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Executive Summary

The Trump administration and the 115th Congress 
are pursuing increased readiness and lethality 

for America’s military and, therefore, higher defense 
spending. Although the White House and the Hill are 
seeking different levels of investment, this is a long- 
overdue initiative that enjoys bipartisan support. The 
United States now fields a military that could not 
meet even the requirements of a benign Clinton-era 
world. The services have watched their relative over-
match and capacity decline in almost every domain of 
warfare, and against select adversaries, for nearly two 
decades. As rival nation-states have accelerated their 
force development, the Department of Defense has 
stalled out, creating a dangerous window of relative 
military advantage for potential foes. The recommen-
dations in Repair and Rebuild seek to narrow that period 
of opportunity for American adversaries before closing 
it permanently. While the United States continues to 
field the best military personnel in the world, policy 
makers have asked them to do too much with too little 
for too long. As a nation, we have moved toward ade-
quately compensating our service members, but have 
fallen utterly short in our second sacred compact with 
the troops: providing them with the tools and training 
they need so that they never enter a fair fight.  

To reduce the chance of war and restore the cred-
ibility of America’s nonmilitary tools of power, the 
United States must quickly repair and rebuild its 
military. Yet lawmakers and Pentagon leaders must 
also ensure that the necessary haste of repairing 
and rebuilding the force does not lead to strategi-
cally shortsighted choices. The investment strategy 
in this report does not exist in a vacuum, but rather 
flows from the strategic rationale articulated in To 
Rebuild America’s Military, a report from the AEI 

Marilyn Ware Center for Security Studies, to which 
this report should be understood as a supplement. 
While To Rebuild America’s Military provided an alter-
nate set of military strategic ends and the necessary 
force structure and capabilities to achieve them, this 
report delves further into the specifics of building a 
balanced plan that meets the US military’s immediate 
needs and postures the force for the challenges of the 
2020s and early 2030s.

As policymakers begin to rebuild the military, they 
should keep two overarching strategic truths in mind. 
First, global powers do not pivot. The US military can-
not flit from crisis to crisis given its enduring security 
interests in three theaters: Europe, East Asia, and the 
Middle East. The US military must return forward in 
force over the long haul and tailor its presence to the 
threats and requirements in each theater. Second, the 
military cannot always choose its fights. It must pre-
pare for a full range of contingencies to support deter-
rence at all levels and avoid strategic surprise. The 
Pentagon cannot choose between preparing for the 
future or the present, as historical attempts to do so 
have left the nation unprepared for both. The military 
must immediately expand, increase its full-spectrum 
readiness, and arm itself with what is available—even 
as it invests heavily in the next-generation technolo-
gies that will manifest themselves in 2030 or 2035.

Under those guidelines, Repair and Rebuild fields 
an Army large enough and lethal enough to sustain-
ably conduct stability operations and decisively win 
in high-end conventional warfare. Most notably, 
the Army should expand from 476,000 to 519,000 
active-duty soldiers and create new, forward-based 
armored cavalry regiments in Eastern Europe. Mod-
ernization efforts must focus on doubling the upgrade 
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and procurement rate of current weapons systems 
while expanding and improving the Army’s missile 
defense capabilities at all levels. 

The Navy must refocus on sea control. To do so, 
this plan expands the fleet from 310 to 339 ships by the 
mid-2020s by hastening carrier and amphibious ship 
construction and expanding procurement of small 
surface combatants, expeditionary sea bases, attack 
submarines, and logistics ships. Instead of purchasing 
additional destroyers, it more rapidly upgrades cur-
rent destroyers with advanced missile defense soft-
ware and accelerates development of a new major 
surface combatant capable of hosting the weapons of 
the future. 

Repair and Rebuild focuses the Marine Corps on 
dispersed power projection by accelerating aviation- 
focused amphibious assault ships, purchasing addi-
tional F-35B jump-jet stealth fighters, increasing 
KC-130J aerial tanker production, and fielding new 
weapons and refueling packages for KC-130Js and 
V-22s. By 2023, the Corps should complete its expan-
sion from 185,000 to 202,000 Marines and improve its 
ground warfare capabilities through additional artil-
lery and rapid acquisition of new small-unit expedi-
tionary capabilities.

The Air Force must refocus on air superiority by 
doubling F-22 upgrades and F-35A production while 
accelerating its efforts to recapitalize support and 
logistics aircraft. To regain dominance in space, 
Repair and Rebuild directs significant funding toward 
experimental satellite launches to inform future 
acquisition decisions and decrease program risk. 
Lastly, to more sustainably conduct its missions, the 
Air Force should grow from 321,000 airmen to more 
than 350,000 and purchase two wings of low-cost 
close air support aircraft.

In joint matters, Repair and Rebuild doubles down 
on current ballistic missile defense plans by continu-
ing Ground-Based Interceptor and THAAD procure-
ment and accelerating kill vehicle and radar upgrades. 
The plan also provides funding to establish a new 
space-based missile defense sensor layer, as well as 
new defense-wide funding for joint networking, elec-
tronic warfare, and directed-energy weapons system 
development. Throughout the report, Repair and 

Rebuild endorses and funds rapid acquisition and 
experimental efforts that show promise in quickly 
delivering better capabilities to the warfighter. Lastly, 
the plan recommends significant increases in facili-
ties sustainment funding—particularly for nuclear 
infrastructure—and invests heavily in building new, 
dispersed, and resilient forward basing.

Congress and the president cannot wait until 2019 
to begin this endeavor. Rather, 2018 defense spending 
should be increased to $679 billion to provide a credi-
ble down payment on rebuilding the armed forces. In 
total, the plan articulated in Repair and Rebuild costs 
about $134 billion per year above the Budget Con-
trol Act caps extrapolated through 2022, for a total of 
$672 billion in additional defense funding above the 
BCA levels. That sum is roughly equal to funding lost 
from the past five years relative to Secretary Robert 
Gates’ 2012 budget proposal. 

This plan is not only necessary, but affordable. 
Out of the $9.5 trillion in new debt the Congres-
sional Budget Office expects the United States to 
accrue by 2027, additional defense spending out-
lined in Repair and Rebuild would represent only  
6 percent of that increase. Furthermore, research 
shows that periods of sustained increases in defense 
spending correlate with the lowest cost growth 
and schedule delays for major weapons programs, 
thereby saving money.1 While the per-unit cost sav-
ings of efficient production rates are well-known, the 
cost-effectiveness of combining spending increases 
with stability is incalculably valuable across all 
defense accounts.

While the tangible outputs resulting from increased 
defense spending may take some time to manifest, 
the political signaling of budgetary increases will be 
immediate. The day after the president and Con-
gress announce a detailed, large-scale military repair 
and rebuild plan, all other efforts—including diplo-
matic, economic, and cyber—will instantly become 
much more effective. By shoring up the military foun-
dation of national power along the lines of Repair 
and Rebuild, the United States will be better able to 
achieve its national interests—not just today and in 
2035, but during each day in between and far into the 
foreseeable future.
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Notes

 1. David L. McNicol, “Are Changes in Acquisition Policy and Process and in Funding Climate Associated with Cost Growth?,” 
Institute for Defense Analyses, March 2015, https://www.ida.org/idamedia/Corporate/Files/Publications/IDA_Documents/CARD/ 
D-5448.pdf.
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Introduction

Restoring conventional US military deterrence is a 
 long-overdue course change. Building off the stra-

tegic and analytical foundations of AEI’s defense strat-
egy, To Rebuild America’s Military, this report develops 
programmatic depth and detail to the principles and 
objectives identified in that publication. To Rebuild 
America’s Military laid out the ends of a new defense 
strategy for the United States and sketched out how 
military means fundamentally undergird all the tools 
of national power. This report supplements To Rebuild 
America’s Military by adding budgetary details—the 
ways—to the goals of repairing and rebuilding the mili-
tary while making recommendations for force planning 
and development over the next five-year Future Years 
Defense Program (FYDP) and beyond. These recom-
mendations have been updated to reflect changes in 
the budgetary, military, and political environment 
since 2015 and over the likely course of the FYDP.

Repair and Rebuild answers a simple question: 
What plans and priorities should new defense spend-
ing increases be geared toward if Congress endorses 
a three-theater force?1 What can actually be bought in 
the next five years with higher military spending? The 
binary construct of investing in either today’s readi-
ness or future capability must be discarded. The mili-
tary must stop looking for perfect weapons solutions 
to roll out in the 2030s and instead build in capacity 
for the inevitable international crises that will occur 
in the meantime. This report demonstrates that law-
makers and service leaders can make force devel-
opment choices that better suit the complex set of 
challenges the US military faces on a daily basis. New 
defense investments should focus on a diverse port-
folio: near-term readiness restoration, tailored force 
structure expansion, new forward basing, rapid and 
expansive incremental upgrades, increased produc-
tion rates for existing weapons systems, and, yes, tar-
geted acceleration of promising “offset” technologies.

At its core, this report tries to move beyond the 
historical “barbell investment strategy” that con-
stantly seesaws between the “weights” of the mili-
tary’s imminent needs and its anticipated yet distant 
high-tech wars of the future. This barbell investment 
strategy has guided defense spending choices and 
trade-offs during the past two decades of investment, 
constantly ignoring the “long bar” of steady-state 
presence and deterrence missions that comprise the 
bulk of daily US military activity. This approach fails 
to build in sufficient slack to create adequate opera-
tional and strategic reserves, and it leads to greater 
acquisition risk by attenuating or truncating proven 
weapons and upgrades on hot production lines in 
favor of ambitious and lengthy development pro-
grams of new weapons. Policymakers tend to ignore 
the porridge bowl that is “just right.” 

A Brief History of a Failed Barbell 
Investment Strategy

The Budget Control Act (BCA) of 2011 is only the 
latest in a series of decisions spanning almost three 
decades of policymaking that leads to deferments 
on low-risk investments in military capabilities 
required to prevail in the medium term. The rise 
of nation-state competitors that can conduct oper-
ations at the speed of cyberspace means that the 
military needs to be ready to fight tonight. It took 
years for American forces to adapt to the asymmet-
rical wars of the post–Cold War period; policymak-
ers cannot assume they will have as long to address 
emerging threats. Yet the Pentagon has made force 
development choices that make adaptation harder in 
the future.

In the 1990s, the country took a “peace dividend” 
at the end of the Cold War. Military budgets dropped 
as the United States stood as the sole military 
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superpower, bereft of peer competitors.
In the 2000s, Pentagon leaders assumed that they 

could focus on the two large, long-term stability oper-
ations in relatively permissive environments. The 
Iraq and Afghanistan wars brought higher defense 
spending, but most of that growth addressed exigent 
in-theater warfighting needs.2 While the scale of such 
spending has always been debated, the Rand Corpo-
ration’s Dr. Jon Wong developed the most objective 
methodology yet to measure how much was spent on 
immediate wartime needs by focusing on contracts 
awarded under rapid acquisition authorities. Such 

spending topped $100 billion, much of which (e.g., 
Mine Resistant Ambush Protected vehicles) was of 
little use after the wars wound down.3

At the same time, Pentagon leadership prepared 
for the future by putting far too much stock in rosy 
notions of transformation and technological relief 
that mistook changes in the character of warfare for 
a shift in the nature of war. In some cases, this led 
to cost overruns and schedule slips in major weapons 
acquisition programs, rendering them easy targets for 
future cancelation. Combined with an overwhelming 
focus on the ongoing wars, it was no surprise that the 

Table 1. AEI’s Repair and Rebuild: Additional Defense Funding, FY2018–22 ($ Billions)

National Defense  
Budget (050) FY18 FY19 FY20 FY21 FY22 FYDP

Navy $24,323  $21,607  $22,300  $26,875  $27,226  $122,831 
Marine Corps $7,115  $7,425  $7,895  $7,470  $6,945  $36,850 
Air Force $23,966  $27,635  $29,130  $31,275  $32,930  $144,936 
Army $24,637  $27,830  $32,423  $36,190  $36,725  $157,805 
Defense-Wide $13,725  $14,640  $14,190  $13,855  $14,355  $70,765 
Total Above FY17/ 
    FY18 Requests $93,016  $98,387  $105,938  $115,665  $120,181  $533,187 
Obama FY17 FYDP  
Above BCA Caps $36,000  $31,000  $23,000  $24,000  $25,000  $139,000 
Total Funding  
   Above BCA $129,016  $129,387  $128,938  $139,665  $145,181  $672,187 

Repair and Rebuild the Military

    •   Army. Expand total force end strength to 1.096 million, improve readiness, increase lethality and surviv-
ability, and create new armored cavalry regiments in Europe.

    •   Navy. Clear maintenance backlog of ships and fighters, upgrade existing fleet, and expand to 339 ships 
by FY2022 by building 14 ships per year instead of the current average of eight ships per year.

    •   Marine Corps. Grow to 202,000 active-duty Marines and increase lethality through aviation combat 
elements (Lightning carrier concept).

    •   Air Force. Improve readiness, increase end strength to 350,000, embrace stealth/sensor fusion, recapital-
ize support aircraft, and refocus on space control.

    •   Defense-Wide. Improve THAAD/GBI interceptors, restore research and development for the Missile 
Defense Agency and network integration/directed energy/electronic warfare, expand forward basing, 
and build icebreakers.

Sources: FY2017 appropriations; National Defense Authorization Acts for Fiscal Year 2018, H.R. 2810 and S.1519; and AEI calculations.
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Figure 1. Barbell Military Investment Strategy Is Unbalanced

Source: AEI diagram.
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**Reality is more complicated. See Table 2.
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the largest total modernization spending. The 20-year average is from FY1973–82 and FY1988–97.
Source: President’s Budget Request, Fiscal Year 2017, Table 6-8. 
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Table 2. Pentagon Spent More Than $75 Billion on Canceled Programs, FY2002–12

   Future Funding 
Service Program Sunk Cost Deferred Follow-On

Army Future Combat Systems $20,334  $158,819  Numerous
Army RAH-66 helicopter $10,013  $50,678  ARH helicopter
MDA Airborne Laser $5,020  $2,921  N/A
Air Force TSAT satellites $3,916  $23,857  AEHF/WGS comms satellites
Navy Expeditionary Fighting Vehicle $3,690  $13,746  Amphibious Combat Vehicle 2.0
Army MEADS missile defense $3,444  $20,320  PAC-3 missile modification
Air Force DWSS weather satellites $3,407  $9,006  JPSS weather satellites
Navy VH-71 presidential helo $3,033  $4,657  VH-72A presidential helicopter
Army Crusader artillery $2,903  $12,029  N/A
Army JLENS radar blimp $2,590  $6,034  N/A
Air Force C-130 AMP avionics $2,394  $4,461  AMP Inc-1 avionics
Army ATACMS BAT missile upgrade $1,884  $5,382  N/A
Army JTRS GMR radios $1,799  $19,000  JTRS (Harris) radios
Army Inc-1 E-IBCT brigade upgrades $1,382  $1,679  N/A
Air Force ECSS planning software $1,065   – TBD
Joint DIMHRS HR software $934  – Multiple
Navy ASDS minisub $904  $1,591  JMMS, DCS minisubs
Air Force B-1 CMUP upgrades $854  $1,229  N/A
Army Land Warrior soldier enhancements $781  $9,849  Nett Warrior soldier enhancements
Navy RMS mine hunter $770  $816  TBD
MDA KEI/MKV kill vehicle upgrades $763  $5,879  RKV/MOKV kill vehicle upgrades
Air Force E-10 radar plane $728  – JSTARS recapitalization
Navy ADS surveillance system $630  $1,053  N/A
Army ARH helicopter $612  $5,414  Future Vertical Lift
Navy ERM naval gun shell $465  $1,269  TBD
MDA PTSS radar satellites $426  $1,256  N/A
Army Joint Common Missile $369  $9,895  Joint Air-Ground Missile
Navy CG(X) cruiser $166   – Future Surface Combatant
TOTAL  $75,275  $370,840  

Misguided Modernization

    •  $75+ billion spent on programs that fielded little to nothing.
    •  $370+ billion of planned funding deferred.
    •  $100+ billion spent on immediate needs.

The combination of canceled programs, deferred spending, and procurement spending for immediate needs 
meant a second decade of inadequate funding for core modernization programs.

Note: All amounts adjusted for inflation.
Sources: US Department of Defense, selected acquisition reports, FY2001–15; and service justification books. For the $100+ billion  
figure, see Jonathan P. Wong, “Balancing Immediate and Long-Term Defense Investments,” Rand Corporation, April 2016, https://
www.rand.org/pubs/rgs_dissertations/RGSD378.html. 
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Pentagon canceled or truncated dozens of programs 
in the 2000s and particularly between 2010 and 2011. 
Table 2 shows more than $75 billion in sunk costs 
from acquisition programs that produced little to no 
operational capabilities over the past 15 years.

As America set its sights on halting the global 
spread of jihadists during the Bush and early Obama 
years, policymakers extended the 1990s procure-
ment holiday by canceling or truncating dozens of 
medium-term modernization efforts needed for con-
ventional warfare and great power competition. The 
problems went beyond a faulty modernization strat-
egy—these years also saw the withdrawal of signifi-
cant numbers of forward-based forces from Europe 
and the Pacific.

The balance began to shift toward conventional 
warfare around 2012; Iraq and Afghanistan were 
largely over, and al Qaeda remained on the run. In a 
few years, counterinsurgency went from a consum-
ing focus to a secondary priority at the Pentagon as 
the Obama administration sought to pivot to Asia 

and began an attendant refocus on high-end conven-
tional warfare. Ultimately, the military swung from 
one extreme to the other, intending to jettison the 
readiness and near-term modernization investments 
needed to succeed in the high-capacity stability oper-
ations in Iraq and Afghanistan and skip a generation’s 
worth of purchases of mature technology to instead 
invest in speculative programs for the distant future. 
The Pentagon often turned down reasonably effec-
tive weapons systems in pursuit of perfection. Fur-
ther, fears of shrinking force structure and weakened 
forward presence were dismissed with several argu-
ments, principally that the military could draw down 
in Europe and the Middle East to pivot to Asia, in 
essence doing more with less.

Competition and conflict among 

conventional powers will continue 

to be the primary strategic and 

operational concern over the next  

25 years.
—General James Mattis, 2008

Almost simultaneously, and with little regard 
for the future strategic environment, the Obama 
administration and a Republican Congress took the 
defense budget hostage and then shot it by approv-
ing the BCA and then allowing sequestration to 
take effect in 2013. Subsequent discretionary spend-
ing caps hobbled the military as mandatory entitle-
ment spending grew unabated. Those medium-term 
modernization programs that were restarted as the 
Pentagon sought to refocus on conventional war-
fare died a second death, further fueling the focus 
on speculative research programs that once again 
promised to restore America’s military technological 
edge over competitors in a decade or more. Policy-
makers assumed the threat environment would be 
relatively benign in the immediate future.

Policymakers’ rosy assumptions about the threat 
environment in 2011 were not realized. Not only 

Of course, the greatest probability 

is the rise of so called irregular 

challengers. Irregular methods—

terrorism, insurgency, unrestricted 

warfare, guerrilla war, or coercion 

by narco-criminals—are increasing 

in both scale and sophistication and 

will challenge U.S. security interests 

globally. . . . This is our most likely 

opponent in the future.

—Lieutenant General James Mattis and 
Lieutenant Colonel Frank Hoffman,  

November 2005
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does the US remain locked in a generational conflict 
with a metastasizing terror threat, but state challeng-
ers have returned to exploit our weakness at all lev-
els of geopolitical conflict. Russia has tilted from a 
challenger to a direct adversary seeking to fracture 
NATO. China aggressively expanded its military 
modernization and is choosing to revise rather than 
support the international order. Meanwhile, North 
Korea’s missile and nuclear programs accelerated as 
its belligerence reached new heights, while Iran per-
fected irregular warfare and began to acquire serious 
conventional capabilities.

Consequently, the US now faces a perilous military 
situation. The threat environment is rapidly wors-
ening and diversifying. Meanwhile, the US military’s 
imbalanced investments are manifesting in declin-
ing relative advantages against American adversar-
ies, whose modernization programs are yielding new 

operational capabilities. Historically, situations in 
which opponents perceive a window of opportunity 
stemming from a period of relative military advan-
tage have been uniquely dangerous. The overall goal 
of this force development strategy is to immediately 
narrow this window of opportunity and then close  
it permanently.

Repair and Rebuild 

Rectifying the problems caused by the shortsighted 
and overly optimistic barbell investment strategy 
requires swift action and sober long-term planning.

The Need for Immediate Repairs. Before the cur-
rent administration and Congress can embark on a 
genuine rebuilding of the US military, they must repair 

Figure 3. $300 Billion in Weapons Investments Lost Under BCA

Note: All figures are in current-year base dollars. The BCA Level Procurement category was computed by using the average percentage 
of enacted base budget funding devoted to procurement since 2012 (~19 percent) to estimate procurement spending at BCA levels. 
Sources: FY18 Green Book, Table 6-25; FY17 final appropriations; and FY12 OMB Table 32-1. 
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the foundation of American combat power. First, 
Congress must pass a 2018 appropriations defense 
bill as soon as possible following the short-term con-
tinuing resolution. If the FY2017 continuing resolu-
tion is any indication, few programs will be exempt 
from spending freezes, rendering it nearly impossible 
for the military to begin digging out of the readiness 
hole for the duration of the continuing resolution.4

Calls for immediate increases in military spending 
have emerged from several quarters, including Vice 
President Mike Pence,5 Senate Armed Services Com-
mittee (SASC) Chairman John McCain (R-AZ), and 
House Armed Services Committee (HASC) Chair-
man Mac Thornberry (R-TX). While the administra-
tion’s proposed increase for FY2018 military spending 
is laudable, it is far from sufficient. Repair and Rebuild 
would provide $76 billion in FY2018 spending above 
the Trump administration’s request to focus on con-
tinued restoration of near-term readiness and provide 
down payments for accelerated procurement of exist-
ing weaponry and tailored force structure increases in 
the next five years. These increases reflect a slightly 

different funding mix than the readiness-focused bud-
get guidance provided by Secretary of Defense Jim 
Mattis in January 2017.6

Such a large upfront infusion of cash would pro-
vide much-needed clarity and stability for the services 
and their partners. Pentagon officials and industry 
representatives have detailed their priorities and abil-
ity to absorb excess capacities in some detail. The 
revised unfunded priorities lists forwarded by the ser-
vices in early 2017 and the public comments of senior 
officers and industry leaders in anticipation of a mili-
tary rebuild have provided great fidelity on near-term 
possibilities and priorities.

If I don’t get more money, I’ll stop 

flying in July or August.

—Lieutenant General Jon Davis,  
February 1, 2017

Figure 4. FY2018 Base Defense Spending Proposals

Source: President’s budget, FY2012, FY2017, and FY2018; and National Defense Authorization Act for Fiscal Year 2018 H.R. 2810 and 
S. 1519 (2017). 
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Table 3. AEI’s Repair and Rebuild: Proposed End Strengths, FY2018–22

  2018 2018 Repair 2022 Repair 
 2017 President’s and Rebuild and Rebuild 
Service Authorized Budget Request  Proposed Proposed

Navy Active Component 323,900 327,900 328,900 333,900
Navy Reserve 58,000 59,000 58,000 58,000
Marine Corps Active Component 185,000 185,000 195,000 202,000
Marine Corps Reserve 38,500 38,500 38,500 38,500
Air Force Active Component 321,000 325,100 333,400 350,400
Air Force Reserve 69,000 69,800 69,000 69,000
Air National Guard 105,700 106,600 105,700 108,700
Army Active Component 476,000 476,000 494,000 519,000
Army Reserve 199,000 199,000 206,000 217,000
Army National Guard 343,000 343,000 346,000 360,000
Total Active Component 1,305,900 1,314,000 1,351,300 1,405,300
Total Force 2,119,100 2,129,900 2,174,500 2,256,500

Source: AEI calculations.

Figure 5. AEI’s Repair and Rebuild: Proposed Additional Funding over Existing Plans, 
FY2018–22

Source: AEI calculations.
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The first tranche of “repair” money should focus 
on immediate readiness needs that can be addressed 
the day after funding is received. Based on statements 
and statistics from senior service leadership—for 
instance, the Navy’s articulation of a $14 billion iden-
tified readiness shortfall—we recommend that each 
department receive a significant increase in its oper-
ations and maintenance budgets for FY2018, along-
side a steady-state 15 percent readiness buyback over 
the FYDP.7 That is about $35 billion in FY2018 fund-
ing for high-priority readiness issues and another $100 
billion over the FYDP to achieve full baseline readi-
ness before the early 2020s, as is currently planned. 
These figures are incorporated into the plan’s funding 
recommendations.

Next, we address the deteriorating state of military 
infrastructure. While it does not receive much atten-
tion, the Pentagon has used its infrastructure accounts 
as a bill payer to cope with BCA and sequestration, 

shortchanging its military construction and facili-
ties sustainment, restoration, and modernization 
(FSRM) accounts for years. The Air Force estimates 
its accumulated FSRM deficit at $25 billion; the Army,  
$11 billion; the Navy, $8 billion; and the Marine Corps, 
$9 billion.8 Based on public statements from Pen-
tagon leadership, Repair and Rebuild recommends 
immediately increasing all FSRM accounts to the 
Pentagon-recommended 80 percent of requirements 
in FY2018 and thereafter (about $700 million per 
year). The plan also embarks on a long-term infra-
structure get-well strategy to address deferred needs 
($1 billion per year per military department). This 
will allow the services to address their punch lists 
in rapid order and mitigate long-term risk accrued 
over the past five years.9 Further efficiencies could be 
generated by pursuing a new base closure round to 
eliminate unneeded and unwanted military facilities 
whose maintenance is consuming funds best spent 

Figure 6. AEI’s Repair and Rebuild: Focus Area Funding over Existing Plans, FY2018–22

Source: AEI calculations.
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elsewhere. Lastly, this plan adds $1 billion per year for 
each department to return to historical averages of 
military construction levels to reverse a lasting short-
fall, particularly in overseas bases.10

Yet filling readiness shortfalls will require more 
than funding increases for the operations and main-
tenance or military construction accounts. It is 
concerning that the president’s executive order of 
January 27, 2017, on building the US armed forces 
and subsequent Pentagon budget guidance overly 
focuses on achieving near-term readiness by back-
filling deferred training and maintenance funding 
in FY2018.11 The military cannot wait for FY2019 to 
begin rebuilding in earnest, as is currently planned; 
efforts to go beyond plugging readiness holes must 
begin now. There are significant end strength and 
procurement decisions Congress can make immedi-
ately with $679 billion in FY2018 funding to make 

the force more lethal while preparing for a true 
rebuild throughout the FYDP.

While the Army thankfully never fell below 
460,000 active-duty soldiers, the growth to 476,000 
soldiers in FY2017 is still insufficient and should be 
augmented by immediate 2018 funding for an addi-
tional 18,000 active-duty soldiers, 3,000 National 
Guardsmen, and 7,000 Army Reservists. This addi-
tional manpower will restore manning levels across 
tactical units to acceptable standards and build 
new force structure for US Army Europe, which 
has the most pressing need for additional ser-
vice resources. Procurement of additional Pala-
din upgrades and JLTVs should be pursued, as well 
as an across-the-board expansion and acceleration 
of Army rotary-wing purchases and upgrades. The 
Army should also restore full funding for its com-
mand and control network programs.

Table 4. Comparison of FYDP Spending Plans, FY2018–22

$B 050 FY17 FY18 FY19 FY20 FY21 FY22

BCA Caps $551  $549  $562  $576  $590  N/A
FY17 Enacted and  
     Obama FY17 FYDP $634  $585  $593  $599  $614  N/A
McCain/Thornberry Plan N/A  $640  $662  $687  $721  $741 
AEI Repair and Rebuild N/A $679  $692  $705  $730  $758 
Gates 2012 $649  $661  $673  $685  $698  N/A
Trump FY18 and Total FY17  
     Request w/Trump support $646  $603  – – – –

Repair and Rebuild

    •   Total Spending. From FY2018 to FY2022, this plan requires $533 billion over Obama’s last budget or 
$672 billion over the BCA caps. 

    •   Prime the Pump in FY2018. AEI’s plan calls for $679 billion in base defense spending in 2018, com-
pared with the HASC/SASC call for $640 billion and the Trump request of $603 billion. Frontloading 
encourages increased programmatic stability and efficiency.

    •   Path to Gates. Repair and Rebuild immediately surpasses the baseline Gates 2012 base spending levels 
to make up for lost time. 

Note: The cells highlighted in red include OCO funding. 
Sources: Congressional Research Service calculations of BCA caps; President’s budget request, FY2012, FY2017, and FY2018; and John 
McCain, Restoring American Power.
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For the Navy, this includes increasing F-35C pro-
duction, accelerating and expanding destroyer and 
cruiser upgrades, and increasing procurement of the 
littoral combat ship (LCS) and several other new 
ships, including ESB sea bases, LX(R) amphibious 
ships, and TAO(X) oilers. The Marine Corps should 
immediately embark on a path to 190,000 active-duty 
Marines by using FY2018 funding to fill specialty 
personnel shortfalls that will continue to shape its 
buildup in subsequent years. The Corps can also real-
istically double its F-35B fighter and KC-130J tanker 
procurement rate to expand aviation combat elements 
(ACEs). Lastly, Marine Corps leadership should push 
quickly to buy off-the-shelf capabilities at the squad 
level and expand the Corps’ artillery capabilities.

The Air Force should grow to 333,000 active-duty 
service members by the end of FY2018 while add-
ing 3,000 Air National Guard cyber personnel as 
soon as possible. Repair and Rebuild also purchases 
22 extra F-35As in FY2018, fully funds the F-35 initial 
operational test and evaluation shortfalls, and adds 
steady-state funding for simulation work and prepa-
ration of the industrial base for a significant and sus-
tained production increase of the F-35A. This plan 
also expands the C-130J airlifter, KC-46A tanker, and 
MQ-9 drone buy rates; accelerates upgrades across 
the combat Air Force; and immediately begins pur-
chases of the UH-1N replacement, JSTARS recapital-
ization, and EC-130H mission package rehosting.

Outside the planned buybacks in military infra-
structure and the four services, Repair and Rebuild 
funds a variety of programs that will have effects 
across the entire Department of Defense. These 
include an eighth THAAD missile defense battery, 
restored Missile Defense Agency research funding, a 
continuation of Ground-Based Interceptor produc-
tion at current levels, and investments in networked 
integration, electronic warfare, and new Defense 
Advanced Research Projects Agency (DARPA) exper-
iments bruited by the Defense Science Board. Repair 
and Rebuild also provides $1 billion per year per ser-
vice to recognize that the vast majority of spending 
discussed in Repair and Rebuild relates only to Major 
Defense Acquisition Programs, which typically com-
prise 45 percent of total modernization spending. 

The other half includes crucial small enabler pro-
grams that are rarely in the limelight, but are no less 
important.

A Balanced Long-Term Investment Strategy to 
Mitigate Risk. After considering efforts to restore 
readiness across the services, Repair and Rebuild turns 
toward longer-term considerations.

Beyond restoring readiness, how much additional 
defense spending is needed to mitigate military risks 
in the mid and long term? In November 2016, we cal-
culated that the core of President Donald Trump’s 
vaguely articulated force structure goals would 
require at least $60 billion per year to implement. This 
is about $250 billion to $300 billion over the course 
of his administration when compared with President 
Obama’s last budget.12 By comparison, Sen. McCain 
and Rep. Thornberry have called for $433 billion above 
Obama-era spending over the next five years. Repair 
and Rebuild calls for $533 billion over five years above 
the last Obama budget. This is close to the five-year 
total the Marilyn Ware Center accumulated during its 
participation in the 2016 Center for Strategic and Bud-
getary Assessments “How Much Is Enough” budgeting 
exercise.13 The plan detailed herein will require about  
$134 billion a year above the Budget Control Act levels. 

Secondly, what should those additional funds buy? 
This is the crux of the analysis in Repair and Rebuild. 
It is worth debating the shape of a potential military 
buildup upfront to ensure it matches the existing mis-
sion needs not just of today and those anticipated in 
2035, but throughout the years in between. Strong 
congressional leadership on these issues is abun-
dant, as evidenced by Sen. McCain’s Restoring Ameri-
can Power defense white paper and Rep. Thornberry’s 
thorough March 2017 Views and Estimates letter to the 
budget committee chairs. Both concur that the United 
States must make the right strategic decisions early 
on to prevent significant imbalances between capabil-
ity and capacity down the line. Restoring readiness to 
a force equipped with capabilities that do not prepare 
it for the contingencies of the future is fraught with 
strategic risk, as is merely investing in breakthrough 
technology to improve the capability of the current 
force without resourcing its daily needs.
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To inform strategic choices on investment in mil-
itary capabilities, we must hew to strategic guidance 
that departs from the duplicity of recent years. Too 
often the Department of Defense has told itself that 
it cannot foresee the next war and then proceeded to 
plan and resource the force as if that were not true. 
Rectifying the foibles of past investment strategies 
dominated by the barbell model will require new stra-
tegic guiding principles akin to those in To Rebuild 
America’s Military. First, global powers do not pivot—
we cannot flit from theater to theater. Second, the US 
cannot plan for only the type of warfare we believe 
most likely at any given time, but instead must be 
ready for multiple contingencies.

These overarching principles largely overlap. 
Because future conflicts in Asia, Europe, and the 
Middle East will likely look quite different from one 
another, a simultaneous focus on these three regions 
mandates a concurrent preparation for several very 
different types of warfare. This also entails a new 
commitment to the day-to-day missions short of war 
so often omitted in past force-sizing constructs. The 
core insight of the Marilyn Ware Center’s To Rebuild 
America’s Military is that the American military can 
no longer choose where or how it engages; the enemy 
gets a vote. Therefore, efforts to rebuild the military 
over the course of the FYDP must simultaneously 
expand force structure and accelerate existing pro-
curement, improve and maintain full-spectrum read-
iness, and invest both materially in new advanced 
technology and intellectually in new operating con-
cepts and changes to service cultures.

Three-Theater Focus. As a component of this latter 
effort to infuse new thinking into operating concepts 
and cultures, US national security policymakers must 
realistically appraise the enduring missions of the 
American military in three separate theaters and do 
away with our historic preference for pivoting among 
them as each crisis arises. To Rebuild America’s Mil-
itary concluded that current Pentagon benchmarks 
are inadequate to answer even the most fundamen-
tal questions of defense planning, including “How 
much do we want the US military to do?” and “What 
missions must the US military remain capable of 

performing?” In some areas, the current force-sizing 
construct did not expand to meet changing military 
realities. It other cases, the construct changed with 
the prevailing policy winds of the day regardless of 
historical experiences or enduring American interests.

For instance, in the years after the dissolution 
of the Soviet Union—a relatively benign environ-
ment by today’s standards—the nation asked its 
military to win two near-simultaneous wars against 
middle-tier powers such as Iraq, Iran, or North 
Korea. Over time, that two-war standard devolved 
into a one-and-a-half-war standard—and ultimately 
something less. Concurrently, the idea of a “war 
standard” lost meaning as myriad ancillary yet con-
tinuous missions outside of war piled up in the mar-
gins of the force-sizing construct.14

To Rebuild America’s Military concluded that this 
degradation in planning has resulted in a consistently 
worsening mismatch between the ends of American 
strategy and the means of the US military. To coun-
teract this self-defeating state of affairs, the report 
advocated a new “three-theater” force-sizing con-
struct to better recognize enduring US interests that 
have held through each presidential administration 
since World War II in Europe, Asia, and the Middle 
East. With these interests in mind, To Rebuild Amer-
ica’s Military sketched out the capacity and capabili-
ties needed to maintain an effective forward presence 
in all three of these theaters in times of both war and 
peace. In each, this strategy seeks to blend the capac-
ity, capability, and forward basing needed to meet the 
mission needs of today and tomorrow.15 Introducing 
a three-theater force-sizing construct will result in 
significantly expanded end strength and a force that 
is structured to better meet the challenges of war, 
peace, and everything in between this year, over the 
next five to 10 years, and beyond.

As part of this force-sizing construct, policymakers 
must return the US military to a much more robust 
permanent forward posture and move away from 
an overemphasis on rotational deployments. This 
change would not only improve the cost-effectiveness 
of forward presence, but also bolster America’s abil-
ity to reassure allies and deter adversaries. Given that 
enduring interests abroad imply enduring operational 
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realities, investments in new forward basing will surely 
be money well spent. The State Department and Pen-
tagon can in concert secure many of the agreements 
needed to expand American forward presence during 
the Trump administration, although some agree-
ments may take longer to materialize. To immedi-
ately begin work on forward-basing endeavors, Repair 
and Rebuild provides more than $1 billion per year to 
support new forward-stationing arrangements, hard-
ening of existing basing, and establishment of the 
resilient and distributed logistics networks necessary 
to supply them.

As American forces return forward across these 
three theaters, they will face unique challenges and 
requirements in each theater.

Europe requires a more robust contingent of 
American ground troops capable of acting as more 
than a tripwire, supported by a larger and more lethal 
air component to execute any mission they may need 
to carry out. This report’s recommendations for 
Europe focus on expanding, modernizing, and tailor-
ing a robust Army presence there. The Air Force’s role 
in this theater has gone underappreciated and under-
resourced, and this report recommends a serious 

refocusing of the Air Force on air and space superior-
ity to better prepare it for operations in Europe and 
Asia. Additionally, Repair and Rebuild provides for a 
more sustainable naval presence in the Mediterra-
nean, particularly for low-intensity missions.

That said, the Navy’s primary impetus for expan-
sion is the need to address the changing strategic bal-
ance in East Asia. But building capacity in the Pacific 
Fleet also requires relieving pressure on global Navy 
forces by procuring more ground-based ballistic 
missile defenses and low-end naval combatants so 
that major surface naval combatants can refocus 
on achieving and maintaining sea control. To sup-
plement the Navy’s role in the theater, the Marines 
should lead the way in training and posturing for 
enduring dispersed power projection operations, 
while the Army must build slack into its force struc-
ture to support the massive requirements of a poten-
tial campaign on the Korean peninsula. Much of the 
work this plan suggests the Air Force undertake for 
European operations could translate to the Pacific 
region if an operational need arises.

The Middle East requires an enduring ground 
presence focused on sustained advisory missions, 

Table 5. AEI’s Repair and Rebuild: Comparative Force Structure

Note: Except for the AEI and HASC/SASC plans, these are all long-term force structure goals.  
Source: AEI calculations. See endnote 14 for full detailed sourcing and estimations.

1991  
Base Force NDP 

2017  
Current 

Trump 
Goals 

Service 
Requirements 

McCain/ 
Thornberry 

By 2025 

AEI 
Repair/Rebuild 

By 2025 

ARMY ACTIVE 
END STRENGTH 

535k 490k+ 476k 540k 540k 516k 519k 

ARMY TOTAL FORCE 
END STRENGTH 

N/A 1,042k+ 1,018k N/A 1,200k 1,060k+ 1,096k 

NAVY FLEET SIZE 451 323–346 275 350 355 327 339 

MARINE CORPS  
 ACTIVE END  
STRENGTH  

171k 182k+ 185k 190–200k 194k 200k 202k 

AIR FORCE ACTIVE 
END STRENGTH 

437k 311k+ 321k N/A 350k 341k 350k 

AIR FORCE PMAI 
FIGHTER/ATTACK 
 

~2,350 1,225+ 1,141 1,200 N/A ~1,402 ~1,385 
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in conjunction with air and naval forces capable of 
promptly responding to crises with overwhelming 
force while providing conventional deterrence against 
Iranian aggression. Given America’s love-hate affair 
with using military force in the Middle East, any new 
force posture in the region should place a premium 
on the ability of American forces to carry out missions 
on a steady-state basis without unduly straining the 
force. To that end, this report funds new advise-and-
assist brigades for Central Command that can lead 
active-duty forces or allied formations assigned to the 
counterinsurgency mission. Repair and Rebuild also 
provides forward forces in the Middle East with more 
organic ground-based artillery and low-cost Air Force 
light attack fighters to generate sustainable (and inex-
pensive) fire support while relieving the Navy of its 
strike mission role in the Middle East. Overreliance 
on naval aviation for fire support in campaigns such 
as the current effort against the Islamic State is not 
only expensive, but also quickly degrades the readi-
ness of carrier air wings and generates a significant 
opportunity cost considering the scarcity of these 
vital assets.

Breaking the Barbell Investment Strategy. As To 
Rebuild America’s Military noted, Americans do not 
get to choose what type of wars we fight. Similarly, as 
James Mattis wrote in 2008, “I am convinced that we 
must keep the following in mind . . . operations in the 
future will require a balance of regular and irregular 
competencies.”16

A fashionable (and lamentably frequent) debate 
inside the Beltway is whether the American military 
should ready itself for what we consider the likely 
wars of today or those of tomorrow. Every few years, 
the Pentagon and the broader national security com-
munity decide on a new threat du jour with atten-
dant programmatic consequences. Some examples 
of this phenomenon have already been discussed—
counterinsurgency, for instance, was all the rage until 
the pivot to Asia gained traction under the Obama 
administration—but this point merits further elabo-
ration. Historically, Washington’s record on predict-
ing future conflict is not zero, despite the oft-quoted 
quip from former Secretary of Defense Robert Gates. 

We can—and should—tailor the force development 
program to the emerging operational and technolog-
ical attributes that will govern the future character of 
warfare, as well as to enduring American interests and 
probable military mission needs. All the same, poli-
cymakers should be humble about the ability of the 
adversary to surprise us. To decrease strategic risk, 
the Pentagon must construct a force able to respond 
to several likely threats the United States may face 
and capable of more robustly shaping the interna-
tional environment in peace time. Policymakers’ 
ability to predict future conflict is far too spotty to 
warrant overinvestment in one type of military capa-
bility at any single time under the surety it will be the 
key to future victory.

The third offset modernization strategy is in dan-
ger of becoming exactly the sort of silver bullet that, if 
pursued in isolation of other capabilities, could jeopar-
dize the overall strategic health of the force. After the 
release of the FY2017 budget, the Marilyn Ware Center 
released a budget review entitled “Offset Promising, 
but Today’s Procurement Disproportionately Pays the 
Bills.” We assessed the current gestalt in force devel-
opment: “In the ongoing defense policy arguments of 
capability versus capacity and presence versus pos-
ture, the president’s budget has clearly chosen the 
future over the present, warfighting over deterrence, 
and posture over day-to-day presence.”17 The third 
offset represents a clear acknowledgment that the 
United States allowed its traditional military techno-
logical advantage to erode for too long. To remedy this 
problem, the offset must be pursued, but these pro-
grams cannot come at the expense of medium-term 
needs. Working to build a superior force for the con-
flicts of 2035 will do little to help the nation through 
the wars of today or those of the 2020s.

Basing America’s near- to mid-term military hopes 
on mere technological advancement will not work. 
For starters, bridging the cultural gap between the 
Pentagon and Silicon Valley will take years, particu-
larly if the Department of Defense does not revise its 
methods of doing business. Fleeting meetings with 
tech executives and goodwill cannot overcome stifling 
acquisition regulations and a risk-averse culture in the 
Pentagon.18 Second, policymakers cannot forcibly pull 
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the technological future forward by throwing money 
at the problem. They can tug, but they will not make 
much progress. Research and development (R&D) 
does not respond in a linear or near linear fashion 
to increased funding, and the technologies touted by 
third offset proponents look far better in the defense 
press than evidenced by their levels of technological 
readiness. Certainly, new efforts to encourage rapid 
prototyping or off-the-shelf purchases by the services, 
as well as work dedicated to repurposing existing 
weapons platforms conducted by the Strategic Capa-
bilities Office, show tremendous near-term promise. 
Examples include counter-drone systems and muni-
tions guidance modifications.

But the vast majority of the capabilities bandied 
about by third offset evangelists will not be available 
anytime soon. To illustrate why, consider the treat-
ment of the DARPA and Air Force Gremlins program 
for small, air-launched drones. Articles in the popular 
press and statements from defense officials make this 
reality seem right around the corner. However, the 
Air Force chief of remotely piloted aircraft capabili-
ties said that he “asked [the Air Force Research Labo-
ratory] whether the small unmanned aircraft systems 
(UAS) effort will be ready to field in 20 years but has 
not received an answer.”19 Popular expectations often 
do not align with technological realities, at least as far 
as programmatic timelines are concerned.

Most offset capabilities that are public knowledge 
appear unlikely to be operational before the early to 
mid-2020s at best. Once these technologies enter ser-
vice, it will be years before the Department of Defense 
can field such systems in large numbers. Considering 
these far-off time horizons, the Pentagon clearly can-
not afford to wait that long to reap the fruits of mili-
tary innovation.

Overinvesting in the future at the expense of intro-
ducing unnecessary risk in the present flies in the face 
of To Rebuild America’s Military’s two core guiding prin-
ciples: We do not get to choose how or when we will 
fight. Repeatedly pursuing a barbell investment strat-
egy will lead us right back to where we are today, at the 
bottom of an acquisition death spiral that results from 
ignoring the strategic realities of the present and rely-
ing too heavily on misplaced technological optimism.

The alternative is also true: Overemphasis on the 
present can leave the military unprepared for the 
future. The F-22 saga, for instance, illustrates the need 
for sustained interest in the services for far-off con-
flicts. The F-22 Raptor began development at the tail 
end of the 1980s and survived continued attempts to 
kill the program over a period of about 15 years, even-
tually settling on a smaller number of aircraft to keep 
itself alive. Toward the end of the Bush administration 
and the opening days of the Obama administration, a 
small group of senior Air Force leaders fought tooth 
and nail for the F-22 program, a politically inconve-
nient position that focused on the long-term needs of 
the service rather than the missions in Iraq and Afghan-
istan.20 For then-Secretary of Defense Robert Gates, it 
was relatively uncontroversial to give a January 2009 
speech deriding these F-22 advocates for ignoring the 
ongoing wars. And so the program was killed at only 
187 aircraft instead of the original 750. It is worth quot-
ing Gates on his rationale:

Consider that by 2020, the United States is pro-
jected to have nearly 2,500 manned combat aircraft 
of all kinds. Of those, nearly 1,100 will be the most 
advanced fifth generation F-35s and F-22s. China, 
by contrast, is projected to have no fifth generation 
aircraft by 2020. And by 2025, the gap only widens. 
The U.S. will have approximately 1,700 of the most 
advanced fifth generation fighters versus a handful 
of comparable aircraft for the Chinese. Nonetheless, 
some portray this scenario as a dire threat to Ameri-
ca’s national security.21

In fact, the Air Force will field 185 F-22s and 221 
F-35s by 2020, and only a fraction of that number 
will be available for combat due to maintenance, 
training, and testing needs. By contrast, the Pen-
tagon now estimates that China will field its first 
stealth fighters in 2018.22 Eight years after the F-22’s 
cancelation, the Air Force is in true need of frontline 
stealth fighters and has no decent options: Either 
it can use the long-delayed F-35A in an air superi-
ority role it was not designed for, restart the F-22 
production line, or wait for the next generation of 
fighter aircraft to come online around 2030. If F-22 
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production had continued, this unpleasant choice 
could have been avoided.

Striking a balance between the needs of the present, 
immediate future, and longer time horizons requires 
programmatic consistency above all else. The nega-
tive effects of the barbell strategy are exacerbated 

when the Pentagon finds itself overly invested in fan-
tastical notions of future technology that stand little 
chance of ever materializing for scientific and polit-
ical reasons. The Army’s Future Combat Systems 
(FCS) program is a case in point. Begun in the late 
1990s and invigorated by Secretary of Defense Don 

AEI’s Repair and Rebuild: Top Five Unconventional Choices

 1. Maintain destroyer production at two per year to instead focus on LCS and FFG.

  •  The Navy needs hulls in the water today. LCS kinks are worked out, and the ship is the key 
to unlocking autonomy at sea.

  •  Upgrading destroyers to modern AEGIS software is far more cost-effective than simply 
increasing production.

  •  DDG-51 does not possess growth potential for power generation needs of future weapons 
and sensors. 

 2. Buy available Army air and missile defense systems while new ones develop.

  •  The Army should immediately restart the JLENS aerostat program to improve cruise missile 
defense quickly.

  •  As new air and missile defense programs develop, the Avenger/Stinger mobile SHORAD pro-
gram can rapidly expand and upgrade.

 3. Eschew fourth-generation fighter upgrades.

  •  Stealth is the price of admission to future high-end air warfare.

  •  Increasing F-35 production instead of upgrading legacy fighters is a much more cost-effective 
long-term option.

 4. Do not forget logistics.

  •  The Air Force must accelerate its KC-46A tanker purchase and articulate an airlifter acquisi-
tion strategy.

  •  The Navy should procure new oilers and support ships faster, and the Marine Corps should 
expand its aerial resupply capacity.

  •  All services should consider how research on vertical takeoff/landing and high-efficiency air-
craft affect joint logistics.

 5.  Start accepting near-term risk in space acquisition.

  •  Repeating past failures with slow and expensive space development and acquisition will 
cede initiative in space to adversaries.

  •  The Pentagon must wrap up its constant paper studies on space and begin a crash program 
to launch experimental, testbed, and demonstrator satellites to mitigate overall risk and 
inform the future space architecture.
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Rumsfeld’s preference for “transformational” mili-
tary technology, the FCS program intended to replace 
almost all Army equipment with a more mobile, net-
worked force. The Army shelled out about $20 billion 
in inflation-adjusted dollars before FCS was can-
celed in 2009, as the optimistic pronouncements of 
defense leadership foundered on the rocks of techno-
logical reality.23 The result is a gap in capability for the 
immediate future as the Army now can only continue 
to upgrade its Reagan-era equipment while once again 
trying to develop the next generation of ground com-
bat systems.

Acquisition death spirals such as FCS result from 
the tensions between the competing impulses to 
place our hope in long-term technological develop-
ment and tossing out near- to mid-term procure-
ment programs geared for medium-term operations. 
Investments in dreams of tomorrow and near-term 
demands should be supplemented by accelerated pro-
duction of currently available technologies, the intro-
duction of proven and mature technologies into the 
force at scale, and increased focus on new rapid and 
incremental upgrades. Repair and Rebuild introduces 
numerous opportunities to continue pursuing these 
sorts of investments, most notably funding increases 
for the Pentagon’s Strategic Capabilities Office to bol-
ster its stated mission of bringing new capabilities to 
the force by reimagining current weapons systems.

An investment strategy meant to hedge risk in three 
theaters and three time horizons (present, immediate 

future, and the 2030s) will certainly not be cheap, but 
it is much less expensive than the risks assumed if 
American global leadership is allowed to wane and the 
credibility of our deterrence falters. The last time the 
US military significantly and nearly universally mod-
ernized was during the Reagan buildup years, and this 
forthcoming buildup would be the most ambitious 
buildup since. In the 1980s, the enemy was clear and 
easily defined. While the threats of today are more 
nebulous and harder to isolate, the aggregate risks to 
American national security are no less real. The mil-
itary investment profiled in the subsequent chapters 
is ambitious, but it is also the surest path to damp-
ening the risks of war and allowing peace and secu-
rity to flourish worldwide throughout the remaining 
decades of the early 21st century.

A Note on Methodology

The themes discussed above will reappear many times 
below, in spirit if not in letter. This report may not 
explicitly describe each individual piece of connective 
tissue between its strategic aims and every specific 
recommendation for the budgetary ways and means.

Through FY2021, President Obama’s last Penta-
gon budget would spend $113 billion over the Budget 
Control Act spending caps, conservatively speaking. 
That does not account for historical growth trends 
in weapons cost overruns, unrealized savings from 
reforms that did not materialize, or many unpro-
grammed items that have simply slipped off the 
books. In reality, the spending needed to build the 
force envisioned in the existing budgetary plans will 
likely surpass $250 billion over the next five years 
above the BCA caps.

Repair and Rebuild does not include funding to rec-
tify the fuzzy math and rosy assumptions that make 
up that delta between $113 billion and $250 billion, a 
tab Sen. McCain’s plan partially resources at $80 bil-
lion over five years.24 We wholeheartedly agree that 
these hidden costs are real holes that must be filled—
in early 2016, my FY2017 budget analysis identified 
$10 billion in such assumptions for 2017 alone, and 
the problem gets worse the further one looks into the 

We chase things we can’t catch 

and we exhaust ourselves and our 

resources trying to achieve certain 

technology thresholds rather than 

fielding capable systems sooner  

and better.
—Major General David Bassett,  

February 2017
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future.25 However, such sums are not included in this 
plan in order to focus our overall recommendations 
solely on buying new capacity and capability for the 
armed forces.

One other expense we do not tabulate is the cost 
of pursuing the newest defense policy fad: moving 
enduring overseas contingency operations (OCO) 
funding, specifically by migrating OCO-to-base fund-
ing back into the base spending accounts. If advocates 
of this proposal truly believe that such an account-
ing move will enhance oversight, they should be 
upfront and add at least $30 billion per year to their 
base budget defense spending estimates. The fact 
that OCO spending is accounted for differently in 
no way lessens its importance to the military. With-
out proportional increases to the base budget, efforts 
to prune OCO down in the name of transparency 
amount to a defense cut by another name.

Repair and Rebuild discusses priorities for each 
service and recommendations for maintaining invest-
ment balance across several different axes: by service, 
function, geography, and time frame. When possi-
ble, all recommendations are tied to either service 
statements of demand (some formal, others not) or 
defense industrial base statements of possible sup-
ply. When such data were not available, recommenda-
tions are fiscally limited in scope. Each service section 

is broken into subsections corresponding to its major 
units and/or mission areas, and the report closes with 
a discussion of defense-wide issues including the 
nuclear enterprise, the Missile Defense Agency, and 
joint networking.

In keeping with this approach, the line items for 
each service are not broken down by investment 
account (e.g., military personnel, procurement, and 
R&D); many of the items we present contain a blend 
of funding from several accounts. For example, line 
items in Repair and Rebuild for readiness funding may 
also include expanded munitions buys, and recom-
mendations for accelerating programs may include 

I don’t want to find myself in a 

position where I’ve made wildly 

optimistic predictions . . . [only to 

end up with] a bunch of broken 

programs later.

—General David Goldfein,  
February 2017

Figure 7. Discretionary Spending Eaten by Entitlements, FY2018–27

Source: Congressional Budget Office, January 2017 baseline.
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both R&D and procurement spending. Funding for 
end strength increases pays for both new military per-
sonnel and their operations and maintenance funding. 
This integrated accounting technique, first developed 
by the Congressional Budget Office, better captures 
the sustained cost of force structure increases.

Wherever possible, we have cited recent news 
reports based on comments by senior Pentagon and 
service leaders to enable readers to conduct their own 
follow-on research into alternative approaches to 
those presented herein. The overwhelming majority 

of this plan’s programmatic conclusions are grounded 
in the Pentagon’s own budget documentation and 
service materials.

As a reminder, all specified funding is in addition to 
President Obama’s FY2017 budget request, not the 
2018 budget request. We chose to use FY2017 num-
bers because the FY2018 budget request lacked a real 
five-year spending plan, making the 2017 documents 
the most current extant FYDP. When specific num-
bers were unavailable—mostly for R&D programs—
we attempted to estimate realistic possible funding 

AEI’s Repair and Rebuild: Top Five Programmatic Priorities

 1. Embrace stealth and sensor fusion en masse.

  •  Purchase an additional 316 F-35As above the 431 aircraft planned over the FYDP, accelerate 
crucial F-22 upgrades, provide extra funding for the B-21 Raider, and expand that program of 
record beyond 100 bombers.

 2. Disperse power projection.

  •  Procure an additional 64 F-35Bs above the 102 planned, accelerate aviation-focused 
America-class production instead of developing a light carrier, expand KC-130J procure-
ment, and buy five extra ESBs.

 3. Allow the Navy to focus on sea control.

  •  Free up destroyers and attack subs to focus on sea control while accelerating new large sur-
face combatant development.

  •  Heavily invest in small surface combatants (with unmanned craft) to conduct lower-end 
naval missions.

  •  Expand ground-based ballistic missile defense capacity to lessen burden on Navy surface 
combatants.

 4. Build sustainable long-term fire support capacity.

  •  Move away from using expensive, high-demand assets (e.g., carriers, fourth-generation fight-
ers, bombers) for fire support.

  • Expand and upgrade Army tube and rocket artillery to improve organic fire support.

  •  Expand Reaper buy and procure two wings of light attack fighters for air support in permis-
sive environments. 

 5. Increase Army lethality.

  •  Upgrade Abrams, Bradley, Stryker, and Paladin at scale; ensure LRPF fields on time; rapidly 
invest in electronic warfare; and accelerate FVL helicopter replacements.
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increases based on quantitative and qualitative anal-
ysis of the programs in question. While working 
solely with open-source data constrains accuracy, 
this report is primarily an attempt to bound the cur-
rent debate with programmatic realism rather than 
making recommendations that could prove impossi-
ble to implement.

Readers may note a lack of recommendations for 
Special Operations Command (SOCOM); this is by 
design. Broadly speaking, to the extent anything ails 
the special operations forces (SOF), it is not a lack 
of funding or force structure. It is rather a tempta-
tion by policymakers to overuse these forces for cer-
tain long-term missions that could more sustainably 
be conducted by conventional forces. As Marilyn 
Ware Center fellow Phillip Lohaus wrote in his 2014 
treatise on SOCOM, “freeing SOF of some responsi-
bilities may be precisely what is needed for them to 
retain intellectual flexibility and focus to remain the 

military’s innovators.”26 This is discussed further in 
the section on the Army.

This plan’s relative paucity of recommendations 
for the Pentagon’s cyber capabilities and force struc-
ture follows a similar logic. The challenges for the 
military services in cyberspace are generally not pro-
grammatic in nature, as far as unclassified informa-
tion suggests; they are instead challenges of culture, 
organization, operating concepts, and personnel 
development. Even a cursory trip through the writ-
ing of respected military and civilian cybersecurity 
experts suggests that throwing money at the prob-
lem is unlikely to do much. We note that the ser-
vices are largely ahead of schedule in standing up 
National Cyber Mission Force teams, although 
each service has recently requested expanded end 
strength to address near-term cyber specialist short-
falls. Repair and Rebuild resources both of those force 
structure requests.

Figure 8. AEI’s Programmatic Priorities: Build Sustainable Long-Term Fire Support Capacity

Source: AEI calculations.
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Figure 9. AEI’s Programmatic Priorities: Increase Army Ground Lethality

Source: AEI calculations.
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Figure 10. AEI’s Programmatic Priorities: Allow the Navy to Focus on Sea Control

Source: AEI calculations.
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Figure 11. AEI’s Programmatic Priorities: Disperse Power Projection

Source: AEI calculations.
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Figure 12. AEI’s Programmatic Priorities: Embrace Stealth and Sensor Fusion en Masse

Source: AEI calculations.
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Large and Lethal: An Army for 
Three Theaters

The US Army of the 21st century must pos-
sess the capacity and capability to conduct 

both high-intensity, combined-arms campaigns and 
large-scale, long-term stability operations. To ensure 
success on conventional battlefields, the Army should 
restore discarded Cold War–era competencies and 
modernize its forces with new and upgraded equip-
ment. Preparing for future stability operations requires 
holding onto the lessons learned in recent wars and 
a thorough analysis of evolving trends in unconven-
tional conflicts. Restoring the Army to a posture that 
mitigates the risk of military defeat will require a com-
bination of:

• End-strength expansion,

• Large down payments on readiness,

• Acceleration of current procurement, and

• Investments in rapid prototyping and long-range 
technology development.

In line with the rest of the Joint Chiefs, Chief of 
Staff of the Army General Mark Milley has consis-
tently argued for a balanced, proportional military 
buildup.12 The Army faces its greatest challenge in 
Europe, where it remains central to NATO deter-
rence, but is increasingly outmatched by Russian 
ground forces. The region’s geography, coupled with 
the character of any potential confrontation with 
Russian forces and the risks of the failure of American 
deterrence in the region, makes European consider-
ations paramount for the Army.

The Army must bolster its forward presence in 
Europe. Yet this buildup should neither resume 

the Cold War posture centered on heavy mecha-
nized divisions, nor expand the current rotational, 
light-footprint approach. The European Reassurance 
Initiative (ERI) is a positive first step in reimagining 
forward posture toward Russia, although its rota-
tional initiatives must be transformed into a per-
manent presence of balanced combined-arms units. 
Repair and Rebuild blends the political-strategic 
ends of the European Reassurance Initiative with 
forward-based reinforcements meant to sustain 
frontline forces, which would serve as more than 
a tripwire and provide conventional deterrence 
through ample and heavy operational reserves. Fur-
ther, such an approach would not only better achieve 
the mission, but also be far more sustainable follow-
ing initial investments.3 Lastly, by critically examin-
ing and reconsidering the underlying assumptions 
about potential combat in this theater, Repair and 
Rebuild recommends a forward-based Army force 
in Europe that is qualitatively different than exist-
ing proposals, including ERI. However, this force is 
numerically similar to the force structure recom-
mended by other studies, notably the Rand Corpo-
ration’s recommendations derived from its 2016 
Eastern Europe wargames.4

To maintain deterrence in Europe and Asia, the 
Army must also work to regain the tactical over-
match it once enjoyed over near-peer competitors. 
In Pentagonese, this end is contained in the new 
“multi-domain battle” operational concept, which 
aims to prepare the Army for operations in a more 
complex and lethal environment than that encoun-
tered on the battlefields of Iraq or Afghanistan.5 
As in the other services, rectifying the atrophy of 
full-spectrum readiness will require reinvigorating 



30

REPAIR AND REBUILD

neglected competencies, experimenting with new 
tactics, and rapidly upgrading existing equipment en 
masse while simultaneously pursuing developmental 
technologies.

The Army will also need to increase its active end 
strength to address threats beyond Europe. Analyz-
ing the data from American troop deployment during 
major contingencies, the Marilyn Ware Center con-
cluded in To Rebuild America’s Military that the Army 
would require at least 600,000 active-duty soldiers 
to meet the expected mission needs in Europe, Asia, 
and the Middle East. Again, independent research 
supports this proposed increase in end strength. For 
example, Tim Bonds’ study for Rand on Army force 
structure highlighted the importance of a further 
push into sustainable force generation. Supplement-
ing Rand’s Baltic wargame, Bonds proffered a sober 
consideration of what American involvement in a 
major war on the Korean Peninsula would entail. He 
concluded that to adequately address such a contin-
gency while maintaining deterrence elsewhere, the 
Army would need to grow from 476,000 by 164,000 
active-duty soldiers.6

Given what has transpired on the Korean penin-
sula since Bonds wrote the study in 2015, growing the 
capacity of US ground forces should rank as a Pen-
tagon priority. Over the past two years, Pyongyang 
has continually outpaced threat assessments, and the 
stability of the crisis is dangerously ephemeral at the 
moment. Bonds was concerned in 2015 that existing 
assumptions regarding the ability of American special 
operations forces to find and secure North Korean 
nuclear weapons infrastructure were dangerously 

optimistic, as the special forces community is woe-
fully overburdened. With the continued expansion 
and dispersion of high-value North Korean sites over 
the past two years, the need for sheer ground forces 
capacity continues to grow.

In addition to its role in a high-tempo conflict, 
the Army will undoubtedly remain the nation’s prin-
cipal military instrument for sustaining successes 
in unconventional wars. While new terms, such as 
“hybrid warfare” and “wide-area security,” are pro-
liferating throughout the Pentagon as these sorts of 
missions evolve, the crux of this threat is nothing new 
for the services after years of campaigning in Iraq and 
Afghanistan. As the fight against violent extremism in 
the Middle East and Africa will challenge this country 
for generations to come, the Army will most often be 
called to perform stability operations when operating 
in these theaters.

Readiness issues have disproportionately impacted 
Army forces operating in the Middle Eastern theater. 
The overreliance on naval airpower for fire support, 
the constant rotations of exhausted and under-
strength Army units, and the overuse of special opera-
tions forces are strategically unsustainable. The Army 
should increase and expand its forward presence in 
the region to bolster the capabilities of regional part-
ner forces, retain a robust combined-arms reserve in 
Kuwait, and provide an expansive and efficient suite 
of capabilities to frontline forces to lessen the strain 
on the joint force.

The Army is beginning to adjust its organiza-
tion to prepare for the future needs of this theater, 
as evidenced by its recent announcement of secu-
rity force assistance brigades (SFAB).7 Additionally, 
Army leaders can accelerate an evolution toward 
a sustainable force in the Middle East by partner-
ing with Congress to remove the “troop caps” in 
the theater. These caps arbitrarily restrict military 
deployments and force combatant commanders  
to employ contractors to fill vital mission needs. 
This requires commanders to break up units and 
leave portions of their units stateside, impairing unit 
cohesion. These caps are thus deeply injurious to 
readiness and should be lifted as soon as possible.8

We need a new security architecture 

for the Mid-East built on sound 

policy, one that permits us to take 

our own side in this fight.

—General Jim Mattis (ret.), 2015
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Table 6. AEI’s Repair and Rebuild: Additional Army Funding Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Restore readiness, increase  
     soldier capability, EW, C4ISR $10,475  $10,950  $11,825  $12,625  $13,425  $59,300 
Grow Army to 1.096 million Total  
     Force soldiers $6,770  $10,310  $11,810  $15,880  $15,880  $60,650 
Accelerate ground vehicle  
     modernization $4,710  $3,600  $5,010  $3,745  $4,120  $21,185 
Accelerate rotary wing  
     modernization $1,382  $1,320  $1,928  $1,990  $1,350  $7,970 
Expand and upgrade air and  
     missile defense $1,300  $1,650  $1,850  $1,950  $1,950  $8,700 
Total $24,637  $27,830  $32,423  $36,190  $36,725  $157,805

Source: AEI calculations.

Table 7. AEI’s Repair and Rebuild: Additional Army Quantities Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Army active-duty end strength 18,000 10,000 12,000 3,000  43,000
Army National Guard end strength 3,000 14,000    17,000
Army Reserve end strength 7,000 3,000 6,000 2,000  18,000
Armored brigade combat  
     teams (ACR cores) 1 1 1   3
Combat aviation brigades  1  1  2
Specialty brigades (BCT equivalents) 2 2    4
Abrams/Bradley BCT upgrades  
     per year 1 1 1 1 1 5
Stryker brigade upgrades per year  
     (+ extra upgunned Strykers) 2 1 2 1 1 7
Paladin vehicle upgrades 63 63 63 63 63 315
AMPV  125 125 125 125 125 625
JLTV 1,000 1,000 600 600 600 3,800
AH-64E Apache Guardian 26 25 28 35  114
MC-1C Grey Eagle 12 12 12 12 12 60
PAC-3 MSE missiles 93 95 95 95  378

Source: AEI calculations.
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Force Structure and End Strength 

The Army must begin to expand toward reaching 
General Milley’s proposed force of 1.2 million sol-
diers9 with an active-duty target of 540,000—a rea-
sonable interim goal on the path toward an eventual 
force of 600,000 soldiers.10 Yet this buildup should 
be measured and gradual rather than attempting to 
rapidly grow end strength in the forthcoming bud-
gets. Achieving an Army of 1.2 million soldiers too 
quickly would strain recruiting and leave the ser-
vice unbalanced, given its contemporary need to 
make up for decades of lost modernization funding. 

Instead, Repair and Rebuild resources a balanced and 
reasonable growth, which by 2023 would result in 
an Army of 1,096,000 soldiers: 519,000 active-duty, 
217,000 Reserve, and 360,000 Army National Guard. 
That represents an increase from FY2017 authorized 
end-strength levels of 43,000 active-duty, 18,000 
Reserve, and 17,000 National Guard soldiers, for a 
total addition of 78,000 soldiers over five years. This 
growth rate has been achieved before; it is less than 
the maximum historical accession rates during Oper-
ations Iraqi Freedom and Enduring Freedom. The 
Army’s FY2018 unfunded request for an additional 
17,000 total force soldiers indicates that the service 

Large and Lethal: An Army for Three Theaters 

• Restore readiness, increase squad-level capability and electronic warfare (EW) capability.
• Achieve full-spectrum readiness by 2020 and modernize C2 faster. 
• Rapidly procure EW equipment and new soldier systems.

• Grow Army to 519,ooo active component (+41,000), 360,000 Army National Guard 
(+17,000), and 217,000 reserve component (+18,000).

• Restore manning levels to 90%+ immediately. 
• Add two active ABCT and one Army National Guard ABCT, add two active CAB, add four 

artillery battalions, and add one BCT for SHORAD. Use this force structure to create three 
new tailored armored cavalry regiments forward-based in Europe.

• Add six SFABs and dedicate portion of active Army to adviser and counterinsurency missions.

• Accelerate ground vehicle modernization.
• Double Abrams/Bradley/Stryker/Paladin upgrade rates (+APS). 
• Accelerate JLTV/AMPV production to get most obsolete vehicles out of the field.
• Accelerate LRPF/MPF development to improve fire support in early 2020s.

• Accelerate air modernization. 
• Improve Apache/Blackhawk/Chinook upgrade rate and improve survivability suite fielding. 
• Accelerate ITEP fielding to early 2020s and FVL to mid-2020s procurement.
• Procure 60 extra MC-1C Grey Eagle. 

• Expand and upgrade air and missile defense.
• Double PAC-3 MSE buy rate and expand PAC-3 force structure.
• Field IBCS faster and restore JLENS aerostat. 
• Upgrade and expand Avenger/Stinger battalions.
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believes this growth rate is both achievable and desir-
ous.11 All the same, Repair and Rebuild leaves FY2022 
without a specific end-strength increase to account 
for the fact that recruiting and retention could prove 
more difficult than anticipated.

Where are these new soldiers to go? The first pri-
ority, as noted by General Milley, is to return cur-
rent unit manning levels back to combat-ready 
levels.12 Solely expanding the number of Army units 
will lead to a hollow force that is larger, but system-
atically undermanned and underequipped.13 Repair 
and Rebuild provides $1.5 billion yearly, beginning in 
FY2018, to restore manning in all tactical units to 90 
percent or more of maximum strength, resulting in an 
initial increase of 10,000 Total Force soldiers in 2018. 
As my colleagues Thomas Donnelly and James Cun-
ningham have shown elsewhere, manning shortfalls 
are a significant impediment to restoring readiness.14

The new units to be constituted in the Repair 
and Rebuild framework follow the strategic logic 
outlined in To Rebuild America’s Military. Key addi-
tions include increased numbers of armored brigade 
combat teams (ABCT) and combat aviation bri-
gades (CAB), expansion of artillery and air defense 
units, and creation of new security force assistance 
brigades in the active Army for long-term stability 
operations. The calculated costs of each of these 
formations employed herein are slightly more con-
servative than those recently offered by former Sec-
retary of the Army Eric Fanning.15 This is because 
Repair and Rebuild drew its data from the Congres-
sional Budget Office, which uses more pessimistic 
cost estimates for the support and overhead person-
nel associated with each type of unit than those used 
in Fanning’s projections.

In prioritizing the addition of these new units, 
the Army must first attend to its immediate needs in 
Europe with additional combined-arms forces, while 
building a sustainable force posture in the Middle 
East and addressing emergent needs in Korea. 

To that end, for FY2018, Repair and Rebuild recom-
mends immediately reestablishing an 11th active-duty 
ABCT, a step the Army is already committed to, to 
serve as the core of a Europe-based armored cavalry 
regiment (ACR).16 It also funds the simultaneous 

creation of six SFAB advise-and-assist brigades in 
2018.

In FY2019, Repair and Rebuild resources a sixth 
National Guard ABCT and a 12th combat aviation bri-
gade for the active component. Funding is also provided 
to create one Paladin battalion and one High Mobility 
Artillery Rocket System (HIMARS) battalion to parcel 
out to the newly established, European-based ACRs. The 
Army recently noted that it wants to put a short-range 
air defense (SHORAD) battalion in every division and a 
SHORAD battery in every brigade combat team. Repair 
and Rebuild begins to resource that expansion with a 
blend of static (IFPC) and mobile (Avenger) capabili-
ties by standing up a SHORAD brigade to distribute air 
defense assets among units in Europe.17

FY2020 funds another active-duty ABCT, bringing 
the total to 12. It also funds a second set of Paladin 
and HIMARS battalions for the Europe ACRs.

Lastly, FY2021 funds a 13th CAB to augment the 
operational reserve in Europe.

Combined-arms forces not used for European 
ACRs or the European operation reserve would 
improve capacity in other theaters. This plan leaves 
FY2022 force structure options open to recognize that 
the growth rate may require tweaking if recruiting and 
retention, and thus the growth in end strength, slows. 
The plan also understands that the Army’s revised 
2017 and 2018 unfunded priorities lists take differ-
ent tacks on which parts of force structure to expand 
first.18 Given the relatively inflexible nature of the 
personnel drawdown over the past four years, exten-
uating factors may account for the difference in unit 
sizes between the two documents. 

Tailoring the Army Expansion

As the Army expands, it should consider alternative 
organizational and employment concepts, particu-
larly for newly established units. 

Middle East. Repair and Rebuild fully supports the 
Army’s new dedicated advise-and-assist brigades, or 
security force assistance brigades in Pentagon par-
lance. These units will form the backbone of forces 
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conducting steady-state train-and-advise missions, 
allowing the Army to avoid cycling command ele-
ments out of conventional brigades or overexerting 
special operations forces.19 While the Army’s objec-
tive to align one of these brigades with each combat-
ant commander makes sense as a long-term objective, 
current operations demand the deployment of several 
of these brigades in Central Command.20 Further, 
these units cannot do it all alone: They should form 
the leading edge of a permanent portion of active-duty 
forces committed to long-term stability operations 
to signal that this mission requires continuous focus 
and adequate capacity.21 The active Army cannot sim-
ply forsake stability operations. As the Marilyn Ware 
Center team noted in To Rebuild America’s Military, 

“the extraordinary capabilities of special operations 
forces have too often been asked to make up for a lack 
of conventional land-force capacity and operational 
concepts detached from sound strategy.”22  

Europe and Pacific. US Army Europe has two per-
manent brigades (one infantry and one Stryker) along 
with a newly introduced rotational ABCT. By 2022, 
the Army would ideally field three new tailored ACRs 
permanently based in Poland, the Baltics, and South-
eastern Europe. In combination with an operational 
reserve based in Germany, Repair and Rebuild’s rec-
ommendations would likely amount to permanently 
basing seven American brigade combat team (BCT)–
equivalents in Europe, totaling about 70,000 soldiers. 

Figure 13. New Permanent Army Forward Presence in Europe by 2023 Under Repair and Rebuild

Source: AEI calculations.

CURRENT: 30,000 SOLDIERS 
PROPOSED: ~70,000 SOLDIERS 

WESTERN EUROPE

What is an armored cavalry regiment (ACR)? 
An ACR is a larger, more self-sufficient, more tailored unit than 
brigade combat teams. It possesses its own aviation element 
and much heavier artillery at all levels. ACRs are better at 
conducting different kinds of reconnaissance missions to beat 
back probing moves, but also carry enough firepower to act 
as more than a tripwire force if hostilities erupt.

SOUTHERN EUROPE

NORTHEASTERN EUROPE

SOUTHEASTERN EUROPE

Rotational armored brigade combat team
CURRENT:

PROPOSED:
Replace Rotational presence with 
forward-based Heavy ACR 
•3 combined-arms battalions (Abrams, Bradley, AMPV)
•Heavy SHORAD battalion (IFPC, Avengers, possibly PAC-3)
•Heavy artillery battalion (Paladin, M777, HIMARS)
•Heavy aviation battalion plus fixed-wing intel planes

Add forward-based Medium/Light ACR
•Combined-arms battalion (Abrams, Bradley, AMPV)
•Upgunned Stryker battalion
•Light infantry/scout battalion
•Light SHORAD battalion (Avengers)
•Medium artillery battalion (HIMARS, M777, M119)
•Medium aviation battalion plus Grey Eagle platoon

No current brigade-sized presence
CURRENT:

PROPOSED:
Forward-based Light ACR
•Combined-arms battalion (Abrams, Bradley, AMPV)
•Upgunned Stryker battalion
•Light infantry/scout battalion
•Light artillery battalion (HIMARS, M119)
•Light aviation battalion

Forward-based Stryker brigade combat team
CURRENT:

No proposed additions within FYDP

Forward-based airborne brigade combat team
CURRENT:

No proposed additions within FYDP

TOTAL:
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This is significantly higher than the post–Cold War 
drawdown force of 60,000 soldiers in four brigades, 
more than double the current Army presence of 
around 28,000 soldiers, and approximately equal to 
the permanent force size that General Curtis Scapar-
rotti, Supreme Allied Commander Europe, has identi-
fied as necessary.23

Why ACRs? The BCT organizational construct 
was built for rapid deployment by air or sea. It may 
still possess merits for certain units, given the inher-
ent uncertainty as to where the next fight will occur. 
But for those units that the Army intends to base for-
ward in Europe on a permanent basis, a new con-
struct is necessary. On the combined-arms maneuver 
front, the FY2017 National Defense Authorization Act 
includes a provision directing the Army to reconsider 
the reconnaissance strike group (RSG) concept.24 
Repair and Rebuild appreciates this experimentation, 
but believes reviving the ACR may prove better suited 
for experimentation in the near term, particularly in 
Europe. Above all, the ACR’s ability to conduct recon-
naissance and security missions in any conditions 
stands out as a key defining feature of the proposed 
ACR construct versus the RSG or the current BCT.25 A 
revived ACR might also serve as a building block force 
to which new capabilities could be added after experi-
mentation with the Multi-Domain Task Force.26

Structurally, these ACRs are built from the ground 
up as self-sufficient fighting forces far more capable 
across a range of operations than any individual bri-
gade combat team. With significant ground and air 
mobility, these forces could perform constant on-the-
ground intelligence, surveillance, and reconnaissance 
(ISR) on the eastern frontier of NATO; react rapidly 
to Russian prodding; and meet significant Russian 
provocations or incursions with immediate force. 
Their mixed composition and wide range of capabil-
ities would also engender expanded opportunities 
for exercises and training with partners, relative to a 
heavier or homogenous force.

As Army Europe commander Lieutenant Gen-
eral Ben Hodges recently stated, “Poland will become 
the center of gravity of U.S. operations in Europe.”27 
The new force posture proposed in Repair and Rebuild 
envisions a shift of US activity from Germany to a 

permanent and robust laydown of forces focused on 
the potential front line further to the east. Permanent 
bases would supplement, then replace, the rotational 
ABCT missions in Poland, the Baltics, and Southeast-
ern Europe conducted under Atlantic Resolve North 
and South.28

The heavy ACR in Poland would be built around 
three combined-arms battalions comprised of 
upgraded Abrams tanks and Bradley fighting vehicles, 
along with a heavy SHORAD battalion of static and 
mobile missile defense capabilities. The medium and 
light regiments for the Baltics and Southeast Europe 
would include one lighter combined-arms battalion, 
one upgunned Stryker battalion, and one light infan-
try/scout battalion. All frontline combined-arms bat-
talions should receive the Joint Light Tactical Vehicle 
(JLTV) and the Armored Multipurpose Vehicle 
(AMPV) as soon as possible. 

Each ACR would have an organic artillery battal-
ion, tailored with batteries of Paladin self-propelled 
howitzers, M198 towed 155 mm artillery, light 105 mm 
towed howitzers, and the HIMARS long-range rocket 
artillery system. Similarly, each would be supported 
by blended aviation battalions of different compo-
sitions to carry out attack, airlift, and ISR missions. 
Lastly, each unit would also include a broad range 
of organic and dedicated reconnaissance, cyber, and 
electronic warfare soldiers.

In addition to these new forces, the Army should 
immediately stand up a new divisional headquarters 
charged specifically with operational planning in East-
ern Europe. This formation should be capable of exper-
imenting with tactical cyber and electronic warfare 
forces, responsible for reviving proficiency with old 
methods of operation, and tasked with acting as a front-
line innovation hub for implementation of multidomain 
battle. The Army just created a similar unit in the Mid-
dle East and would do well to replicate it in Europe.29

Repair and Rebuild would almost wholly provide 
the resources for all these new formations by 2023. 
After establishing these three new frontline units, 
the plan would eventually significantly increase the 
punching weight of the operational reserve in Europe 
beyond 2023 by eventually stationing one heavy 
ABCT in Germany and augmenting it with an active 
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CAB, a new stand-alone mixed artillery (fires) bri-
gade, and a reserve component cargo support avia-
tion brigade. The final size of the operational reserve 
would depend on the risk calculus between allotting 
new force structure increases to permanent bases in 
Europe compared with increasing the Army’s capacity 
to deal with a crisis on the Korean Peninsula. The plan 
sketched out above would meet immediate needs in 
Europe and, considering the Army’s overall growth in 
end strength, provide enough slack to simultaneously 
improve the Army’s Pacific posture. As questions 
about these trade-offs lie beyond the FYDP, the plan 
does not address them in greater detail here.

Army Command and Control, Electronic 
Warfare, and Squad Capabilities 

While most of the Army budget funds end strength 
and modernization of ground vehicles and helicop-
ters, the Army faces significant challenges in electro-
magnetic spectrum warfare and needs to improve the 
inherent capabilities of tactical units.

Repair and Rebuild establishes a steady-state bud-
get for the electronic warfare efforts of the Army 
Rapid Capabilities Office (RCO), which seeks to field 
near-term solutions for the urgent gap in capabilities 
prior to the arrival of the dedicated Multi-Functional 
Electronic Warfare (MEFW) system in 2023.30 Army 
electronic warfare director Colonel Jeffrey Church 
stated he intends to spend up to $100 million per 
year on near-term solutions,31 and the RCO has 
identified several promising paths forward pend-
ing increased funding.32 The current approach to 
development, which envisions an integrated elec-
tronic warfare enterprise built around modu-
lar open-architecture systems, holds considerable 
promise given the rapidly evolving threat environ-
ment across the spectrum of potential adversaries. 
The Electronic Warfare Program Management Tool, 
intended to improve situational awareness of spec-
trum, should be fielded on an accelerated basis to 
give soldiers adequate time to familiarize themselves 
with the current state of play in the electromagnetic 
spectrum. This is necessary even if extant methods 
of maneuver in that domain are lacking before the 

near-term fielding of RCO solutions and the even-
tual fielding of MEFW.33

Second, this plan recommends establishing a rapid 
prototyping and fielding fund to expeditiously push 
new capabilities to units below the battalion level. 
Recent Army experiments to this effect are promis-
ing and should be expanded to better integrate new 
technologies, work out kinks in realistic settings, and 
identify promising candidates for larger rapid acqui-
sition programs.34 Retired Major General Bob Scales 
has continually highlighted the need to restore tacti-
cal overmatch in this area immediately through the use 
of “good-enough” equipment available today rather 
than waiting for development of groundbreaking tech-
nology.35 As evidenced by Marine Corps efforts, rapid 
acquisition opportunities include everything from 
counter-drone weaponry, promising soldier systems, 
new small arms, and more small unmanned autono-
mous systems pushed down to lower-level units for 
ISR, strike, and logistics missions. Repair and Rebuild 
also implements the central recommendation from 
a 2015 Defense Science Board study to create annual 
“swarming games” under the direction of the Army 
Capabilities Integration Center to better understand 
the potential of collaborative autonomy for tactical 
Army units.36

Third, Repair and Rebuild recommends the Army 
use funding from a new Pentagon-wide directed 
energy fund to advance its most promising tacti-
cal laser programs, such as the High-Energy Mobile 
Laser Test Truck and the Robust Electric Laser Ini-
tiative.37 Yet these technologies are highly unlikely to 
enter the field during the five-year FYDP in any mean-
ingful sense. Eventually, these systems could reliably 
augment and expand the maneuver SHORAD force. 
In concert with advances in static and mobile tactical 
missile defense, operationally fielding reliable laser 
point defense systems could relieve the shortfall in 
SHORAD and mitigate risk by growing different parts 
of force structure. An overinvestment in Avenger or 
future Indirect Fire Protection Capability units during 
the FYDP would crowd out operational space that will 
eventually be best filled by laser-based systems. 

Fourth, this plan provides an ammunition resto-
ration fund to support the higher production levels 
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suggested by the FY2017 unfunded priorities list and 
the oft-repeated desire by senior Army leadership to 
replenish stocks and move more ammunition and 
munitions forward.38 This fund would include car-
tridges and munitions of all kinds, from 5.56mm 
ammunition and M982 howitzer rounds to TOW mis-
siles and LMAMS kamikaze drones.

Finally, Repair and Rebuild seeks to address the 
continued delay and deprioritization of command- 
and-control systems. This trend is worrying, as com-
munications hardware and software developed for 
the physically static and electromagnetically permis-
sive environments of Iraq and Afghanistan would not 
fare well against near-peer adversaries. Given the 
comparative advantage that the US Army wields in its 
quality of personnel and vision of mission command, 
investments in soldiers’ ability to communicate are 
incredibly cost-effective.

Repair and Rebuild would restore full funding for 
fielding mobile tactical communications above his-
torical rates.39 As General Milley has indicated, what-
ever direction the Army pursues for a solution must 
be optimized for a high-threat environment and 
interoperability.40 

The Army should also accelerate fielding of the 
Joint Battle Command–Platform, which provides 
tracking of friendly forces and a vast array of new 
hardware and software to enable overall command 
and control and increase the secure connectivity of 
individual smaller units (examples include Rifleman 
Radio, Manpack, Soldier Network Extension, and 
Nett Warrior 2020). Repair and Rebuild also provides 
significant defense-wide funding to accelerate M-code 
GPS receiver development and fielding, given the 

likelihood of a contested electromagnetic spectrum 
in each relevant theater where the Army may oper-
ate, and recommends that the service quickly decide 
on its requirements for a future program of record in 
alternative precision timing and navigation.

Modernization

Alongside an increase in end strength and a reorga-
nized force structure, the Army desperately needs to 
fix its long-suffering ground modernization efforts. 
That means increasing the production rate of new 
vehicles, accelerating current upgrade programs, and 
pushing key developmental programs forward.

Ground Forces. The Army plans to buy about 
49,000 Joint Light Tactical Vehicles (JLTV) to replace 
the horrifyingly obsolete HMMWV (Humvee). Given 
Oshkosh’s confidence that it can deliver the JLTVs 
early and meet increased production rates, Repair and 
Rebuild proposes a new JLTV buy profile with deliver-
ies ramped up by about 40 percent to reduce reliance 
on obsolete Humvees as fast as practicable.41

A similar argument for acceleration can easily be 
made regarding the AMPV, a low-risk program in 
which turretless BAE Bradley variants will replace 
antiquated M113 troop carriers.42 The Army and BAE 
would like to equip at least two brigades per year, but 
the program was originally scheduled to purchase 
only enough vehicles to equip one brigade per year 
starting in FY2019.43 While the program is accelerated 
in the FY2018 budget request, it could go faster still. 
Doubling production permanently to 300 or more 
vehicles per year would allow the Army to modernize 
all forward-based ABCTs by about FY2023. That will 
not only put soldiers into better vehicles faster, but 
also save billions of dollars over the program’s life.44

The Army also wants to hasten upgrades of exist-
ing vehicles, such as its Abrams tanks, Paladin 
self-propelled artillery, Bradley fighting vehicles, and 
Stryker light combat vehicles. The current rate of 
upgrade is painfully slow: about one brigade every 
three years for Strykers, and one brigade per year for 
the Abrams and Bradleys.45 Repair and Rebuild doubles 

The good news about modernizing 

current equipment is it’s shovel-ready 

today if the resources are provided. 

—Vice Army Chief of Staff  
General Daniel Allyn, 2017
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the rate of each upgrade plan and buys two more bri-
gades of upgunned Strykers for Europe-based units. 
The ECP1a upgrade for the Abrams vastly improves 
its networking potential, allows it to fire a new smart 
round, and prepares it for new infrared sensors. The 
ECP2a upgrade will re-engine the Bradley to improve 
its power generation capabilities, readying it for 
future installation of improved networking systems 
and infrared sensors. The Paladin Integrated Manage-
ment upgrade for the Army’s self-propelled artillery 
is likewise accelerated, and Repair and Rebuild fields 
the new forward observer targeting system (JETS) far 
faster than current plans to get the most out of cur-
rently available howitzers. This plan also accelerates 
funding for the Long-Range Precision Fires effort for 
extended-range rocket artillery, as well as for cluster 
munitions capabilities including the GMLRS Alterna-
tive Warhead and nascent exploratory efforts.

It remains unclear whether programs for new 
ground combat vehicle replacements can acceler-
ate over the long term. After canceling the Ground 
Combat Vehicle, the Army defaulted to a long-term 
research and development effort for the Future Fight-
ing Vehicle set to begin in 2021, then pushed the 
start date back to 2029.46 The later start date is now 
also off the table. The service intends to continually 
upgrade its Bradleys for two to three more decades 
of service—now an inevitability given the cancelation 
of the last two replacement programs.47 The newest 
plan is that the Army wants to field a new “family of 
vehicles” called the Next-Generation Combat Vehi-
cle by 2035, with a development program to begin 
in 2025 after research was originally planned to con-
clude.48 The Army has moved that development cycle 
up slightly, with new plans to field-test two technol-
ogy demonstrators in 2022.49

Yet soldiers simply cannot wait that long. None 
of the potential advances in tactical ground vehicle 
technology in the next 10–15 years warrant waiting 
for such a protracted period. Given sufficient funding, 
the Army should look at whether new vehicles with 
generous growth margins can be brought into service 
earlier than 2035 to mitigate risk and accept continual 
spiral upgrades, as the Army continues to do with its 
existing vehicle fleets.

Other programs remain in near/midterm develop-
ment and could be accelerated: namely, a new set of 
vehicles for the light infantry. Two of the three vehi-
cle replacements will lean on existing vehicle designs, 
which increases the chances to successfully accelerate 
these programs. Repair and Rebuild provides funding 
to finish the purchase of 150 Ground Mobility Vehi-
cles to replace Humvees in the scout platoons of air-
borne brigades.50 Non-airborne scout platoons will 
receive the Light Reconnaissance Vehicle, which has 
suffered for lack of funding. The Army had designated 
an upgunned JLTV as an interim solution, but its final 
decision remains in limbo.51 In any case, the Army 
should use interim solutions only as long as it takes 
to rapidly develop and procure a purpose-built recon 
vehicle for light infantry brigades.52 Lastly, the Mobile 
Protected Firepower (MPF) program, intended 
to give light infantry brigades a bigger punch, still 
requires significant development. This plan provides 
appreciable additional funding to move up the first 
fielding of MPF from 2022 and lock in full-rate pro-
duction as soon as possible for an MPF program of 
record beyond 14 vehicles per brigade.53

One of the largest near-term survivability increases 
that could be implemented lies in the ground forces’ 
active protection systems (APS) efforts, although 
improved passive electronic countermeasures and 
physical concealment and deception tactics require 
significant refocus, too. The Army is currently pur-
suing a dual-track APS strategy by buying and test-
ing systems off the shelf while developing its own 
fleet-wide MAPS (modular APS) solution to begin 
service in 2019.54 Repair and Rebuild provides addi-
tional funding to both of these efforts in parallel.55

Army Air. The Army’s aerial procurement situation 
is about as positive as its ground vehicle moderniza-
tion is negative. The service is in the midst of a whole-
sale upgrade of its entire helicopter fleet, which is 
slated to continue into the early or mid-2020s. After 
that, an improved turbine engine program (ITEP) 
will ensure longevity for legacy helicopters until the 
Future Vertical Lift (FVL) program begins to replace 
the existing rotary-wing fleet. While there is debate 
in the Army about the necessity for these programs, 
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the reality is that the Army’s current strategic situa-
tion demands both.56

Repair and Rebuild provides funding to fully imple-
ment the aviation recommendations of the National 
Commission on the Future of the Army, including 
expanded near-term purchases of remanufactured 
and new-build Apaches, Chinooks, and Black Hawks 
throughout the FYDP.57 AH-64E new-build pro-
curement is slated to last into the mid-2020s, with 
UH-60M buys planned to end in FY2028.58 Both 
programs can be accelerated significantly to take 
advantage of further multiyear procurement savings. 
In the near and medium term, funding is also pro-
vided to increase the development and fielding rate 
of ITEP engines in the early 2020s for legacy heli-
copters.59 Near-term aviation survivability upgrade 
programs that promise better protection against mis-
siles (CMWS and CIRCM) rank as urgent operational 
needs and should be fielded on a vastly accelerated 
timeline to mitigate the risk from rapidly proliferating 
shoulder-fired missiles. This is a particularly salient 
investment given Repair and Rebuild’s cross-service 
focus on devolving the fire support mission back to 
Army air- and ground-based fires.

Repair and Rebuild strongly supports accelerating 
the Army-led joint FVL program, which will eventu-
ally replace most of the helicopters currently fielded 
by the US military. The program will also likely ben-
efit the Navy, Marine Corps, and Air Force down the 
line. Given how the MV-22 Osprey has invigorated 
Marine Corps doctrine and operating concepts, FVL 
capabilities should open up new realms of possibil-
ities for the Army. The service has indicated a will-
ingness to consider acceleration,60 and industry has 
responded with a three- to four-year acceleration plan 
aiming for initial deployment in 2024 or 2025.61 The 
Marilyn Ware Center considers this a flagship effort 
for the Army: FVL would represent a massive increase 
in capability, and it already possesses a tech demon-
stration timeline set to finish in 2019 and a promise of 
mass deployment in the mid-2020s.

Lastly, this plan maintains MQ-1C Grey Eagle pro-
duction at 12 per year through FY2022 in recognition 
of the need for Army aviation to provide better ISR 
support. Furthermore, as Army RCO staffers have 

alluded, this platform may soon be able to host air-
borne electronic warfare systems.62

Army Missile Defense 

The Army must reconstitute and improve on its Cold 
War–era competency in the air defense artillery mis-
sion. This is not a new problem; air defense soldiers 
have been warning against the divestment in tactical 
air defense since the end of the Cold War.63 To counter 
new investments by adversaries and to improve mis-
sile defeat efforts in a cost-effective manner, Repair 
and Rebuild invests heavily in existing capabilities, 
such as Patriot PAC-3 and Avenger.

The US military cannot consider these exist-
ing capabilities as mere stopgaps while the service 
waits for the missile defeat systems of tomorrow to 
materialize. While the Army continues to work on 
ground-based directed energy capabilities and hyper-
velocity projectiles, and keenly observes naval efforts 
to develop effective rail guns, none of these tech-
nologies will likely bear significant operational fruit 
before 2022—at least not to the degree envisioned by 
the most fervent supporters of the third offset. PAC-3 
and the Avenger/Stinger systems remain capable, 
continue to receive impressive near-term upgrades, 
and offer the possibility of follow-on near-term pro-
duction. The Army must invest heavily in its current 
development efforts, improving the Patriot at the high 
end of the threat spectrum and accelerating develop-
ment and fielding of new and upgraded capabilities to 
address threats at the lower end.

At the tactical level, Repair and Rebuild provides 
significant funding to begin deploying the Indi-
rect Fire Protection Capability (IFPC) Increment 
2–Intercept Block I as soon as possible beginning 
in 2018 to drastically improve Army point defense 
against indirect fires, drones, and cruise missiles. 
IFPC Increment 2 Block I consists initially of new 
multimission launchers firing AIM-9X interceptors, 
giving Army bases and brigade-sized formations pro-
tection against cruise missiles and drones.64 IFPC 
Increment 2 Block II will field a second type of inter-
ceptor to provide more complete coverage against 
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rockets, artillery, and mortars. This testing should 
move faster to enable fielding of Block II intercep-
tors before 2022 and could include several different 
missiles on a spiral upgrade schedule. For instance, 
integration of the Miniature Hit-to-Kill missile could 
provide interim capability against guided indirect 
fires while development of a follow-on Block II inter-
ceptor continues.65 This plan also provides immedi-
ate funding for off-the-shelf purchase and fielding of 
basic counterdrone systems as an interim solution, 
one already used in Iraq, while in-house develop-
ment efforts continue.66 While directed energy plat-
forms will eventually assist with this mission, it is 
inconceivable that contemporary soldiers possess no 
means of easily destroying small drones.

The Army cannot afford to rely solely on static air 
defense. The comparative advantage of US ground 
forces has always been the devolution of decision- 
making to the lowest level, which enables them to 
maneuver more aggressively than the enemy. Giv-
ing maneuver commanders the capabilities to defend 
themselves on the move is crucial, as Army SHORAD 
force structure is half of what it was in 2004.67 Repair 
and Rebuild therefore invests heavily in incremental 
upgrades for the Avenger system and increases the 
number of Avenger batteries. While the Army plans to 
retire the Avenger in 2026 once fielding of the static 
IFPC system is underway, this plan resources explo-
ration of an evolutionary JLTV- or Stryker-mounted 
Avenger system to provide limited air defense capabil-
ity to rapidly maneuvering forces. Boeing has already 
conducted limited developmental work in this area,68 
and the Army is planning its own official tests later in 
2017.69 Air and missile defense must be more closely 
integrated into existing maneuver formations and any 
newly established ACRs.70 General Milley has already 
hammered home the need to operate in a more dis-
tributed fashion, and dispersion requires mobility 
above all else.71 

For the high and medium air defense mission, 
Repair and Rebuild first doubles the production of 
the PAC-3 Missile Segment Enhancement to 200 per 
year based on demonstrated production rates.72 Sec-
ond, development of the next-generation Patriot radar 
should start in FY2018 and be accelerated as much 
as possible, although integration difficulties and con-
cerns about competition in this effort could compli-
cate such a push. Third, while the Army intends to 
mitigate inadequate Patriot force structure by estab-
lishing a permanent test detachment to avoid rotat-
ing entire battalions for testing work, the real answer 
to these inadequacies is an increase in the number 
of Patriot batteries. Repair and Rebuild provides ten-
tative funding midway through the FYDP in case the 
Army decides to attack the problem of an overstressed 
Patriot force with additional force structure.73

Repair and Rebuild also intends to double the 
deployment rate of the new Army Integrated Air and 
Missile Defense Battle Command System (IBCS), 
which would tie all the Army’s air and missile defense 
networks together. Given the recent news that IBCS 
development has slipped by four years, funding for 
accelerated fielding may need to be diverted to other 
short-range air defense and missile defense programs 
unless additional funding can accelerate the develop-
ment and test schedule.74

Lastly, the Army should resurrect the JLENS 
counter–cruise missile system under a new name. The 
cancelation of the JLENS program follows a familiar 
and disturbing trend in which the department devel-
ops a new system only to cancel it just prior to field-
ing. The need for in-theater cruise missile defense 
still exists, and NORAD recently confirmed that its 
homeland missile defense requirement for JLENS 
remains, as well.75 The Army should consider fielding 
four systems—one for East Coast homeland defense 
and one in each of the three major theaters to protect 
forward-deployed forces.
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A Sensible Course to 350 Ships 
in Support of a Three-Hub Navy

When you ask me which do I want to buy—capability, or capacity, or 

readiness? The only answer is yes.

—Admiral Phil Davidson, January 2017

What objectives should the 350-ship fleet 
accomplish? That is the question now that the 

Trump administration, Congress, and US Navy leader-
ship have endorsed the larger fleet size. Over the past 
decade, a bipartisan consensus has emerged that naval 
forces must expand to meet the increasing demands 
placed on them.1 Today’s Navy is too small to keep up 
with its myriad day-to-day missions and ill-equipped 
to fight for sea control in combat environments. 
Yet the Navy’s needs extend far beyond simple fleet 
size calculations. How the Navy grows and what that 
expansion includes will determine the Navy’s future 
ability to restore conventional deterrence through the 
right mix of presence and posture—and win a battle 
for sea control if called upon.

While President Trump campaigned on the bipar-
tisan goal of constructing a 350-ship fleet, Navy lead-
ers are currently more interested in maximizing the 
extant fleet’s utility. According to Vice Chief of Naval 
Operations Admiral Bill Moran, that translates into 
spending new funds on ship and aircraft mainte-
nance,2 along with more fighters and munitions.3 This 
approach is confirmed by the March 2017 request for 
additional appropriations and the FY2018 naval bud-
get request.

There is eminent wisdom in this approach; the 
overall capacity and capability of the Navy is a prod-
uct of many factors beyond the number and type of 
ships. Repair and Rebuild provides more than $38 bil-
lion over the FYDP to address deferred maintenance 

shortfalls created by the overextension of an under-
funded force during the past decade.4 Properly fund-
ing the existing fleet and aviation enterprises to 
ensure they are performing up to standard represents 
an immediate, low-risk, and cost-effective path to 
shoring up near-term risk and repairing the founda-
tion of the sea services.

Beyond readiness, Repair and Rebuild allocates 
an additional $85 billion in naval investment over 
the FYDP. Given the long lead time associated with 
shipbuilding, this five-year period will be particularly 
problematic for maritime force development. Poli-
cymakers cannot simply pay the bills to resolve the 
readiness problems of today while setting their sights 
on building a fleet for 2035. Such an approach ignores 
critical medium-term requirements. To compensate, 
Repair and Rebuild proposes a rapid initiative to field 
a more lethal fleet of 339 ships within eight years, 
cementing a three-hub Navy that can maintain per-
manent presence in the Mediterranean, the Persian 
Gulf, and the Western Pacific.5 How the Navy expands 
on this base of 339 ships remains an open question 
well-addressed by the fleet architecture studies 
recently released by the Center for Strategic and Bud-
getary Assessments (CSBA),6 the Navy N81 staff,7 
the Congressional Research Service (CRS),8 and the 
Congressional Budget Office (CBO).9 As the CRS and 
CBO studies note, the necessity of timely ship retire-
ments has problematic implications for any attempt 
to increase naval force structure over a prolonged 
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period. Overall, Repair and Rebuild prioritizes imme-
diate results and minimizing acquisition risk by 
expanding and accelerating the purchase of existing 
ship designs and upgrades instead of steering new 
funding toward newly designed ships or operation-
ally speculative technologies, such as directed-energy 
weapons and railguns.

The CSBA and N81 studies in particular pro-
vide a thoughtful starting point for considering the 
needs of the Navy in 2030 and beyond. Both papers 
recommend serious departures from current Navy 
shipbuilding plans and operating concepts and a 
movement toward (semi)autonomous systems. 
While Repair and Rebuild adopts some of those rec-
ommendations, nothing below should preclude fur-
ther naval experimentation. In several places, Repair 
and Rebuild takes a long-term view of naval modern-
ization. For example, this plan avoids overinvestment 
in Flight III Arleigh Burke–class destroyers in favor of 
accelerating a cruiser replacement capable of host-
ing future weapons systems once they mature. At the 
same time, this plan continues investment in prom-
ising long-term technology projects, such as electro-
magnetic railguns, high-powered lasers, and large 
autonomous underwater vehicles.

But in many ways, the future is now. Wholesale 
changes to existing plans would saddle the Navy with 
risks—especially in acquisition—that may once again 
allow the perfect to become the enemy of the good. 
For instance, canceling the littoral combat ship (LCS) 
program to pursue a true open-ocean frigate as soon 
as possible would assuredly result in the sailors of 
2022 grumbling about schedule delays, cost overruns, 
and capability shortfalls of that new frigate. Chief of 
Naval Operations Admiral John Richardson recently 
articulated this concern by stating his preference for 
using existing designs to grow the fleet,10 a desire 
echoed by Vice Admiral Moran.11

The force development plan in this report will take 
time to manifest, and Admiral Richardson cannot ask 
the Chinese Navy to press pause for five years. Since 
most shipbuilding choices take many years to bear 
fruit, the recommendations in Repair and Rebuild for 
improving the fleet extend far beyond shipbuilding. As 
the N81 study rightly notes, “Today’s fleet possesses 

most of the platform capacity and payload volume to 
support the distributed fleet architecture.”12 There 
are many existing modernization programs that can 
be fielded at an accelerated pace, from conduct-
ing existing ship upgrades faster (AEGIS Baseline 9) 
and expanding small-scale capability improvements 
meant to cover the entire fleet (SeaRAM) to support-
ing rapid procurement—such as for unmanned under-
water vehicles (UUVs)—and buying more munitions.

The Navy’s 2016 force structure assessment sets 
a requirement of 355 ships, up from the Obama-era 
target of 308 and the current fleet of 280.13 Relative 
to the existing plan for 310 ships by FY2021, Repair 
and Rebuild would complete or contract for another 
29 vessels in the FYDP to achieve 339 ships by the 
mid-2020s. Sustained acceleration of construction 
programs for attack submarines, carriers, and amphib-
ious ships beyond the next five years would allow the 
Navy to reach 350–355 vessels faster than current esti-
mates. Repair and Rebuild seeks to grow the fleet using 
immediately available options by rectifying the mas-
sive shortfall in small surface combatants, meeting 
enduring carrier and amphibious requirements, and 
filling the existing and expanded attack submarine 
shortfall through 2040. The new large surface com-
batant shortfall created by the 2016 force structure 
assessment, which requests 104 of these ships instead 
of 88, is partially mitigated by increased ground-based 
ballistic missile defense capacity, an expansion of 
the small surface combatant fleet, and a combined 

It’s amazing, there is so much 

pent-up supply of goodness that’s 

waiting for an opportunity to 

land on a ship, in an airplane, 

in an infantryman’s hand. It’s 

unbelievable.

—Rear Admiral David Hahn,  
February 2017



MACKENZIE EAGLEN

47

Table 8. AEI’s Repair and Rebuild: Additional Navy Funding Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Expand fleet to 339  
     ships by 2025 $4,998  $4,002  $5,515  $9,380  $12,196  $36,091 
Renew naval aviation $7,965  $5,985  $5,550  $6,160  $5,350  $31,010 
Rectify munitions  
      shortfall, accelerate  
      future munitions $515  $515  $580  $380  $425  $2,415 
Rapid fleet upgrades $3,045  $3,005  $3,005  $3,005  $3,005  $15,065 
Restore deferred  
     readiness funding $7,050  $7,350  $7,650  $7,950  $8,250  $38,250 
Total $24,323  $21,607  $22,300  $26,875  $29,226  $122,831

Source: AEI calculations.

Table 9. AEI’s Repair and Rebuild: Additional Navy Quantities Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Navy active-duty  
     end strength 5,000 5,000    10,000
Purchase 120 F/A-18E/ 
     F & EA-18G  24 24 24 24 24 120
Double F-35C  
      production rate 10 12 18 24 18 82
Restore P-8A FY18 buy rate  
      and expand program 12 6 2 2 2 24
Stabilize E-2D buy rate at  
      6 per year 1 3 2 1 1 8
4-year Ford-class carrier  
     construction     1 1
Add 5 Expeditionary  
     Sea Bases (ESB) 1 1 1 1 1 5
Add FY21/FY22 Virginia- 
      class SSN (+AP)    1 1 2
Accelerate LX(R) from FY20  
      to FY18, add 2 ships 1   1 1 3
LHA-9 Flight 0 AP for FY20  
      procurement (FY23 Flight 1)   1   1
Expand LCS program (Add back  
       10 LCS Flight 0 to FYDP) 2 2 2 2 2 10
Expand FFG (Add back 2  
      to FYDP)  1 1   2
Double production of  
     TAO-206 oiler 1 1 1 1 1 5
Add AEGIS Baseline 9  
     Upgrades 3 3 3 3 3 15

Source: AEI calculations.



48

REPAIR AND REBUILD

acceleration of both the cruiser upgrade and cruiser 
replacement programs. Repair and Rebuild also funds 
the addition of 10,000 active Navy personnel in 
FY2018 and FY2019 to prepare the Navy for the early 
stage of this shipbuilding expansion.

According to both Chief of Naval Operations 
Admiral John Richardson14 and Matthew Paxton, 

president of the Shipbuilders Council of America, 
the extant shipbuilding manufacturing workforce 
and facilities can meet the challenges of growing 
the fleet to up to 355 ships if pursued responsibly.15 
The recommendations herein thus rely on plausibly 
conservative estimates of defense industrial base 
capacity.

A Sensible Course to 350 Ships 

• Expand fleet to 339 ships by 2025 with low acquisition risk.
• Accelerate carrier construction to four years, accelerate new amphibious assault ship (LHA), 

and procure three extra smaller ships for 38 total.
• Expand LCS program by 10 ships and LCS frigate variant by two ships (plus five more LCS and 

one more frigate by 2025) for 58 SSCs.
• Procure FY2021/FY2022 attack submarine and expand production to two per year starting 

FY2024.
• Procure five new expeditionary mobile bases (plus one beyond FYDP) for forward stationing, 

and finish connector upgrades within FYDP.
• Focus new ship design on Future Major Surface Combatant cruiser replacement development 

and procure five extra oilers.

• Renew naval aviation.
• Procure 120 Super Hornets/Growlers, double F-35C production, and restore non-carrier avia-

tion production rates to efficiency. 
• Invest in restart of original UCLASS carrier-borne strike UAS in tandem with MQ-25A Stingray 

tanker UAS.

• Rectify munitions shortfall and accelerate future munitions.
• Maintain Tomahawk and SM-6 rate, expand LRASM-A buy, and accelerate AARGM-ER fielding 

and railgun development. 

• Pursue rapid fleet upgrades. 
• Fund full cruiser modernization and upgrades for near-term ballistic missile defense (BMD) 

capacity.
• Double destroyer upgrade rate with MLU/AEGIS/SEWIP/ESSM Block II and expand SeaRAM 

program to the entire fleet.
• Invest in autonomous UUV/USV, focusing on ISR and mine warfare.

• Restore deferred readiness funding
• Fully fund maintenance schedule and OFRP, improve basic and high-end training, and seek 

new forward-basing opportunities
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Concurrently, this report approached the possi-
bility of new permanent forward-basing opportuni-
ties with a pessimistic bent over the FYDP, despite 
the obvious utility of such initiatives for force posture 
purposes. Clearly, further homeporting opportuni-
ties could be pursued in Italy, the United Kingdom, 
Spain, Japan, Australia, and Guam—and rotational 
opportunities throughout the wider world are almost 
endless. Although this plan does not budget for these 
possibilities, it does recommend pursuing them if the 
opportunity arises. In particular, the services should 
consider two potential avenues.

Proposals to forward-base a second aircraft carrier 
in Japan bear further consideration, but remain polit-
ically unlikely in the short to mid term16 and would 
increase the consequences of any preemptive strikes 
by China. The Navy should instead begin studying 
adding a full second Amphibious Ready Group built 
around an aviation-focused America-class amphibious 

assault ship to the Pacific’s forward-based fleet,17 per-
haps permanently based in Australia.

Secondly, the Navy and Marine Corps should fill 
presence gaps outside the Pacific with more sus-
tainable assets. For example, the Marines could use 
an Expeditionary Sea Base (ESB) to meet forward 
presence needs in the Mediterranean instead of con-
stantly breaking up Persian Gulf–assigned amphibi-
ous ready groups to cover both areas of responsibility. 
An expanded logistics fleet should also be pushed for-
ward, and the Navy should explore new and innova-
tive rotational basing opportunities for sub tenders 
and fleet tugs in all theaters.

Forward-basing initiatives would align perfectly 
with the existing European Reassurance/Deterrence 
Initiative and the Asia-Pacific Security Initiative, 
both of which enjoy strong and enduring support 
from the Pentagon and Congress. Additional fund-
ing to support these initiatives, if they become 

Figure 14. AEI’s Repair and Rebuild: Shipbuilding Plan

Source: AEI calculations.

Current Plan Repair and Rebuild Additions

FY18 FY19 FY20 FY21 FY22 TOTAL 

CVN 2

LHA 1 

LCS 12 

FFG 6 

LXR 5 

ESB 5 

TAO 10 

SSN 11 

DDG 10 

ATS 5 

SSBN         1 

AGOS         1 

AEGIS 
BASELINE 9 
UPGRADE 

26 

SHIP CLASS
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politically feasible, could likely be secured through 
these channels.

Power Projection: Aircraft Carriers and 
Amphibious Assault Ships

The United States is an 11-carrier Navy in a 15-carrier 
world, according to Rear Admiral Thomas Moore.18 
The new Navy force structure assessment partially 
recognizes this reality by increasing its carrier require-
ment from 11 to 12,19 which would allow the Navy to 
forward deploy three carriers globally at any one time. 
Yet because one carrier is always in long-term over-
haul, the United States effectively still only fields a 
10-carrier Navy today, even after the commissioning 
of CVN-78 USS Gerald R. Ford. How can the nation 
get to 12 carriers?

CVN-78 schedule delays resulted not just from 
typical first-of-class difficulties, but also because 
the ship incorporated so many new developmen-
tal technologies. Chief of Navy Operations Admi-
ral John Richardson and the secretary of the navy 
should strongly recommend to Secretary of Defense 
Mattis that he cancel the planned full-ship shock 
trials on CVN-78.20 This is in line with the FY2018 
version of the National Defense Authorization Act 
proffered by the House of Representatives, which 
includes a provision that would remove the congres-
sional mandate for shock trials. These shock trials 
are historically atypical, duplicative of completed 
testing, and unlikely to result in significant posi-
tive design changes that outweigh the risk of further 
delaying the Ford’s deployment by up to two years. 
Canceling the unnecessary trials would help miti-
gate short-term presence shortfalls and lessen the 
stress on the existing carrier force with manageable 
and minimal risk to the wider force.

Second, the Navy must return to four-year carrier 
construction cycles. This pace remains optimal for 
the Norfolk shipyard that builds aircraft carriers. The 
construction cycle was only extended to five years to 
save money upfront, but this longer cycle certainly 
costs more in the long run. Rep. Randy Forbes (R-VA), 
former chair of the House Armed Services Subcom-
mittee on Seapower, consistently championed a move 

back to four-year cycles, most recently in the 2017 
National Defense Authorization Act (NDAA). Repair 
and Rebuild anticipates the procurement of CVN-81 
in FY2022, a year ahead of the current schedule.21 
The Navy’s recently released memo from former act-
ing Secretary of the Navy Sean Stackley calling for the 
acceleration of Navy shipbuilding confirms the fea-
sibility of such a plan.22 Continuous four-year con-
struction of new carriers would reduce the period 
during which the Navy fields only 10 carriers as older 
carriers are retired. Adopting this production sched-
ule could quite possibly give the Navy brief periods 
of 12-carrier presence as early as the late 2020s.23 Yet 
even a four-year construction cycle will not consis-
tently provide the Pentagon with a force of 12 aircraft 
carriers until the early 2030s.

Third, the Navy should expand the program of 
record for the America-class amphibious assault 
ships (LHAs), contracting in FY2020 for a third 
aviation-focused LHA to help mitigate near- and 
mid-term carrier shortages. Flight 0 America-class 
ships—such as LHA-6 (America) and LHA-7  
(Tripoli)—trade their traditional well decks for 
increased aviation capabilities to support the “Light-
ning carrier” concept recently demonstrated by the 
Marine Corps, in which 16 to 20 F-35B Joint Strike 
Fighters embark on these amphibious vessels. This 
concept would in turn support distributed short 
takeoff and vertical landing (STOVL) operations. 
As discussed in Marine operating concepts and To 
Rebuild America’s Military, these America-class ships 
would act as “lily pads” for dispersing Marine Corps 
airpower in austere land locations in theater with 
the aim of complicating the enemy’s defensive tar-
geting schemes.24

Several respected institutions have called for 
replacing Flight 0 America-class ships with true light 
carriers. This idea is worth more study, but carries 
with it complex questions of acquisition risk and 
force structure. Given the remarkably fast pace with 
which the Marine Corps is integrating the F-35B and 
the existence of a steady, successful America-class 
production line, there is no immediate need to rede-
sign this ship into a new conventionally powered 
light carrier. However, the Corps should update its 
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force structure to find an eventual balance between 
Flight 0 and Flight I America-class ships.

Instead of starting yet another developmental 
program, the Navy should expand the America-class 
program of record. The Navy has already announced 
a return to well decks on the America-class with 
LHA-8 (Flight I), which will lessen this ship’s avi-
ation focus. Since the first contract for LHA-8 was 
awarded in the summer of 2016, changing its spec-
ifications now would prove troublesome.25 The 
next chance to procure a Flight 0 ship is thus with 
LHA-9 in FY2024, although this ship is currently 
scheduled to be a Flight I.26 The Navy should modify 
LHA-9 to serve as a third Flight 0 America-class ves-
sel while accelerating procurement to FY2020. This 
would enable procurement of LHA-10, which should 
be built to Flight I specifications, to accelerate to 
FY2023 in turn.27 If further Flight 0 America-class 
ships need tweaks at the margins based on what the 
Corps learns through F-35B experimentation, such 
changes will be relatively minor and quick versus the 
lengthy process of potentially redesigning the ship 
as a true light carrier.

Over the long term, the Navy should aim to 
field a 12-carrier Navy in perpetuity in addition 
to expanding intermittent procurement of the 
aviation-focused America-class amphibious assault 
ships. The supercarrier has proved its worth in 
bringing long-term modularity to the US Navy, 
and this plan rejects sensationalized calls to aban-
don it.28 At the same time, the Navy’s employment 
scheme for carriers certainly warrants further exam-
ination.29 CSBA’s fleet architecture study in particu-
lar conducted groundbreaking work on that topic.30 
With enough America-class Lightning carriers in the 
fleet, the requirement for day-to-day CVN presence 
may diminish, although the need for their warfight-
ing capability will only continue to increase in the 
future.31 Defeatist tropes about impenetrable rings 
of long-range missiles entirely miss the point. The 
Navy has been here before. The Soviet focus on car-
rier battle groups posed a similarly significant oper-
ational challenge, and today’s Navy can solve its  
current challenges just as well as its predeces-
sors did.32

Attack Submarines

Undersea warfare remains America’s preeminent 
area of comparative advantage in its long-term con-
ventional military competitions with Russia and 
China. While the new force structure assessment 
leaves the Columbia-class Ohio Replacement Pro-
gram untouched, it calls for an 18-boat increase from 
the current target of 48 attack submarines, for a 
total of 66.33 The current fleet of attack submarines 
meets only 62 percent of combatant commander 
requirements against a Russian Navy that operates 
first-class attack subs34 and a Chinese Navy field-
ing quiet diesel subs in numbers and rapidly moving 
toward serial production of nuclear attack subs.35 Yet 
such an expansion of the silent service would neces-
sitate a significant investment in the current subma-
rine industrial base right as those contractors prepare 
for the Columbia-class SSBN.36 So far there has been 
no indication that the Navy can or would accelerate 
boomer production before FY2021, the planned first 
year of Columbia procurement, but such opportuni-
ties should be explored. The Navy has stated there is 
currently no margin for error or delay built into the 
schedule for Columbia; owing to the importance of 
the nuclear deterrence mission, a production acceler-
ation should be considered to build in schedule mar-
gins for the Columbia-class.37 This plan also strongly 
recommends against moving Columbia-class procure-
ment out of the shipbuilding budget.38

To start rebuilding the submarine force, Congress 
should lock in a second Virginia-class in FY2021, the 
first year of Columbia-class production. This follows 
a course charted by Rep. Joe Courtney (D-CT) in the 
FY2017 NDAA39 and endorsed in the Navy’s FY2018 
budget request.40 Thereafter, the Navy should pro-
cure a second Virginia-class attack sub in each year of 
Columbia-class procurement, as well as a third attack 
sub in certain years. The fleet would continue pro-
curing two attack subs a year even after transitioning 
from Virginia-class production to follow-on produc-
tion of the SSN(X) in FY2034.41

Based on a current 60-month delivery time for 
each attack sub, such a procurement schedule would 
result in the attack submarine fleet bottoming out at 
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43 or 44 subs (instead of 41) in FY2028 or FY2029 and 
a subsequent climb back to the current force struc-
ture of nearly 50 attack submarines by FY2033 and 
60 by FY2040. In response to a House of Representa-
tives reporting provision in its draft FY2017 NDAA,42 
the Navy affirmatively determined that the subma-
rine industrial base could achieve such a build rate 
for attack subs.43 Given the remaining 23-boat short-
fall in the late 2020s even under this plan, Congress 
should seek more information about further increas-
ing the build rate to three Virginia-class subs per 
year during Columbia-class construction, a possibil-
ity hinted at by the Navy’s updated FY2017 unfunded 
priority list44 and endorsed by Sen. McCain’s plan,45 
but cautioned against by recent news from the pro-
gram and the need to maintain a balanced Navy.46 The 
Stackley memo calling for an increased fleet size con-
firms that increased SSN production prior to FY2021 
is infeasible.47

Further, all extra Virginia-class attack subs should 
include the Virginia Payload Module, which adds  
28 vertical launch cells to each vessel. This would 
improve naval power projection by creating an 
attack submarine force capable of tormenting 
adversaries’ defensive schemes.48 Hundreds of 
payload-independent tubes dispersed in the world’s 
oceans on American’s future submarine force will 
ably replace the retiring SSGNs, which have fired the 
opening shots in many of America’s modern conflicts.

Large Surface Combatants

The Navy’s new assessment raises the major surface 
combatant objective from 88 ships to 104, but does 
not specify if that increase should consist of more 
Burke-class destroyers (DDGs) or some Future Sur-
face Combatant.49 In any event, such a massive 
increase in large surface combatants is not entirely 
necessary. Simply buying more Arleigh Burkes ini-
tially appears to be an attractive option because of 
its near-term feasibility and reliability. Yet this is 
one area in which Repair and Rebuild bucks its gen-
eral preference for building what is available and 
instead argues for a longer-term acquisition strategy 

that avoids papering over the surface Navy’s real need 
for a new-design large surface combatant. The Navy 
should eschew expanded procurement of Burke-class 
destroyers, instead accelerating the upgrade sched-
ule of current Burkes and hastening development of 
a follow-on Future Surface Combatant, production of 
which would begin beyond the FYDP.

The surface warfare discussion du jour has rather 
bizarrely focused on scrapping the littoral combat 
ship in favor of developing a new, more lethal frig-
ate. But the LCS is being criticized for its inability 
to perform missions its designers never envisioned. 
The original sin, as Bryan Clark aptly wrote in 2014, 
was canceling CG(X) and truncating procurement of 
DD(X), now the DDG-1000 Zumwalt-class, at three 
hulls.50 No number of capable 4,000-ton frigates can 
meet the need for a new major large-displacement 
surface combatant, a need that should remain the 
surface Navy’s “central procurement objective,” as 
noted in To Rebuild America’s Military.51 If the incom-
ing administration pursues full cruiser moderniza-
tion, as it has repeatedly telegraphed,52 the need to 
accelerate a new major surface combatant will only 
intensify, as the cruiser force would retire earlier 
than currently planned.

The Navy faces a $3.5 billion shortfall for existing 
cruiser modernization plans over the course of the 
FYDP; Repair and Rebuild immediately funds that 
shortfall.53 The Navy’s surface combatants currently 
serve two masters: the need to establish sea control 
or project power, and the joint mission of missile 
defense. To accomplish both tasks, the Navy requires 
ships with upgraded software and radars capable of 
simultaneously conducting missile defense and air 
defense. Currently, the Navy will only meet its goal 
for ships capable of simultaneous air and missile 
defense around FY2026 at the earliest.54

Accelerating various upgrades to the current 
destroyer fleet represents a more cost-effective 
plan to meet near- to mid-term mission needs than 
launching an ambitious destroyer building plan. By 
one count, there are currently 14 destroyer mainte-
nance availabilities between FY2017 and FY2022 that 
include no Baseline 9 upgrade.55 Accordingly, Repair 
and Rebuild doubles the upgrade rates for the AEGIS 
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combat management system and associated radar 
upgrades on Flight I, Flight II, and Flight IIA destroy-
ers—returning the upgrade schedule to plans drawn 
up prior to sequestration.56

Industry avers that it can make this increased 
destroyer modernization work.57 Expanding non- 
Navy missile defense assets elsewhere in Repair and 
Rebuild and procuring more small surface combat-
ants will hopefully lighten the presence mission load 
on the destroyer fleet to allow for more maintenance 
availabilities. Congress must provide adequate fund-
ing for the Navy to accelerate and expand successful 
ship defense programs, including ESSM Block II,58 
SeaRAM,59 and SLQ-32 SEWIP Block II electronic 
warfare suite improvements. Once the hypervelocity 
projectile modification for 127 mm main guns is ready 
for use, all destroyer and cruiser availabilities should 
include such upgrades.

This blueprint for surface ship upgrades and mod-
ernization will help the US Navy reach its missile 
defense goals earlier than planned and boost the war-
fighting capability of the fleet’s existing surface com-
batant fleet. But what comes next for the future surface 
combatants? Repair and Rebuild bruits a future ship 
design principally focused on sea control and fleet 
air and missile defense. The destroyer fleet should 
shift away from carrying the burden of national mis-
sile defense and relinquish presence missions better 
served by small surface combatants, forward-based 
amphibious ships, and unmanned systems.

Currently, the replacement class for current 
destroyers and cruisers will not begin construction 
until the early 2030s.60 The Navy plans to build one 
more variant of the Burke-class, Flight III, which will 
push the margins of the original design as far as pos-
sible, potentially heightening development risk. Fur-
ther rushing procurement of these ships will only 
exacerbate this situation.61 The innovation needed 
to bring the new SPY-6 Air and Missile Defense 
Radar onto the Flight III Burke-class DDG is a tes-
tament to the Navy’s engineers, but highlights the 
difficulty of continuing to modify the aging Burke 
design any further.62

While the current Flight III Burke program of 
record remains necessary to maintain force structure, 

the Navy knows it is on the cusp of a significant 
change in how ships are designed, as evidenced by 
the LCS’s promise of modularity and the power gen-
eration improvements demonstrated by the Zumwalt. 
Tempting calls to expand the Arleigh Burke pro-
gram of record should be forgone for a more sober 
long-term shipbuilding plan.63 Burke-class destroyers 
do not have the necessary growth margins in physical 
size or power generation to host the air defense com-
mander mission or the energy-reliant weapons and 
sensors of the future. When the near-term develop-
ment risk already inherent in the Flight III program 
is weighed against the twin necessities of fielding a 
cruiser replacement and surface combatants capa-
ble of increased power generation, Repair and Rebuild 
cannot recommend expanding production of the 
Burke-class. Even as the fleet expands, resources are 
finite, and the relative strategic priority of address-
ing the attack sub shortfall far outweighs the need 
for more large surface combatants. The Navy has 
already hinted at this—if it is a choice between subs 
or destroyers, the admirals want subs.64

Instead, under the rubric of a Future Major Sur-
face Combatant program, the Navy should focus first 
on developing a large, flexible surface combatant to 
replace its cruisers, with the eventual possibility of 
producing a scaled-down variant with a displace-
ment comparable to current destroyers. An approach 
focused on power generation and flexibility not only 
would result in better capability across a ship’s lifes-
pan, but may prove significantly more cost-effective 
than the current approach to ship design.65 Designing 
flexible ships entails building in a significant degree 
of standardization and growth margin to maximize 
the rate at which evolving technology can be inserted. 
The Future Major Surface Combatant can be the first 
class to fully embrace these shipbuilding principles. 
Forgoing near-term destroyer procurement to focus 
on cruiser-equivalents with increased power genera-
tion to support operational railguns, directed-energy 
weapons, and modern command and control and 
defensive suites will also better posture the Navy for 
the mid-to-late 2030s.

The Navy is already heading in this direction, per 
former Director of Surface Warfare Rear Admiral 
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Peter Fanta66 and Fleet Forces Command chief Admi-
ral Phil Davidson.67 But the service does not know 
exactly what this large Future Major Surface Com-
batant will look like yet. Various authors proffer a 
Zumwalt-class variant, a surface combatant based on 
the in-production LPD-17 hull, the impending LX(R) 
replacement for current LSDs, or some clean-sheet 
design, depending on the necessary timelines. But 
it should be woefully obvious that combatant com-
manders cannot wait until the early 2030s to cut steel 
on these ships. To that end, Repair and Rebuild pro-
grams a small but symbolic amount of funds for accel-
erating Future Major Surface Combatant–related 
tradespace studies and early applied research.

Considering the weapons of the future—hyperve-
locity projectiles, railguns, and directed energy—the 
latter appears to have the most near-term prom-
ise. Repair and Rebuild recommends further central-
ized directed-energy weapons funding, which can be 
devolved to the Navy to follow up on its Laser Weap-
ons System deployment68 and its Laser Weapon Sys-
tem Demonstrator experiment.69 Much less good 
news has emerged from the hypervelocity projectile 
program70 and the electromagnetic railgun program.71 
Still, these are clearly the weapons of the future, and 
Repair and Rebuild’s decision to advance development 
of a new major surface combatant makes clear that 
these weapons must be taken seriously. But while 
these programs must be protected financially, policy-
makers in this case cannot force research and devel-
opment to move more quickly by simply throwing 
more money at it. 

Small Surface Combatants and Mine 
Warfare

Repair and Rebuild disagrees most strongly with the 
existing shipbuilding plan by recommending an expan-
sion of the Littoral Combat Ship program and its frig-
ate follow-on. While the LCS program suffered serious 
growing pains, the defense policy discussion about the 
program’s overall value is rife with mischaracterization72 
and blinded by perceived shortcomings of the ship inde-
pendent of appropriate consideration of the program’s 
history and the near-term demands of the fleet.

While Secretary of Defense Ash Carter tried to 
cut the LCS program, the Navy’s 2016 force struc-
ture assessment validates the requirement for at 
least 52 small surface combatants, LCS and frigates 
combined. Yet the current shipbuilding plan would 
lead to a drop to about 31 small surface combatants 
in FY2023, and it would never come close to reach-
ing the required 52 ships within the 30-year period. 
Repair and Rebuild endorses the currently evolving 
frigate plan, but recommends continued purchase 
of LCS alongside the frigate. Plans to immediately 
truncate the now-proven LCS in favor of clean-sheet 
designs for larger frigates would inject unnecessary 
acquisition risk into the frigate’s development time-
line. The Navy needs both frigates and LCS, and 
Chief of Naval Operations Admiral John Richard-
son has displayed admirable reticence about start-
ing entirely anew on the small surface combatant 
force by abandoning LCS.73 Recent studies, includ-
ing the CSBA and N81 fleet architecture studies and 
the McCain plan, agree on the need to expand the 
number of small surface combatants with unmanned 
surface/underwater vehicles. But rather than rely on 
new ship designs—whether offshore patrol vessels, 
European-style frigates built for high-intensity mis-
sions, or UUV/USV (unmanned underwater vehicle/
unmanned surface vessel) motherships—Repair and 
Rebuild recommends expanding and modifying the 
existing LCS program of record, based on the imper-
ative and immediate need for low-cost presence mis-
sions, manned-unmanned teaming, and inadequate 
capacity and capability in littoral antisubmarine and 
mine warfare.

Three overarching considerations push this 
report’s analysis in this contrarian direction.

First, the Navy needs hulls in the water now, not 
later. Given the shortages of combat vessels, the Navy 
cannot in good conscience throw out an opportunity 
to take advantage of hot production lines in favor of 
conducting yet another lengthy design and develop-
mental process. The LCS program has worked through 
most of its kinks, and neither the guided missile frig-
ate program FFG(X) nor its follow-on are likely to be 
as survivable or lethal as critics want them to be—and 
they certainly will not be license-produced. There will 
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always exist a naval need for lower-end ships that can 
self-deploy from the continental United States and 
relieve high-demand assets—destroyers and attack 
subs—of their less demanding missions, such as pres-
ence operations. Unmanned systems—even if the 
Navy can quickly expand their availability and capabil-
ity—cannot perform many of these presence missions, 
which depend on US Navy personnel talking and oper-
ating with sailors from partner and allied navies.

Second, the future of littoral warfare is here, and 
the US Navy is behind, particularly in its mine war-
fare capability.74 Adversaries have invested heavily in 
this area, but American answers beyond LCS are lack-
ing. The only alternative would be extending the ser-
vice of the ailing Avenger-class mine countermeasures 
ships, but this would provide no answer to adver-
saries’ growing diesel submarine capabilities, not to 
mention the increasing threat posed by anti-surface 
littoral operations by fast attack craft.

The Navy has touted many unmanned and/or 
autonomous systems as the answer to these oper-
ational challenges. Yet it is unclear if these systems 
possess the autonomy today to conduct realistic 
combat operations without intermittent adjustment 
by human sailors. This raises the third and final 
point for saving LCS: The program is the test bed of 
manned-unmanned teaming, the cultural and opera-
tional bridge to truly capturing advances in maritime 
autonomy. Per Admiral Davidson:

Anybody who’s thinking we’re going to operate 
unmanned platforms from a DDG in large numbers 
is just flat wrong, there’s no capacity to do that. Any-
body who thinks we’re going to operate large num-
bers of unmanned assets from amphibious ships, 
please call the Marine Corps and give them that idea, 
I’d be curious what they say about that. . . . It is going 
to come on LCS, so when we start to look out there 
15, 20 years, the mission packages in that timeframe 
are going to be markedly different than what we’re 
putting out there in the first iteration of LCS.75

To afford this burgeoning area of technology room 
to experiment and allow autonomous systems to rap-
idly disseminate into relevant warfighting functions, 

the Navy must develop a cohort of sailors used to 
interacting with these systems. The only way to move 
forward in autonomy at sea—even if it means exper-
imenting and occasionally failing—is to get these 
systems out to sailors as soon as possible. That will 
happen much more slowly without the LCS program, 
which has already taken control of perhaps the most 
interesting existing unmanned naval program: DAR-
PA’s ACTUV sub-trailing USV.76

The current small surface combatant plan 
remains in tumult. Ostensibly, the Navy will con-
tinue purchasing original LCS variants through the 
first year of frigate procurement, tentatively slated 
for FY2020. Instead of this anemic shipbuilding  
rate, Repair and Rebuild adopts a small surface com-
batant strategy advocated by the Hudson Institute’s 
Bryan McGrath,77 which would see the Navy con-
tinue building both original LCS and a new frig-
ate (beginning in FY2020) at the rate of two each 
per year through FY2025 as the service determines 
what the future of a true open-ocean frigate looks 
like. This plan accelerates work on the Future Major 
Surface Combatant, which will allow the Navy to 
determine if it should procure whichever frigate it 
purchases in FY2020 over the long term or, as was 
originally planned, pursue a new, more capable 
design beginning in FY2025.

Rebuild and Repair would build two extra original 
LCS of one variant per year through FY2025, resulting 
in a 46-ship fleet by 2025. This is enough for 10 opera-
tional squadrons, with the original four ships used as 
research and development platforms. This build rate 
would procure 10 extra LCS within the FYDP com-
pared with the original FY2018 shipbuilding plan, and 
construction of each vessel within 50 months is cer-
tainly possible with a stable production line.78

The second original LCS shipyard would transi-
tion to building a frigate in FY2020.79 Two frigates 
are added to those already slated to be procured in 
FY2020 to FY2021, and the line then builds two per 
year through FY2025, resulting in 12 total frigates 
total by mid-decade, when a decision should be made 
on whether to continue production or move toward a 
more capable open-ocean frigate design, as originally 
planned.
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The LCS and its frigate variant should be split into 
separate line items, but remain under one program 
executive officer to maximize the benefits of mis-
sion module work for the original LCS and whatever 
frigate designs follow. In the long term, the original 
LCS variants would focus on mine countermeasures 
and littoral antisubmarine warfare (ASW), while the 
follow-on frigate would lean toward an escort and sea 
control by concentrating on blue-water antisubma-
rine and anti-surface warfare.

Instead of leaving the small surface combatant 
requirement of 52 ships shortchanged throughout the 
2020s with only 40 ships, Repair and Rebuild gener-
ates about 58 total surface combatants even before 
procurement of the true open-ocean frigate begins. 
The Navy’s current plan, following a review by Vice 
Admiral Rowden,80 would see each of the original LCS 
variants specialize in either mine warfare or antisub-
marine warfare, a wise decision given the impending 
retirement of mine countermeasures ships and the 
growing relevance of littoral ASW. While Freedom- and 
Independence-class LCS will focus on these two mis-
sion areas, they should still receive lethality upgrade 
backfits—including anti-ship missiles—as soon as 
possible. The original LCS modularity concept of rap-
idly swappable modules is likely dead for good, but 
the program can still achieve a degree of long-term 
modularity by tailoring further upgrades to specific 
LCS squadrons permanently serving in specific areas 
of operation, whether these squadrons are home-
ported forward or rotationally based. For instance, 
future LCS squadrons based at Bahrain might want 
smaller guided missiles to deal with the fast attack 
craft threat, while Singapore-based LCS might want 
to trade anti-surface weapons for improved sonar and 
UUV command and control capabilities.

UUVs/USVs

There are innumerable opportunities to invest in 
maritime autonomy across all platform types, from 
micro-UUVs and basic gliders to medium-sized 
UUVs launched from torpedo and missile tubes to 
self-deploying large surface and undersea vessels. 

These systems could operate across the mission spec-
trum, supporting missions ranging from open-water 
ASW81 to mine warfare.82 It is certainly notewor-
thy that the Navy’s own N81 fleet architecture plan 
heavily emphasizes unmanned vehicles, particularly 
medium and large USVs and UUVs. The limiting fac-
tors in this area are the ability to hasten the devel-
opmental cycle for new systems, as this cycle is a 
function of both opportunities to experiment and the 
existence of rapid acquisition authority. Furthermore, 
improvements to the ability to command and control 
unmanned platforms must be pursued, as that will 
likely remain the limiting factor in employment of 
unmanned systems.83

Repair and Rebuild establishes a rapid prototyping 
and fielding fund intended largely to accelerate work 
on maritime autonomy. Similar initiatives already 
exist. For example, the 2015 Defense Science Board 
study on autonomy recommended two experiments 
of this sort. The first is an Office of Naval Research 
user evaluation study on autonomous mine detec-
tion and disposal.84 The second is a Navy-DARPA 
collaboration on experimenting with autonomous 
UUVs used for offensive mining.85 Similarly, the 
extension of the current XLUUV program of record 
will determine whether expanding procurement of 
XLUUV subs is operationally desirable throughout 
the fleet.86

Lastly, an expanded LCS buy and further ESB 
procurement should provide increased opportu-
nities to experiment with platform-neutral inte-
gration of certain unmanned systems to provide 
strategic flexibility in rapidly responding to emerg-
ing regional threats.87 Ideally, sailors could bring 
many unmanned capabilities with them regardless 
of what class of ship they crew.

Combat Logistics Fleet

Given the need to expand forward presence and the 
uncertain future of more forward basing, the Navy’s 
new force structure assessment inadequately grows 
the logistics fleet requirement by three ships from 29 
to 32. To propel the Navy toward a goal of more than 



MACKENZIE EAGLEN

57

32 combat logistics ships, Repair and Rebuild accel-
erates several auxiliary programs. Production of the 
Lewis-class TAO-(X) oiler should be doubled, espe-
cially as the Navy studies installing more advanced 
self-defense capabilities on the class. The Stackley 
memo affirms such production increases are possi-
ble and desirable.88 The Navy should pursue a sim-
ilar acceleration for the T-ATS(X) replacement for 
the fleet tugs and salvage ships and the LCU 1700 
line—the lead ships of both lines were procured 
on an accelerated basis in FY2016.89 The LCU 1700 
recapitalization program and procurement of the 
new Ship-to-Shore Connectors can and should be 
finished within the FYDP. The Navy should explore 
an expanded submarine tender fleet and secondary 
homeporting options as the silent service expands.

Pursuing these options will signal support for a 
strong combat logistics fleet while discussion contin-
ues about how the optimal size of the fleet will change 
based on the success of any new forward-basing 
initiatives.90

Carrier Air Wing

The Navy’s carrier air wings face near-term short-
falls in general readiness and the availability of strike 
aircraft, in addition to looming long-term questions 
about the relevance of the future air wing. Fixing 
the dreadful state of naval aviation requires a cou-
pling of emergency maintenance funding and aircraft  
procurement.91

In the near term, Repair and Rebuild would pro-
vide the Navy with 120 new F/A-18E/F and EA-18G air-
frames to cover the current fighter shortfall created 
by overuse of existing fighters and delays in fielding 
the F-35C.92 Even with this plan’s increase in F-35C 
production, the immediate need for aircraft remains 
dire to avoid the spiraling cost of the overstretched 
Super Hornet fleet and to protect against continued 
high operational tempo or delays (however unlikely) 
in the MQ-25A carrier drone tanker program.93 At 
the same time, Repair and Rebuild doubles F-35C 
production throughout the FYDP to take advantage 
of the efficiencies generated as the entire program 

ramps up. This will result in procurement of 82 extra 
carrier-launched Joint Strike Fighters by FY2023. 
With more F/A-18s on the deck, the Navy also receives 
some breathing room to integrate the C-model Joint 
Strike Fighter at its leisure, as it is currently far behind 
the Marine Corps and Air Force in acculturating its 
pilots to the qualitative change the Joint Strike Fighter 
brings to the fight at sea.

With accelerated purchase of F-35Cs, Repair and 
Rebuild also intends to make the point that the Pen-
tagon should no longer view Carrier Strike Groups 
as primary contributors to steady-state strike mis-
sions in relatively permissive environments, such as 
those performed in the 5th Fleet area of operations to 
support American efforts in Iraq, Syria, Afghanistan, 
and elsewhere. The Navy must hone the carrier air 
wing of the future for use in high-end conflict, capa-
ble of conducting the full range of missions in con-
tested environments. As detailed elsewhere, Repair 
and Rebuild invests in organic ground-based fires and 
lower-cost forward-based Air Force assets to lessen 
the demand for carrier-based strike in permissive 
environments.

Beyond strike aircraft, planned V-22 buys should 
be restored to their planned levels before cuts in the 
FY2017 budget,94 and E-2D production should be sta-
bilized at a minimum of six aircraft per year. Given 
this plan’s expanded purchase of Marine Corps V-22s, 
the Navy’s purchase of HMV-22 Ospreys to replace 
the C-2A Greyhounds in the carrier onboard deliv-
ery mission should benefit from the savings unlocked 
through multiyear procurement authority.

The Navy’s current plan to develop an unstealthy 
tanker and ISR carrier drone (MQ-25A Stingray, for-
merly CBARS) remains a sound near- to mid-term 
choice that will reduce risk in current carrier air 
wings and prepare the future carrier air wing for air 
operations with autonomous assets. But the Navy 
cannot wait until after this aircraft is fielded to 
think about the forgone requirements of the original 
Unmanned Carrier-Launched Airborne Surveillance 
and Strike (UCLASS) program. These requirements, 
dating back to the failure of the A-12 Avenger in 
the George H. W. Bush administration, still remain 
largely unfilled.
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As currently envisioned, the future carrier air 
wing will be far from impotent. But the addition of 
a long-legged stealthy strike drone would greatly 
expand the Carrier Strike Group’s operational util-
ity. One could even imagine a future in which certain 
carriers overload on unmanned aircraft for particu-
larly dangerous assignments.95 Similarly, while the 
MQ-25A will field a residual ISR capability, carrier 
commanders should continue their push to field a 
small number of purpose-built organic ISR drones. It 
remains unclear whether carrier-based drone devel-
opment programs could realistically be accelerated 
within the FYDP, but a dual-track approach could 
certainly be pursued to at least restart UCLASS 
development as the MQ-25A program continues. 

Non-Carrier Naval Air

The Navy should increase investment in its maritime 
patrol and sub-hunting duo, the P-8A Poseidon and 
MQ-4C Triton. The P-8A program remains remark-
ably successful in production, and the MQ-4C’s broad 
maritime surveillance and data relay functions will 
prove particularly important in future operations in 
the Western Pacific. Repair and Rebuild resources the 
Navy’s unfunded request for more P-8s above the 
program of record in FY2018, and thereafter recom-
mends augmenting further buys to provide for an 
additional three forward-based squadrons. While the 
five global Triton orbits are already planned, the Navy 
should explore further forward basing for the P-8A 
fleet, a project it began with its small FY2017 reinvest-
ment in Iceland’s Keflavik Air Base.96

Repair and Rebuild also intends that a portion of 
the dedicated rapid prototyping and fielding fund be 
used to support the development of new non-carrier 
unmanned aviation, such as DARPA’s vertical-takeoff 
TERN program for use on both small and large sur-
face combatants.97

Munitions and More

Even before the Navy’s 2016 force structure assess-
ment, the surface force’s orientation toward the 
concept of distributed lethality necessitated further 
investment in long-range, precision-guided muni-
tions to expand and diversify the offensive striking 
power of the fleet. More munitions of all types, from 
anti-ship capable Standard Missiles and Tomahawks 
to the RAM and ESSM programs, are needed to rem-
edy perilous shortfalls. Sufficient slack should be built 
into these buys to account for the need to replace 
older munitions and the possibility of adding vertical 
launch cells to amphibious ships, as General Neller 
and Admiral Richardson have discussed.98

As the Next-Generation Land Attack Weapon, the 
replacement for the Tomahawk, will only begin its 
analysis of alternatives next year, it probably cannot 
be accelerated in the near term. Yet given that this 
replacement will not reach the fleet until 2028 at 
best means that further Tomahawk production is in 
order, particularly given the development of upgraded 
seeker head that allows it to act in an anti-ship role.99 
Continuing production through 2020 will provide an 
operational cushion before the Navy begins integrat-
ing the new seeker head when missile recertification 
begins in FY2019.100 

Both the Navy and Air Force will begin produc-
ing the LRASM-A (Long-Range Anti-Ship Missile) for 
fielding on the B-1B in FY2018 and F/A-18 in FY2019. 
This plan provides additional funds to maximize pro-
duction at 48 missiles per year through the remainder 
of the FYDP to improve the striking range of the car-
rier air wing.101 Additionally, the Navy’s replacement 
for the sub- and surface ship–launched Harpoon mis-
sile is currently slated to be an evolution of the LRASM 
design called OASUW Increment 2 and will replace 
the Harpoon sometime after 2024. The Navy should 
study whether that timeline could be accelerated 
while maintaining adequate competition among con-
tractors. This would rectify the glaring lack of anti-ship 
striking range the fleet currently suffers. OASUW 
Increment 2 may also dovetail with efforts to develop 
an offensive weapon for the true open-ocean frigate. 
Repair and Rebuild further supports accelerated range 
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extension of the advanced anti-radar guided missile 
(AARGM-ER)102 and long-term development of a new 
long-range antisubmarine rocket to extend the ASW 
reach of surface ships.

While unclassified data on increasing Standard 
Missile production do not exist, the Navy should 
consider accelerating the rate of SM-6 Block I Incre-
ment 2 engineering change proposal backfits. This 

modification gives the weapon an anti-ship mode, 
turning the SM-6 into the most versatile missile in the 
world.103 As SM-3 Block IIA development is scheduled 
to end in 2017, the Navy and Missile Defense Agency 
should study whether the far more capable SM-6 mis-
sile could be bought in greater quantities to mitigate 
the shortfall in earlier Block IA/IB missiles resulting 
from years of truncated buys.
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Prepare the Marine Corps for 
High-Intensity Conflict

I f the Marine Corps is the nation’s Swiss Army knife, 
then Commandant of the Marine Corps General 

Robert Neller wants a bigger, sharper blade. The Corps 
is changing. With the advent of the V-22, F-35B Joint 
Strike Fighter, CH-53K, and the America-class amphib-
ious assault ships, the Marines are more expeditionary 
and deadly than ever. 

New Marine Corps operating concepts—from 
expeditionary advance base operations to distrib-
uted STOVL operations and the “Lightning car-
rier” idea—are all steps in the right direction. The 
service’s operational planning mirrors the Marilyn 
Ware Center’s vision for the future of amphibious 
operations in contested areas: lethal Marine ground 
and air forces distributed at austere land locations 
to create a more resilient form of power projection. 
This goal is best described in the 2017 Marine Avia-
tion Plan.1 To anchor that effort, Repair and Rebuild 
would increase purchases of the F-35B by 64 aircraft 
over the FYDP and expand and upgrade the rest of 
the Marine Corps aviation enterprise. Continuing on 
this path, the Corps should ensure that marines have 
the tools to achieve overmatch once ashore, where 
they face tactical and operational problems similar 
to those of the Army. 

Overall, the Marine Corps should drive toward a 
proportional expansion back to its wartime height of 
202,000 active-duty marines, accelerate its existing 
and planned modernization, and move quickly to pro-
cure new small-unit capabilities as part of its Force 
2025 initiative. With the exception of a follow-on 
to the canceled Expeditionary Fighting Vehicle, the 
shape of Marine Corps lift in the future is largely 
known. The Corps’ ongoing LX(R) amphibious ship 
and Amphibious Combat Vehicle (ACV) efforts, the 

recapitalization of Navy hovercraft, and the purchase 
of the CH-53K heavy lift helicopter are all essentially 
locked in. The amphibious fleet can and should move 
to the baseline requirement of 38 ships by the FYDP’s 
conclusion, even as the Corps continues to deploy 
its cost-effective land-based Special-Purpose Marine 
Air-Ground Task Forces (MAGTFs). 

Force Structure

While the Trump administration plans an infantry- 
focused expansion from 185,000 active-duty marines 
to between 200,000 and 210,000,2 Corps leadership 
wisely remains interested in a proportional buildup 
that concentrates on balancing force structure, read-
iness, and modernization.3 That said, the force needs 
to immediately add specialists in cyberwarfare, elec-
tronic warfare, information operations, intelligence 
analysis, communications, and air defense.4 

Based on an updated force structure assessment, 
Lieutenant General Robert Walsh, the officer in charge 
of Marine Corps Combat Development Command, 
pegged the Corps’ new target at 190,000 active-duty 
marines.5 Assistant Commandant General Glenn Wal-
ters subsequently raised that number to 194,000 in 
testimony.6 These testimonies indicate that personnel 
growth up to that level will principally consist of the 
aforementioned specialty fields as well as small addi-
tions to most branches to reduce deployment stress.7 
Repair and Rebuild would provide $1.2 billion per year 
beginning in 2018 in support of existing force structure 
requirements to jump-start the expansion to 195,000 
active-duty marines. The Corps’ overall capacity nom-
inally aligns with the number of available amphibious 
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ready groups. Given previous commentary by Marine 
leaders, this plan assesses that the Marine Corps 
requirement for 38 amphibious ships aligns with an 
active-duty force of about 185,000 marines. There-
fore, the growth in combat capacity will hit diminish-
ing returns at some point given the limiting factor of 
amphibious ships, although new employment con-
cepts raise the point at which that occurs. The Pen-
tagon should retain and expand the land-based 
Special-Purpose MAGTFs and take full advantage 
of additional Expeditionary Sea Base (formerly the 
Afloat Forward Staging Base) ships for steady-state 
sea-basing in the three major naval hubs: the Mediter-
ranean, the Persian Gulf, and the Western Pacific.

Yet expected demand for Marine Corps forces 
will only rise, so Repair and Rebuild recommends 
Marine Corps end strength grow to 202,000 
active-duty Marines by FY2022. The Marine Corps 
has publicly stated that it can add new marines at 
this pace.8 These 7,000 additional marines above 
the requested end-strength target of 195,000 would 
add an extra aviation combat element, an extra 
Lightning carrier aviation element, and a HIMARS 
battalion to be divvied up by various ground com-
bat elements—all by FY2021. All costs—including 
acquisition, military personnel, and operations and 
maintenance funding—are included in this plan’s 
financial calculations.  

Table 10. AEI’s Repair and Rebuild: Additional Marine Corps Funding Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Increase F-35B buy by 64  
     through FY21 $1,750  $1,750  $1,750  $1,250  $1,250  $7,750 
Expand active USMC to  
      202,000 by FY22 $1,215  $1,625  $2,785  $2,785  $2,785  $11,195 
Expand aviation combat  
     elements and add  
     rapid upgrades $1,790  $1,665  $1,200  $1,225  $700  $6,580 
Accelerate ground vehicle  
     upgrade/replacement effort $175  $175  $150  $150  $100  $750 
Restore readiness and push  
     new capability to tactical units $2,185  $2,210  $2,010  $2,060  $2,110  $10,575 
Total $7,115  $7,425  $7,895  $7,470  $6,945  $36,850

Source: AEI calculations.

Table 11. AEI’s Repair and Rebuild: Additional Marine Corps Quantities Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

F-35B Joint Strike Fighter  14 14 14 11 11 62
Active-duty Marine Corps  
     end strength 10,000 2,000 5,000   17,000
MV-22 Osprey 6 6 6 6  24
CH-53K heavy-lift helicopter 3 3    6
KC-130J cargo/tanker aircraft 4 4 4 4 4 20

Source: AEI calculations.
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Ground Forces

The Marine Corps ground forces are in poor shape for 
the high-end fight. Repair and Rebuild first provides 
new funding to support Force 2025 efforts to enhance 
squad-level capability and expand organic artillery in 
Marine expeditionary units, preferably piggybacking 
off the Army’s HIMARS9 and M777 upgrades.10 For 
its ground forces, the Corps should examine whether 
it can accelerate the fielding of the 600-vehicle ACV 
Increments 1.1 and 1.2, given the program’s relative 
success so far.11 Given the unlikelihood of a bona fide 
Expeditionary Fighting Vehicle replacement any time 
soon, this represents the near-term investment most 
likely to pay significant dividends to the warfighter. 

Beyond the ACV, the Corps must move up its dead-
line for deciding on a follow-on capability to the Expe-
ditionary Fighting Vehicle before 2025. This initiative 

should be informed by a beefed-up Ship-to-Shore 
Maneuver Exploration and Experimentation Task 
Force.12 The Corps should finish its upgrades to exist-
ing vehicles within the FYDP, concentrating on pro-
grams such as the Amphibious Assault Vehicle (AAV) 
Survivability Upgrade and the Light Armored Vehicle 
(LAV) maintenance and anti-tank upgrade programs. 
Its LAV vehicles, originally scheduled to retire in 
2003, should be replaced far sooner than 2035, given 
the Corps’ preference for a more mobile and better 
protected vehicle.13 Such a program of record could 
easily begin before the FYDP’s end. As in the Army, 
there is no reason for delaying JLTV acquisition.14 In 
many cases, improvements to ground force vehicles 
can manifest rapidly at low cost based on technol-
ogy that already exists, a course of action the Marine 
Corps should continue pursuing with its Internally 
Transportable Vehicle (ITV) program.15 

Prepare the Marine Corps for High-Intensity Conflict 

• Expand active component end strength to 202,000 by FY2022.
• Add 10,000 Marines for specialty fields (cyber/EW/IW/ISR).
• Add two aviation combat elements and one HIMARS battalion.

• Strengthen aviation combat elements.
• Increase F-35B by 62 aircraft through FY2022 to focus Corps on distributed STOVL oper-

ations and LHA/Lightning carrier concept. 
• Expand V-22 (+24), KC-130J (+20) buy and accelerate MUX development.
• Rapidly field Harvest HAWK and V-22 weapons and ISR kits, as well as Intrepid Tiger  

EW pods.

• Accelerate ground vehicle upgrade and replacement effort.
• Finish AAV upgrades early, and accelerate ACV development and fielding. 
• Fund S2ME2 task force to decide on EFV follow-on before 2025.
• Begin LAV replacement program.

• Restore readiness and push new capability to tactical units. 
• Fund mitigation strategy for aviation readiness crisis and full-spectrum training for MEUs. 
• Use Sea Dragon 2025 experimentation to rapidly upgrade Marine capability at scale.
• Bring Army artillery enhancements to Marines. 
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Below the battalion level, the possibilities for 
near-term capability improvement are nearly 
endless. Repair and Rebuild provides more than  
$300 million per year for expanded experimenta-
tion with existing equipment and rapid prototyping 
of these lower-echelon capabilities. Since assum-
ing command, General Neller has focused on restor-
ing high-end capability in support of the new Marine 
Corps Operating Concept released in September 
2016.16 The need for a renewed focus on tactical over-
match shines clear after a decade of fighting insur-
gents. According to Neller:

An insurgent that was brave and courageous and gave 
us a handful, but that insurgent didn’t have electronic 
warfare. That insurgent didn’t have an air force. That 
insurgent didn’t have effective indirect fire. That 
insurgent . . . didn’t have the ability to take down our 
networks or jam our comms. That insurgent didn’t 
have armor formations that could maneuver across 
a battlespace. That insurgent didn’t have a sophisti-
cated information operations plan to deceive not just 
our force but the American people.17

In support of this new concept and the Marine 
Corps efforts to adopt the Army’s new multidomain 
battle concept, Neller stood up Marine Corps Force 
2025, a near- to mid-term training and equipping road 
map intended to close immediate capability gaps and 
inform the next operating concept.18 It leans heavily 
on a generous experimentation regimen called Sea 
Dragon 2025, which combines outside-the-box twists 
to existing exercises conducted by the Marine Corps 
Warfighting Lab19 and a new dedicated field prototyp-
ing unit, Kilo Company, 3rd Battalion, 5th Marines. 

Beyond reviving old tactical techniques and add-
ing new ones, this plan endorses procurement strate-
gies that seek to immediately enhance lethality across 
the Corps.20 The metrics-based processes under 
development to support the Ship-to-Shore Maneu-
ver task force should allow promising capabilities to 
be more rapidly identified so that new acquisition 
authorities can be used to purchase significant quan-
tities of desired equipment.21 That could result in new 
small-unit breakthroughs, such as a next-generation 

water purifier and rapid and continual fielding 
of incremental improvements in command-and- 
control and fire control systems. It certainly would 
heavily emphasize equipping all smaller units with ISR 
drones, such as small fixed-wing ISR drones, MQ-9 
Reapers, or even quadcopter microdrones, which are 
currently planned for distribution in only four battal-
ions.22 On the ground, unmanned systems such as the 
MUTT logistics and MAARS fire-support vehicles23 
will take a load off marines, and the Ground-Based Air 
Defense System and man-portable counter-drone sys-
tems will quickly shore up air defense capabilities.24 

Aviation

The Marine Corps aviation readiness crisis is dire,25 
but fortunately there is a great interest in the Penta-
gon and Congress in resolving it.26 Increased readi-
ness spending in Repair and Rebuild fully funds the 
“get-well plan” championed by former Marine Corps 
Deputy Commandant for Aviation Lieutenant Gen-
eral Jon Davis.27 Yet as with every service, readiness 
problems are intimately linked with both inadequate 
force structure and a lethargic acquisition pace.

Repair and Rebuild would increase F-35B produc-
tion from 20 to between 32 and 34 aircraft per year, 
building 64 STOVL jets above currently planned 
levels through FY22. This would allow the Marines 
to stand up about four squadrons by the end of the 
FYDP, accelerating the retirement of legacy fight-
ers and resourcing new aviation combat elements. 
Given the capability gulf between F-35Bs and the 
Harriers and F/A-18C/Ds they will replace—and the 
maintenance-intensive nature of the legacy jets—this 
is one of the most effective near-term investments for 
the entire joint force.28 Unlike in the Air Force, where 
the scale of the F-35 purchase increase will expand 
force structure, Davis indicated that an accelerated 
buy rate of F-35Bs would largely speed up the retire-
ment of old F/A-18C/Ds and Harriers.29 Repair and 
Rebuild also recommends the Marine Corps consider 
purchasing larger unmanned aerial vehicles, such as 
the MQ-9 Reaper and the developmental MAGTF 
Unmanned Expeditionary (MUX) drone, with the aim 
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of cooperatively teaming them with F-35Bs.30 To sup-
port end-strength increases in infantry units, this plan 
triples the KC-130J buy rate from two to six per year 
and adds an extra seven AH-1Zs, six CH-53Ks, and  
24 V-22s over the FYDP. 

Repair and Rebuild strongly recommends the 
Corps accelerate the V-22 Aerial Refueling Sys-
tem (VARS) kit, the V-22/KC-130J sensor/weapons 
package upgrade, and the timetable for fielding the 
MUX. Additionally, given its emphasis on distributed 

Figure 15. Dispersed Power Projection

Source: AEI calculations.
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operations, the Corps should launch an official exam-
ination to determine if a new cargo airframe beyond 
the KC-130J is needed to support expeditionary oper-
ations.31 Lastly, Marine aviation should more rap-
idly field the Intrepid Tiger II electronic warfare pod 
on as many different aircraft as possible to improve 
their survivability in nonpermissive environments.32 
Funding is provided in this FYDP to support all these 
diverse objectives.

Amphibious Forces

The last shipbuilding plan called for expanding from 
31 to 35 amphibious ships by 2022, but the most recent 
2016 force structure assessment sets an ultimate tar-
get of 38 amphibious vessels.33 The shipbuilding plan 
resources 11 LHA/LHD, 12 LPD (13 with an extra 
FY2017 ship), and 11 LSD/LXR. The most reason-
able path forward to 38 ships by 2025 would be to add 
another aviation-focused America-class LHA while 
accelerating the LX(R) program as much as possible, 
for a 12/13/13 mix of LHA/LHDs, LPDs, and LSD/LXRs. 

Combatant commander demand for amphibi-
ous ships remains higher than the capacity supplied 
by even 38 vessels. Consequently, the Marine Corps 
would benefit from a five-hull increase of the Expedi-
tionary Sea Base fleet and further forward stationing 
of these ships. Navy expeditionary warfare director 
Marine Major General Christopher Owens is quite 
sanguine about the ability of the amphibious ship 
industrial base to respond to these modest increases 
in build rates.34 The recent shipbuilding memo from 
acting Secretary of the Navy Sean Stackley further 
confirms the capacity of the industrial base to meet 
the accelerated schedule described in this plan.35

LHA-6 America-Class. Repair and Rebuild would 
procure a third Flight 0 America-class LHA in FY2020 
(as indicated in the Navy section on aircraft carriers), 
but the future of this class must be holistically stud-
ied in greater depth beyond the next two ships. This 
plan’s preference would be to move to a three-year 
construction cycle and alternating procurement of 
aviation-focused Flight 0 and traditional well-deck 

Flight I variants. In this model, FY2024 procurement 
of a Flight I LHA-10 should be moved to FY2023. Yet 
building aviation-centric LHAs every other procure-
ment availability might move the Corps to an unten-
able overemphasis on aviation relative to traditional 
amphibious operations. The Marine Corps should 
study whether Flight I America-class capacity lost 
through such a rotational building program could be 
filled with other platforms, such as extra LX(R) ships 
or Expeditionary Transfer Docks (ESD). 

LPD-17 San Antonio-Class and LX(R) (LSD 
Replacements). Reaching 38 amphibious ships 
quickly requires investment in either LPDs or LX(R) 
ships. Since the LX(R) is a derivative of the LPD, 
which remains on a hot production line, the acqui-
sition risks are low. Repair and Rebuild would accel-
erate the first LX(R) from deployment in FY2020 to 
FY2018, an option already offered by industry, which 
wants to minimize the transition pains between LPD 
and LX(R). The procurement of LPD-29 in FY2017 
affords breathing room for the Navy, which still 
requires a competition for the LX(R).36 Thereafter, 
this plan adds two more LX(R) buys in FY2019 and 
FY2021 to hasten the move to 38 modern amphibious 
ships in the near term.

ESB (Formerly AFSB). The new Navy force structure 
assessment also calls for doubling the ESB/AFSB fleet 
from three to six ships—a godsend for Marines, given 
the near-term shortfall in amphibious vessels. These 
platforms are incredible, low-cost presence machines 
for Marines, special operators, and littoral-focused 
sailors experimenting with unmanned systems. The 
first two converted Alaska-class tankers (Expedition-
ary Transfer Docks ESD-1 and ESD-2) are slated to 
take up long-term station off Japan and South Korea, 
and ESB-3 has already joined 5th Fleet in the Persian 
Gulf.37 ESB-4 and ESB-5 will likely be coveted by both 
European Command and Pacific Command. In par-
ticular, an ESB in the Mediterranean would act as a 
force multiplier by improving direct action options in 
North Africa, providing a lasting mine countermea-
sures presence in the 6th Fleet area of operations, 
and reducing the time that disaggregated Amphibious 
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Ready Groups must spend there. The same can be said 
of another ESB based in Australia, where the Darwin 
marines remain essentially stranded, or parked else-
where in Southeast Asia. An ESB there would allow 
the Marines to provide a lasting presence in the South 
China Sea. 

Given General Neller’s call for an ESB in the Med-
iterranean38 and the obvious utility of these ships for 
numerous steady-state missions in Asia, Repair and 
Rebuild would procure five new ESBs beyond ESB-5. 
Production at this rate, validated by the Stackley 
memo, would begin in FY2018.39 
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Refocus the Air Force on Air and 
Space Superiority

The capability gap that we’ve enjoyed here in the United States for 

years is closing and it’s closing fast. If we don’t pay attention to this, air 

power will no longer be an asymmetric advantage for the US military.

—General Mark Welsh, December 2015

The days of assumed American air and space supe-
riority are over. In no other area of warfare has 

the United States’ comparative advantage in warfight-
ing suffered so profoundly over the past 25 years. Tar-
geted investments in advanced integrated air defenses 
and long-range precision-guided missiles made by 
near-peer competitors disproportionately impact the 
US Air Force (USAF), both at its forward bases and in 
the air. For every DF-21D “carrier-killer” anti-ship bal-
listic missile deployed, there are dozens of other Chi-
nese, Russian, North Korean, and Iranian ballistic and 
cruise missiles aimed at regional American air bases 
across the globe.

To counter these threats, Repair and Rebuild 
pushes the Air Force to immediately double down 
on the two major thrusts of its current moderniza-
tion plan. First, the service must continue to lean 
on stealth designs to achieve dominance in the air 
and impose costs on adversaries. Second, the Air 
Force must complement its physical advantages in 
stealth design by fielding advanced sensor fusion 
and agile networking technologies to achieve dom-
inance in the electromagnetic spectrum. While each 
line of effort promises significant tactical advances 
for the Air Force, the combination of massed stealth 
and information superiority will also produce emer-
gent effects at the operational level of war and act as 
a force multiplier for the legacy force. Given the cost 

of maintaining fourth-generation fighters and other 
aging aircraft, combined with the limited prospects 
of technological breakthroughs in “sixth-generation” 
aircraft, this course of action represents the sound-
est development path for the Air Force. Stealth is 
surely the price of admission to the high-end fights 
of any future air campaign. In recognition of this 
reality, Repair and Rebuild emphasizes improving 
the F-22 and fielding the F-35A, B-21, and follow-on 
stealth aircraft as quickly as possible.1 As F-35 squad-
rons rapidly activate, the Air Force should move to 
deploy one blended F-22/F-35 wing forward in each 
theater to maximize the complementary character-
istics of these aircraft, which allow them to act as 
force multipliers for the fourth-generation aircraft 
currently stationed abroad.

For fifth-generation aircraft, even the massive 
value of physical stealth pales in comparison with the 
revolutionary changes in their ability to collect, pro-
cess, and disseminate information—in other words, 
their ability to achieve information superiority and 
allow pilots to make better decisions faster than 
their adversaries. To hear F-35 pilots discuss the dif-
ferences between flying a legacy fighter and a Joint 
Strike Fighter is to observe a qualitative change in 
how pilots conceptualize combat.2 A recent quip from 
F-35 test pilot Lieutenant Colonel David Berke illus-
trates this point:
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The most precious commodity by a huge margin is 
information. . . . If I put a list [of aircraft character-
istics] on a board right now and brought 100 pilots 
in and said, ‘You can only pick one quality,’ I guaran-
tee that 100 out of 100 pilots would pick situational 
awareness over any other quality—over speed, over 
maneuverability, over service ceiling, over range, 
over ordinance.3

The challenge for the Air Force lies in connecting 
these new fifth-generation aircraft to the legacy force 
to unlock the untapped potential in each through 
effective teaming. Chief of Staff of the Air Force Gen-
eral David Goldfein is specifically addressing infor-
mation superiority through two of his three new 
focus areas for the service. First, his push for “mul-
tidomain command and control” will help build the 
physical and virtual network needed to seamlessly 
integrate warfighters both inside the Air Force and 
across the services.4 Second, Goldfein is simulta-
neously seeking to create a cadre of personnel who 
better understand the nuances and complications of 
different areas of warfare, perhaps by training spe-
cialized multidomain command and control airmen.5 
As the Air Force provides a disproportionate amount 
of the joint force’s command and control capacity 
and capability, the service’s success in realizing mul-
tidomain command and control is vital for the entire 
Defense Department. 

Information superiority and stealth are neces-
sary but insufficient investments for the Air Force to 
appropriately modernize. Rapid advances in adver-
sary air defenses demand that the Air Force revi-
talize its suppression of enemy air defense (SEAD) 
and counter-air missions that have atrophied, like 
so many others, given the post–Cold War “peace 
dividend” and the permissive air environments 
encountered in operations since 9/11. Rebuild-
ing the competencies and capabilities necessary to 
renew proficiency in these mission areas will require 
investing in technologies old and new, dusting off 
forgone operational concepts including low-altitude 
penetration, and developing new concepts such as 
manned-unmanned teaming.6 Investment in these 
areas would diversify the Air Force’s operational tool 

set and mitigate the risks inherent in consolidating 
its tactical fighter fleet around stealth and network-
ing technology, which adversaries are actively work-
ing to undermine.

As the Air Force concentrates on achieving air 
superiority in contested airspace, it will need to 
move away from using its most capable aircraft to 
conduct missions in permissive airspace. That said, 
setting the Air Force on a path of long-term effi-
ciency has more to do with investments by the Army 
and Marine Corps than with new Air Force pro-
grams. In other words, efforts to provide sustainable 
fire support in enduring conflicts will rely more on 
expanding organic ground-based fires than on build-
ing a high-low mix of Air Force aircraft. The real 
high-low mix to be developed will result from join-
ing fifth-generation fighters and advanced support 
aircraft with disposable or reusable low-cost (semi)
autonomous drones to break the linear association 
of cost and capability, which has historically dictated 
that weapons for use in high-end warfare require 
long and expensive development timelines.

To situate airmen for the aerospace environment 
of 2030, the Air Force must also continue investing in 
developmental technologies, such as high-efficiency 
engines and aircraft, improved missiles, directed 
energy, (semi)autonomous air-launched drones, and 
a range of hypersonic designs. The Air Force must 
also achieve balance between adequately resourcing 
these emerging capabilities and expanding the num-
ber of airframes devoted to the crucial but less flashy 
enabling missions, including airlift, tanking, and sup-
port. Perhaps most importantly, the Air Force must 
move culturally toward the aspirational goals laid out 
in its 2015 operating concept.7

Lastly, the Air Force needs to continue its prom-
ising efforts to normalize space as a domain of war-
fare like any other. Programmatically, the Air Force 
must accelerate planning and experimentation for 
the next-generational satellite architecture. The ser-
vice should aggressively pursue space control with a 
robust “deterrence by denial” strategy while main-
taining America’s ability to engage in “deterrence by 
response” if necessary.8 
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End Strength

As his tenure ended, Chief of Staff of the Air Force 
General Mark Welsh advocated for a significant 
increase in Air Force end strength to meet growing 
mission needs and to reduce stress on airmen. Gen-
eral David Goldfein, the current chief, believes “the 
Air Force we need” will require 350,000 airmen by 
2024. That is 29,000 more than the currently funded 
force structure of 321,000.9 General Welsh went fur-
ther, noting that in order to meet new mission needs 
at reasonable manning rates, the Air Force will require 
40,000 to 60,000 airmen above today’s force.10 An Air 

Force spokesperson recently outlined a list of priority 
areas for active-duty end-strength growth, including 
fighter pilots, remotely piloted aircraft (RPA) opera-
tors, nuclear mission airmen, intelligence/targeting 
analysts, and space and cyber airmen.11 The fighter12 
and air mobility chiefs have each put forward similar 
calls for more pilots.13 

Yet manning rates have an attendant procurement 
dimension. As in the Army and elsewhere, a signifi-
cant part of the Air Force’s personnel shortfall results 
from simply having too few aircraft and too little flight 
time to support additional pilots.14 Repair and Rebuild 
provides the resources for about 20,000 new active 

Refocus the Air Force on Air and Space Superiority

• Grow USAF end strength to 350,000 by FY2023 (+9,000 for specialty fields, and 
+20,000 for combat Air Force squadrons).

• Accelerate F-35 buy, procure OA-X, and expand B-21 program.
• Increase F-35 production rate by 170 aircraft over six years. 
• Increase B-21 funding and expand program of record beyond 100.
• Purchase 168+ new light attack aircraft for two wings.
• Expand and accelerate legacy bomber (B-52 and B-2) upgrades, sustain F-22 upgrades, and 

invest in advanced engines (AETP).
• Invest in hypersonics and autonomy research for future high-low mix.

• Accelerate support aircraft recapitalization.
• Increase KC-36A production rate by 39 aircraft over FYDP and begin long-term develop-

ment of KC-Z. 
• Rehost 10 EC-130 mission sets on EC-37B, JSTARS Recap IOC before FY2024 and retain 

U-2 and RQ-4.
• Purchase 35 more C-130Js and 18 more MC/HC-130Js and move toward FAA mandate 

achievement.

• Drive toward new space architecture. 
• Invest in near-term experiments to inform more resilient and capable follow-on constella-

tions and improve ground control systems. 

• Restore readiness and expand munitions buy.
• Rectify pilot full-spectrum training and maintenance shortfalls. 
• Expand existing munitions buys (SDB, JDAM, JASSM-ER).
• Invest in new AAMs and low-cost munitions (e.g., AIM-120 Replacement and SACM).
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airmen. While tied to increases in the F-35 production 
rate, this growth will also go a long way toward meet-
ing the existing shortfall in fighter pilots and main-
tainers. This plan funds an additional 9,000 active 
airmen to address other Air Force missions. Under 
these growth rates, the Air Force would reach Gen-
eral Goldfein’s goal of 350,000 active airmen by 2024. 
Additionally, Repair and Rebuild would authorize the 
recruitment of 3,000 new National Guard airmen to 
bolster cyber operations.

Airpower 

The ability of the Air Force to meet its core traditional 
missions is increasingly at risk. To ensure Ameri-
ca’s military retains its comparative advantage—air-
power—in the future, the Air Force must act quickly 
in several areas. To adapt to a growing military and a 
more hostile environment, the air mobility enterprise 
will need to immediately expand and articulate a real 
acquisition strategy for the future. To ensure it does 
not lose air superiority, the combat Air Force must 
embrace stealth and sensor fusion at scale, even while 

Table 12. AEI’s Repair and Rebuild: Additional Air Force Funding Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Grow USAF end strength to  
     350,000 by FY24 $1,175  $975  $1,875  $2,775  $3,975  $10,775 
Accelerate F-35 buy and legacy  
     bomber upgrades $6,682  $8,770  $8,770  $9,795  $10,545  $44,562 
Accelerate support aircraft 
     recapitalization $4,884  $5,820  $5,435  $5,265  $4,520  $25,924 
Inform new space architecture $1,305  $1,280  $1,305  $1,355  $1,430  $6,675 
Restore readiness and expand 
     munitions buy $9,920  $10,790  $11,745  $12,085  $12,460  $57,000 
Total $23,966  $27,635  $29,130  $31,275  $32,930  $144,936

Source: AEI calculations.

Table 13. AEI’s Repair and Rebuild: Additional Air Force Quantities Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

USAF active-duty end strength  
     (+ 3k ANG cyber) 12,400 8,000 5,000 7,000  32,400
F-35A Joint Strike Fighter  22 34 34 40 40 170
OA-X light attack craft  42 42 42 42 168
C-130J tactical cargo aircraft 7 7 7 7 7 35
MC/HC-130J increase 5 7 3 3  18
KC-36A Pegasus tanker 3 9 9 9 9 39
JASSM-ER  140 140 140 140 140 700
HH-60U (UH-1N Replacement helo) 8 8 8   24
MQ-9 Reaper UAS  12 12 12 12  48
EC-37B (EC-130H Replacement) 3 2 2 3  10

Source: AEI calculations.
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it develops futuristic technologies. And to retain its 
unique global vigilance, the Air Force must move 
quickly to procure mature technologies for its sup-
port and ISR forces. 

Airlift. As To Rebuild America’s Military noted, “the 
ability to provide logistics support on a global scale 
and in large quantities is a sine qua non capacity 
of the US military, but operational commanders’ 
demand for this requirement well exceeds existing 
capacity.”15 This challenge has been eloquently and 
repeatedly articulated by Vice Chairman of the Joint 
Chiefs of Staff General Paul Selva, who previously led 
Air Mobility Command and US Transportation Com-
mand.16 Following the shutdown of the C-17 produc-
tion line, few good options exist for the Air Force to 
augment its airlift capacity, especially given the lack of 
enthusiasm for a new C-X replacement cargo aircraft. 
As Major Matthew Andrews recently noted, “[At] the 
2015 Airlift/Tanker Association, [Air Mobility Com-
mand chief] General Everhart’s comments did not 
make it sound like there is a concrete vision for the 
C-X.”17 If the Air Force intends to seriously pursue the 
C-X program, it should accelerate efforts to narrow 
options from the competitors for a potential new air-
craft. Additionally, the service should work to improve 
its tactical lift C-130 fleet and consider reopening 
the C-17 line. The Air Force should also explore add-
ing completely new capabilities beyond the current 
approach to airlift, which is defined by a rigid bifurca-
tion of the tactical and strategic lift missions. 

For the existing tactical cargo fleet, Repair and 
Rebuild provides funding for 35 additional C-130J 
aircraft over the FYDP to meet increased airlift 
demand and to replace less capable C-130Hs. Repair 
and Rebuild also provides immediate and sustained 
funding for the C-130H Avionics Modernization Pro-
gram (Increments 1 and 2) to ensure Federal Aviation 
Administration (FAA) compliance and get meaning-
ful capability upgrades to the fleet in a timely and 
efficient fashion.18 Beyond the C-130H, this plan fills 
the remaining $1.2 billion shortfall for overall FAA 
compliance across the military.19 Repair and Rebuild 
also finishes the MC/HC-130J programs of record by 
FY2021. That program, in concert with the increase in 

KC-130J production, should generate significant cost 
savings on the 130J production line.

Beyond the 130J programs, there are no new initia-
tives for new airlifters proposed in this plan, although 
both the C-17 and C-5 strategic airlifters continue to 
receive various upgrades. The C-17 production line 
was a casualty of sequestration, and the Air Force has 
been eerily silent about its C-X successor since the 
cancelation of the Army’s Ground Combat Vehicle in 
2014. Without a sense from the Army of their future 
vehicle specifications, further development of airlift 
capability is understandably quite difficult.20 

Nevertheless, the Air Force should not stop think-
ing outside the box about how to improve its airlift 
force in the interim before C-X. New research by 
Air Force mobility thinkers questions the traditional 
bifurcation of tactical and strategic airlift and sug-
gests that a more diversified fleet of aircraft could 
greatly increase the long-term efficiency of global 
logistics efforts.21 The current stratified arrangement 
between tactical lift (centered on C-130s) and strate-
gic lift (C-17s and C-5s) may no longer represent the 
optimal approach; more capability is needed in the 
middle. Given the likely increase in the importance 
and dispersion of forward basing in the future, there 
are sound military reasons beyond economic effi-
ciency to consider developing airlifters that bridge the 
gap between tactical and strategic capabilities.

Changing the way the Air Force thinks about 
mobility will create a new discussion about the acqui-
sition of future airlifters, especially if the Air Force no 
longer needs to constrain its future airlift choices to 
one-for-one replacements of its current inventory. Of 
course, the air mobility mission will always require 
a program like C-X optimized to carry heavy equip-
ment. But below this strategic need, one can easily 
imagine more interesting options than a homoge-
nous fleet of C-130s. For instance, the Air Force could 
consider restarting the truncated C-27 line or reviv-
ing the Joint Cargo Aircraft, which was canceled 
amid infighting with the Army. It could also explore 
other intratheater lift options jointly with the Marine 
Corps, as that service may possess a similar require-
ment for an aircraft slightly larger than the C-130.22 
Sometime in the late 2020s, the Air Force and Army 
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could also consider resurrecting the abortive Joint 
Future Theater Lift Effort using technology matured 
in the Future Vertical Lift program. 

Yet the strategic airlift need remains paramount 
and, eventually, the Air Force will have to develop 
and deliver a true C-X airlifter to replace the C-17s 
and C-5s. Luckily, the service can and should take 
advantage of tantalizing breakthroughs in perfor-
mance efficiency for large aircraft in any newly con-
stituted C-X program.23 Most notably, the X-plane 
experimental program run by NASA and the Air Force 
Research Laboratory has encouraged Boeing and 
Lockheed to move forward with subscale demonstra-
tors of blended wing body24 and hybrid wing body25 
designs that promise significant gains in efficiency 
over traditional designs. A separate X-plane research 
effort by DARPA and Aurora Flight Sciences is assess-
ing the feasibility of distributed electric propulsion, 
which might result in simultaneous efficiency gains 
for intratheater lift airframes.26

Repair and Rebuild provides the Air Force Research 
Laboratory further funding to inform a C-X replace-
ment by accelerating assessments of the hybrid wing 
body, blended wing body, and other airlifter config-
urations and their impacts on the long-run efficiency 
of the airlifter fleet. Such work might also inform the 
KC-Z next-generation tanker, just as the cargo fleet 
may benefit from new survivability concepts under 
examination as part of the development of that aircraft.

Aerial Refueling: KC-46A and Beyond. As with its 
airlifter fleet, the Air Force must consider near-term 
options for mitigating risk in its current aerial refuel-
ing fleet, even as it begins to develop the tanker of the 
future. To support an expanded fighter force struc-
ture, Repair and Rebuild increases KC-46A tanker pro-
duction by three airframes in FY2018 and moves from 
producing 15 aircraft per year to the maximum pro-
duction rate of 24 per year thereafter.27 These addi-
tional purchases would serve to more quickly finish 
the first program of record to replace aging KC-135s 
and KC-10s with 179 KC-46As.28

Yet the KC-46A program is only the first compo-
nent of a three-part tanker recapitalization strategy. 
The second stage, colloquially known as KC-Y, is set 

to begin in 2024. KC-Y will likely rely on existing and 
mature technology, but should include renewed com-
petition rather than simply expanding the KC-46A 
buy beyond the current program of record. The third 
component of tanker recapitalization, dubbed KC-Z, 
will develop an entirely new aerial tanker for the late 
2020s and early 2030s.29 Based on comments by Air 
Mobility Command chief General Carlton Everhart, 
Repair and Rebuild resources accelerated develop-
ment of a new, more efficient tanker with significant 
defensive electronic warfare capabilities that would 
better enable it to operate in contested airspace.30 
There may also be opportunities to generate savings 
over the long term by closely aligning the Air Force’s 
airlift and aerial refueling airframes. The size of the 
performance efficiency gains generated by the X-plane 
experimental aircraft will determine if this alignment 
would be pragmatic. As the Air Force accelerates KC-Z 
development, it should also study whether develop-
ment or procurement of a smaller unmanned tanker 
similar to the Navy’s MQ-25A Stingray could usefully 
augment the service’s existing and future manned 
tanker forces.

Tactical Fighters. The Air Force needs more F-35As 
and fast. Absent a change in direction, the service 
will fall below the congressionally mandated floor of 
1,100 combat-coded tactical fighters around 2019.31 
While future air superiority campaigns will require a 
blend of different technologies and tactics,32 stealth 
is a prerequisite for the opening days of the high-end 
air fight.33 Increased F-35A production will not only 
save billions of dollars through production efficiency, 
but also encourage allies to modernize their own air 
forces more quickly to capitalize on cheaper costs. 
Strategically, this will multiply the benefits of stealth 
and sensor fusion in joint and combined operations. 
A reasonable acceleration ramp would fill the imme-
diate initial operational testing hole and then add 22 
extra F-35As per year starting in FY2018, rising to 40 
extra F-35As per year by FY2021, resulting in annual 
production of more than 100 aircraft at that point.34 
This would produce an extra 170 F-35As over the 
FYDP compared with current plans. This rate of pro-
duction would generate significant efficiencies on 
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the production line and allow the Air Force to field 
an operationally meaningful number of squadrons by 
FY2024. Based on historical multiyear procurement 
savings and public statements from former Joint Pro-
gram Office lead Lieutenant General Christopher 
Bogdan, the savings would likely reduce the price 
per plane by 10–15 percent. This build rate has been 
endorsed by former Deputy Chief of Staff of the Air 
Force Lieutenant General David Deptula.35 It is also 
consistent with original estimates of planned produc-
tion rates.36

The Air Force has been hesitant to ramp up F-35A 
production above 48 to 60 aircraft per year before  
2021 given the need to retrofit produced aircraft to 
Block IV standards at that time.37 Yet the service must 
compare the cost of retrofitting aircraft with the sav-
ings generated by production efficiencies spurred on 
by an accelerated buy rate among the United States 
and its allies abroad. Furthermore, fielding the F-35A 
sooner rather than later would have operational and 
deterrence benefits. Producing more than 100 F-35As 
per year certainly appears daunting compared with 
current plans, but this figure is far from the most 
extreme plan for ratcheting up production. Air Com-
bat Command chief General Mike Holmes recently 
called for purchasing 150 fighters per year.38 In the 
original production plan—prior to the program’s 
reset—the Air Force envisioned procuring 60 F-35As 
in 2014 and 80 airframes per year by 2015.39 Air Force 
planners must remember that due to the age of the 
airlift, tanker, bomber, and support fleets, the service 
faces a serious procurement crunch in the mid-2020s. 

Stabilizing the F-35 program at higher production 
rates as soon as possible will ameliorate the hard 
choices that must be made later across the service 
when procurement dollars are limited.40 

Repair and Rebuild finances the operation of eight 
new fighter squadrons by FY2022, a slightly more 
aggressive growth path than the Air Force’s existing 
plans to establish five squadrons over the same time 
period in addition to the existing 55 squadrons.41 This 
plan also calls for accelerating upgrades of the F-22 
Raptor fleet, including expanded datalinks and modi-
fications to carry the short-range AIM-9X dogfighting 
missile. Depending on the results of the as yet pub-
licly unreleased congressionally mandated study on 
restarting the F-22 line, the Air Force should seriously 
consider procuring a modernized F-22 derivative to 
mitigate the risks of delay to Penetrating Counter-Air, 
its next-generation fighter development program.42

Adding one blended F-22/F-35 wing to the United 
States’ forward presence in three theaters—Europe, 
the Middle East, and the Western Pacific—would 
restore credibility of the American ability to achieve 
air superiority, a prospect that a recent comparative 
analysis between the US and China conducted by the 
Rand Corporation places in serious doubt.43 

In light of the growing threat to regional air bases 
in all three theaters, the Pentagon should also imme-
diately embark on a comprehensive infrastructure 
upgrade program. This should aim to harden existing 
assets, disperse nonhardened assets, and restore resil-
iency missions, such as airfield recovery and repair, to 
Cold War levels of competency.44  

This initiative alone will not be enough to ade-
quately protect forward-deployed forces. The Air 
Force must also accelerate its experimentation with 
the Marine Corps distributed STOVL operations con-
cept and work to adapt it for conventional-takeoff 
fighters. Particularly in Eastern Europe and East Asia, 
where the adversary’s precision strike capability con-
tinues to grow, dispersed expeditionary air bases or 
forward arming and refueling points will be critical to 
sustain the sortie rates mandated by major operations. 
Commenting on such investments, Air Force Europe 
Commander General Frank Gorenc notes that “devel-
op[ing] airfields, particularly on the eastern side of 

The fighter force structure . . . [has] 

been a bill payer for the last 10 years; 

more, actually, if you look at how 

long we’ve been reducing the size of 

the fighter force.

—General Hawk Carlisle, January 2017
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NATO” would enable “high-volume, high-velocity 
operations” of the sort needed in a confrontation 
with Russia.45 Investment in new infrastructure will 
take time to materialize, but the Air Force can imme-
diately expand the amount of resources dedicated to 
the crucial development of the concept. Initial moves 
in this direction are promising, including the first A-10 
highway landings since the Cold War (which occurred 
in Estonia)46 and nascent airfield capacity invest-
ments in the FY2017 European Reassurance Initiative 
funding.47 This plan resources similar infrastructure 
investments in the Western Pacific and to a lesser 
extent in the Middle East, where basing is overly con-
solidated and vulnerable to shifting military and polit-
ical realities. 

Even if the Air Force pursues the rapidly acceler-
ated F-35 production envisioned by this plan, over 80 

percent of the current tactical fighter fleet will con-
sist of fourth-generation fighters (principally F-15C/
Es and F-16s). Repair and Rebuild provides funding 
for the Air Force to modernize a small, select por-
tion of legacy fighters with new equipment, includ-
ing sensors, radar warning receivers, flares, electronic 
countermeasures suites, and communications gear.48 
While most legacy fighters should retire at an acceler-
ated pace once full F-35A production is reached, selec-
tive modernization is a worthwhile investment given 
the need for capable fighters today and the promise 
of manned-unmanned teaming tomorrow, which will 
likely include unmanned versions of legacy fighters.49 
At present, keeping manned legacy fighter aircraft sur-
vivable in the face of advancing anti-aircraft threats 
will require that pilots relearn the largely forgot-
ten tactics of low-altitude penetration.50 Ultimately, 

Figure 16. AEI’s Repair and Rebuild: F-35 Purchases, FY2018–22

Sources: AEI calculations; and FY2018 Air Force and Navy procurement justification books.
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extending the life-span of too many fourth-generation 
aircraft is cost-prohibitive because of the scale of 
upgrades needed to keep them tactically relevant on 
the battlefields of tomorrow.51

Yet there will be no shortage of worthwhile future 
opportunities for continued fighter upgrades, partic-
ularly for fifth-generation craft. For instance, AETP, 
the next-generation engine prototyping program, 
seeks to deliver a 25 percent increase in fuel effi-
ciency and a 10 percent increase in thrust compared 
with existing engines. This program and its related 
efforts will deliver upgrades for tactical aircraft (as 
AETP products are compatible with both legacy 
fighters and F-35s) and maintain the engineering 
base needed to sustain advanced jet engine produc-
tion until work on the sixth-generation Penetrating 
Counter-Air fighter begins in earnest.52 John Venable, 
a senior research fellow at the Heritage Foundation, 
has noted that the AETP engine program will also 
reintroduce a significant amount of competition into 
the Joint Strike Fighter program at a time when such 
competition might prove most useful given higher 
production rates.53 

Alongside improved munitions, incremental 
investment in propulsion and connectivity show the 
greatest near-term promise to improve the long-term 
efficiency and lethality of the tactical fighter fleet. 
Beyond upgrading the legacy fighter fleet and accel-
erating the procurement of F-35s, it remains unclear 
whether more speculative work on future air superi-
ority technology—such as hypersonic concepts and 
fully autonomous unmanned combat aerial vehi-
cles—will appreciably help the Air Force in the next 
five to 10 years. This is because engineers are expe-
riencing diminishing returns in basic aircraft design. 
As retired Air Force Lieutenant Colonel Thomas 
McCabe observes:

Most current research on manned tactical aircraft 
concentrates on what amounts to incremental 
improvements for and sustainment of existing sys-
tems while research on a possible successor genera-
tion of such aircraft is only in the preliminary stages. 
Procurement of manned tactical aircraft for at least 
the next 20 years effectively will consist of what is 

present on the assembly line. Moreover, although 
we are evidently putting extensive effort into future 
remotely piloted systems, their ultimate capabil-
ities—especially their survivability on a dynamic, 
high-threat battlefield—remain to be seen despite 
the enthusiasm of those systems’ proponents.54 

Given these technological trends, how is the 
Air Force thinking about the future of air superi-
ority? The service currently studies its future air 
superiority options under the aegis of variously 
named concepts, including Penetrating Counter-Air, 
Next-Generation Air Dominance, and (its least favor-
ite term) “sixth-generation” aircraft. An early consen-
sus is developing around the idea of moving beyond 
consideration of a future airframe in isolation and 
toward the need for a family of systems geared toward 
stealth, autonomy, range, and payload. Beyond that, 
little is known, nor should it be prejudged. However, 
a point made by Brigadier General Alexus Grynke-
wich, perhaps the Air Force’s leading thinker on the 
future of air superiority, is worth noting. At the con-
clusion of his four-part monograph at War on the 
Rocks, Grynkewich evinces sincere worry that realiz-
ing the Air Force’s vision for the future of air superi-
ority by 2030 will prove exceedingly difficult without 
a change in acquisition strategy.55 His concern about 
further delays to the Penetrating Counter-Air pro-
gram should dampen any enthusiasm for avoiding 
acceleration of F-35 purchases or changing that pro-
gram of record. Repair and Rebuild provides funding 
to accelerate experimentation and shrink the acqui-
sition cycle for the Penetrating Counter-Air effort, 
but remains sanguine about the degree to which such 
work can actually be accelerated.56 Even the increased 
R&D funding in the FY2017 budget amendment only 
keeps the program on track, according to a program 
spokeswoman.57

A-10C, OA-X, and A-X2: The Future of Close Air 
Support. Repair and Rebuild aims to end the political 
standoff between the F-35A and the A-10C Warthog. 
General Goldfein has already admitted that, with 
enough funding, the service will not retire any A-10s 
before 2021,58 but also panned the A-10’s capabilities 
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and continued relevance in nearly the same breath.59 
While the planned 2018 close air support fly-off 
between the Joint Strike Fighter and Warthog should 
still occur, its conclusions should inform an A-10 
replacement program of record, rather than justify 
spending ever more cash for decreasing capability by 
keeping the A-10C in perpetuity. Repair and Rebuild 
seeks to transition the Air Force and Navy out of the 
business of providing steady-state fire support for 
ground forces that could achieve the same results 
with increased capabilities of their own, especially 
in the Central Command area of operations.60 The 
cost of supporting ground forces with fast-jet air sup-
port is stunning, whether calculated in dollars spent 
on fuel or maintenance or the hundreds of casu-
alties incurred during ground fuel convoy runs.61 
However, this plan does not expect this transition to 
occur overnight, and it remains to be seen if the ser-
vices will adopt it at all. Therefore, Repair and Rebuild 
hedges by resourcing the near-term need for dedi-
cated attack aircraft to perform the missions of close 
air support, airborne forward air control, and combat 
search and rescue. 

General Goldfein’s enthusiasm for a low-end 
replacement for the A-10, the OA-X program, is abso-
lutely warranted given the high price in blood and trea-
sure the military has paid for its reliance on expensive 
air support over the past 15 years. Contemporane-
ously, this plan also recognizes General Hawk Carl-
isle’s worry that permissive environments may be few 
and far between in the future.62 Today, for instance, 
one can imagine a very fragile attack aircraft oper-
ating in the quite permissive airspace over Afghan-
istan, but even an adversary such as ISIS fielding 
large-caliber anti-aircraft weapons with well-trained 
crews might preclude use of the OA-X. The range of 
possible deployment areas with acceptable risk levels 
for the OA-X is likely slightly smaller than commonly 
assumed. Nevertheless, the overall cost-benefit anal-
ysis argues for procuring perhaps two wings of such 
aircraft to allow the retirement of the A-10C, miti-
gate the operational strain on the legacy fighter force 
in the next five to 10 years, and provide more flying 
opportunities for young pilots. Using a notional price 
of $15 million per OA-X airframe, Repair and Rebuild 

provides the Air Force funding to rapidly host exper-
iments with existing light aircraft and then procure 
42 per year from FY2019 through FY2022. This would 
result in a total of 168, enough for two wings and 
ancillary testing and training aircraft. 

The OA-X should not be understood as an enduring 
solution to the need for an attack aircraft; it merely 
represents a cost-effective method of rapidly filling 
a gap created by the overextension of the Air Force. 
As Major Mike “Pako” Benitez has argued, the future 
of close air support must look radically different in 
the long term.63 The Air Force cannot rely solely on 
another flying titanium tub with a 30mm cannon, 
nor a bargain-bin light attack craft like OA-X, both 
of which lack the margins for substantive incremen-
tal upgrades.64 A true replacement for the A-10—the 
AX-2—should evolve alongside new doctrinal think-
ing about how to conduct air support considering 
rapidly evolving technology and the lessons learned 
from post-9/11 operations, which were often more 
reactive than anticipatory. The AX-2 should focus on 
efficiency, reliability, the ability to accommodate con-
tinuous upgrades, and integration with technologies 
entering service with the ground forces.

Long-Range Strike. Advances made by adversar-
ies in their ability to threaten regional American air 
bases and their associated air defense capabilities 
render the Air Force’s global strike mission more 
relevant than ever. As To Rebuild America’s Military 
noted, “the Air Force has not only a capacity problem 
but also a capability gap when it comes to long-range 
strike.”65 Repair and Rebuild considers the develop-
ment of the B-21 Raider bomber a top-five modern-
ization priority across the joint force that must be 
given the political space and funding to capitalize 
on development successes and reach the field by the 
mid-2020s. As recent funding decreases to this pro-
gram are ostensibly attributable to fluctuating cost 
estimations, the extent to which B-21 development 
can move faster remains unclear. Regardless, Repair 
and Rebuild’s investment plan boosts funding to 
ensure program stability, expand behind-the-scenes 
experimental work with emerging capabilities, and 
accelerate development if possible. The eventual 
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program of record for the B-21 must expand far 
beyond 100 bombers, although the appropriate fleet 
size remains a point of contention that requires fur-
ther study.66 Air Force military procurement chief 
Lieutenant General Arnold Bunch recently averred 
that 165 B-21s is an appropriate starting point for a 
realistic discussion.67 These expanded numbers are 
attributable to opportunities for modifying the air-
frame to meet new requirements in managing air 
superiority missions and assuming other command 
and control functions for F-22s and F-35s that will 
almost certainly present themselves.68 General Ever-
hart’s recent line of argument about the future of the 
Air Mobility Command’s fleet confirms that large air-
craft across the Air Force can take on expanded mis-
sion sets in the future, and the B-21’s combination of 
stealth and open systems architecture will allow it to 
take the lead in this regard by assuming responsibili-
ties beyond its global strike mission.69 

Repair and Rebuild also provides an immediate 
infusion of cash to the B-52H and B-2A comprehen-
sive upgrade effort. This initiative includes myriad 
connectivity upgrades, a major B-2 Defensive Man-
agement Suite improvement, and new B-52 integrated 
bomb bay and radar enhancement efforts. The Air 
Force sounds increasingly confident in the prom-
ise of B-52 engine replacement,70 as evidenced by an 
endorsement by the outgoing chief71 and Vice Chief of 
Staff of the Air Force Stephen Wilson, who remarked, 
“If we had the money, we’d do it.”72 The necessity 
for this program could not be clearer; engines are lit-
erally falling off B-52s in flight.73 If the department 
must choose between the B-52H and B-1B for its 
arsenal plane concept, the Superfortress may prove 
a better choice, owing to its long-term maintenance 
cost-effectiveness74 and massive growth margin.75 

The Remotely Piloted Aircraft Enterprise. The 
RPA community has massively expanded over the 
past 15 years to answer ever-growing demands for 
real-time ISR and long-endurance strike missions. 
Still, growth in the RPA force has not kept pace with 
growth in mission demand, leading to a range of per-
sonnel issues from low retention to lack of promotion 
potential for RPA pilots. The Air Force has responded 

with a battery of sensible policy changes under the 
banner of the Culture and Process Improvement 
Plan, and the service recently went even further by 
opening the RQ-4 pilot job to enlisted airmen. These 
steps represent a solid starting point for bringing 
the RPA force to a healthy steady-state baseline, but 
much more remains to be done.76 First, instead of 
attempting to cobble together enough RPA cover-
age to meet current demand, the Air Force should 
preemptively expand the number of MQ-9 squad-
rons to get ahead of inevitable further increases in 
mission demand. Second, the Air Force will need to 
undertake fundamental cultural and programmatic 
changes to allow RPA airmen to flourish in a broader 
range of mission areas.

The Pentagon continues to face a growing need for 
RPA orbits, a term that defines a certain geographi-
cal area that can be covered by a certain number of 
RPAs for a certain period of time. To meet its immedi-
ate need for more orbits, the Department of Defense 
plans to blend Air Force MQ-9B Reaper flights with 
Army MQ-1C Grey Eagle operations and with con-
tractors flying the less capable MQ-1B Predators. The 
Air Force should consider expanding its own contri-
bution, as Army Grey Eagles are likely to be diverted 
to new missions and contractor-flown orbits deny the 
Air Force the ability to grow its desperately needed 
force of RPA operators. Repair and Rebuild provides 
additional funding to expand the current program of 
record of 379 MQ-9 Reapers by 48 airframes. Since 
this mission demand will only grow in the foreseeable 
future, the Air Force should eschew contractor sup-
port, which is constricting growth, and instead study 
a combination of further increasing its MQ-9 buy and 
helping partner nations build their own RPA capacity 
in the long term. 

Meeting the growth in demand for the core RPA 
missions—ISR and long-endurance strike—will 
require time and money, but the Air Force knows how 
to make it happen. The real challenge for the future 
RPA force is organizational and cultural rather than 
budgetary. Simply put, the airmen best poised to har-
ness advances in autonomy and AI for air combat will 
not be able to contribute any of their expertise to the 
wider Air Force if they are stuck thwacking terrorists 
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for the next 15 years. As one current RPA pilot explains: 
“The limiting factor in realizing [manned-remote 
fusion in air warfare] is not technological but cul-
tural. . . . Until the RPA community finds its voice in 
the larger service, this evolution of airpower remains 
unlikely.”77 Today, the RPA force is intellectually and 
culturally stagnant by dint of its near-total focus on 
delivering ISR, air support, and strike in permissive 
environments and the view of some Air Force leaders 
that this capability can be contracted out. The con-
stant demand for RPAs in global operations against 
terrorists precludes RPA operators from thinking 
about the future of aerial combat or demonstrating 
the relevance of (semi)autonomous aerial weapons 
systems to the Air Force’s raison d’être: air superior-
ity. While a surge of contractors could allow the Air 
Force to keep pace with demand for ISR and strike, it 
would not allow the service to constitute and retain 
the cadre of knowledgeable personnel that would 
steer this transition of the RPA enterprise to broaden 
out beyond the historic RPA mission set and into new 
realms like air superiority. 

At first glance, the Air Force seems alive and 
clear-eyed about the future relevance of aerial auton-
omy to full-spectrum air dominance.78 The core 
problem is that technical components of coupling 
autonomy and air-to-air warfare receive far more 
attention than the intellectual and career devel-
opment of those best positioned to harness these 
same advances.79 That is not to say that technologi-
cal advances are not important. For instance, Repair 
and Rebuild calls on the Air Force to begin a new 
study to develop an unmanned combat aerial vehi-
cle to complement F-22s, F-35s, and B-21s. This is a 
relatively simple proposition, given that the Navy 
and Marines are already pursuing this path with the 
MQ-25A and MUX, respectively. This plan also pro-
vides funding for the Air Force to expand early work 
on operational autonomy on both new airframes (e.g., 
Gremlins and Perdix), improved AI (ALIAS/ALPHA), 
and improved command and control (Loyal Wing-
man). The Air Force will also need to lead interservice 
work on autonomous cyberdefense and cyber resil-
iency in autonomous systems, as recommended by 
the Defense Science Board.80

But compared with the amount of time, money, 
and ink spent discussing the particulars of unmanned 
aerial systems, the Pentagon spends relatively lit-
tle time thinking about the warfighters who will 
take these new technologies and develop tactical 
and operational innovations. There are glimmers 
of hope in developmental programs and new MQ-9 
tactics showcased at the 2016 Red Flag exercise, but 
much more must be done to ready the Air Force for 
a wholesale cultural change related to unmanned 
aerial vehicles.81 

Numerous solutions to these cultural problems 
exist, but they are largely beyond the scope of this 
report—which is to say, beyond budgetary issues. 
As mentioned above, a good start would be train-
ing enough RPA pilots and sensor operators to 
give them time to conduct more novel training and 
experimentation beyond their current operational 
duties. Committing to a program of record for an 
unmanned combat aerial vehicle would also signal 
the service’s sincerity in melding autonomy and air 
warfare. Yet it bears repeating again and again: Even 
with all the correct technological development pro-
grams, a whole host of personnel, organizational, 
and operational considerations will be necessary 
before RPA airmen can truly take their place as an 
independent and permanent community within the 
Air Force. 

T-X. The Air Force plans to run a heated competition 
to identify the builder of the next-generation tacti-
cal trainer of the future. The T-X program is crucial, 
given the inability of the current T-38 Talon trainer to 
replicate the capabilities of fifth-generation fighters. 
Every year of delay in this program costs more than  
$200 million because of rising costs to keep the 
ancient T-38s flying.82 Consequently, Repair and 
Rebuild provides a small amount of additional fund-
ing to move initial operational capability of T-X from 
2024 to 202383 and to ensure that production fin-
ishes before the planned date of 2034.84 The Air Force 
should also use this earmarked funding to support a 
study on replacing expensive contracted aggressor 
support with dedicated Air Force aircraft, which might 
use a T-X derivative or a wholly different aircraft.85
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C4ISR and Support Aircraft. The specialized com-
munications and ISR enterprise that supports Air 
Force combat operations represents a unique Amer-
ican comparative advantage in air warfare. From the 
incredible command and control capabilities of the 
JSTARS and AWACS battle managers to the exquisite 
ISR capabilities of the U-2s and RC-135 fleet, these 
aircraft provide crucial support to the joint force. But 
many of the Cold War–era aircraft used for these mis-
sions need replacements not only to address obso-
lescence issues, but also to ready the Air Force for 
a radically different future operating environment 
compared with the Cold War and the permissive 
operations that have dominated since 9/11. 

 In the wake of sequestration, the Air Force con-
sidered replacing a significant portion of its C4ISR 
fleet (including E-3 AWACS, E-8 JSTARS, and EC-130 
Compass Call) with a common airframe, only to 
decide that the cost savings would be minimal.86 
A similar follow-on analysis is scheduled on fur-
ther possible commonality among replacements for 
JSTARS, AWACS, and the RC-135 fleet. These analyses 
are worth exploring, but as Doug Birkey at the Mitch-
ell Institute has argued, changes to the air operating 
environment will render airframes far less important 
than their payloads.87 Still, the deferred moderniza-
tion of aging airframes necessitates that the Air Force 
move forward with the rapid procurement of new 
platforms to eliminate the spiraling costs of maintain-
ing legacy capabilities. The promise of modular open 
systems architecture obviates the historical approach 
of longer development timelines for highly special-
ized aircraft with unnecessarily high life-cycle costs. 
As production ramps up, the industrial base must 
remain diverse and competitive to ensure incremen-
tal capability upgrades can be quickly and cheaply dis-
seminated to the C4ISR fleet. 

EC-130 Compass Call Electronic Warfare Aircraft. 
After a long fight between the Air Force and Con-
gress over EC-130H recapitalization, the FY2017 
National Defense Authorization Act allows the Air 
Force to move forward with relocating the EC-130 
mission package onto small business jet-type plat-
forms, creating an aircraft dubbed EC-37B.88 Repair 

and Rebuild provides funding to procure 10 EC-37Bs 
as a near-term stopgap while the Air Force studies 
the need for a complete competition for a permanent 
EC-130H replacement.89 Given that electronic war-
fare and suppression of enemy air defense missions 
are increasing in importance and difficulty, the future 
requirements for this aircraft are uncertain. However, 
the need for a proper EC-130H replacement is vital, 
especially since the Air Force can no longer depend 
on naval electronic warfare, as it has for many years, 
because of the growing ability of potential adversar-
ies to keep carrier strike groups and their unstealthy 
EA-18G Growlers at range.90 

JSTARS and AWACS. The introduction of the F-35, 
with its attendant ability to generate mountains of 
sensory data, necessitates a quick and successful 
recapitalization of the E-8C JSTARS aircraft. These 
craft are the specialized Air Force radar planes that 
also process data generated by combat aircraft and 
other sensors used to track enemy units and manage 
American ground forces.91 Former Air Force Chief 
of Staff General Mark Welsh has stated that the first 
JSTARS replacement aircraft could be online sooner 
than 2024,92 a positive development as the over-
worked E-8C fleet needs replacements as soon as pos-
sible.93 With a cost-effective and blended fixed-price/
cost-plus acquisition strategy now completed by the 
Air Force, Repair and Rebuild provides funding to 
ramp up development and then purchase airframes 
in quantity as soon as possible before 2024.94 The Air 
Force is already studying the potential for such an 
acceleration.95

What the JSTARS does for the ground forces, the 
E-3 AWACS does for joint and combined air forces. 
The Air Force should restore and accelerate the Block 
40/45 avionics upgrade program, originally intended 
to update 31 planes, to finish within the FYDP while 
it considers what a replacement aircraft for E-3G, 
intended to enter service in the 2030s, will look like.96 

RC-135 ISR Family. The Air Force is currently con-
ducting an enterprise capabilities collaboration study 
for ISR support aircraft, similar to the one it recently 
completed on the future of air superiority.97 As the 
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Air Force has hinted, new platforms coming online 
(F-35, B-21, and Penetrating Counter-Air) and future 
technologies (long-endurance RPAs) may be able 
to accomplish some missions currently performed 
by dedicated support aircraft, including RC-135s. In 
particular, Repair and Rebuild believes experimenta-
tion is merited with integrating command and con-
trol and data relay capabilities into the B-21 and 
next-generation tanker. However, the Air Force should 
continue to pursue a true dedicated replacement pro-
gram for RC-135 even as it studies how to better inte-
grate new capabilities already coming online.

U-2 and RQ-4. Under current fiscal limitations, the 
venerable U-2 Dragon Lady would begin a phased 
retirement in 2019 as the RQ-4B Global Hawk incre-
mentally assumes its missions. However, the Air 
Force would rather maintain both platforms.98 Keep-
ing both aircraft beyond 2019 to avoid ISR gaps while 
the service studies its next-generation needs in this 
realm will mitigate risk given the increasing demand 
for the intelligence these platforms produce.99 Obvi-
ously, these aircraft no longer suffice for the pene-
trating ISR mission once accomplished by the SR-71 
Blackbird and even the U-2 in a bygone era. Repair 
and Rebuild provides funding to support the Air 
Force’s secret and reportedly “aggressive” pursuit 
of a replacement aircraft, anticipated to reach the 
field in the mid-2020s alongside the B-21 Raider.100 
This future platform would rely on a combination 
of low-observable technologies and high altitude to 
remain survivable. To encourage further work in this 
area, Repair and Rebuild also allocates funding for the 
autonomous threat fusion initiative envisioned by the 
Defense Science Board to experiment with new ISR 
methods in contested environments.101 

UH-1N Replacement and Other Helicopter Programs. 
Since 2012, the Air Force has been trying to replace 
its geriatric UH-1N Huey helicopters, which provide 
security for nuclear ICBM fields and airlift assets 
during continuity of government operations. In early 
2016, a cadre of lawmakers pushed for an Air Force 
plan to use an existing Army contract to acquire 
Black Hawks to replace its Vietnam-era Hueys.102 

A competing group of lawmakers argued for a full 
and open helicopter replacement competition. Ulti-
mately, the latter group won out with a provision in 
the FY2017 National Defense Authorization Act, kill-
ing the option for sole-sourcing.103 This requirement 
for a forthcoming full and open competition delays 
by two years (to 2021) the fielding of 84 simple heli-
copters first attempted in 2012. This delay comes 
amid growing concerns from commanders about the 
adequacy of the current Huey fleet to ferry security 
forces to defend the ICBM installations—concerns 
exacerbated by the proliferation of small unmanned 
aerial systems.104 

While the desire for competition is understandable, 
saving only tens of millions of dollars for an entire 
fleet is not sufficient justification for putting ICBM 
fields and the airmen that protect them needlessly at 
risk.105 The cost of the failure of this system cannot be 
quantified. Given the consistent and urgent demand 
for a new helicopter for the nuclear enterprise, Repair 
and Rebuild provides enough funding to procure one 
helicopter squadron of eight UH-60s for each ICBM 
field while the competition for a permanent replace-
ment continues.106 A provision in the House draft of 
the 2018 National Defense Authorization Act would 
allow the Air Force to pursue sole-sourcing again.107 
No matter what helicopter is sole-sourced, it is past 
time to put a semblance of better capability into the 
hands of security forces at ICBM fields.

Lastly, Repair and Rebuild recognizes the superb 
performance of the HH-60W Combat Rescue Heli-
copter program by slightly increasing funding to sup-
port the desire of both the Air Force and Sikorsky to 
finish far ahead of schedule and reach initial opera-
tional capability in late 2019.108

Munitions. During his service as the chief Air Force 
planner, Lieutenant General Mike Holmes noted in 
early 2016 that he would need to spend $800 mil-
lion every year for a decade to fill in the shortfalls of 
precision-guided munitions the Air Force needs.109 
The Air Force faces particular shortages of Joint 
Direct Attack Munitions, Small Diameter Bombs, and 
Hellfire missiles. Repair and Rebuild would acceler-
ate production of those munitions to their maximum 
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rates and increase the yearly purchase of JASSM-ER 
long-range air-to-ground cruise missiles from 360 to 
500 missiles per year.110 With double the range of its 
predecessor, JASSM-ER is a crucial and cost-effective 
near-term capability upgrade to increase the lethality 
of the existing tactical fleet and should be staged for-
ward in quantity to enhance deterrence.

More critically, the Air Force must acceler-
ate its work to develop and field a next-generation 
long-range air-to-air missile after the wholesale can-
celation of the $15 billion Next-Generation Missile 
program in 2012.111 Several Air Force officials have 
noted the inadequacy of the AIM-120D AMRAAM 
missile currently in American service compared 
with new Russian and Chinese beyond-visual-range 
air-to-air missiles.112 Additionally, the American 
solid rocket motor industrial base languishes with-
out significant new work or research.113 For short- 
range air-to-air missiles, Repair and Rebuild expands 
the annual AIM-9X buy to match expanded F-35 
quantities. The plan also provides new funding 
for the Air Force Research Lab’s efforts to explore 
next-generation short-range air-to-air missiles to 
improve loadout (including the SACM program)114 
and give tactical aircraft the ability to counter adver-
sary air-to-air missiles (such as MSDM).115 

Although the F-35 and B-21 will enable the Air 
Force to distribute the electronic warfare mission 
across an unparalleled range of platforms, Repair 
and Rebuild immediately invests in niche electronic 
attack options to ensure the Air Force can con-
duct suppression of enemy air defenses in the near 
term and complicate adversary defensive schemes. 
Beyond rapid investment in new platforms (includ-
ing EC-130 recapitalization), this plan also increases 
the buy rate for MALD-J decoy jammers and accel-
erates the Navy’s long-range anti-radiation missile 
upgrade effort to full operational capability within 
the FYDP. The plan also injects a minor funding 
increase to push beyond prototyping in the joint 
Raytheon-Air Force Research Lab project to field an 
electronics-frying Counter-Electronics High Power 
Microwave Advanced Missile (CHAMP) cruise mis-
sile.116 Funds not used for these select electronic 

warfare improvements should be reinvested in sim-
ilar R&D efforts as the Air Force works on an elec-
tronic warfare enterprise review in preparation for 
the more distant future.117 

Finally, the Air Force should accelerate work on 
next-generation semiautonomous munitions and dis-
posable aircraft, which hold great promise for increas-
ing the capability of existing air wings, particularly in 
contested or denied environments. These programs 
range from promising near-term reusable ISR assets, 
such as Perdix and Gremlins, to more speculative 
technologies such as dissolving air vehicles (ICARUS) 
and programs for disposable strike assets of all sizes 
(LCASD and LCAAT).

Next-Generation Technologies. Regarding pure 
R&D, the Air Force should move quickly and thought-
fully to accelerate its science and technology work 
while remaining sanguine about the rate at which 
these efforts could be translated into functional 
capabilities. Scientific projects are not production 
lines. Experience shows that the return on invest-
ment generated by accelerating R&D is often lack-
ing. While bearing this in mind, Repair and Rebuild 
provides new funds for the Air Force Research Lab-
oratory and DARPA to expand hypersonic research, 
particularly HAWC and TBG, which has inexplica-
bly lapsed since promising tests early in the Obama 
administration. Former Deputy Secretary of Defense 
Bob Work has publicly stated that the US military 
has already fallen behind the Chinese in this cru-
cial area of research,118 a conclusion echoed by a 
recent classified report from the National Academy 
of Sciences.119 

Repair and Rebuild also establishes a new defense- 
wide directed energy fund to support planned Air 
Force demonstrations, such as the AC-130J slab 
laser intended for testing by 2020, and the SHiELD 
fighter-based defensive laser by 2021. 

Lastly, this plan provides the Air Force with ded-
icated funding to quickly move new experiments at 
the Air Force Strategic Development Planning and 
Experimentation Office to prototyping and rapid 
fielding.120
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Space Control 

General Goldfein has repeatedly signaled his interest 
in reinvigorating the Air Force’s role in the military 
space enterprise, which stands at a significant cross-
roads.121 The past few years have seen a wholesale 
change in this threat environment, predominantly as 
a result of Chinese and Russian efforts to challenge 
American space supremacy by developing ground- 
and space-based jamming, kinetic antisatellite weap-
ons, and the capability to conduct rendezvous and 
proximity operations with “space stalkers.”122 Fac-
toring in the bewildering rate of technical progress 
generated by the burgeoning space industry and 
expanding interest in space by international players, 
it is apparent that the pace of change in space has far 
outstripped the Air Force’s ability to rapidly respond 
in acquisition. By contrast, the Air Force has quickly 
made promising organizational and cultural changes 
to integrate and normalize space into joint warfare, 
such as creating a new position on the Air Staff, ele-
vating and empowering Air Force Space Command, 
and standing up new constructs such as the JIC-
SpOC, now the National Space Defense Center.123 
Taken together, these improvements render congres-
sional calls for a separate Space Corps unnecessary, 
at least for the near future.124 But even these changes 
can go only so far without new investments: Law-
makers must recognize that the satellite architecture 
designed and procured under the Trump administra-
tion will be the one with which we go to war in the 
foreseeable future. As To Rebuild America’s Military 
proclaimed, “[the next administration] must treat 
superiority in space as a necessary and foundational 
element of its overall national security strategy.”125 

Whether the current National Security Space 
Strategy is up to that task is an open question, as the 
future of deterrence in space is frankly uncertain. 
As John Klein argues, “US space strategy remains 
unclear. A major reason for this is a misguided belief 
by some strategists and policymakers that war in 
space will somehow be ‘new,’ where traditional prin-
ciples of war have little applicability.”126 Many ave-
nues to deterrence, such as diplomatic and economic 
approaches, are largely outside the remit of the 

Pentagon and certainly beyond the force develop-
ment process discussed in this report. The military 
imperative is to concentrate on developing mate-
rial solutions and operating concepts that weave 
together “deterrence by denial” and “deterrence by 
response.”127 This will give American commanders 
enhanced space situational awareness and access to 
the full spectrum of offensive and defensive satellite 
manipulation capabilities. 

Transitioning the space enterprise from a support-
ing element for other domains to a separate realm of 
operations will require balanced investments in a resil-
ient next-generation satellite architecture, expanded 
space situational awareness assets, new responsive 
launch options, modernized ground systems, and 
improved artificial intelligence. Ideally, this transition 
should emphasize development approaches that not 
only result in a more resilient architecture, but also 
get the Air Force out of the “space acquisition vicious 
circle”—a development approach that adds too much 
complexity and cost to single satellites.128 As in other 
domains, new funding for modernization must be 
augmented by a restoration of funding for crucial yet 
neglected space-related operations and maintenance 
accounts. The importance of these are discussed at 
length in To Rebuild America’s Military.129 

The Air Force is currently in a unique window of 
opportunity. Even as the service finishes procure-
ment of the legacy satellite constellation, it will make 
choices in space research and development over 
the next five years that define the American mili-
tary presence in orbit for a generation. Although 

Today the US space enterprise is 

not resilient enough to successfully 

prosecute or even survive a high-end 

conflict that extends into space.

—Brigadier General Stephen Whiting, 
September 2016
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then-Secretary of Defense Ash Carter highlighted 
an increase in space-related funding in his FY2017 
budget request, the Pentagon must move forward 
with an even greater sense of urgency. To this end, 
Repair and Rebuild provides more than $1 billion in 
general-purpose funding for Air Force space research, 
including additional dedicated sums for the Opera-
tionally Responsive Space (ORS) office and the Space 
Test Program to accelerate experiments informing 
the future architecture. This plan also grants the Air 
Force further funding for launch vehicle development 
and integration in tandem with the RD-180 rocket 
engine replacement effort. Most importantly, the plan 
provides $2.5 billion to accelerate existing space pro-
curement and transition experimental or prototyping 
work to programs of record as soon as possible.

The strategic logic behind this ambitious invest-
ment in R&D is best summarized by Air Force Space 
Command chief General John Raymond: “I really see 
a need to go fast.”130 Repair and Rebuild recommends 
that Air Force Space and Missile Systems Center use 
the increased funding to rapidly establish low-cost, 
high-learning testbed, demonstrator, and pathfinder 
satellites and sensor experiments that could launch 
into orbit in the next three to five fiscal years. This 
will ensure that the future satellite architecture is not 
merely based on paper studies. These programs should 
draw on input from Strategic Command, commercial 
space companies, the Missile Defense Agency, and a 
broad variety of end users. Such programs, exempli-
fied by those pursued by the Space Test Program, can 
generate returns far beyond the initial investment. A 
$100 million testbed or demonstrator satellite will 
pay for itself dozens of times over if it can help pre-
vent billions of dollars in cost overruns and years of 
schedule delays in larger satellites. Given her support 
for establishing the ORS office, this analysis expects 
Air Force Secretary Heather Wilson will embrace the 
expansion of such efforts.131 The history of the Amer-
ican space enterprise is replete with tales of cost sav-
ings generated by early experimentation; consider 
the Missile Defense Agency (MDA) hosted-payload 
Commercially Hosted Infrared Payload (CHIRP) and 
STSS demonstrators, the CENTCOM ORS-1 ISR sat-
ellite, the Army SNAP-3, and SOCOM’s Prometheus 

communications satellites.132 The successes resulting 
from these experiments should help generate support 
for putting as many near-term missions into orbit as 
possible, with the confidence that they can actually 
inform and jump-start real follow-on developmental 
programs. 

Increasing the Resiliency of the Satellite Archi-
tecture. Over the course of the FYDP, the Air Force 
must make significant decisions about its future space 
architecture, including its four main satellite constel-
lations: the Advanced Extremely High-Frequency 
(AEHF) secure communications satellites, the Wide-
band Global SATCOM general-purpose communi-
cations satellites, the Space-Based Infrared System 
(SBIRS) missile launch–watching satellites, and the 
GPS II/III constellation.

No matter the size or shape of the future space 
architecture, the Air Force will have to work more 
closely than ever before with the commercial space 
industry. As with the Pentagon’s outreach to Silicon 
Valley through the DIUx program, developing a mutu-
ally beneficial relationship will require far more than 
paying lip service to the private sector’s cultural val-
ues. The Air Force will have to revamp the way it does 
business, from revising acquisition authorities and 
regulations to employing new contracting methods 
and forms of partnership. While private-sector coop-
eration offers many benefits—such as driving down 
launch costs, establishing a web of responsive launch 
capabilities, hosting military payloads on private sat-
ellites, and facilitating cheaper satellite servicing—
the Air Force must strike a careful balance between 
supporting and exploiting opportunities generated by 
commercial ingenuity. Numerous options for simul-
taneously strengthening US cooperation with allied 
or partner nations in space also exist. Although dif-
ficult to negotiate, these opportunities could lower 
costs, improve capability, and enhance resiliency for 
American space operations.133

The classified nature of much of the military space 
architecture, particularly hardening and deception 
modifications, and the fact that work to improve it 
remains in its infancy preclude overly specific recom-
mendations in this report. Most programs remain in 



MACKENZIE EAGLEN

91

analysis of alternatives, and too little detail exists to 
adequately assess programmatic trade-offs in a declas-
sified setting. However, several points are worth not-
ing as policymakers consider the future of the military 
space architecture. 

There are four broad categories to consider regard-
ing potential improvements to the resiliency and 
survivability of the next-generation satellite constella-
tion: (1) hardening and deception measures for satel-
lites or payloads; (2) disaggregation and distribution, 
whether through smaller military satellites or hosting 
payloads on commercial satellites; (3) satellite ser-
vicing through dedicated maintenance satellites; and 
(4) responsive launch, whether through ground- or 
air-launched vehicles.134 

Between disaggregation and commercial pay-
load hosting, the latter approach appears more likely 
to provide the necessary resiliency and capability in 
the near term. Defense officials continue to express 
doubt about the future of small satellites.135 Con-
versely, commercial payload hosting could prove fis-
cally attractive, especially for relatively less sensitive 
capabilities such as the Wideband Global SATCOM 
constellation.136 This approach could also introduce 
complicating factors into any adversary’s targeting cal-
culus by using innocuous commercial satellites to host 
highly exquisite capabilities, such as SBIRS or AEHF 
payloads. Officials have also looked at using disaggre-
gation or payload hosting to split the staring and track-
ing functions of the SBIRS missile defense satellites or 
the strategic and tactical functions of AEHF.137 Using 
rapidly launched experiments to determine whether 
commercial payload hosting or military satellite disag-
gregation is more feasible will inform the overall shape 
of the architecture by building on previous work on 
this subject. For example, experiments for the SBIRS 
follow-on, such as the Space-Based Kill Assessment 
and Wide Field of View (WFOV)138 satellites, should 
be encouraged through full and stable funding. The Air 
Force should consider funding further experiments 
like the defunct CHIRP, which was roundly praised 
for the technology it demonstrated before its untimely 
death at the hands of sequestration in 2013.139 

Similar opportunities for learning through launch-
ing exist in the space weather characterization 

enterprise, the mismanagement of which is a perennial 
thorn in the side of Congress. While weather charac-
terization might seem like a peripheral military task, 
naysayers would be wise to remember General Eisen-
hower’s remark that the Normandy landings were so 
successful “because we had better meteorologists 
than the Germans.”140 In February, the Air Force’s 
19th DMSP weather satellite died, creating a signifi-
cant gap in the service’s cloud characterization abil-
ity.141 Despite hopes that the 20th satellite—currently 
in storage—will be launched, the Air Force elected 
to terminate the program in November.142 Repair 
and Rebuild provides a stable level of seed funding to 
accelerate the plan for interim weather satellites and 
to develop the follow-on program (WSF) on a slightly 
accelerated timeline. This effort should include a 
Weather Satellite Gapfiller program (COWVR) to be 
launched according to the original schedule in 2018, 
rather than the delayed timeline, which currently 

Here we are 10 years later and we 

don’t really have a lot to show but a 

pile of studies. . . . We’ve been part 

of this “one more study” kind of 

attitude. Well, that may not be the 

perfect answer, so let’s just do one 

more study and meanwhile time 

marches on. Satellites have fixed 

lifetimes, and you need to plan for 

the death of the satellite. A decision 

not to move forward is a de facto 

decision to maintain the status quo 

with no protections.

—General William Shelton (Ret.),  
March 2017
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projects a launch in 2021.143 There are several options 
for a permanent solution, including a suite of small 
dedicated satellites, leasing commercial weather data 
(an approach supported by Congress in the FY2017 
NDAA), or a combination of those approaches.144 

Building new constellations of satellites is only 
one part of the strategic solution to the challenge of 
maintaining superiority in space. Regrettably, other 
crucial space capabilities are being neglected. ALASA, 
the most prominent and promising responsive launch 
program, was canceled in 2014. Beyond the DARPA 
XS-1 project, the Pentagon is not significantly fund-
ing direct or commercial development of launch sys-
tems with a payload capacity less than the Evolved 
Expendable Vehicle Program.145 Absent such a launch 
capability, opportunities to quickly reconstitute sat-
ellites are limited to a relatively slow launch sched-
ule. Thus, the ability to repair satellites has grown in 
importance.146 Small, maneuverable servicing satel-
lites will allow Strategic Command to defend against 
the full spectrum of attacks by performing responsive 
maintenance or upgrades. Additionally, these satel-
lites could disable enemy satellites without creating 
debilitating debris or alerting the adversary. While a 
few ongoing efforts in this highly classified area are 
public knowledge, and there are likely others too clas-
sified for dissemination. 

DARPA’s long-running Robotic Servicing of Geo-
synchronous Satellites program looks promising, but 
recently ran afoul of Congress in a perfect demon-
stration of the tightrope that the Pentagon must 
walk in space.147 By funding only one company to 
develop this capability, DARPA may have violated a 
2010 policy that was designed to prevent the federal 
government from distorting the commercial space 
market. The lawsuit filed against DARPA was thrown 
out, but congressional support of the suit presages 
further fights like this in the future.148 The next tus-
sle could come, for instance, if the Pentagon begins 
planning to conduct satellite servicing in low-earth 
orbit, where nonmilitary (NASA’s RESTORE-L pro-
gram) programs exist and commercial programs are 
most likely to proliferate.149 All this underscores 
how difficult establishing a dedicated military satel-
lite servicing capacity will be. 

Lastly, the Pentagon and private industry are mov-
ing as quickly as possible to replace the Russian-built 
RD-180 rocket engine. However, lawmakers have con-
sistently sought to limit funding under the Evolved 
Expendable Launch Vehicle (EELV) program to only 
engine development, rather than allowing funding to 
be used for concomitant development of the launch 
vehicles that will actually use these new engines. The 
choice to constrict EELV funding was justifiable under 
budget constraints, but it is an inefficient approach to 
develop a competitive launch market in a more per-
missive budgetary environment. The FY2017 Senate 
NDAA supported this holistic approach and included 
additional funding for launch vehicle development, 
which Repair and Rebuild endorses.150 

Space Situational Awareness. As the 2011 National 
Space Strategy demonstrated, the number and com-
plexity of objects in orbit continue to rise rapidly.151 
The Pentagon must work to maintain space situ-
ational awareness. While the current program of 
record moves toward that goal, the Air Force cannot 
pause in its efforts to expand and diversify its space 
situational awareness architecture. Air Force Space 
Command leader General John Raymond recently 
noted, “We do not have the level of space situational 
awareness that we need today.”152 Rectifying this 
shortfall starts with expanding the Space Fence pro-
gram beyond the site at Kwajalein Atoll, perhaps by 
situating a site in Australia. Improving overall space 
situational awareness can be achieved by accelerat-
ing the launch of the Space-Based Space Surveillance 
(SBSS) follow-on constellation before 2021, although 
even this timeline is in doubt following a potential 
course change in the Space Enterprise Vision.153 Luck-
ily, the second SBSS-type satellite, ORS-5 SensorSat, 
launched in 2017 and will undoubtedly provide crit-
ical direction for the future of the wider program.154 
Still, using only the Air Force’s own unique space sit-
uational awareness assets, many of which are classi-
fied, is not enough to secure a reliable comparative 
advantage in space situational awareness. The Penta-
gon should continue to augment military-developed 
systems with commercial space situational awareness 
capabilities under development. Taking this nascent 
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industry seriously would give it an incentive to sell 
its services to parties interested in the peaceful use of 
space and would allow the Pentagon access to data it 
can more easily share with American allies and part-
ners than data produced by military satellites.

Other Space Considerations. Protecting the 
US military’s ability to operate in a contested space 
domain must also involve the hardening of satellite 
signal receivers and investments in alternative meth-
ods of precision navigation and timing and command 
and control. For instance, investments in more capa-
ble GPS III satellites assets are wildly cost-ineffective 
if the military does not simultaneously procure 
receivers that can take full advantage of the satellites’ 
more secure and higher bandwidth GPS signals, called 
military-code or M-code. The Congressional Budget 
Office recognized this in 2011. Consistent with their 
recommendations, ramping up M-code receiver buys 
remains the quickest and most cost-effective way 
to secure the Pentagon’s return on investment in 
space.155 The vast majority of users that will need new 
M-code receivers will be in the Army, but all vehicles, 

ships, and aircraft can receive this upgrade at a faster 
pace once production of receivers begins in earnest. 

Similar efforts to rapidly field ground capabilities 
that make better use of the current space architec-
ture should be explored. For command and control 
in space, this means pushing the Operational Control 
System (OCX) over the finish line as soon as possi-
ble. Such a venture is admittedly politically unpalat-
able; Strategic Command chief General John Hyten 
has publicly condemned the program as “a disas-
ter.”156 Hyten’s assessment suggests that more work 
will be needed beyond the funding requested by the 
Air Force in its revised 2017 unfunded priorities list 
and subsequently included in the 2017 budget amend-
ment. But there is no time to start anew. Without 
this new control system, the joint force cannot take 
advantage of the vast untapped capability in the new 
GPS III satellites.157 Finally, Repair and Rebuild sup-
ports Air Force efforts focused on maneuver in space 
through continued investment in broader command 
and control systems, such as the JICSpOC Mission 
System and an evolutionary ground enterprise based 
on the Multi-Mission Satellite Operations Center.158
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Defense-Wide: Nukes, Missile 
Defense, and the Third Offset

For truly joint enterprises and those that Repair and 
Rebuild believes should be joint, such as third off-

set technology development and command and con-
trol programs, this report includes one final section.

Nuclear Weapons Enterprise

President Trump has tasked Secretary of Defense 
James Mattis with conducting a new Nuclear Pos-
ture Review that will likely validate the necessity of 
the existing nuclear modernization program with 
some changes.1 If the 2010 Nuclear Posture Review is 
any indication, translating the findings into changes 
to the nuclear program of record will take time. Cur-
rent modernization priorities for the nuclear enter-
prise generally enjoy deep and widespread bipartisan 
consensus, although adjustments at the margins may 
eventually be needed in response to an evolving 
nuclear environment. No other defense moderniza-
tion effort can boast of simultaneous endorsement by 
eight former combatant commanders.2 Except for the 
third offset evangelism proselytized by former Secre-
tary of Defense Ash Carter and his deputy Bob Work, 
no other spending area has benefited from the sus-
tained support of senior leadership and such a sacro-
sanct budgetary commitment. As Vice Chairman of 
the Joint Chiefs General Paul Selva recently testified:

There is no higher priority for the Joint Force than 
fielding all components of an effective nuclear deter-
rent, including weapons, infrastructure, and person-
nel. Perhaps the clearest indicator of this prioritization 
is how we have chosen to spend our resources and the 
tradeoffs we have been willing to accept. Although our 

current nuclear strategy and program of record were 
developed before the Budget Control Act imposed 
strict caps on defense spending, we are emphasizing 
the nuclear mission over other modernization pro-
grams when faced with that choice.3

Given the military’s outstanding maintenance 
work to maintain the readiness of existing nuclear 
capabilities, it is not yet necessary to accelerate any 
of the core nuclear modernization programs. These 
programs, which will undergird the nuclear force of 
the future, include the Columbia-class nuclear bal-
listic missile submarines, the Ground-Based Stra-
tegic Defense ICBM replacement program, the B-21 
nuclear-capable bomber variant, the Long-Range 
Standoff cruise missile, dual-capable F-35As, and the 
consolidation of existing nuclear warhead variants for 
the modernized B61-12 nuclear gravity bomb. So far, 
these programs have exhibited many positive devel-
opment markers, including much-improved life-
cycle planning compared with the weapons they will 
replace. What cost overruns that exist are mostly a 
function of cost estimation difficulties rather than 
acquisition malpractice.

Yet Repair and Rebuild does establish a new fund 
to address one neglected component of the nuclear 
forces: the backlog in nuclear facilities FSRM. This 
funding will support deferred projects in support 
of nuclear weapons facilities to ensure the nuclear 
enterprise remains healthy in the immediate future.4 
Similarly, this plan would create a new joint fund 
to bolster the integration and cyberresiliency of 
nuclear command, control, and communications 
systems. The 2018 Senate draft of the defense pol-
icy bill identified several shortcomings in the 
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acquisition strategy or this bedrock of the nuclear 
weapons enterprise.5

Taken in concert, these measured steps will ensure 
the existing nuclear modernization plans successfully 
renew America’s strategic deterrent. However, the 
Department of Defense must also grapple with the 
reality that the enemy gets a vote. International actors 
could prompt a change in US nuclear posture on a 
timeline that renders the forthcoming Nuclear Pos-
ture Review, which is largely expected to continue the 
current modernization plans, insufficient or obsolete. 
Such a fate befell the 2010 review, which was written 
amid continuously evolving Russian nuclear doctrine 
and weapons modernization programs, worsening tri-
lateral nuclear dynamics in South Asia, and souring 
multilateral relations between the regional nonnu-
clear neighbors of North Korea and Iran. 

Numerous credible studies from disparate authors 
have raised red flags about the increasingly complex 
and dangerous nuclear weapons environment, which 
is characterized by the potential dynamics of multiple 
interlocking arms races. Notably, a December 2016 
report by the Defense Science Board concluded that 
changes in the nuclear environment in forthcoming 
decades would require an expansion in the number of 
low-yield nuclear weapons and nuclear delivery meth-
ods. Yet the board went beyond analyzing low-yield 
weapons to present interesting and underappreciated 
analysis on ways to improve nuclear command and 

control and diagnostics to assess weapon readiness.6 
Their recommendations may be worth pursuing, and 
the Pentagon should undertake continuous study of 
the evolving nuclear weapons landscape, even after 
the Nuclear Posture Review delivers its policy ver-
dicts. No need for additional funding or program-
matic choices exists at this early stage.

But that will not be true in perpetuity. In a land-
mark 2015 report, the Center for Strategic and Interna-
tional Studies organized three ideologically disparate 
teams to consider the future of the US nuclear deter-
rent. While the teams presented three different rec-
ommendations for changes at the margins of future 
US nuclear posture, they all accepted a broad set of 
framing assumptions that suggest the future nuclear 
weapons environment will become ever more com-
plicated and more dangerous.7 The Marilyn Ware 
Center’s 2015 report To Rebuild America’s Military8 
endorsed those assumptions and encouraged the 
Pentagon to begin laying a foundation for change in 
order to respond to an evolving threat environment.

Missile Defense

In the FY2017 National Defense Authorization Act, 
Congress tasked the secretary of defense and the 
chairman of the Joints Chiefs of Staff with conducting 
a robust Missile Defeat Review to update and reorient 

Table 14. Additional Defense-Wide Funding Above Planned Budget

Program FY18 FY19 FY20 FY21 FY22 FYDP

Expand and upgrade theater/ 
      national missile defense $3,750  $3,500  $3,250  $3,250  $3,250  $17,000 
Restore backbone of nuclear  
      enterprise $750  $1,500  $1,750  $1,750  $1,750  $7,500 
Invest in third offset and 
     networking improvements $2,645  $3,110  $2,660  $2,575  $2,575  $13,565 
FSRM backfill and new forward  
     basing MILCON $5,700  $5,500  $5,500  $5,500  $6,000  $28,200 
Purchase new icebreakers $880  $1,030  $1,030  $780  $780  $4,500 
Total $13,725  $14,640  $14,190  $13,855  $14,355  $70,765

Source: AEI calculations.
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US ballistic and cruise missile defense policy.9 Sim-
ilarly, President Donald Trump charged Secretary of 
Defense Mattis with conducting a Ballistic Missile 
Defense (BMD) Review in his memo to the secre-
tary on rebuilding the US armed forces.10 Even before 
the outcomes of this BMD review are known, there 
are several apparent opportunities for programmatic 
improvements in missile defense. As the Defense Sci-
ence Board recently concluded, continued technical 
advancements in adversary missile capabilities neces-
sitate that the US reinvigorate its missile defense 
capacity and capabilities to keep pace.11

The key to creating an affordable missile defense 
architecture that is flexible and capable enough to 
address the full array of mission requirements is to 
expand existing capacity in the near term, work on 
capability enhancements in the medium term, and 
pursue groundbreaking technologies for the distant 
future. As Center for International and Strategic Stud-
ies fellow Thomas Karako concludes, while futuris-
tic technologies may one day enable pre-launch or 
boost-phase missile defeat, “an IAMD [integrated air 
and missile defense] strategy cannot and should not 
depend upon a left-of-launch solution.”12

Within the missile defense architecture, Repair and 
Rebuild identifies sub-theater missile defense as the 
most pressing problem. The extensive section on Army 
air and missile defense reflects that priority. Neverthe-
less, the evolving threat posed by advanced long-range 
ballistic and cruise missiles requires sustained invest-
ment in theater-level IAMD as well. Between ongoing 
work at the MDA, the services, and various research 
and development organizations, the Pentagon pos-
sesses a strong skeleton of a plan to meet these threats. 
Those plans for theater-level defense should take pre-
cedence over the marginal improvements to national 
missile defense that are funded in this plan. Those 
improvements are solely meant to hedge against even-
tual serial production of North Korean nuclear-capable 
ICBMs.13 Conversely, improvements to theater- and 
sub-theater missile defense will have utility far beyond 
the North Korean threat.

Still, the Trump administration’s missile defense 
plans must acknowledge that the North Korean 
intercontinental strike threat continues to escalate at 

an accelerating rate. In response, the Ground-Based 
Interceptor (GBI) production line should be kept 
open. Annual production of 12 interceptors should 
continue at least through the FYDP in recogni-
tion that North Korea will undoubtedly begin to 
improve the countermeasures and defensive capabil-
ities of its missiles.14 Such a choice should surprise 
few observers, as the Obama administration explic-
itly left open the option of increased GBI produc-
tion when it decided to procure 44 interceptors.15 
Given continued North Korean missile improve-
ments and the current lack of US capabilities to facil-
itate a shoot-look-shoot doctrine, the capacity of the 
Ground-Based Midcourse Defense system will con-
tinue to play a significant role in deterrence calcu-
lations for the foreseeable future. Consequentially, 
the Pentagon should explore the merits of adding 
capacity at Fort Greely or Vandenberg Air Force Base 
to support the increased GBI force. Sen. Dan Sulli-
van (R-AK) has advocated for this option, and both 
the House and Senate drafts of the 2018 defense pol-
icy bill include encouraging language.16 Consider-
ing the contemporary threat environment, the MDA 
should also reconsider adding new ground-based 
radars throughout the continental United States or 
standing up a third GBI site. This course of action 
was endorsed by a 2011 Defense Science Board study 
on boost-phase intercept and has been a perennial 
request of several lawmakers ever since.17

In theater-level missile defense, the THAAD 
force is overstretched. Pentagon officials expect that 
demand for these valuable assets will only expand, 
particularly in the Middle East and in Europe.18 The 
Army currently fields only seven THAAD batteries 
despite an official requirement of nine; Repair and 
Rebuild resources those two extra batteries over the 
FYDP. This plan also recommends completion of fur-
ther studies on the feasibility of AEGIS Ashore instal-
lations in Japan and in the Middle East. The wide 
intercept envelope of SM-3 Block IIA coupled with the 
long-term versatility of land-based missile defense 
sites would represent one of the most cost-effective 
force structure changes the Pentagon could pur-
sue, most notably by freeing the Navy’s large surface 
combatants from onerous BMD requirements. Each 
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Figure 17. AEI’s Repair and Rebuild: Proposed Additional Funding for Missile Defense

Source: AEI calculations.
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AEGIS Ashore installation could relieve three to four 
major surface combatants, which must maintain a 
constant rotation to ensure a sustained forward pres-
ence in any given area. In addition, land-based facil-
ities are comparatively easier to upgrade and reload 
than sea-based systems and have no limits on ammu-
nition capacity or sensor capability akin to those 
imposed by the space limitations of naval vessels.

To improve the quality of US missile defense tech-
nology, Repair and Rebuild provides $12 billion to 
MDA over the FYDP, largely to arrest the lamentable 
decline of MDA research and development funding 
over the past decade—a funding trend first identi-
fied by Tom Karako.19 This new funding will ensure 
that national- and theater-level missile defense capa-
bilities outpace the expected threat beyond the 2030s 
and could deliver significant knock-on benefits for 
shorter-range missile defense systems, too. Over the 
next five to 10 years, MDA and the services should 
concentrate on R&D programs to upgrade existing 
capabilities as fast as practicable and disseminate the 
subsequent upgrades to warfighters on accelerated 
schedules. More than a dozen of these programs are 
currently in development, including interceptor and 
sensor upgrades to THAAD, the Standard Missile pro-
gram, and various GBI kill vehicle enhancements.

There are also cost-effective opportunities to 
advance a now-moribund area of investment: the con-
tribution of space-based assets to missile defense.20 
If capable space-based sensors are cuing interceptors, 
fewer interceptors are needed to achieve the same 
effects. Opportunities for introducing these space 
systems exist, as the department has repeatedly tried 
(and failed) to pursue them. The most prominent 
example is the low-earth orbit infrared constellation 
that began as SBIRS Low. This program died and was 
resurrected as Space Tracking and Surveillance Sys-
tem (STSS), was then truncated to two demonstra-
tor satellites before being revitalized as Precision 
Tracking Space System (PTSS), and ultimately died 
once more.21 Yet the two satellites that launched as 
demonstrators under STSS have proven quite use-
ful in mitigating sensor gaps between ground-based 
or sea-based radars and the SBIRS constellation.22 
The eventual program to construct a low-earth orbit 

infrared satellite constellation could evolve as an 
MDA-only project, or perhaps a joint endeavor with 
Air Force Space Command to develop common capa-
bilities in low-earth orbit.23 Repair and Rebuild pro-
vides additional Air Force funding to support the 
relevant interim project in this space—Space-Based 
Kill Assessment—and transition to a long-term solu-
tion as soon as possible. This line item also contains 
enough funding to allow MDA and the Air Force to 
effectively explore additional space-based missile 
defense sensor capabilities beyond those that can be 
launched relatively quickly.24

Directed Energy

Directed energy weapons appear ethereally in the 
news, where they are optimistically touted as the 
weapon of the future. Beyond hyperbolic reporting, 
the most informative and comprehensive assess-
ment of the state of this field can be found in a 
recent report by Jason Ellis with the Center for a 
New American Security.25 Ellis notes that directed 
energy weapons have at several historical instances 
appeared to be on the cusp of a major technological 
breakthrough. Yet even with a healthy dose of cyn-
icism, Ellis concludes that the time for operational 
directed energy weapons has come at last. Neverthe-
less, many of the rosiest predictions that directed 
energy weapons will revolutionize warfare remain 
unlikely to pan out. The most promising programs 
remain largely tactical and largely defensive. Still, 
directed energy weapons are unlikely to contrib-
ute to even theater-level missile defense, let alone 
national missile defense programs, any time soon. 
Yet this is no reason to suspend ongoing testing in 
the spirit of the Airborne Laser.26

The Pentagon continues to make incremen-
tal advances in directed energy, as evidenced by the 
low-power self-defense laser on the USS Ponce and 
projects involving Army vehicles and special oper-
ations aircraft. To wax poetic about the promise of 
such weapons would needlessly belabor the point, 
especially considering the extensive media coverage 
and senior Pentagon leaders’ enthusiasm for these 
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weapons. Yet the Pentagon’s directed energy efforts 
lack a coherent strategy to unite the dozens of indi-
vidual projects now underway across the services. To 
rectify this, Sen. Martin Heinrich (D-NM), cofounder 
of the Congressional Directed Energy Caucus, has 
called for a directed energy weapon system demon-
stration fund to accelerate the fielding of current 
science and technology efforts.27 In a similar spirit, 
Repair and Rebuild funds a 50 percent ($250 million 
per year) overall increase in directed energy weapons 
development using a new defense-wide account. This 
initiative would integrate well with the forthcom-
ing establishment of the under secretary of defense 
for research and engineering position in early 2018. 
This individual should immediately begin working 
on rationalizing energy weapons development upon 
assuming office.

Overall, continued development under a unified 
directed energy initiative could provide eminently 
useful tactical weapons over the next five to 10 years. 
For now, power generation constraints and environ-
mental limits will continue to stifle dreams of using 
directed energy weapons as a silver bullet against 
every conceivable impending threat.

Third Offset: Future Joint Command and 
Control

The third offset strategy has often been defined as 
the combination of new operating concepts and rev-
olutionary technologies centered on human-machine 
teaming, reversing the missile salvo cost ratio, and 
breaking down anti-access/area-denial complexes—
to name just a few examples. Repair and Rebuild 

Invest to Keep Deterrence Credible

• Sustain current nuclear modernization plans.

• Expand and upgrade theater and national missile defense.
• Maintain GBI production at 12 per year and purchase eighth and ninth THAAD batteries. 
• Accelerate THAAD, Standard Missile, RKV, and MOKV upgrades.
• Pursue new space-based missile defense sensor programs.

• Invest in third offset: Future joint command and control.
• Fund joint network integration, spectrum management, electronic warfare work, and 

rapid fielding of GPS M-code receivers.
• Accelerate promising near-term directed energy weapons and alternative precision timing 

and navigation systems.

• Fund FSRM backfill and new forward basing MILCON. 
• Return to funding 80 percent of FSRM requirement and begin digging out backlog, includ-

ing priority National Nuclear Security Administration infrastructure. 
• Invest in new forward basing in three theaters, harden existing infrastructure, and improve 

logistics networks.

• Purchase new icebreakers.
• Invest in three new heavy/medium icebreakers in the Department of Homeland Security 

(DHS) budget with Navy acquisition assistance. 
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argues that the same fundamental challenge under-
pins the development of any technology or oper-
ational concept related to the third offset: the need 
for multidomain command and control. This need 
can best be understood as the combined challenges 
of joint network integration and generating maneu-
ver capability in the electromagnetic spectrum.28 Put 
simply, the US military must adequately network its 
forces and keep these networks intact in the face of 
enemy efforts to disrupt or destroy them. As Amer-
ican adversaries increasingly investigate ways to 
target the command and control systems that func-
tion as the connective tissue of the US military, the 
Pentagon continues to place bets on connecting 
human-operated and autonomous systems. Without 
efforts to secure these systems, they will be particu-
larly vulnerable to disruption.29 In an area of warfare 
so heavily dependent on software development, par-
ticular care must be taken to avoid falling behind the 
curve.30 The scale of the risks associated with failure 
to protect these systems remains underappreciated, 
largely because the US military has operated in a rela-
tively permissive electromagnetic environment since 
the end of the Cold War.

The challenge of building secure, reliable, and flex-
ible command and control systems is an an intra- and 
interservice question that also spans each domain of 
warfare. Critical problems include ensuring access 
to basic secure communications networking, creat-
ing new command and control or electronic warfare 
suites, and developing alternative precision, naviga-
tion, and timing (PNT) capabilities to decrease mil-
itary reliance on solely GPS. In recognition of the 
massive combat capability these efforts could unlock, 
both intraservice and joint networking efforts are cen-
tral pillars of each service’s new operating concepts. 
Given the importance of these initiatives, Repair and 
Rebuild provides $2 billion per year to restore focus 
on electromagnetic spectrum modernization, includ-
ing electronic warfare, network integration, and alter-
native command and control and PNT. This funding 
level was recommended by a classified 2014 Defense 
Science Board report.31

Current networking and electronic warfare efforts 
are largely intraservice in nature. In the Air Force, 

multidomain command and control is one of General 
Goldfein’s three focus areas for the service. His pro-
posal articulated a vision for a future agile and resilient 
“combat cloud.”32 It also supported specific projects, 
including long-overdue fighter datalink improve-
ments under the Tactical Data Networks Enterprise. 
These would enable true connectivity between fourth- 
and fifth-generation aircraft,33 which currently cannot 
easily transfer data between one another.34 Air Force 
networking programs also include purchases of the 
RQ-4B BACN data relay node, but should be expanded 
to include the development of tactical command and 
control capabilities for the B-21 bomber and the addi-
tion of data relay capabilities to future tankers. These 
could have important ripple effects across the joint 
force’s networking efforts.35

In the Army, Chief of Staff General Mark Milley 
plans to host 16 sessions to holistically assess Army 
networks.36 Yet a fundamental problem endures: 
Army networking programs have suffered from such 
long delays in the fielding of still attenuated capa-
bilities, such as WIN-T and JBC-P, that new require-
ments arose in the meantime. The service will 
need to step back and consider how to rectify these 
expanded requirements with programs currently in 
development.37

For its part, the Navy has taken the lead on elec-
tronic warfare with its EA-18G Growlers and advanced 
shipborne electronic warfare suites. Its current net-
working efforts, encapsulated in the NIFC-CA con-
struct, point the way toward the type of distributed 
command and control needed to maximize the effi-
cacy of legacy capabilities.

While each service has its own plan for network-
ing and electronic warfare, developing a truly joint 
network to support multidomain command and con-
trol will require much more thought and red teaming. 
The development of any such network must center 
on introducing datalinks with a low probability of 
detection or intercept and open architecture systems 
to facilitate faster insertion of technology than with 
current capabilities. Future warfighters must also be 
able to understand the electromagnetic spectrum 
more quickly and intuitively than they can today. 
Repair and Rebuild thus provides immediate funding 
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for two initiatives recommended by the Defense Sci-
ence Board in its 2015 autonomy study: a service-led 
prototyping program to demonstrate effective tac-
tical electromagnetic spectrum management and 
a DARPA-led program to develop an architectural 
framework for theater-level electromagnetic spec-
trum management.38

While these networking programs are worth pur-
suing on their own merits, they also serve to move 
the force away from its vulnerability-inducing over-
reliance on space-based connectivity. This addiction 
to space-based capability is most readily apparent in 
the military demand for precision timing and navi-
gation capabilities. The Pentagon is already working 
on novel solutions for this problem, such as ACES,39 
PRIGM:NGIMU,40 and STOIC.41 But the military is 
arguably as reliant on military satellite communica-
tions as it is on prevision timing and navigation pro-
vided by GPS. Initiatives that increase the resiliency 
of existing communications networks, such as the 
Joint Aerial Layered Network concept, help hedge 
against the possible degradation of the satellite com-
munications infrastructure. This resiliency in turn 
deters against attacks on the satellite infrastructure 
in the first place.

Improving the joint force’s capability to maneuver 
in the electromagnetic spectrum is an investment that 
will yield massive returns if properly managed. While 
flashy acquisition programs often steal the spotlight, 
command and control enabled by connectivity—and 

the capability to deny it to the enemy—is a historical 
comparative advantage that the US must maintain.

The Price of Operating in the Arctic

The United States cannot lead the international order 
in the Arctic if the Navy cannot operate there. Any 
naval expansion should thus include a new invest-
ment in Coast Guard heavy icebreakers as part of the 
DHS budget. The Coast Guard has only one oper-
ational heavy icebreaker, and that ship is far past 
its prime. In the 2017 defense appropriations bill, 
Congress took the first step toward recapitaliza-
tion by providing a down payment for a new heavy 
icebreaker. Regrettably, it was included in the ship-
building budget, where this funding will crowd out 
or be crowded out by Navy programs.42 The fate of 
icebreaker development and procurement remains 
contentious in ongoing negotiations on the FY2018 
National Defense Authorization Act, although the 
soundest plan would see these icebreakers funded in 
DHS accounts with technical and acquisition man-
agement support provided by the Navy. Repair and 
Rebuild provides notional defense-wide funding to 
support the Coast Guard requirement for three heavy 
icebreakers and three medium icebreakers in the near 
term and asks the Coast Guard and Navy to jointly 
study whether requirements for icebreaking might 
increase in the future.43
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Conclusion and Full Funding 
 Index

The intellectual, cultural, and programmatic 
underpinnings of the second offset began under 

the leadership of Secretary of Defense Harold Brown 
and Under Secretary of Defense for Research and 
Engineering William Perry in the late 1970s. This 
work prepared the Pentagon for the Reagan buildup 
in the early to mid-1980s. Similarly, Secretary of 
Defense Ash Carter and Deputy Secretary of Defense 
Robert Work set the conditions for a third offset by 
fostering discussion on restoring American military 
technological superiority—a long-overdue recogni-
tion that the period of assumed American suprem-
acy has come to an end.

The core tenet of Repair and Rebuild lies in my belief 
that while regaining technological superiority will be 
necessary to ensuring conventional deterrence in the 
future, this alone is far from sufficient. As articulated 
by the strategic vision underpinning To Rebuild Amer-
ica’s Military, the Pentagon requires a three-theater 
force-sizing construct to inform a balanced and 

sustainable force development strategy. The global 
threat environment is changing too quickly to accept 
multiyear periods of risk generated by pivoting from 
theater to theater or by investing only in the readiness 
of today’s military or the technological capabilities of 
the future force.

To Rebuild America’s Military concluded that haste 
is of the essence in rebuilding our armed forces. 
Clearly, the Pentagon’s inability to deliver a five-year 
spending plan in FY2018 and a strategy for rebuilding 
does not align with that urgency.

Thus, my intention is that Repair and Rebuild spark 
the necessary discussions on thorny force develop-
ment questions at the programmatic level, with the 
aim of resolving them ahead of the point of no return. 
As such, please do not hesitate to reach out to discuss 
the calculations or the choices made in this study. For 
those with further interest in the budgetary specif-
ics, a full index of the additional expenditures recom-
mended by this report follows.
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Table 15. AEI’s Repair and Rebuild: Full Funding Index

ARMY

Program FY18 FY19 FY20 FY21 FY22 FYDP
Grow Army to 519k: AC (+41k), 217k USAR  
(+18k), 360k ARNG (+17k)
Funding to support current end strength:  
     AC 476k, USAR 199k, ARNG 343k  $1,600   $1,600   $1,600   $1,600   $1,600   $8,000 
Achieve 90% manning in FY18: +5k AC 481k,  
     +2k USAR 201k, +3k ARNG 346k  $1,500   $1,500   $1,500   $1,500   $1,500   $7,500 
11th AC ABCT and enablers established in  
     FY18: +10k AC 491k, +5k USAR 206k  $1,970   $1,970   $1,970   $1,970   $1,970   $9,850 
Establish SFABs in FY18: +3k AC 494k  $450   $450   $450   $450   $450   $2,250 
Add a HIMARS battalion in FY19 and FY20:  
     +2k AC 496k, +1k USAR 207k  $500   $750   $1,500   $1,500   $1,500   $5,750 
FY19 establishment of SHORAD battalions in  
     Europe: +5k AC 501k  $250   $500   $500   $500   $500   $2,250 
Add a Paladin battalion in FY19 and FY20:  
     +2k AC 503k, +1k USAR 208k  $500   $750   $1,500   $1,500   $1,500   $5,750 
6th ARNG ABCT and enablers in FY19:  
     +14k ARNG 360k –  $690   $690   $690   $690   $2,760 
12th AC CAB in FY19: +3k AC 506k,  
     +2k USAR to 210k –  $2,100   $2,100   $2,100   $2,100   $8,400 
12th AC ABCT and enablers in FY20:  
     +10k AC 516k, +5k USAR 215k – – –  $1,970   $1,970   $3,940 
13th AC CAB in FY21: +3k AC 519k,  
     +2k USAR 217k     $2,100   $2,100   $4,200 
  $6,770   $10,310   $11,810   $15,880   $15,880   $60,650 

Accelerate Ground Vehicle Modernization
Double Paladin PIM upgrade rate and JETS  
     fielding rate  $675   $675   $675   $675   $675   $3,375 
Double Stryker upgrade rate  $350   $500   $650   $675   $700   $2,875 
Add 2nd and 3rd brigade equivalents of  
     upgunned 30mm Strykers  $1,400  –  $1,400  – –  $2,800 
Expand Abrams upgrade to two brigades  
     per year (ECP 1A)  $550   $550   $550   $550   $550   $2,750 
Expand Bradley upgrade to two brigades  
     per year (ECP 2A)  $525   $525   $525   $525   $525   $2,625 
Double AMPV production  $500   $520   $520   $520   $520   $2,580 
Increase JLTV production rate by 3,800 over  
course of the FYDP  $380   $380   $190   $250   $200   $1,400 
Accelerate Long-Range Precision Fires  
     development   $100   $150   $250   $250   $500   $1,250 
Increase production of light infantry vehicles  
     (GMV, MPF, FRV)  $180   $225   $150   $150   $250   $955 
Buy nondevelopmental active protection systems  
     and long-term MAPS solution  $50   $75   $100   $150   $200   $575 
  $4,710   $3,600   $5,010   $3,745   $4,120   $21,185 
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ARMY (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP
Accelerate Rotary Wing Modernization
Accelerate AH-64E production rate by 114  $567   $475   $513   $665  –  $2,220 
Maintain H-47F/G production, accelerate  
     Block II upgrades  $275   $300   $300   $300   $300   $1,475 
Accelerate FVL RDTE and fund advance  
     procurement for mid-2020s  $50   $125   $250   $500   $500   $1,425 
Accelerate UH-60M upgrades  $240   $120   $540   $200   $200   $1,300 
ASE fielding (CMWS and CIRCM)  $125   $175   $200   $200   $225   $925 
MQ-1C program expansion: Buy 60 more  
    Grey Eagles (and outfit Airborne EW)  $125   $125   $125   $125   $125   $625 
  $1,382   $1,320   $1,928   $1,990   $1,350   $7,970 

Expand and Upgrade Air and Missile Defense      
Double PAC-3 MSE missile buy  $550   $500   $500   $500   $500   $2,550 
Expanded tactical air and missile defense  
     (IFPC Inc 2 Block I/II, portable CUAS)  $325   $275   $450   $525   $575   $2,150 
Add more PAC-3 battalions/ADA soldiers to  
     reduce stress on force –  $400   $400   $400   $400   $1,600 
Expand Avenger capacity and upgrade Stinger  $250   $250   $250   $275   $275   $1,300 
Double IBCS fielding rate and consider LTAMD  
     acceleration  $150   $100   $100   $100   $100   $550 
Restore JLENS program   $25   $125   $150   $150   $100   $550 
  $1,300   $1,650   $1,850   $1,950   $1,950   $8,700 

Restore Readiness, Increase Squad-Level Capability and EW      
Readiness buyback (use determined by  
   Chief of Staff of the Army)  $7,650   $8,400   $9,150   $9,900   $10,650   $45,750 
Non-MDAP proportional growth  $1,050   $1,050   $1,050   $1,050   $1,050   $5,250 
Ammo restoration (e.g., M982, Javelin, TOW,  
     GMLRS, JAGM, LMAMS)  $575   $600   $625   $625   $625   $3,050 
C2 modernization (e.g., WIN-T, JBC-P)  $525   $300   $350   $400   $450   $2,025 
Army rapid prototyping and fielding fund  $350   $250   $250   $250   $250   $1,350 
ARCO EW fund for near-term EW solutions  
     (e.g., MEFW, MQ-1C)  $175   $225   $275   $275   $275   $1,225 
ARCIC swarm games and RQ-7 Mods  $150   $125   $125   $125   $125   $650 
  $10,475   $10,950   $11,825   $12,625   $13,425   $59,300 
Army Total  $24,637   $27,830   $32,423   $36,190   $36,725   $157,805 
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NAVY

Program FY18 FY19 FY20 FY21 FY22 FYDP
Expand Fleet to 339 Ships by 2025
Add FY21/FY22 Virginia-class SSN  
     (with advanced procurement)  $200  –  $900   $3,300   $2,400   $6,800 
LHA-9 Flight 0 in FY 20 and AP for LHA-10 Flight I  
     in FY 23  $550  –  $1,600   $1,600   $1,600   $5,350 
Expand LCS program (add 10 LCSs to FYDP)  $960   $960   $960   $960   $960   $4,800 
Four-year Ford-class carrier construction  
     for CVN-81  $263  – – –  $4,361   $4,624 
Accelerate LX(R) from FY20 to FY18, add one  
    in FY19 and in FY21  $1,600   $1,500  –  $1,500  –  $4,600 
Double TAO-206 production, study combat  
     upgrades  $550   $550   $550   $550   $550   $2,750 
Expand LCS frigate variant construction  
    by adding back 2 FFG to FYDP –  $250   $680   $680  –  $1,610 
Build 5 ESB  $335   $300   $335   $300   $335   $1,605 
Finish Ship-to-Shore Connector (SSC)  
     program of record within FYDP  $300   $300   $300   $300   $300   $1,500 
Expand active component end strength by 10k  $750   $750  – – –  $1,500 
Embark on early work for Future Surface Combatant  $75   $100   $100   $100   $100   $475 
Finish LCU program within FYDP  $90   $42   $90   $90   $90   $402 
T-ATS(X) acceleration  $75  – – – –  $75 
  $5,748   $4,752   $5,515   $9,380   $10,696   $36,091 

Renew Carrier Air Wings
Double F-35C production rate by adding  
     82 aircraft  $2,350   $1,620   $2,430   $3,240   $2,430   $12,070 
Purchase 120 extra F/A-18E/F Super Hornets  
     and EA-18G Growlers  $2,320   $2,320   $2,320   $2,320   $2,320   $11,600 
Restore P-8A FY18 buy rate and add 24 aircraft  
     to program of record  $2,400   $1,200   $400   $400   $400   $4,800 
Stabilize E-2D production rate at 6 per year  $200   $600   $400   $200   $200   $1,600 
Restore planned V-22 buy rate  $600   $150  – – –  $750 
Restore planned MQ-4C buy rate  $95   $95  – – –  $190 
  $7,965   $5,985   $5,550   $6,160   $5,350   $31,010 

Rectify Munitions Shortfall and Accelerate Future Munitions 
Maintain Tomahawk buy until replacements emerge  $200   $200   $200  – –  $600 
AARGM-ER modification acceleration  $100   $100   $100   $100   $100   $500 
Max out SM-6 production rate  $80   $80   $80   $80   $80   $400 
OASUW Inc-1 LRASM-A acceleration and  
     maximum production  $35   $35   $75   $75   $120   $340 
Finish DDG-100 gun (AGS LRLAP) and work  
     toward fielding EMRG  $50   $50   $75   $75   $75   $325 
Expand Mk48 ADCAP buys  $25   $25   $25   $25   $25   $125 
Expand Mk54 LWT buy  $25   $25   $25   $25   $25   $125 
  $515   $515   $580   $380   $425   $2,415 
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NAVY (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP 

Rapid Fleet Upgrades      
Non-MDAP proportional growth  $1,100   $1,100   $1,100   $1,100   $1,100   $5,500 
Fund full CG-47 modernization program  $675   $675   $675   $675   $675   $3,375 
Double DDG-51 MLU/AEGIS BL9 upgrade rate  $535   $535   $535   $535   $535   $2,675 
Navy rapid prototyping and fielding fund  $275   $275   $275   $275   $275   $1,375 
Accelerate ESSM Block II fielding and expand  
     SeaRAM upgrade   $160   $160   $160   $160   $160   $800 
Restore DDG-51 AN/SLQ-32 SEWIP funding   $175   $100   $100   $100   $100   $575 
NRL/DARPA autonomous XLUUV minelaying  
     capability  $50   $85   $85   $85   $85   $390 
PEO/LCS and ONR autonomous mine  
     countermeasures testing  $75   $75   $75   $75   $75   $375 
  $3,045   $3,005   $3,005   $3,005   $3,005   $15,065 
Restore Readiness Shortfalls
Readiness buyback (usage determined by CNO)  $7,050   $7,350   $7,650   $7,950   $8,250   $38,250 
  $7,050   $7,350   $7,650   $7,950   $8,250   $38,250 
Navy Total  $24,323   $21,607   $22,300   $26,875   $27,726   $122,831 

MARINE CORPS

Program FY18 FY19 FY20 FY21 FY22 FYDP
Expand AC End Strength to 202k by FY22      
AC end strength to 190k in FY18: EW/IW  $700   $700   $700   $700   $700   $3,500 
AC end strength to 195k in FY18: Cyber/ISR  $515   $515   $515   $515   $515   $2,575 
AC end strength to 197k in FY19: Additional ACE  –-   $410   $410   $410   $410   $1,640 
AC end strength to 199k in FY20: Lightning  
     carrier ACE –  –   $410   $410   $410   $1,230 
AC end strength to 202k in FY20: New HIMARS  
     battalion    $750   $750   $750   $2,250 
  $1,215   $1,625   $2,785   $2,785   $2,785   $11,195 

Increase F-35B Buy
Increase F-35B procurement by 64 aircraft  
     through FY21  $1,750   $1,750   $1,750   $1,250   $1,250   $7,750 
  $1,750   $1,750   $1,750   $1,250   $1,250   $7,750 

Expand Aviation Combat Elements and Rapid Upgrades
Triple KC-130J buy rate (add 20) and accelerate  
     Harvest HAWK  $750   $600   $600   $600   $600   $3,150 
Add 24 V-22 to program of record  $450   $450   $450   $450  –   $1,800 
Add 6 CH-53K in FY18/19  $390   $390  –  –  –   $780 
Accelerate MUX development and VARS fielding  $75   $100   $100   $100   $100   $475 
Add back 3 AH-1Z, add 4 more to program of  
     record in FY18 and FY19  $100   $100  –  –  –   $200 
Accelerate Intrepid Tiger II EW pod fielding  $25   $25   $50   $75  –  $175 
  $1,790   $1,665   $1,200   $1,225   $700   $6,580 
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MARINE CORPS (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP

Accelerate Ground Vehicle Upgrade/Replacement Effort      
Finish AAV SU upgrade efforts within FYDP  $100   $75   $50   $50  –  $275 
Accelerate ACV development  $25   $50   $50   $50   $50   $225 
Expand S2ME2 Task Force experiments and  
     accelerate EFV decision  $25   $25   $50   $50   $50   $200 
Rapid and expanded ITV fielding  $25   $25      $50 
  $175   $175   $150   $150   $100   $750 

Restore Readiness and Push New Capability to Tactical Units
Readiness buyback (use determined by  
     commandant)  $1,200   $1,200   $1,200   $1,200   $1,200   $6,000 
Fires augmentation and ammunition restoration  $500   $500   $250   $250   $250   $1,750 
Below-battalion C2/ISR capability fielding fund  $300   $300   $300   $300   $300   $1,500 
Sea Dragon 2025 experimentation  $75   $100   $150   $200   $250   $775 
Non-MDAP growth fund  $110   $110   $110   $110   $110   $550 
  $2,185   $2,210   $2,010   $2,060   $2,110   $10,575 
Marine Corps Total  $7,115   $7,425   $7,895   $7,470   $6,945   $36,850 
      

AIR FORCE

Program FY18 FY19 FY20 FY21 FY22 FYDP

Grow USAF End Strength to 350k by FY24  
(Accounting for Delay Due to Pilot Training)   
Grow active component end strength to 322k:  
     ISR/space  $500   $225   $225   $225   $225   $1,400 
Grow active component end strength to 327k:  
     Existing pilot/maintainer shortfall  $225   $225   $225   $225   $225   $1,125 
Grow Air National Guard by 3k for cyber mission   $75   $75   $75   $75   $300 
End strength (2.4k) and operations for 1 F-35A  
     Squadrons established FY17  $450   $450   $450   $450   $450   $2,250 
End strength (5.0k) and operations for 2 F-35A  
     Squadrons established FY18    $900   $900   $900   $2,700 
End strength (5.0k) and operations for 2 F-35A  
     Squadrons established FY19     $900   $900   $1,800 
End strength (7.0k) and operations for 3 F-35A  
     Squadrons established FY20      $1,200   $1,200 
  $1,175   $975   $1,875   $2,775   $3,975   $10,775 
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AIR FORCE (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP

Accelerate F-35A Buy and Legacy Combat Air  
Upgrades, Invest in Future Air Superiority Tech      
Increase F-35A procurement by 170 aircraft  $2,200   $3,400   $3,400   $4,000   $4,000   $17,000 
Non-MDAP proportional growth  $1,100   $1,500   $1,500   $1,750   $2,000   $7,850 
F-16 sustainment and select upgrades (digital 
     RWR, MIDS-JTRS, missile warning system)   $675   $675   $675   $675   $675   $3,375 
B-21 Raider: Stabilize program and accelerate  
     development   $600   $600   $600   $600   $600   $3,000 
Procure 168 OA-X light attack craft  $200   $645   $645   $645   $645   $2,780 
Air Force rapid prototyping and fielding fund  $275   $525   $525   $525   $525   $2,375 
Accelerate and expand select F-15 upgrades   $300   $350   $350   $400   $450   $1,850 
Penetrating counter-air experimentation  $150   $200   $250   $250   $500   $1,350 
Accelerate F-22A upgrades: Increment 3.2B and  
     RAMMP (AIM-9X, AMRAAM, IFDL, HMCS)  $250   $250   $250   $250   $250   $1,250 
B-52H/B-2 comprehensive upgrade acceleration  
    (RMP, IWBU, connectivity)  $125   $150   $175   $200   $225   $875 
F-35A IOTE Fix + JSE work  $482   $150   $75   $75   $75   $857 
Reinvigorate hypersonics research  $125   $125   $100   $150   $250   $750 
Advanced engine (AETP) development acceleration  $100   $100   $125   $150   $200   $675 
Operational autonomy fund (ABC, ALIAS/ALPHA)  $100   $100   $100   $125   $150   $575 
  $6,682   $8,770   $8,770   $9,795   $10,545   $44,562 
 
Accelerate Support Aircraft Recapitalization      
Increase KC-46A production by 39 over FYDP  $540   $1,620   $1,620   $1,620   $1,620   $7,020 
Add 35 C-130J and accelerate work on  
     next-generation replacement  $779   $695   $695   $695   $695   $3,559 
Continue fielding U-2 and RQ-4 aircraft, begin  
    development of penetrating ISR aircraft  $600   $600   $600   $600   $600   $3,000 
Complete MC-130J and HC-130J program of  
     record by FY21  $525   $740   $630   $400    $2,295 
JSTARS recapitalization development acceleration:  
     achieve IOC before FY24  $500   $500   $250   $250   $250   $1,750 
UH-1N: immediate sole-source purchase and  
     possibility for eventual open competition  $300   $300   $300   $300   $300   $1,500 
LAIRCM and HH-60 upgrade expansion  $325   $325   $275   $275   $300   $1,500 
Rehost 10 EC-130 mission sets on EC-37B  $480   $320   $320   $320    $1,440 
Increase MQ-9 Block 5 production by 48 above  
     original program of record and add WAS  $300   $300   $300   $300   $150   $1,350 
C-130H AMP expansion and FAA compliance  
     upgrades  $300   $250   $250   $250   $250   $1,300 
T-X development acceleration and aggressor  
      variant work  $75   $75   $100   $150   $250   $650 
DARPA/AFRL autonomous threat fusion prototype  
     and Red Flag test  $60   $70   $70   $80   $80   $360 
E-3G AWACS upgrade expansion  $100   $25   $25   $25   $25   $200 
  $4,884   $5,820   $5,435   $5,265   $4,520   $25,924 



MACKENZIE EAGLEN

119

AIR FORCE (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP

Drive Toward New Space Architecture      
AFSPC/AFSMC development fund  $500   $500   $500   $500   $500   $2,500 
Additional EELV funding: Launch vehicle  
     development and RD-180 replacement  $350   $350   $350   $350   $350   $1,750 
General space research and development  
     restoration  $250   $250   $250   $275   $325   $1,350 
Finish OCX, improve JICSpOC, and expand  
     MMSOC  $100   $75   $75   $100   $100   $450 
Provide advance funding for DMSP follow-on  
     program (WSF)  $50   $50   $75   $75   $100   $350 
ORS/STP experimentation fund  $55   $55   $55   $55   $55   $275 
  $1,305   $1,280   $1,305   $1,355   $1,430   $6,675 
 
Restore Readiness and Expand Munitions Buy      
Readiness buyback (use determined by Air Force  
     chief of staff)  $8,160   $8,760   $9,360   $9,660   $9,960   $45,900 
Fund steady-state AGM need (SDB, JDAM,  
     AGM-114 Hellfire)  $1,200   $1,350   $1,350   $1,350   $1,350   $6,600 
Restore AIM-9X buy rate, develop new SRAAM  
      (SACM/MDSM)   $175   $225   $225   $225   $250   $1,100 
Hypersonics prototyping acceleration  
     (TBG + HAWC)  $100   $100   $250   $250   $250   $950 
Increase JASSM-ER production from 360  
     to 500 per year  $150   $175   $200   $200   $200   $925 
Future munitions development fund (SSW/Scalpel/ 
     LCAAT/LCASD/Gremins/ICARUS/SoSITE)  $100   $100   $125   $175   $175   $675 
Increase MALD-J buy and CHAMP work  $25   $55   $185   $150   $200   $615 
Add 100 AMRAAM and develop follow-on BVRAAM  $10   $25   $50   $75   $75   $235 
  $9,920   $10,790   $11,745   $12,085   $12,460   $57,000 
Air Force Total  $23,966   $27,635   $29,130   $31,275   $32,930   $144,936 

DEFENSE-WIDE

Program FY18 FY19 FY20 FY21 FY22 FYDP

Expand and Upgrade Theater/National Missile Defense      
Restore MDA Basic RDTE, accelerate upgrades  
     for THAAD, SM, RKV, MOKV  $2,400   $2,400   $2,400   $2,400   $2,400   $12,000 
Continue GBI production at 12 per year  $600   $600   $600   $600   $600   $3,000 
Contract for 8th and 9th THAAD batteries  $750   $500   $250   $250   $250   $2,000 
  $3,750   $3,500   $3,250   $3,250   $3,250   $17,000 
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DEFENSE-WIDE (CONTINUED)

Program FY18 FY19 FY20 FY21 FY22 FYDP

Invest in Third Offset and Networking Improvements
EW and network integration fund  $2,030   $2,030   $2,030   $2,030   $2,030   $10,150 
Directed energy program accelerations  $150   $250   $250   $250   $250   $1,150 
Accelerate MGUE/M-code development  
and receiver buys  $125   $150   $150   $125   $125   $675 
CERDEC/SPAWAR/AFRL tactical spectrum  
     management  $75   $425  – – –  $500 
SCO funding  $100   $100   $100   $100   $100   $500 
Alternative C2/PNT (e.g., BACN, JALN)  $60   $60   $60   $60   $60   $300 
DARPA theater-level spectrum management  $60   $60   $60  – –  $180 
DARPA autonomous systems cyber resiliency  $20   $10   $10   $10   $10   $60 
NSA/DARPA/IARPA/DISA autonomous  
      cyberdefense prototyping  $25   $25  – – –  $50 
  $2,645   $3,110   $2,660   $2,575   $2,575   $13,565 
Restore Backbone of Nuclear Enterprise       
Address high-priority deferred nuclear FSRM  $500   $1,000   $1,000   $1,000   $1,000   $4,500 
Accelerate NC3 hardening efforts  $250   $500   $750   $750   $750   $3,000 
  $750   $1,500   $1,750   $1,750   $1,750   $7,500 
 
FSRM Backfill and Forward Basing MILCON
Return to 80% FSRM across the services and  
     begin backlog buyback  $4,700   $4,000   $4,000   $4,000   $4,000   $20,700 
Further MILCON for forward basing  $1,000   $1,500   $1,500   $1,500   $2,000   $7,500 
  $5,700   $5,500   $5,500   $5,500   $6,000   $28,200 
 
Purchase New Icebreakers and Diminish Reliance on Contractors
Procure 3 heavy and 3 medium icebreakers  $850   $1,000   $1,000   $750   $750   $4,350 
Gradually transition in-theater support away  
     from contractors  $30   $30   $30   $30   $30   $150 
  $880   $1,030   $1,030   $780   $780   $4,500 
Defense-Wide Total  $13,725   $14,640   $14,190   $13,855   $14,355   $70,765 
      
Grand Total  $93,766   $99,137   $105,938   $115,665   $118,681   $533,187

Source: AEI calculations.
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Acronyms and Abbreviations

AARGM-ER  Advanced Anti-Radiation Guided  
Missile–Extended Range

AAV  Amphibious Assault Vehicle
AAV-SU  Amphibious Assault Vehicle Survivabil-

ity Upgrade
ABC  Airborne Cloud for the Tactical Edge 

User
ABCT armored brigade combat team
AC Active Component
ACE Aviation Combat Element 
ACR armored cavalry regiment
ACTUV  Anti-Submarine Warfare Continuous 

Trail Unmanned Vessel
ACV Amphibious Combat Vehicle
ADA Air Defense Artillery
ADCAP  advanced capability [Mk48 heavyweight 

torpedo]
AEHF Advanced Extremely High Frequency
AETP Adaptive Engine Transition Program
AFRL Air Force Research Laboratory
AFSB AFLOAT Forward Staging Base
AFSMC  Air Force Space and Missile Systems 

Center
AFSPC Air Force Space Command
AGM air-to-ground missile
AGS Advanced Gun System
AI artificial intelligence
ALASA Airborne Launch Assist Space Access
ALIAS  Aircrew Labor In-Cockpit Automation 

System
AMP Avionics Modernization Program
AMPV Armored Multipurpose Vehicle
AMRAAM  Advanced Medium-Range Air-to-Air 

Missile
APS active protection systems
ARCIC Army Capabilities Integration Center
ARCO Army Rapid Capabilities Office
ARNG Army National Guard

ASW antisubmarine warfare
AWACS Airborne Warning and Control System
BACN  Battlefield Airborne Communications 

Node
BCA Budget Control Act
BCT brigade combat team
BMD ballistic missile defense
BVRAAM  beyond-visual-range air-to-air missile
C2 command and control
C4ISR  command, control, communications, 

computers, intelligence, surveillance, 
reconnaissance

CAB combat aviation brigade
CBARS Carrier Based Aerial Refueling System
CBO Congressional Budget Office
CERDEC  Communications-Electronics Research, 

Development and Engineering Center
CHAMP  Counter-Electronics High Power  

Microwave Advanced Missile
CHIRP  Commercially Hosted Infrared Payload
CIRCM Common Infrared Countermeasures
CMWS Common Missile Warning System
CNO Chief of Naval Operations
COWVR  Compact Ocean Wind Vector 

Radiometer
CRS Congressional Research Service
CSBA  Center for Strategic and Budgetary 

Assessments
CUAS Counter-Unmanned Aircraft System
DARPA  Defense Advanced Research Projects 

Agency
DHS Department of Homeland Security
DISA Defense Information Systems Agency
DMSP  Defense Meteorological Satellite 

Program
DOD Department of Defense
ECP engineering change proposal
EELV Evolved Expendable Launch Vehicle
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EFV Expeditionary Fighting Vehicle
EMRG electromagnetic railgun
ERI European Reassurance Initiative
ESB Expeditionary Sea Base
ESD Expeditionary Transfer Dock
ESSM Evolved SeaSparrow Missile
EW electronic warfare
FAA Federal Aviation Administration
FARP forward arming and refueling point
FCS Future Combat Systems
FRV Fast Reconnaissance Vehicle
FSRM  facilities sustainment, restoration, and 

modernization
FVL Future Vertical Lift
FY fiscal year
FYDP Future Years Defense Program
GBI Ground-Based Interceptor
GMLRS  Guided Multiple Launch Rocket System
GMV Ground Mobility Vehicle
HASC House Armed Services Committee
HAWC  Hypersonic Air-Breathing Weapon 

Concept
HAWK Hercules Airborne Weapons Kit
HIMARS High-Mobility Artillery Rocket System
HMCS Helmet-Mounted Cueing System
HMMWV Humvee
IAMD integrated air and missile defense
IARPA  Intelligence Advanced Research Proj-

ects Activity
IBCS  Integrated Air and Missile Defense Bat-

tle Command System
ICARUS  Inbound, Controlled, Air-Releasable, 

Unrecoverable Systems
ICBM intercontinental ballistic missile
IFDL In-Flight Data-Link
IFPC Indirect Fire Protection Capability
IOC initial operating capability
IOTE initial operational test and evaluation
ISIS Islamic State of Iraq and Syria
ISR  intelligence, surveillance, and 

reconnaissance
ITEP improved turbine engine program
ITV Internally Transportable Vehicle
IW information warfare
IWBU Internal Weapons Bay Upgrade

JAGM Joint Air-to-Ground Missile
JALN Joint Aerial Layer Network
JASSM-ER  Joint Air-to-Surface Standoff Missile–

Extended Range
JBC-P Joint Battle Command–Platform
JDAM Joint Direct Attack Munition
JETS Joint Effects Targeting System
JICSpOC  Joint Interagency Combined Space 

Operations Center
JLENS  Joint Land Attack Cruise Missile 

Defense Elevated Netted Sensor System
JLTV Joint Light Tactical Vehicle
JSE Joint Simulation Environment
JSTARS  Joint Surveillance Target Attack Radar 

System
LAV Light Armored Vehicle
LAIRCM Large Aircraft Infrared Counter  
 Measures
LCAAT  Low Cost Attritable Aircraft Technology
LCASD  Low-Cost Attritable Strike Unmanned 

Aerial System Demonstration
LCS littoral combat ship
LMAMS  Lethal Miniature Aerial Munition 

System
LRASM Long-Range Anti-Ship Missile
LRLAP Long Range Land Attack Projectile
LRPF Long-Range Precision Fires
LTAMD  lower-tier air and missile defense sensor
LWT lightweight torpedo
MAARS  Modular Advanced Armed Robotic 

System
MAGTF Marine Air-Ground Task Forces
MALD Miniature Air-Launched Decoy
MAPS modular active protection systems
MDA Missile Defense Agency
MDAP major defense acquisition program
MEFW Multi-Functional Electronic Warfare
MGUE Military GPS User Equipment
MIDS-JTRS  Multifunctional Information Distri-

bution System–Joint Tactical Radio 
System

MILCON military construction
MLU Mid-Life Upgrade
MMSOC  Multi-Mission Satellite Operations 

Center
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MOKV Multi-Object Kill Vehicle
MPF Mobile Protected Firepower
MSDM Miniature Self Defense Munition
MSE Missile Segment Enhancement
MUTT Military Utility Tactical Truck
MUX  MAGTF Unmanned Expeditionary 

[drone]
NC3  nuclear command, control, and 

communications
NDAA National Defense Authorization Act
NDP National Defense Panel
NORAD  North American Aerospace Defense 

Command
NRL Naval Research Laboratory
NSA National Security Agency
OASUW Offensive Anti-Surface Warfare
OCO overseas contingency operations
OCX Operational Control System
OFRP Optimized Fleet Response Plan
ONR Office of Naval Research
ORS Operationally Responsive Space
PEO program executive officer
PIM Paladin Integrated Management
PMAI primary mission aircraft inventory
PNT precision, navigation, and timing
PTSS Precision Tracking Space System
R&D research and development
RAMMP  Reliability and Maintainability Matura-

tion Program
RCO Rapid Capabilities Office
RDTE  research, development, test, and 

evaluation
RKV Redesigned Kill Vehicle
RMP Radar Modernization Program
RPA remotely piloted aircraft
RSG reconnaissance strike group
RWR radar warning receiver
S2ME2  Ship to Shore Maneuver Exploration 

and Experimentation
SACM Small Advanced Capabilities Missile
SASC Senate Armed Services Committee
SATCOM satellite communications 
SBIRS Space-Based Infrared System
SBSS Space-Based Space Surveillance

SCO Strategic Capabilities Office
SDB Small Diameter Bomb
SEAD suppression of enemy air defense
SeaRAM Sea Rolling Airframe Missile
SEWIP  Surface Electronic Warfare Improve-

ment Program
SFAB security force assistance brigade
SHiELD  Self-Protect High Energy Laser 

Demonstrator
SHORAD short-range air defense
SM Standard Missile
SOCOM Special Operations Command
SOF special operations forces
SPAWAR  Space and Naval Warfare Systems 

Command
SRAAM Short-Range Air-To-Air Missile
SSC Ship-to-Shore Connector; or small  
 surface combatant
STOIC  Spatial, Temporal, and Orienta-

tion Information in Contested 
Environments

STOVL short takeoff and vertical landing
STP Space Test Program
STSS  Space Tracking and Surveillance System
TAI total active inventory
TBG Tactical Boost Glide
TERN  Tactically Exploited Reconnaissance 

Node
THAAD  Terminal High Altitude Area Defense
TOW  tube-launched, optically-tracked, 

wireless-guided
UAS unmanned aircraft systems
UCLASS  Unmanned Carrier-Launched Airborne 

Surveillance and Strike
USAF US Air Force
USAR US Army Reserve
USV unmanned surface vessel
UUV unmanned underwater vehicle
VARS V-22 Aerial Refueling System
WIN-T  Warfighter Information Network– 

Tactical
WSF Weather Satellite Follow-on
XLUUV  Extra Large Unmanned Undersea 

Vehicle
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