The Long-Range Standoff Weapon and
the 2017 Nuclear Posture Review
President Trump signed a national security presidential memorandum
27 January 2017, calling for secretary of defense Gen James Mattis to
“initiate a new Nuclear Posture Review (NPR) to ensure that the United
States nuclear deterrent is modern, robust, flexible, resilient, ready, and
appropriately tailored to deter 21st-century threats and reassure allies.”1
Many advocates of nuclear modernization were optimistic that the new
president would take a very different approach to nuclear strategy than
his predecessor. Some proponents of modernization saw a new NPR as
an opportunity to make the case for new delivery vehicles and warheads
and reexamine some of the fundamental assumptions and strategic concepts laid out in the 2010 NPR. With an expected completion date
in late 2017, this NPR will significantly affect the administration’s
modernization spending priorities for the remainder of President
Trump’s time in office.
Perhaps the most underappreciated and maligned weapon system in
the current modernization program is the long-range standoff weapon
(LRSO). While each modernization program has faced some criticism
from arms control and disarmament advocates, none has been as disparaged as the LRSO. Former secretary of defense William Perry, who
played a major role in the development of the current AGM-86 air
launched cruise missile (ALCM), went so far as to take to the pages of
the Washington Post to call for the cancellation of the program and the
retirement of nuclear-armed cruise missiles.2
On the contrary, a modern nuclear-armed cruise missile is essential
to US deterrence. The challenge for the US Air Force, which seeks to
replace the ALCM with the LRSO, is to effectively explain the role a
nuclear-armed cruise missile plays in American nuclear strategy. In doing
so, the Air Force will aid drafters of the NPR as they seek to fully understand not only the capabilities and shortfalls present in the current arsenal
but also how modernization programs—including the LRSO—will reverse decades of decay in US nuclear capability. It is equally important
to provide Congress with compelling justification for funding the initiatives
laid out in a new NPR.
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This article focuses on the role of nuclear-armed cruise missiles in nuclear
strategy, with a particular focus on the LRSO. It presents brief background
information then examines the arguments of detractors and makes the positive case for the weapon system—explaining the unique role it plays in
creating a credible deterrent force. The article concludes with general and
specific recommendations for the 2017 Nuclear Posture Review.

Background
The AGM-86 air launched cruise missile was designed in the mid1970s and first fielded in 1982. At the time it entered service, the B-52
was facing increasingly potent Soviet integrated air defense systems
(IADS) that the venerable bomber was unable to penetrate. Thus, a
nuclear-armed cruise missile was designed for the primary purpose of
penetrating these networks and providing a standoff strike capability
deep into Soviet territory.3 With a planned service life of 10 years, the
AGM-86 was to be replaced in the early 1990s. As early as 1982 the
Air Force understood that the AGM-86 would have problems penetrating future Soviet IADS as they grew increasingly sophisticated. This led
to the ultimate design and fielding of the AGM-129A advanced cruise
missile (ACM), a low observable nuclear-armed cruise missile, first delivered to the Air Force in 1987. With the collapse of the Soviet Union
on Christmas Day 1991, President George H. W. Bush began large-scale
reductions in the United States’ nuclear arsenal and cancelled many of
the modernization programs then under way.4 One of these, the ACM,
ultimately proved to be a cost-ineffective weapon and was retired from
service in 2012.5
This left the Air Force in need of a nuclear-armed cruise missile capable
of penetrating Russian IADS that have continued to grow increasingly
sophisticated and are proliferating outside Russia. The S-300/400/500
air defense systems that Russia currently fields are the most sophisticated
in the world—and a far cry from the SA-6 the Air Force faced in conflicts over the past four decades.6 China, too, possesses not only the most
dense radar network in the world but also increasingly capable IADS
that make standoff attack a necessity.
It is in this challenging air defense environment that the Air Force
sought to replace the AGM-86 with a new stealth nuclear-armed cruise
missile capable of either destroying these defenses or penetrating them.
A growing need has also developed over the past several decades as
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adversaries specifically design and site facilities that are immune to
attack from US ballistic missiles. The LRSO is required to hold these
targets at risk.
According to information released by the Department of Defense,
the long-range standoff weapon will cost an estimated $15–20 billion
for approximately 1,000 weapons. From the limited information available, the LRSO will be a stealthy, subsonic, nuclear-armed cruise missile
with a likely range of 2,500–3,000 kilometers. It will carry a modernized version of the W80-4 warhead with improved safety, security, and
reliability features.7 The LRSO will have defensive systems not present
on the AGM-86. The weapon will also have improved accuracy. Beyond
these basic features, specific program requirements and capabilities are
highly classified. However, it is reasonable to expect that with four decades of technological advancement since the AGM-86 was originally
designed, the LRSO will incorporate a number of features that were
nonexistent when the ALCM was designed.

The Opposition
The points made by opponents of the LRSO can be grouped into
three main arguments. First, they argue that nuclear-armed cruise missiles are destabilizing.8 Second, they argue that the LRSO is a redundant
capability. Third, they argue that the nation cannot afford the weapon.
Each of these objections requires more detail.
Perhaps the most widely stated reason for opposition to the LRSO is
the belief that nuclear-armed cruise missiles are destabilizing. According to William Perry, “Because they can be launched without warning
and come in both nuclear and conventional variants, cruise missiles are
a uniquely destabilizing type of weapon.”9 In a letter to then-president
Barack Obama, Senator Edward Markey (D-MA) and seven other senators
agreed with this proposition and added, “This could result in dramatic
escalation and potential devastating miscalculations in a conflict with a
nuclear-armed state.”10
Opponents also argue that the LRSO is a redundant capability for
two reasons. First, they argue that because the B-2 and B-21 are stealth
bombers and will soon carry the B61-12 gravity bomb, they will be able
to penetrate advanced IADS to deliver weapons.11 Second, they argue
that the conventional joint air-to-surface standoff missile (JASSM) and
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its extended-range variant (JASSM-ER) can effectively target an adversary’s
advanced IADS, making the LRSO unnecessary.
Finally, opponents suggest that the $15–$20 billion price tag is unaffordable.12 The arms control and disarmament community argues that
the current plan to spend $30–$35 billion per year on the nuclear enterprise is excessive. Consistent with this larger argument, they also declare
that the LRSO is unaffordable and suggest that eliminating the LRSO is
one of the ways to lower the cost of nuclear modernization.13
Together, the three arguments presented here represent the main
thrust of opposition to the LRSO. Others have also offered critiques of
the system, but the arguments offered have largely fallen within these
parameters.

The Advocates
Supporters of the LRSO advance a number of justifications readily
grouped into four main areas: war fighting, strategy, deterrence, and
force structure.14 These four categories also require some detail.
War Fighting
The need to penetrate advanced IADS has not changed since it first
led to the development of the AGM-86 in the mid-1970s. In fact, today’s
Russian systems are thought to be the best in the world and purportedly
are able to strike both incoming cruise and ballistic missiles.15 If unconfirmed reports are correct, the accuracy of S-400/500 batteries may leave
the United States no option but to either use large numbers of missiles
to attrite surface-to-air missile batteries or use nuclear weapons, specifically the LRSO, to punch holes in Russian, or Chinese, networks.
Bombers armed with the LRSO will greatly complicate Russian and
Chinese efforts to defend possible targets. This is because bomber attack vectors can change dramatically and are difficult for an adversary
to predict, unlike ballistic missiles, which have a predictable flight path.
Russia and China can observe these trajectories with high fidelity because they know the launch points of US intercontinental ballistic missiles (ICBM) and they have some sense of the launch boxes of American
ballistic missile submarines. Both countries have watched American test
launches of ICBMs and submarine-launched ballistic missiles (SLBM),
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which gives them significant knowledge of flight physics, enabling them
to develop strategies for countering these weapons.16
Although opponents of the LRSO argue that the B61 provides the
United States with a low-yield option, delivering the B61 to a given target
is far more challenging than many understand. Stealth bombers are not
invisible. Rather, they rely on specific knowledge of adversary IADS to
develop a flight path that minimizes the aircraft’s radar cross-section
(RCS). Thus, mobile defenses in unknown places can significantly complicate stealth’s advantage. With a much smaller RCS than a bomber, the
LRSO has the greatest chance of penetrating the dense IADS Russia and
China are fielding, particularly near their most valuable targets.
Because of the relatively flat reentry angle of both ICBMs and SLBMs,
adversaries have become adept at locating their highest value assets in
facilities protected by terrain, hardening, and burying. This leaves the
LRSO as the best option for some high-priority targets. Although it is
not publicly known if there will be a “penetrating” version of the LRSO,
its ability to collapse tunnel openings and strike terrain-protected targets
is a required capability. Nuclear conflict is not like horseshoes or hand
grenades; close is not good enough. The nation’s ballistic missiles simply
cannot destroy some critical targets.
Strategy
At the level of operational strategy, nuclear-armed cruise missiles and
a future LRSO are an important part of the United States’ nuclear arsenal
for a number of reasons. For the B-52, which is expected to remain in
service for at least three more decades, long-range standoff is the primary role the venerable bomber can play as it continues to contribute
to the nuclear mission.17 This contribution should not be undervalued.
With its six decades of service in conflicts around the globe, the B-52
is respected by allies and adversaries alike and well known as a dualcapable (conventional and nuclear) bomber.18 This gives the B-52 the
ability to effectively signal adversaries in a way that a stealth bomber
cannot. By enabling a bomber to launch at multiple targets, the LRSO
allows the president to use bombers as an effective signal of US resolve.19
For example, when President Truman sent nuclear-capable B-29 bombers
to the United Kingdom during the Berlin Blockade, he was signaling
Joseph Stalin that the United States was willing to use nuclear weapons if
the Soviet Union attacked American forces in Berlin. Absent the required
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bomber capability, Stalin may not have been effectively deterred.20
Signaling intent and the ability to use bombers as an escalation/de-escalation
tool play important roles in US nuclear strategy. And, maintaining a
nuclear-capable B-52 is central to that capability.
Perhaps one of the least-understood aspects of American nuclear strategy
is the way in which bombers are employed in executing the nuclear mission. The LRSO will allow each bomber to strike more than a dozen
targets on a single mission without the risk of engagement. But, if a
B-2 were armed with nothing but the B61, it would be required to employ
through dense IADS to release on every individual target—greatly
reducing survivability. Furthermore, contrary to popular belief, in the
event a bomber executes a nuclear strike, the bomber is not on a “oneway mission.” Current mission planning expects the majority of bombers
to survive a given mission and return to a reconstitution point, rearm,
and execute a new mission. The United States simply does not have
sufficient numbers of bombers—nuclear capable or conventional—to
accept a high loss rate. Nuclear-armed cruise missiles enable both stealth
and non-stealth bombers to attack targets from safer stand-off distances,
which improves the survivability of each aircraft.
Deterrence
At the highest strategic level, the United States may soon find itself
in a position where it lacks the range of capabilities needed to credibly
hold key targets at risk. As a result, adversaries may no longer believe
the United States is willing to fight and win a nuclear conflict, which is
central to the credibility of American deterrence. Contrary to the view of
one congressman who said, “There is no such thing as a limited nuclear
war,” history would suggest otherwise. The single case in which nuclear
weapons were used was purposefully limited in effect (striking distant
military targets) and outcomes (capitulation rather than destruction).21
Should the United States lack the required capability to fight a limited
nuclear conflict in the future, it could be self-deterred in certain circumstances where, for example, Russia uses low-yield theater nuclear
weapons to de-escalate a conventional conflict in which it is performing
poorly.22
As former deputy assistant secretary of defense Elaine Bunn said, “The
regional deterrence challenge may be the ‘least unlikely’ of the nuclear
scenarios for which the United States must prepare.”23 If crisis stability
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“aims at developing incentives for using the lowest level of military force
possible—all while seeking to prevent escalation,” a low-yield nuclear
option is likely the best choice to deter or limit escalation in some
regional scenarios.24
This leaves the LRSO as the most credible stealthy and low-yield
option available to the president. While some arms control advocates
argue that deterrence, not war fighting, is the sole purpose of nuclear
weapons, possessing the capability and will to fight and win a nuclear
conflict—limited or unlimited—contributes to the credibility of American nuclear deterrence. As nuclear strategist Matt Kroenig has demonstrated, in a nuclear crisis, the country with the superior nuclear balance
of power is likely to emerge victorious.25 The implications of Kroenig’s
findings would also suggest that the United States would be unwise to
cancel the LRSO because it would diminish the nuclear superiority the
United States maintains over its adversaries, which would likely reduce
the probability of American success in a nuclear crisis.
Those who suggest the LRSO is a destabilizing capability are incorrect
for two primary reasons. First, as former deputy secretary of defense
John Hamre noted in Senate testimony, “Airborne nuclear assets are the
least provocative and the least destabilizing weapons in our inventory.”
He further added, “There is no known instance in history that our use
of conventional cruise missiles was misinterpreted as a nuclear attack by
Russia or China or any other country for that matter.”26
As noted above, opponents of the LRSO suggest that an adversary
cannot tell the difference between conventional and nuclear-armed
cruise missiles, which makes nuclear-armed cruise missiles destabilizing.
However, logic would dictate that nuclear gravity bombs would also be
equally destabilizing since an adversary would have no certainty whether
an American bomber were armed with B61 nuclear weapons or conventional joint direct-attack munitions (JDAM). Surprisingly, LRSO
opponents argue that the B61 is the right nuclear weapon for the B-2
and B-21.27 This is inconsistent with the strategic logic advanced by
opponents.
Perhaps Russian nuclear scholar Pavel Podvig best explained the instability argument when he wrote, “The arbitrary nature of the assumptions that underlie the idea of strategic stability makes this concept
extremely malleable and politically charged.”28 The reality of conflict
is that it has a context in which combatants operate. This context sets
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expectations of all parties involved and indicates what behaviors are acceptable or expected. Prior to a dramatic alteration of this context—the
introduction of nuclear weapons—one or more clear signals will likely
precede any change. In short, the stability of deterrence depends not
upon nuclear-armed cruise missiles but upon the unwritten rules and
norms of conflict, which nations and their leaders understand and are
rarely willing to violate.
Force-Structure Costs
In the larger nuclear modernization debate, many arms control and
disarmament advocates suggest that the estimated $1 trillion in operations and modernization expenditures the Departments of Defense and
Energy are likely to spend over the next three decades is both excessive
and unaffordable.29 The problem with these assertions is that they rarely
place the cost of nuclear operations and modernization in a larger context of defense and federal spending. The same is true of any discussion
of LRSO costs. Some context for overall operations and modernization
expenditures and LRSO-specific expenditures is instructive.
According to nuclear weapons scholar Stephen Schwartz, the United
States spent an estimated $5.5 trillion on the nuclear enterprise between
1940 and 1996.30 Over the next three decades, the United States is
expected to spend an estimated $1 trillion to modernize the existing
stockpile, operate the nation’s nuclear forces, and maintain the nuclear
enterprise. This equates to an average of $33 billion per year, which is
an increase from the $25 billion the United States has averaged over the
past decade.31 To design, field, operate, and maintain the LRSO over
this three-decade period, as mentioned previously, the cost is an estimated
$20 billion—an average of less than $750 million per year over the next
three decades.
As a percentage of federal spending, the nuclear enterprise currently
accounts for 0.44 percent of the federal budget and will rise to approximately 0.75 percent of the federal budget.32 In the context of the
defense budget, nuclear operations currently account for 3.5 percent
of the defense budget and at the height of the modernization effort will
peak at approximately 6.7 percent. During the Cold War, spending on
the nuclear arsenal averaged above 20 percent per year and peaked above
50 percent of defense spending during the early 1960s.33 In the decades
ahead, the nuclear arsenal is likely to be as important a part of the
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military’s force structure as it was during the Cold War—yet at approximately one-fifth the cost.
When compared to other forms of insurance, nuclear weapons are well
worth the cost. For example, the average American spends about $8,700
on health insurance premiums per year.34 He or she also spends about
$1,300 on auto insurance per year.35 By contrast, the average American
taxpayer spends about $225 annually on the nation’s sovereignty
insurance—nuclear weapons.36 Over the next three decades the LRSO
will account for about 3 percent of that cost. Perhaps the most underappreciated characteristic of the nuclear arsenal is the fact that it enables the United States to spend less on defense by reducing the overall
requirement for personnel and materiel to fight conventional wars and
more on other national priorities. It is important to remember that the
last great power war fought by the United States consumed an average
of 36 percent of the nation’s GDP each year of World War II.37 Using
nuclear weapons and the security they provide to offset conventional
defense spending is not a new idea. President Eisenhower’s “New Look”
policy was specifically designed to do just that.38 Even today, nuclear
weapons guarantee the nation’s sovereignty while allowing it to allocate
more resources to other priorities.
Additional context for the cost of the LRSO and the nation’s nuclear
arsenal is instructive. If, for example, the average American adult were
to purchase one less cup of coffee per week, the United States could pay
for the cost of nuclear deterrence with that savings alone.39 Interestingly,
Americans spend about as much on Coca-Cola products as they spend
on nuclear deterrence each year.40 Finally, according to the Centers for
Medicare and Medicaid Services, the federal government could pay for
the nuclear arsenal and modernization if it could reduce Medicare and
Medicaid waste, fraud, and abuse by half.41 Whether Americans give
up a cup of coffee each week or the government reduces waste, fraud,
and abuse in Medicaid and Medicare, the LRSO will cost just 3 percent
of the money spent on nuclear deterrence. Suggesting that either the
nuclear arsenal or the LRSO is unaffordable is simply inaccurate.

Recommendations
While this article has focused on a discussion of the long-range standoff
cruise missile and a defense of the weapon system, the LRSO is but a
part of a larger nuclear deterrent that is in desperate need of modernization.
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As the Trump administration develops the 2017 Nuclear Posture Review,
it is important to keep in mind that the NPR is largely a political document that discusses the American view of nuclear deterrence and the
role of nuclear weapons in the United States’ larger national security and
military strategy. With this in mind the following five recommendations
are provided.
First, the Nuclear Posture Review should, at a minimum, have an
unclassified version. Given that the NPR is first and foremost a political
document, the fidelity lost by authoring a highly classified document is
outweighed by the benefits provided by clearly laying out an administration’s view of nuclear deterrence and the role of nuclear weapons in
national security for the American people, allies, and adversaries. The
greatest benefit the NPR can provide is in serving as a messaging tool to
domestic and foreign audiences.
Second, the next NPR should discuss the threats facing the United
States and the modernization efforts under way in adversary countries.
Too few Americans understand the threat facing the country and assume
the United States no longer faces an existential nuclear threat. They also
assume the US military maintains the same level of superiority over adversaries in the nuclear realm as the country maintains in the conventional realm. They do not understand that the US arsenal has atrophied
over the past 25 years. Clearly describing the threat may induce greater
support for the modernization effort that is required.
Third, it is time to challenge the “no new weapons and no new capabilities” mantra that was established in the years immediately following
the Soviet Union’s collapse. While this idea is not ensconced in law,
some within the military, Congress, and the policy community believe
it is law that prevents the United States from developing and fielding
new nuclear warheads and new capabilities. Allowing this thinking to
persist prevents the United States from fielding the capabilities required
to most effectively deter adversaries who do not hold a similar view and
who are looking for a distinct advantage over the United States.
Fourth, it is time the administration vigorously challenges the narrative
that nuclear modernization is unaffordable. Although a tentative congressional consensus supports existing nuclear modernization programs,
there is little appetite for expanding current modernization. This is in
part because the case for new capabilities has not been effectively made.
It is also because of inadequate efforts to counter the narrative suggesting
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nuclear modernization is unaffordable. Offering a compelling story for
the role and affordability of nuclear modernization has the potential of
reshaping the debate and increasing opportunities for modernization.
Fifth, the administration has the opportunity to use the NPR to
make the case for the long-range standoff cruise missile by discussing
the unique threats it is designed to defeat and how it contributes to the
success of deterrence. As Keith Payne has noted, the number of published articles challenging the need for modernization and the utility of
the systems that are part of the modernization program outweigh the
number of articles in support of modernization by about six to one.42
While some argue that challenges from the arms control and disarmament community carry little weight, it is also possible they may be underestimating the impact of constant objections, making it important to
offer a compelling alternative narrative.
As the Trump administration reimagines the nation’s approach to nuclear
deterrence in a strategic environment far different from that of the 2010
Nuclear Posture Review, it is time to make a full-throated defense of
nuclear modernization and the long-range standoff cruise missile. The
opportunity to author a Nuclear Posture Review comes once during an
administration. Making the case for the programs and strategies that
will ensure the credibility of American deterrence for decades to come is
an opportunity that should not be lost.

Adam B. Lowther
Director, School of Advanced Nuclear
Deterrence Studies (SANDS)
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