

Liddle B, Sadorsky P. How much do asymmetric changes in income and energy prices affect energy demand? J Econ Asymmetries.
2020;21:e00141. https://doi.org/10.1016/j.jeca.2019.e00141

McGee JA, York R. Asymmetric relationship of urbanization and CO2 emissions in less developed countries. PLoS One. 2018;13(12):e0208388.
https://doi.org/10.1371/journal.pone.0208388 PMID: 30532262

Thombs R, Huang X, Fitzgerald J. What goes up might not come down: modeling directional asymmetry with large-n, large-t data. Sociol Methodol.
2022;52:1-29.

York R. Do alternative energy sources displace fossil fuels? Nat Clim Change. 2012;2: 441-3. https://doi.org/10.1038/nclimate 1451

Davidson DJ. Exnovating for a renewable energy transition. Nat Energy. 2019;4(4):254—6. https://doi.org/10.1038/s41560-019-0369-3

Granger CWJ, Newbold P. Spurious regressions in econometrics. J Econ. 1974;2(2):111-20. https://doi.org/10.1016/0304-4076(74)90034-7
Webb C, Linn S, Lebo M. A bounds approach to inference using the long run multiplier. Polit Anal. 2019;27(3):281-301. https://doi.org/10.1017/
pan.2019.3

Pesaran MH, Shin Y, Smith RJ. Bounds testing approaches to the analysis of level relationships. J Appl Econ. 2001;16(3):289-326. https://doi.
org/10.1002/jae.616

Webb C, Linn S, Lebo M. Beyond the unit root question: uncertainty and inference. Am J Polit Sci. 2020.

Shin'Y, Yu B, Greenwood-Nimmo M. Modelling asymmetric cointegration and dynamic multipliers in a nonlinear ARDL framework. In: Festschrift in
honor of Peter Schmidt. New York: Springer; 2014. p. 281-314.

Allison P. Asymmetric fixed-effects models for panel data. Socius. 2019;5.
Keele L, Linn S, Webb CM. Treating time with all due seriousness. Polit anal. 2016;24(1):31—41. https://doi.org/10.1093/pan/mpv031

Thombs RP. The asymmetric effects of fossil fuel dependency on the carbon intensity of well-being: A U.S. state-level analysis, 1999-2017. Glob
Environ Change. 2022;77:102605. https://doi.org/10.1016/j.gloenvcha.2022.102605

Shahiduzzaman Md, Layton A. Changes in CO2 emissions over business cycle recessions and expansions in the United States: a decomposition
analysis. Appl Energy. 2015;150:25-35. https://doi.org/10.1016/j.apenergy.2015.04.007

Sheldon TL. Asymmetric effects of the business cycle on carbon dioxide emissions. Energy Econ. 2017;61:289-97. https://doi.org/10.1016/j.
eneco.2016.11.025

Markey E. Markey-sanders initiative to cut pentagon budget by 10% secures support of half of U.S. Senate Democratic Caucus | U.S.
Senator Ed Markey of Massachusetts. 2020 [cited 2025 Mar 3]. Available from: https://www.markey.senate.gov/news/press-releases/
markey-sanders-initiative-to-cut-pentagon-budget-by-10-secures-support-of-half-of-us-senate-democratic-caucus

Cooper H, Schmitt E. Hegseth calls for 8 percent annual defense cut. The New York Times. 19 Feb 2025 [cited 2025 Mar 3]. Available from: https://
www.nytimes.com/live/2025/02/19/us/trump-news

NATO. Defence expenditures and NATO’s 2% guideline. In: NATO [Internet]. 2024 [cited 2024 Sep 17]. Available from: https://www.nato.int/cps/en/
natohg/topics_49198.htm

Sokol K. The North Atlantic Treaty: U.S. legal obligations and congressional authorities. Congressional Research Service; 2025. Available from:
https://crsreports.congress.gov/product/pdf/LSB/LSB11256

PLOS Climate | https://doi.org/10.1371/journal.pcim.0000569  July 2, 2025 15715



https://doi.org/10.1111/j.1751-9020.2012.00474.x
https://doi.org/10.1111/j.1751-9020.2012.00474.x
https://doi.org/10.1177/2378023118773626
https://doi.org/10.1016/j.jeca.2019.e00141
https://doi.org/10.1371/journal.pone.0208388
http://www.ncbi.nlm.nih.gov/pubmed/30532262
https://doi.org/10.1038/nclimate1451
https://doi.org/10.1038/s41560-019-0369-3
https://doi.org/10.1016/0304-4076(74)90034-7
https://doi.org/10.1017/pan.2019.3
https://doi.org/10.1017/pan.2019.3
https://doi.org/10.1002/jae.616
https://doi.org/10.1002/jae.616
https://doi.org/10.1093/pan/mpv031
https://doi.org/10.1016/j.gloenvcha.2022.102605
https://doi.org/10.1016/j.apenergy.2015.04.007
https://doi.org/10.1016/j.eneco.2016.11.025
https://doi.org/10.1016/j.eneco.2016.11.025
https://www.markey.senate.gov/news/press-releases/markey-sanders-initiative-to-cut-pentagon-budget-by-10-secures-support-of-half-of-us-senate-democratic-caucus
https://www.markey.senate.gov/news/press-releases/markey-sanders-initiative-to-cut-pentagon-budget-by-10-secures-support-of-half-of-us-senate-democratic-caucus
https://www.nytimes.com/live/2025/02/19/us/trump-news
https://www.nytimes.com/live/2025/02/19/us/trump-news
https://www.nato.int/cps/en/natohq/topics_49198.htm
https://www.nato.int/cps/en/natohq/topics_49198.htm
https://crsreports.congress.gov/product/pdf/LSB/LSB11256

