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EXECUTIVE SUMMARY 

The period of U.S. dominance that followed the end of the Cold War is fading.1 So, too, are the 
circumstances that, for the last 70 years, mitigated the risk of high-end war among nation-
states. These include the post-World War II, rules-based international order and the structure of 
the international system. Thus, as the U.S. military prepares for the future, it is prudent to 
contemplate high-end war with a military peer.2 This concept describes how U.S. ground forces 
will fight during such a war.  

Between the years 2030 and 2050, long-range weapons, space, and cyber tools will give all 
campaigns a global character. Battlefields replete with sensors and lower-cost precision strike 
weapons will be increasingly lethal, with faster cycles of action and counteraction. Increasingly, 
combined arms fighting will expand to include electronic, cyber, and other effects. Due to 
increased connectivity, battlefield events will affect the global information environment even 
faster than they do today. 

For the U.S., most high-end war scenarios involve projecting force globally and fighting 
alongside partners. To deter an adversary or gain a position of advantage during its earliest 
stages, U.S. ground forces, as an integral part of a Joint campaign, must be capable of covering 
intercontinental distances to attack before an enemy is prepared to defend, or defend before an 
enemy seizes key terrain. Dispersed and empowered at low levels, fast-acting U.S. forces will 
combine a wide range of capabilities to disrupt enemy reconnaissance-strike complexes and 
then destroy enemy forces in detail.3 They will then rapidly transition to consolidate gains, 
allowing accomplishment of military objectives to translate into accomplishment of political 
objectives. 

Battlefields replete with sensors, precision munitions, and area munitions will be extremely 
lethal. We and our enemies will fight one another using reconnaissance-strike complexes 
capable of turning wide areas into no-man’s land for anything not well concealed or constantly 
moving. The effectiveness of a reconnaissance-strike complex will be a function of its sensors, 
shooters, the connections among them, and the processes driving the system. Therefore, in a 
contest between two complexes with comparable hardware, advantage will lie with the one that 
is better integrated and makes better decisions faster.   

There are machine and human components to our securing that advantage. The machine 
components include communication architecture and systems for computer-assisted 
understanding and decision-making. This concept describes a flexible, “any sensor, best 

1 National Intelligence Council, Global Trends, Paradox of Progress (Washington, DC: January 2017). It reads, “The 
emerging global landscape is drawing to a close an era of American dominance following the Cold War. So, too, 
perhaps is the rules-based international order that emerged after World War II.”  
2 High-end war is war at the high end of the continuum of conflict, commonly including violent clash among armed 
forces of nation-states. In the international system, competition and conflict are continuous, with intensity that ebbs 
and flows. High-end wars are violent surges in that competition. Here, we focus on the clash of armed forces, though 
a future high-end war may also include devastating attack by traditionally non-military tools. 
3 Barry D. Watts, The Maturing Revolution in Military Affairs (Washington, DC: Center for Strategic and Budgetary 
Assessments, 2011), 1-3. The phrase reconnaissance-strike complex (RSC) comes from the English translation of a 
phrase used by Russian military theorists in the early 1980s, though the RSC phenomenon described herein is not 
identical to the Soviet vision and was not directly inspired by it.  

1 
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shooter,” system—a fires layer—within which any sensing asset can nominate any target for 
any appropriate shooting asset within data range. The fires layer uses computer algorithms to 
help manage the process. However, this concept also assumes U.S. forces will fight with 
communication disrupted. 

With cyberspace and the electromagnetic spectrum contested, we cannot prudently plan to win 
solely by knowing more than the enemy. We win by managing uncertainty and fighting through 
friction better than the enemy. To accomplish that, we decentralize decision-making in our 
exercise of mission command, place substantial capabilities at low levels, and use 
disintermediation techniques to make it easier for assets to support one another on an area 
basis, regardless of the level at which they are assigned. 

The changes in how armies kill will also drive changes in how they survive. The value of armor, 
as passive protection, will decline relative to that of active protection and other means of 
survival, such as movement, signature reduction, deception, and dispersion.   

Dispersion has significant implications for how ground forces organize to fight, because it 
changes the ratio of forces that fight massed to those that fight dispersed. In the Army today, 
there are approximately three infantry or combined arms battalions for every cavalry squadron—
a ratio of three units that fight massed to one that fights dispersed. In the future, that ratio could 
be turned upside down: three ground combat units that fight maximally dispersed for every one 
that fights massed, with the massed units rarely the main effort, except in dense urban areas. 

Attacking, a commander may lead with dispersed units that maneuver rapidly, searching for the 
enemy and attacking primarily with fires. When necessary to close with the enemy, such as in 
complex urban terrain, the commander may suppress the enemy reconnaissance-strike 
complex in that area and then either temporarily aggregate a portion of his force or call forward 
massed forces. Defending, engagement areas will follow the contours of complex terrain, within 
which defenders are most survivable. Because dispersed U.S. and enemy forces will become 
intermixed and grapple with one another in rapid action-counteraction cycles, U.S. forces must 
train for continuous operations and frequent transitions between offense and defense.   

For ground forces to enable to the Joint Force to deter an adversary or to seize a position of 
advantage in the earliest stages, they must be able to close intercontinental distances in days, 
not weeks. The U.S. can do that today, but not with forces that have the mobility, lethality, and 
survivability to be substantially capable. Mobility is solvable with vehicles that exist or are 
feasible today. Lethality is more difficult, but not on a reconnaissance-strike battlefield, with 
weapons we can field by this time frame. Ensuring survivability presents the greatest challenge 
to force projection.   

However, because the protective value of armor will decline, the use of armor will decline, which 
increases the potential strategic mobility of ground forces. When forces survive primarily by 
movement, signature reduction, dispersion, and other means, a lighter force will be at no great 
disadvantage. This increase in strategic mobility benefits the U.S. more than adversaries 
because, in most scenarios, the U.S. faces the greater force projection challenge. 

The concept also describes how the U.S. will overcome enemy attempts to thwart force 
projection by deploying forces through multiple paths, using multiple improved and unimproved 
entry points, and employing a flexible multimodal, multi-nodal sustainment enterprise. It 

2 
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concludes with discussion of how we employ reserve components, how we integrate with 
partners, how we fight nuclear-armed enemies, and other important considerations. 

I. SCOPE

This concept describes how U.S. ground forces,4 as a part of the Joint Force, will fight during a 
high-end war with a nation-state between 2030 and 2050. It centers on the operational level of 
war, though it necessarily addresses tactical and strategic considerations and context. It is not a 
capstone concept or a successor to the Army Operating Concept.5 Its purpose is to address a 
more specific part of preparedness for future war: preparedness for major war with a military 
peer. 

While this concept does not describe how U.S. forces will operate across the full range of 
military operations (ROMO), it does acknowledge that the direct clash of armed forces occurs 
within the context of a wider struggle in which combatants employ an array of methods and all 
elements of national power.6 Gray Zone7 activity may precede high-end war, escalate into high-
end war, continue as part of high-end war, and then continue in its wake. Military success may 
be necessary, but not sufficient, for victory. 

This concept does not suggest the extent to which the Army should be optimized for high-end 
war. Balancing preparedness for high-end war against preparedness for other missions requires 
consideration of future missions across the ROMO, future resources, and future risk 
preferences. This concept serves as an input to such analysis. 

II. THE FUTURE OPERATIONAL ENVIRONMENT (FOE)

This concept describes how the Army will operate in the FOE described in “The Character of 
Warfare 2030-2050: Technological Change, the International System, and the State.” It argues 
that war will remain an act of force to impose will and that the FOE will be characterized by a 
competitive, multipolar international system with degraded international institutions and 
weakened state-level governance. Military technologies that exist today will have spread 
globally, but there is a roughly even chance8 that the rate of technological invention will have 
slowed, allowing adversaries to narrow our current technological advantage. Demand for 
military action will increase at the same time that our adversaries’ capabilities constrain our 

4 Ground force, as used in this document, refers to both Army and Marine forces, including reserve components. 
5 Department of the Army, Training and Doctrine Command (TRADOC) Pamphlet 525-3-1: Win in a Complex World 
(Washington, DC: Government Printing Office, October 2014). 
6 Also beyond the scope of this concept are the non-military means by which a country may wage war, such as an 
attack on a country’s financial system that, though not made by military means, is tantamount to an act of war. This 
should not be understood to imply war by such means is less likely or poses a lesser threat.  
7 National Intelligence Council, Global Trends, Paradox of Progress (Washington, DC: January 2017) references 
Gray Zone activity. Further, General Joseph Votel, Unconventional Warfare in the Gray Zone (Washington, DC: 
National Defense University, 2016), describes the Gray Zone as, “characterized by intense political, economic, 
informational, and military competition more fervent in nature than normal steady-state diplomacy, yet short of 
conventional war.” 
8 The probabilistic language used is drawn from: Office of the Director of National Intelligence, Intelligence 
Community Directive (ICD) 203 (Washington, DC: January 2015), 3.  
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military options.9  

We take a conservative view of many technological promises, but assess as nearly certain that 
sensor ubiquity, massive digital data production, improvements in data analysis, and cost 
declines for those capabilities will affect the battlefield. Proliferation of sensors and precision 
strike capabilities will very likely threaten massing and power projection. Adversaries are likely 
to combine cyber, electronic, and information-related capabilities to confuse leaders, paralyze 
decision-making, and deny the ability to target. A more connected world will also put a premium 
on the fight to influence perceptions beyond the battlefield.  

While we cannot predict U.S. strategic choices in the FOE, we acknowledge that there is 
potential for a shift—that U.S. global strategy could be different in ways that matter for the 
ground forces we will have at that time. For example, if this concept assumed robust forward 
prepositioning that did not exist in the 2030-2050 timeframe, then ground forces designed 
around the concept would be ill-suited to the requirements of some strategic scenarios.10 

III. IMPLICATIONS OF THE FOE AND THE MILITARY PROBLEM

In most future war scenarios, the U.S. will experience force projection challenges. Those 
scenarios include challenges and opportunities associated with fighting alongside allies and 
partners. Battlefields replete with sensors and lower-cost precision strike weapons will be 
extremely lethal. This will drive dispersion and signature reduction, including electromagnetic 
signatures. Detection will be more difficult to avoid; therefore, forces may achieve surprise more 
by speed and deception than by stealth.11 

Reconnaissance-strike complexes (networks of sensors connected to precision strike weapons) 
will increase in lethality by integrating information technologies to harness data to assist with 
rapid decision-making. Fully automating some processes will increase decision speed. Rapid 
cycles of action and counteraction will intensify adversaries’ efforts to act faster than one 
another. This will drive fierce reconnaissance/counter-reconnaissance struggles that cut across 
all domains.  

Forces will be vulnerable to attacks in depth by air and by long-range weapons. They will also 
be vulnerable to attacks within the cyber domain, within which distance offers no protection from 
attack. Rear areas will be more vulnerable to attacks from irregular forces with improved 
technologies. Therefore, an entire force must be resilient—capable of thwarting or absorbing 
attacks and disruption attempts throughout the depth of its warfighting enterprise.12 Because of 
the momentum of human interaction in a globally connected world, commanders must be 
attuned to the rapid interaction between battlefield events and the wider information 
environment. 

9 Chief of Staff of the Army Strategic Studies Group, “The Character of Warfare 2030-2050: Technological Change, 
the International System, and the State,” White Paper (Washington, DC: March 2016).   
10 Chief of Staff of the Army Strategic Studies Group, “U.S. Global Strategy: 2030-2050,” White Paper (Washington, 
DC: December 2016).  
11 Deception will include action in the electromagnetic (EM) spectrum, including heavy use of EM decoys, to “clutter” 
the enemy’s view of the battlefield. 
12 A warfighting enterprise is the collection of interrelated capabilities and activities, including non-government, that 
contribute to a nation’s ability to wage war. At the operational level, warfighting functions describe a warfighting 
enterprise. However, a nation’s total warfighting enterprise includes its defense industrial base, diplomatic corps, 
merchant marine, and other capabilities and infrastructure.  

4 
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The general military problem facing the U.S. will derive from the battlefield challenges created 
by technological developments described above and the geopolitical situation. This concept 
addresses how U.S. ground forces, as part of the Joint Force, contribute to defeating 
nation-state enemies in high-end war between the years 2030-2050, when: 

1. U.S. forces will be out of position. The U.S. will have global interests and is likely to have
global commitments. However, there is no guarantee that a significant portion of our force will
be globally forward-positioned. Even if it is, we will continue to face many adversaries. While
some kinds of forces will be geographically out of position, other kinds of forces may be out of
position merely in their orientation.13

2. Some adversaries’ military capabilities will be similar to or exceed our own. Nation-
state adversaries are closing capability gaps, relative to the U.S. Non-state and peer or near-
peer state adversaries will arm themselves with increasingly destructive and lethal capabilities
and can strike across all domains, both kinetically and non-kinetically, with greater precision and
at greater range.

3. The depth of the battlefield will be global. The battlefield has expanded, physically
(geography and space) and virtually (cyberspace). There will be more cyber and space tools,
more adversaries with long-range strike, and more global interconnectedness. In domains within
which distance and time have a less meaningful relationship to one another, we will be able to
affect the enemy in extreme depth and vice versa.

In summary, the world is getting smaller and the battlefield is getting bigger. The world is 
getting smaller because, in a connected world, battlefield events immediately influence the 
global information environment. The battlefield is getting bigger because more capabilities, 
across more domains, have greater operational reach. 

IV. ADDRESSING THE MILITARY PROBLEM

Concept synopsis. This concept describes how U.S. ground forces, as part of the Joint Force, 
win on a reconnaissance-strike battlefield in 2030-2050. Highly integrated forces (i.e., integrated 
across service-specific units, the Joint Force, and elements within units) flexibly combine a wide 
range of capabilities, using information systems14 and decentralized decision-making to make 
better decisions faster than the enemy. Fighting dispersed and with mission command systems 
disrupted, U.S. forces prioritize timely action at low levels over thorough understanding at higher 
levels to keep the situation changing faster than the enemy can effectively respond. They 
impose will by disrupting the enemy’s RSCs and then destroying enemy forces in detail. 

This concept is distinct from current doctrine and from Multi-Domain Battle. The table 
below summarizes how the current Army Doctrine Publication (ADP) 3-0 and Multi-Domain 
Battle, a prominent future concept for ground forces, address each of the three components of 
the military problem described above. 

13 For example, a cyber force focused on one adversary may have less access to the networks of another. 
14 Information systems refers to the use of data, algorithms that process data, computing power, and the human-
machine interface.  
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15 Department of the Army, TRADOC, ADP 3-0: Operations (Washington, DC: Government Printing Office, November 
2016). 
16 Department of the Army, United States Marine Corps, “Multi-Doman Battle: Combined Arms for the 21st Century” 
White Paper (Virginia: United States Army-Marine Corps, January 2017). 
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How it addresses the 
problem: 

Current Future 
ADP 3-0 (Nov 2016)15 Multi-Domain Battle (Jan 

2017)16

U.S. forces out of 
position 

Assumes U.S. forces are in 
position 

Advocates altering force posture 
to enhance deterrence through 
forward positioning or rotating 
forces into/near position before 
conflict 

Adversary military 
capabilities similar 
to or exceeding our 
own 

Defeats enemy through 
operations with the attributes of 
simultaneity, depth, 
synchronization, and flexibility 

Advocates for investments to 
restore overmatch in critical 
capabilities; proposes creating 
and exploiting temporary 
windows of superiority through 
multi-domain effects 

The global depth of 
the battlefield 

Focuses on theater-level 
campaigning  

Acknowledges enemy global 
reach more than friendly reach 

Comparison to the Objective Force concept. In 2001, the Army published a white paper 
titled “Concepts for the Objective Force,” upon which the Future Combat Systems program 
was based. The authors reached conclusions about future war, many of which are consistent 
with those we describe below. It also arrived at some similar recommendations. That the 
thinking driving the concept herein did not draw upon the Objective Force concept, yet found 
large areas of agreement, suggests those ideas may again deserve consideration as both 
the technological landscape and strategic situation have changed since that time. 

Nevertheless, the Objective Force concept was different in important ways. First, the 
Objective Force concept addressed a different military problem. Whereas the concept herein 
assumes a military peer, the Objective Force concept assumed U.S. military dominance in 
the traditional domains (maritime, land, air) and a fight during which a militarily inferior enemy 
would rely primarily upon strategies and tactics that avoided U.S. strengths. Second, relative 
to the concept herein, it relied more on technological breakthroughs and was more optimistic 
about what breakthroughs might allow. Finally, it envisioned using networked information 
systems to vastly out-know the enemy. This concept, in contrast, assumes significantly 
disrupted communications and operations shaped, not by unprecedented access to 
information, but by an unprecedented fight for information. 
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V. HOW WE WIN ON A RECONNAISSANCE-STRIKE BATTLEFIELD

The centrality of the reconnaissance/counter-reconnaissance fight. We and our military 
peer enemies will employ RSCs in a fight for information. Complexes with large numbers of 
automated, human-on-the-loop17 sensors and shooters could identify and destroy targets so 
quickly that wide areas become “no man’s land” for any asset not well concealed or constantly 
moving.  

Ground combat forces will maneuver rapidly and disperse within complex terrain, making them 
difficult to attack with massed or precision fires. They will deploy large sensor arrays, including 
unmanned aerial systems, unmanned mobile ground systems, and static sensors, 
communicating through flexible, ad hoc networks. To destroy enemy forces, they will employ 
layers of dispersed lethal systems, including both organic and Joint Force precision fires, area 
munitions, attritable unmanned systems, and other effects.18 

Winning the reconnaissance/counter-reconnaissance fight will include destroying, 
overwhelming, or feeding misinformation to enemy sensors and actions that degrade the 
enemy’s confidence in otherwise properly functioning systems.  

1. HOW WE USE INFORMATION, FIRE, AND MANEUVER

Speed of decision will be decisive. The effectiveness of a RSC will depend upon sensor 
coverage, the available shooters, the connections among them, and the effectiveness of its 
information and decision processes. Between two RSCs with comparable hardware, the 
advantage will go to the one that is better integrated and makes better decisions faster.  

Forces can maximize speed by combining a 
flexible, resilient communications architecture 
with “any sensor, best shooter,” rapid targeting. In 
one such system, any shooting asset near 
enough to exchange data with other systems 
(within “data range”) automatically joins to an ad 
hoc communications network (a “fires layer”). 
This would include ground-based artillery and 
mortars, air defense systems, fixed and rotary 
wing aircraft, Navy surface combatants, and 
submarines.  

Within a fires layer, any shooter could service any 
target nominated by any sensor. The architecture of a fires layer, removing intermediaries, 
would allow a shooter to release munitions within seconds of a sensor’s target identification and 
to receive target feedback in near real-time. It would ensure no target waited in a queue for 
servicing by one shooter when another appropriate shooter could service it more quickly.  

To speed decision-making, a fires layer would leverage computer-analyzed information from 
heterogeneous sources and sensors to support decision-making. As technology improves, more 

17 In a “human-on-the-loop” system, system activity is automated but supervised and sometimes changed or 
overridden by a human. 
18 Precision, in this case, is a means of increasing lethality, not an end unto itself. Within the constraints of policy, 
ground forces should also employ area and area denial munitions to increase lethality and inhibit maneuver.  

Resilient networks. The enemy will be 
able to disrupt or suppress some parts of 
a network all of the time and all critical 
parts of a network some of the time. But 
those effects will be finite, with regard to 
time and space. For more on resilient 
networks, see Appendix B. For more on 
overcoming friction from disrupted 
mission command systems, see “How 
We Fight with Mission Command 
Systems Disrupted,” below. 
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sensors and shooters will be unmanned. Leaders will allow unmanned systems to nominate or 
service time-sensitive targets, as appropriate for the situation and the capabilities of the systems 
involved. U.S. adversaries may be quicker than the U.S. to automate lethal sense-and-shoot 
processes. 

Integrating electromagnetic, cyber, and 
space-based effects. Just as it is integral to 
air and naval fighting today, Electronic attack 
(EA), protection, and warfare support will be 
integral to combined arms fighting on the 
ground. To a much greater extent than today, 
ground forces will integrate electromagnetic 
with cyber and space activities to understand 
battlefield events and create effects.19   

Our forces will routinely combine these effects 
with fire and maneuver for tactical advantage. 
To this end, they may receive some support 

from air and sea assets. However, substantial capabilities must reside within low-level tactical 
formations to enable those formations to support themselves and the Joint Force. Likewise, the 
enemy will combine these effects with fire and maneuver for tactical advantage.  

2. HOW WE SURVIVE

Future RSCs will drive changes in the relative importance of sources of survivability. They will 
reduce the utility of armor, as passive protection, relative to that of active protection, dispersion, 
lethality and suppression, speed, surprise, 
deception, cover, concealment, clutter and 
camouflage. Near the main battle area, large, 
static assets (e.g., tented command posts) will 
not be survivable, as point defenses will 
struggle to defend against precision and 
massed indirect fire. Mobile forces will race 
across open areas, seeking the defensive 
advantages of complex terrain. U.S. forces 
must optimize equipment and training for use 
within complex terrain, including urban terrain. 

Nevertheless, even modest levels of passive 
protection, such as against area effects, could significantly increase survivability and improve 
the ability of such a force to conduct offensive maneuver.20 To secure those benefits, we must 
harness advances in light-weight, passive protection.  

19 Department of the Army, TRADOC, Field Manual (FM) 3-38: Cyber Electromagnetic Activities (Washington, DC: 
Government Printing Office, February 2014). This manual provides the Army’s existing doctrine for integrating of EW 
with cyber operations and spectrum management.  
20 While heavily protected vehicles may hinder rapid force projection and be vulnerable in the face of a future RSC, 
they will still offer significant advantages if they can be brought to bear against the enemy.  
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Electronic support to intelligence, 
surveillance, and reconnaissance 
(ISR). Monitoring and mapping activity in 
the electromagnetic spectrum (EMS) will 
be a critical ISR capability. For example, 
EMS sensors will feed real-time EMS 
data to computer automated systems 
that, by comparing against previously 
collected baseline data, detect anomalies 
and identify enemy activities. This can 
support offensive and defensive action of 
any kind. 

Changing the balance between mass 
and dispersion. Today, the Army 
employs approximately three infantry or 
combined arms battalions, which fight 
relatively massed, for every one cavalry 
squadron, which fights dispersed. In 
2030-2050, lethal RSCs will force 
dispersion. This could turn the above 
ratio upside down—a 3 to 1 ratio of 
forces fighting dispersed to those fighting 
massed. 
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Our forces’ use of cover, concealment, and camouflage will resemble that in current doctrine. 
However, it will require new emphases in equipping and training. Furthermore, detection 

mitigation will expand to include measures to 
reduce, conceal, or camouflage 
electromagnetic emissions of all kinds (e.g., 
High Frequency, Ultra-High Frequency, 
infrared, etc.). Noise and light discipline will 
expand to include general “emissions 
discipline,” enabled by resilient, low 
probability of intercept/detect (LPI/LPD) 
communications networks.  

Our forces will use decoys both to deceive the 
enemy in the traditional sense and to “clutter” the battlefield with many false emissions, 
frustrating the enemy’s ability to positively identify targets. Just as ground forces might screen 
movement from observation by deploying a smoke screen, they may use electromagnetic 
emissions to mask emissions or generate multiple false emissions, frustrating the enemy’s 
ability to track or target them.  

Proximity to enemy strike assets will determine survivability requirements. Only assets capable 
of significant dispersion should enter the main battle area. However, as distance from the most 
contested areas places assets within range of fewer and more costly long-range strike assets, 
requirements for dispersion will decrease. For assets that cannot disperse, point protection and 
redundancy requirements will increase.21  

3. HOW WE ACHIEVE MILITARY OBJECTIVES

U.S. forces will defeat the enemy by disrupting enemy RSCs and then destroying enemy forces 
in detail.22 As described above, the effectiveness of a RSC is a function of its sensors, its 
shooters, the connections among them, and the processes driving the system. How a 
commander disrupts an enemy RSC depends on mission variables, including the vulnerabilities 
of the particular RSC and the capabilities available to the commander. For example, among 
many possible key tasks could be destroying enemy sensors to blind the enemy RSC in an 
area; disrupting communication between enemy sensors and shooters; causing enemy shooters 
to expose themselves to fire; or manipulating enemy targeting and decision processes. With an 
enemy RSC destroyed, degraded, neutralized, or suppressed, friendly forces will gain freedom 
of maneuver still denied to the enemy by the friendly RSC. Friendly forces may then finish 
enemy forces with fires or mass against smaller enemy elements to destroy them before the 
enemy can reconstitute their RSC in that area.  

21 Directed-energy weapons (DEW) have potential benefits over current kinetic point defense capabilities: low cost 
per shot, nearly limitless magazines given adequate power and cooling, tailorable effects for targets ranging from 
guided missiles to inexpensive UAS, and the prospect of reduced collateral damage. When used in concert with 
decoys, dazzlers, cover, concealment, camouflage, denial, deception, and kinetic defenses, DEW technology may 
eventually make point defense achievable. 
22 In a robust RSC, warfighting capabilities support one another both within and across domains. For example, in one 
campaign, essential may be breaking the mutual support among air, ground, and space forces. In another, essential 
may be breaking the support among electromagnetic detection, space-based communications, and long-range strike. 
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Fighting in dense urban areas. In the 
FOE, urban areas will have greater military 
significance. In some circumstances, it will 
constitute key terrain. In others, ground 
forces (U.S., partner, and enemy) will enter 
urban areas for the defensive advantages 
complex terrain affords in a battle among 
RSCs. In these areas, local partners may 
be especially valuable. 
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Our forces will place a premium on tempo, to 
keeping the situation changing faster than the 
enemy can react. Doctrine and training must 
emphasize maintaining momentum and retaining 
coherence in the face of significant friction. The 
tempo of operations will require our ground forces 
to transition rapidly between the offense and the 
defense. In the offense, forces will maneuver 
rapidly in dispersed formations using EA and 
decoys to mask movement and confuse the 
enemy. Forces will move to contact and destroy 
enemy with both precision and massed fires. 
When it is necessary to close with and destroy 
enemy entrenched in complex terrain, forces will 
suppress the enemy RSC in that area and then 
temporarily aggregate forces or call-forward units 
with greater mass.23    

In the defense, forces will develop engagement areas as in current doctrine. However, they may 
use precision indirect fire, area munitions, and other non-line-of-sight systems, rather than direct 
fire, as their key weapon systems. In this case, they will still supplement with direct fire. To 
create obstacle effects, our forces will have large numbers of smart anti-armor and anti-
personnel mines.  

Force concentrations will draw enemy fire; battle positions outside of complex terrain will be 
especially vulnerable. Therefore, defense in depth may be common, with dispersed 
engagement areas that follow the contours of complex terrain.  

4. HOW WE FIGHT WITH MISSION COMMAND SYSTEMS DISRUPTED

Acknowledging the uncertainty inherent in war and an increased need for speed of action, 
dispersed U.S. forces will prioritize timely action at low levels over thorough understanding at 
higher levels to keep the situation changing faster than the enemy can effectively respond. U.S. 
and enemy forces will contest the EMS, disrupt communications, and target emitters with 

23 On the reconnaissance-strike battlefield there will still be a requirement to put large numbers of troops into dense 
areas. In these circumstances, fighting will be casualty-intensive. Only late in the 2030-2050 timeframe, if then, might 
improvements in robotics and human-machine teaming offer suitable alternatives to sending humans into close-
quarters combat. 
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Integrating unmanned robotic systems. 
As the capabilities of unmanned robotic 
systems mature, fully-unmanned 
reconnaissance and attack echelons may 
precede manned main effort forces as 
skirmishers, forcing enemy defenders to 
reveal their locations or deploy capabilities 
prematurely. Eventually, increasingly 
capable unmanned systems may provide 
the core of main effort forces. Competing 
concepts for their employment will be 
analogous to competing concepts for the 
employment of early tanks (i.e., whether to 
use tanks as infantry support or as an 
independent arm). 

The risk of fratricide. Because the force will be dispersed and its decision-making will be 
decentralized, it may not be possible for our forces to act faster than the enemy without 
accepting greater risk of fratricide. Identification friend or foe (IFF) technologies will provide 
one means of mitigating risk. Computer-assisted battle tracking will provide another. For 
example, when the enemy disrupts communications, software can determine, based on the 
last known location, mission, and mobility characteristics of a friendly element, the probability 
that the friendly element will be within the surface danger area of a munition. 
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indirect fire.24 This disruption, when combined with dispersion, will force units to operate out of 
communications for sometimes extended periods, leaving them with only their on-hand 
capabilities and supplies.25  

U.S. forces will mitigate this risk by fighting to communicate (through the use of a resilient 
communications architecture), and by expecting to fight with communication disrupted. To 
compensate for disrupted communications, we 
decentralize decision-making, place substantial 
capabilities at low levels, and remove 
intermediaries between units and assets 
capable of mutual support. 

Decentralizing decision-making. Our forces 
will act faster than the enemy by managing 
uncertainty better than the enemy. When 
understanding at higher levels and action at 
lower levels are at odds with one another, we 
will favor action. Even when communications 
are not disrupted, the pace of operations will 
allow little time for conferencing among 
echelons of command. Subordinates must have 
significant latitude to decide and act, while commanders provide intent and priorities, using 
situationally appropriate gradients of control and interjecting only when necessary to avoid 
significant risks or to capitalize on fleeting opportunities. Army doctrine already describes how 
leaders can build flexible teams capable of decentralized operations.26 Nevertheless, tightening 
gaps between doctrine and practice will require more deliberate effort and senior leader 
emphasis. 

Making combined effects available at low levels through force design and 
disintermediation. One means by which we may allow dispersed units to employ combined 
effects is to embed capabilities at low levels. This logic contributed to the Army’s decision to use 
brigade combat teams, rather than divisions, as the Army’s basic unit of action. In the future, 

24 Nevertheless, the same factors that limit radio communications (system power, distance, terrain, etc.) limit EA 
effects. The enemy must have a system in the right place at the right time to disrupt electromagnetic activity in the 
right portion of the EMS, and its emissions will make it vulnerable to physical counter-fire. Furthermore, because it is 
more difficult to prevent signal transmission than reception, an element under electronic attack may still succeed in 
requesting fires. 
25 It is particularly important that forces have sufficient direct-fire or direct-lay (line-of-sight) indirect fire weapons. 
26 Department of the Army, TRADOC, Army Doctrine Reference Publication (ADRP) 6-0: Mission Command 
(Washington, DC: Government Printing Office, 28 March 2014). 
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Training for future battle. Mission command, as described above, is consistent with current 
doctrine. However, current Army training practices do not sufficiently prepare fighting units 
for rapid, decentralized action during continuous operations. For example, the Army’s 
emphasis on live fire exercises often dominates training progression. While live fire training 
develops important competencies, events are controlled and freedom of action is necessarily 
circumscribed. Preparation for continuous, fast-paced, frequently shifting operations should 
include frequent exercises involving extended, force-on-force, free play battles. It should also 
force units to develop and issue mission-type orders quickly, while on the move.  

Senior Leader Emphasis. On January 21, 1941, 
Admiral King published Cinclant Serial 053, 
Exercise of Command – Excess of Detail in Orders 
and Instructions. In it, he criticized practices he 
regarded as “the antithesis of that essential 
element of command – ‘initiative of the 
subordinate.’” Presciently, he wrote, “We are 
preparing for -- and are now close to -- those 
active operations (commonly called war) . . . There 
will be neither time nor opportunity to do more than 
[give brief instructions and intent]. . . expecting and 
requiring of them . . . capacity to perform . . .” (see 
Appendix H for full text) 
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certain fires, reconnaissance, other capabilities, and computer processing power must be 
placed at lower levels than they are today.  

Another means by which we allow dispersed units to employ combined effects is 
disintermediation—transforming processes, relationships, and communications architecture to 
ease direct coordination among assets capable of mutual support and provide commanders the 
ability to quickly shift the focus of support. Because the enemy will disrupt communications and 
rapid action will be critical, it will be necessary to reduce the coordination costs (primarily time) 
imposed by hierarchy. 

The role of echelons. Disintermediation does not necessarily mean flattening the structure of 
fighting organizations. As they do today, higher echelons will manage wider areas and plan 
according to longer time horizons. Even more so than today, lower echelons—decisively 
engaged in high-tempo, rapid decision cycle operations—will need higher echelons to manage 
complexity, warn of threats, recognize opportunities, and anticipate human (and possibly 
automated) actions and responses.27 Commanders and staffs will continue to manage 
resources and special assets. They will also be increasingly important as multi-functional 
integrators. At several levels, they will synchronize the efforts of Joint, Interagency, 
Intergovernmental, and Multinational partners. 

5. HOW WE CLOSE THE DISTANCE

Starting out of position. On the eve of conflict, U.S. ground forces may be thousands of miles 
out of position, limiting the Joint Force’s ability to deter a conflict or gain a position of advantage 
during its earliest stages. To attack before an enemy is prepared to defend or defend before an 
enemy seizes key terrain, it may be necessary to quickly deploy a substantially capable ground 
force in a matter of days, and thus by air, even if other forces move by sea.  

While deploying ground forces is primarily a Joint Force responsibility, being deployable is a 
ground force responsibility. Ground forces designed for air transport must still have sufficient 
tactical mobility, lethality, and survivability to be decisive.28 Using vehicles available or feasible 
today and weapons available by this time frame, achieving tactical mobility and lethality is 
feasible, even within constraints that allow their rapid transport by finite airlift.29 Survivability is 
more difficult, but attainable given the changes in the relative importance of sources of 

27 These ideas were informed by: BG (ret.) Huba Wass de Czege “Using Information Technologies to Reduce the 
Army’s Echelons,” Army Magazine (Virginia: Association of the United States Army, April 2002). 
28 Today, our heaviest ground forces have great lethality, survivability, and tactical mobility, but insufficient strategic 
mobility. Our light forces have great strategic mobility, but insufficient tactical mobility, lethality, and survivability. Our 
medium forces make tradeoffs across all of the latter three, yet without attaining sufficient strategic mobility. 
29 Capability comparisons across unit types must consider capability deployable per aircraft sortie. For example, 
measuring by capability deployable per C-17 sortie, one M1A2 may be equivalent to 54 soldiers, 11 light tactical 
vehicles, two heavy mortars with precision-guided munitions, and 40 anti-tank missiles.  
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Fighting on a global battlefield. We will be able to affect our enemies throughout their 
warfighting enterprise and they will be able to do the same to us. This has been true in the 
past, but to a much lesser degree. Commanders must visualize a global battlefield and use the 
tools that extend their reach (e.g., cyber, space, long-range kinetic strike) to attack and disrupt 
the enemy in depth. This will contribute to our ability to project forces globally. While some 
elements will deploy from home-station, others will fight from home-station. 



UNCLASSIFIED//_//DRAFT WORKING DOCUMENT//PREDECISIONAL 

survivability described above. Survivability will come less from passive armor than today, 
allowing our forces to have greater strategic mobility.  

From home or mobilization station to port 
of embarkation (POE). Our forces will 
contend with enemy efforts to thwart and 
disrupt their projection from home station 
forward. The enemy may use non-kinetic 
means to damage infrastructure, impede the 
activities of key personnel, and confound 
information systems. To protect personnel and 
capabilities, the Joint Force must partner with 
other governmental agencies and private 
enterprise to harden these systems. For 
example, commercial logistics partners’ 
networks and Soldiers’ online personal, 
financial, and social accounts will be 
vulnerable. 30 31 32

Ground units must be capable of rapidly configuring for any transportation asset assigned. 
Using many intra-continental U.S. (CONUS) physical delivery networks (i.e., road, rail, and air), 
forces will move from home stations or through mobilization stations to multiple POEs.33 Special 
force projection support units will increase the speed and resilience of the overall deployment 
process by manning key nodes with service members trained to overcome friction that enemy 
disruption attempts could introduce.  

Pushing through multiple paths. To an 
even greater extent than it does today, our 
force projection enterprise must allow ground 
forces to transit by multiple modes of 
transportation, through many different 
deployment nodes, to many improved and 
unimproved entry points. This multimodal, 
multinodal movement will make the force 
projection process more resilient, increase 

30 At one-third the weight of an unarmored High Mobility Multipurpose Wheeled Vehicle (HMMWV), an MRZR, like the 
one currently used by the 82nd Airborne Division, can carry four combat-equipped Soldiers with eight Javelin missiles, 
one launch unit, and an additional 200lbs of equipment. 
31 The upgraded Field Guided Missile (FGM) 148 Javelin missile can range 4750 meters. 
32 Audra Calloway, “Army moves forward to develop new laser-guided, precision mortar,” (New Jersey: Picatinny 
Arsenal Public Affairs, March 2017). The Army expects to field laser-guided 120mm mortars with circular error 
probable as small as 1 meter by 2021. Combining the right, low-cost smart munitions with appropriate warheads and 
new sense-and-shoot techniques, defeating heavy armored formations with lightweight indirect fire and non-line-of-
sight weapons is technologically feasible in 2030-2050.   
33 Development of capabilities to move forces directly from home station to an ISB to, in, or within striking distance of 
an operational area would bypass some of these challenges and reduce deployment times. 
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World War II (WWII): The Battle of the 
Atlantic. Contested sea lines of 
communication (SLOCs) were a major 
component of WWII. During the years-long 
Battle of the Atlantic, Allied navies 
continuously adapted to overcome 
German disruption attempts. Beyond 2030, 
more adversaries will have more 
capabilities to counter U.S. force projection 
and U.S. forces will similarly have to adapt 
to much more multifaceted threats.  

Increasing the tactical mobility and 
lethality of strategically mobile forces.  
The Army already employs light tactical 
vehicles appropriate for motorization of air-
transportable forces.31 Recent advances 
extending the range of anti-armor missiles 
increase the lethal potential of light forces 
designed around their employment.32 
However, the greatest potential is in 
precision-guided, indirect fire weapons, and 
non-line-of-sight systems which could 
defeat armored vehicles, even if disrupted 
communication required line-of-sight 
targeting.33  
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throughput, and frustrate the enemy’s ability to track force movements.34 

Holding the door open. Advance forces, deployed ahead of major combat forces or previously 
in the region, will facilitate access for major combat forces.35 They will have special personnel 
and equipment to develop situational understanding, assist local forces, and fight to retain 
lodgments and intermediate staging bases (ISBs). Special operations forces may be most 
appropriate for many of these functions. However, advance forces must have significant fires, 
electronic warfare (EW), and point defense assets.  

Advance forces will also have personnel and equipment to set conditions for forward movement, 
which could include route reconnaissance, pathfinding, opening sea and aerial ports of 

debarkation (S/APOD), and facilitating entry 
through unimproved entry points. Major 
combat forces will arrive and quickly 
transition from traveling to fighting 
configuration. Then advance forces may 
serve as the primary interface with partner 
forces, facilitate entry of follow-on forces, 
and/or advance to facilitate access to new 
areas.  

6. HOW WE SUSTAIN

We will project forces over great distances into contested areas. The enemy, in turn, will launch 
attacks and disruption attempts throughout the depth of our warfighting enterprise. Thus, our 
forces will depend upon new approaches to sustainment.  

Power generation and precision munitions resupply will be critical to the force. Because of long-
range precision strike, large supply depots may not be survivable. Regardless, our forces 
cannot operate over large areas and extended distances while tethered to them. Because our 
forces must be agile, they also cannot mitigate risk of disrupted resupply by entering combat 
heavily laden with supplies. A reliable, responsive supply chain must support them. In a ground 
battle area, this will require many continuously moving delivery vehicles.  

34 Robert G. Angevine, “Hiding in Plain Sight,” Naval War College Review, Vol. 64, No. 2 (Rhode Island: Naval War 
College, Spring 2011) 80-84. To achieve surprise and/or prevent the enemy from disrupting movement, ground forces 
may use modes of transport that make their movement indistinguishable from normal civilian movements. For 
example, in the Navy’s “Haystack” concept, naval surface combatants time their movements and formations so that 
they blend in with civilian patterns. Similarly, a cargo airplane carrying military equipment can be concealed within or 
mimic the patterns of civil aviation.  
35 Advance forces must have the capability to facilitate access with or without the benefit of condition-setting by a 
geographic combatant command. 
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The role of partners in force projection. 
Establishing multiple, successive staging 
areas and defended lodgments will require 
assistance from partners and allies. For 
example, allies may provide access to areas 
that would otherwise be politically denied 
and provide capabilities the U.S. does not 
possess or cannot introduce quickly. 
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The Army’s sustainment enterprise is designed 
to operate in mostly permissive environments, 
which enables it to maximize efficiency and 
economies of scale. Supplies and services 
move freely throughout the battlefield using 
large lines of communication. As adversaries 
contest our lines of communication, the 
sustainment enterprise must adapt and employ 
a more robust approach at the expense of 
some efficiencies.  

We will achieve this by multimodal distribution, 
provision of sustainment on an area basis (rather than direct support), and demand reduction 
practices and local procurement.  

Multimodal distribution. Multimodal distribution requires delivering smaller, tailored packages 
of supplies (configured farther back in the supply chain) via numerous transportation modes and 
the quick transfer of supply between them. Transfer points closer to the battle area must be 
more mobile and distributed. While an S/APOD located outside the range of most enemy 
indirect fire capabilities receiving shipments of supplies can remain static (with appropriate 
protection and redundancy), a supply node closer to enemy systems must receive and quickly 
transfer shipments to another platform. Autonomous vehicles will deliver supplies directly to a 
point of need,36 or a position within complex terrain near clusters of fighting elements to allow 
service-station resupply.37  

Area sustainment. Total asset visibility across sustainment nodes enables our highly mobile 
forces to draw supplies and support from the totality of the supply system, rather than at 
predetermined endpoints. With multiple mobile distributed stores of supplies, the optimal logistic 
node can provide the requisite support given on-hand quantities, proximity of the supply node to 
the demand node, and the proximity of other customer units needing support. This “any 
customer, best supporter” idea is similar to the “any sensor, best shooter” concept described 
above, as it flattens the supply system.  

Demand reduction practices. Equipment design that emphasizes reduced demand and 
common parts, leveraging local resources through foraging and contingency agreements, and 
near shoring38 commodities together will reduce stress on the logistics enterprise. Contingency 
agreements allow forces to leverage local fuel sources, material handling capability, power, and 
transportation, reducing the demand on Army sustainment units to accomplish these functions 
(the availability of which U.S. forces cannot rely on as they will vary widely among different 
situations). Near shoring should occur in complex terrain as close as practical to the point of 
need, leveraging additive manufacturing to improve efficiency and flexibility.  

36 Tailgate resupply is a resupply technique whereby supplies are delivered to a point of need. 
37 Service-station resupply is a resupply technique whereby vehicles move to a centrally located point for rearming 
and refueling.  
38 Near shoring is the practice of transferring the production of materiel or delivery of services from locations distant 
from the point of demand to nearer locations.  

Leveraging information technologies 
for sustainment. To increase efficiency 
and responsiveness, U.S. forces can 
manage sustainment via a system similar 
to the fires layer. Units can request 
tailored resupply and, underpinned by 
advanced analytics and near real-time 
consumption data, the system will 
anticipate and mitigate shortfalls before 
they limit operations.  
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VI. OTHER IMPORTANT CONSIDERATIONS

1. HOW WE EMPLOY RESERVE COMPONENTS

This concept applies to active and reserve components. In the 2030-2050 timeframe, ground 
force reserve components will be especially critical to our ability to address two aspects of the 
military problem described above. First, because the U.S. is likely to have global commitments, 
with multiple adversaries in different parts of the world, ground forces will require the depth 
afforded by their reserve components. Second, given the global depth of the battlefield, enemy 
attacks against the homeland may generate significant domestic requirements for capabilities 
resident only in the U.S. military (such as large-scale response to disasters resulting from cyber 
attacks on infrastructure).  

To the extent reserve components provide depth for overseas operations, their capabilities must 
be similar to those of the active component. To the extent they provide capacity for domestic 
missions (i.e., homeland defense and defense support of civil authorities [DSCA]), they may 
require unique capabilities. Even today, the tension between the first requirement and the 
second place strain on reserve component forces. In a future conflict during which an enemy 
challenges the U.S. overseas while simultaneously harming the U.S. population, that tension 
could be acute. Therefore, it would be prudent to examine ways to expand capacity to meet 
domestic requirements, such as by expanding reserves or by augmenting them with civil 
defense capacity managed by the Army National Guard or another agency. 

Many unique capabilities, including force projection and sustainment capabilities, are in the U.S. 
Army Reserve. If future wars require accelerated force-flow, it may be necessary to increase the 
proportion of active component forces dedicated to force projection and sustainment. 
Furthermore, if force projection concepts include moving forces by more modes, through more 
nodes, into more ports of debarkation (including unimproved), we will require more projection 
and sustainment capacity, regardless of where it resides within the Total Army.  

The capabilities that will allow enemies to attack the homeland will also allow the U.S. to project 
CONUS-based forces globally. Therefore, just as Air National Guard units defend U.S. airspace 
today, reserve components can play a greater role in defending and attacking in space and 
cyberspace. Without deploying outside the U.S., reserve service members can pilot overseas 
unmanned systems, manage logistical systems, and augment overseas staffs. All of the above 
should drive reexamination of current models for employment of reserve components. 

2. HOW WE INTEGRATE WITH OTHERS

Since the end of the Cold War, the U.S. has continued to invest in special operations 
capabilities and, together with allies and partners, accrued valuable experience employing them. 
This may be one source of U.S. advantage during a future high-end war. Acting with and 
through partners will be increasingly important, technology will increasingly allow individuals and 
small teams to achieve disproportionately large effects, and some key tasks may not be 
appropriate for conventional forces (CF). Therefore, special operations actions will move much 
nearer to the core of major campaign plans. Their role in advance force operations, discussed 
above, is just one example.  

More broadly, integration among interagency partners, special operations forces (SOF), and CF 
will be increasingly important partly because of the role of multinational partners and because 
Gray Zone activities occur before, during, and after high-end conflict. On the future battlefield, 
SOF, CF, and interagency partners will find themselves operating together in ill-defined 
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environments that require interoperability, integration, and interdependence beyond what is 
common today.  

A force that capitalizes on the benefits partners can provide will have a competitive advantage. 
Military partners may include (but are not limited to) treaty allies, foreign militaries, foreign 
irregular forces, and non-state entities. All can provide situational awareness, access, 
protection, influence, legitimacy, and other capabilities. Even partners with limited capabilities 
give us early-entry options and means of achieving effects disproportionate to the size of the 
forces we are able to employ at a particular place and time. Just as we can fill gaps in our 
partners’ warfighting functions (e.g., with air defense or sustainment capabilities), they can fill 
gaps in ours. For example, in the early stages of a conflict, partners may contribute heavy armor 
that we could not rapidly project.  

Interagency partners and SOF, particularly Army Special Forces, will remain critical to 
partnering and building partner capacity before, during, and after high-end conflicts. Because 
they will likely precede CF into the region, SOF can also facilitate CF’s integration with partner 
forces and conduct other preparatory activities. Minor changes to doctrine, manning, and 
equipping will significantly improve CF’s ability to integrate with partners. For example, specially 
equipped liaison teams organic to CF would allow them to more easily integrate with any 
partner. While such adjustments to doctrine and force design cannot eliminate the friction 
inherent in partnering, small improvements could have disproportionately large benefits. 

3. HOW WE ACCOUNT FOR THE HUMAN DIMENSION

Consideration of human cognitive, physical, and social capabilities (i.e., the human dimension of 
warfighting) must inform how we man, equip, train, and develop leaders for the force.39 On a 
reconnaissance-strike battlefield, small teams will often be isolated and out of communication. 
During continuous, high-tempo operations with rapid cycles of action and counteraction, leaders 
will struggle to manage sleep. Soldiers and leaders will live in austere conditions, under 
constant threat of death, and fight through friction that severely tests their confidence in 
themselves and in one another. To at least the extent it did in any earlier era, fighting will 
demand physical fitness and emotional resilience.   

Current Army training will not sufficiently prepare units to fight as described is this concept. Field 
exercises must be designed to force “no-huddle” operations (i.e., time-constrained planning and 
coordination on the move) and include rapid, frequent transitions between offense and defense. 
Training scenarios must include functions that force movement, dispersion, decentralized 
decision-making, and fighting with communications disrupted. Furthermore, to a greater extent 
than today, training at home station should include minimally constrained, force-on-force 
contests such as units typically experience at combat training centers.  

Decentralizing decision-making and placing capabilities, or the ability to employ them, at low 
levels will increase cognitive workload at those levels. This should inform the design of their 
leadership teams and it creates requirements for decision-support information systems that 
enable them. It also has implications for the knowledge, skills, and abilities of those leaders, 

39 Department of the Army, Training and Doctrine Command (TRADOC) Pamphlet 525-3-7: The U.S. Army Human 
Dimension Concept (Washington, DC: Government Printing Office, May 2014). TRADOC defines the human 
dimension as, “the cognitive, physical, and social components of Soldier, Army Civilian, leader, and organizational 
development and performance essential to raise, prepare, and employ the Army in unified land operations.”  
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which should drive how they are selected and developed. For example, today, Army 
assessments of junior leaders’ tactical decision-making emphasize their ability to generate a 
sound plan through a deliberate decision-making process and communicate it effectively. Future 
training and assessments should emphasize battle tracking, pattern recognition, and rapid 
decision-making. 

One of the highest hurdles for the Army will be closing the gap between mission command in 
doctrine (i.e., the philosophy ADRP 6-0 Mission Command describes) and mission command in 
practice. The Army will not achieve significant cultural change merely by exhorting leaders to 
build trust and empower subordinates—it will achieve cultural change by changing policies that 
govern training and talent management.   

For example, if the success of an army in war depends on the quality of leadership and 
decision-making at high levels, then that army should bias its talent management practices in 
favor of development of senior leaders, even at some cost to leadership quality at lower levels. 
Today, the U.S. Army rotates most captains through 12-24 month company commands. This 
ensures that most field grade officers have company command experience and, in theory, 
improves the quality of battalion commanders by ensuring they are chosen from the largest 
possible population of qualified candidates. It also provides a means by which the Army may 
assess junior officers’ potential for service at the field grade level.   

However, if the success of an army in war will increasingly depend on the quality of leadership 
and decision-making at low-levels, the Army might consider developing and selecting captains 
for company command, instead of developing and selecting them by company command. 40 
Furthermore, higher-level commanders can more easily relinquish control to lower-level 

40 The inclusion of this thought is not intended to imply that future forces necessarily include companies or similar 
formations. It is also not intended to imply that captains will be the lowest-level leaders entrusted with such significant 
responsibilities.  
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Timing command. For a variety of reasons, the Army seeks to place most captains into 
company command between their 4th and 6th year of commissioned service.41 An alternative 
might be to place them into command between their 8th and 10th year of service, ensuring 
companies are commanded by the Army’s most senior, rather than its least senior captains. 
The Army might gain insight into the costs and benefits of such a change by studying other 
military organizations. U.S. Marine company commanders command closer to their 
promotion to major. British Army company commanders command after promotion to major. 

Selecting commanders. Having all captains command necessarily comes at some cost to 
the quality of company-level leadership. First, having shorter commands lowers the average 
time-in-position of company commanders across the force. Second, if all captains command 
companies then, necessarily, half of company commanders are below-average captains. 
Given the impact of company commanders on the development and retention of future 
leaders, it is worth considering whether this talent management strategy has hidden costs. 
This does not necessarily mean that captain-level commanders should be centrally selected. 
Furthermore, if company command were more selective, the Army might struggle against 
overweighting that early career assessment in determining long-term potential.  
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commanders if the Army’s talent management strategy increases the quality of those lower-level 
commanders and keeps them in their positions longer.41 

The human dimension, as defined by the Army and as discussed above, is focused on Army 
human capital and human performance. However, it is also useful to view the enemy through 
the lens of the human dimension. Commanders sometimes act specifically to generate in the 
enemy fear, surprise, shock, or despair. In some circumstances, creating that feeling is the 
mechanism by which a commander defeats an enemy.42 Therefore, the Army may consider 
whether it currently defines the human dimension too narrowly. 

4. HOW WE EMPLOY HUMAN-MACHINE TEAMING

We use information systems to understand and decide quickly, and manage cognitive load. As 
machine-learning matures, and the phenomenon of the Internet of things drives applications for 
big data analysis, we integrate them to assist decision-making, automate certain actions, and 
manage the fires layer, sustainment, ISR, and other systems.43 For example, computer data 
analytics will transform the ability to draw actionable intelligence from sensor-rich battlefields, 
help answer information requirements, and support battle tracking.44 As a general principle, no 
human should do what a computer could do just as well or better. This enables us to act faster 
and sustain continuous operations.  

Recognizing the vulnerabilities of digital information systems, we deliberately assume risk, 
choosing digital over analog for the sake of the benefits. We mitigate risk in many ways, 
including by retaining select analog capabilities.  

We use robotic systems to increase our effectiveness across all warfighting functions. 
Regardless of their role, we can give some lethal, unmanned systems limited autonomy, 
constrained by weapons control statuses, fire control measures, engagement criteria, and rules 
of engagement appropriate to the situation. In the offense, U.S. forces can lead with low-cost 
machines wherever possible, conserving human life and forcing the enemy to reveal locations 
and capabilities to relatively expendable friendly assets.  

5. HOW WE FIGHT IN THE INFORMATION ENVIRONMENT

War is a human endeavor. Commanders must focus on influencing human behaviors, 
leveraging new relationships, tools, and techniques enabled by the future information 
environment. Despite anticipated changes in this environment, attempts to influence human 
decision-making and the will to fight will continue to focus on human emotions, fears, interests, 
attitudes, and objective reasoning. Depending on adversary use of autonomous systems, 
commanders may also work to influence an adversary’s automated algorithms, introducing 

41 Headquarters, Department of the Army DA Pamphlet 600-3: Commissioned Officer Professional Development and 
Career Management (Washington, DC: Government Printing Office, December 2014), Figure 3-2 
42 For example, in the German concept of Kesselschlacht, a surrounded enemy was forced to choose between 
surrender and annihilation. In Reconnaissance-Strike Battle, breaking enemy sense-and-shoot links creates in the 
enemy the knowledge that defeat in detail is only a matter of time. 
43 Quantum computing, if realized, might be the most important and disruptive technological development. 
44 Office of the Deputy Assistant Secretary of the Army-Research and Technology (ASA-R&T) “Emerging Science 
and Technology Trends: 2016-2045,” (Washington, DC: ASA-R&T, April 2016). 
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sensor inputs designed to disrupt or confuse adversary systems and rapidly exploiting 
weaknesses as they discover them.45  

On battlefields replete with sensors, commanders must plan for their forces to be seen. 
Furthermore, because of the momentum of human interactions in a connected world, they 
should expect rapid interaction between battlefield events and the wider information 
environment. Military operations will almost always include actions to shape perceptions, 
whether to facilitate achievement of a military objective or to ensure that achievement of a 
military objective translates into achievement of a political objective. Those actions will affect, 
and must be informed by, efforts up to the national level. 

In the future, U.S. and enemy information-related capabilities will provide commanders more 
means by which they may influence, disrupt, corrupt or usurp enemy decision-making.46 
Because commanders will strive to increase the enemy’s uncertainty (and to minimize their 
own), information-related activities such as military deception, military information support 
operations, and operational security will be central to military plans.  

Beyond the battlefield, commanders should expect near real-time dissemination of real and 
fabricated reports about their actions, but they may also act in the information environment to 
deceive the enemy. While enemy information operations may directly target the U.S. population 
more frequently and effectively than they do today, enemies will also have less ability to control 
what information reaches their own populations.  

6. HOW WE FIGHT A NUCLEAR-ARMED ENEMY

All adversaries likely to be military peers in 2030-2050 are nuclear-armed. The prospect of 
enemy use of non-strategic nuclear weapons presents ground forces with some of the same 
problems presented by other drivers of battlefield lethality, such as sensor ubiquity and 
precision strike. Accordingly, forces most resilient against nuclear attack will be those that can 
disperse, decentralize decision-making, and fight coherently despite disrupted communications 
and battlefield losses. Furthermore, by deploying forces through multiple paths and using 
multiple improved and unimproved entry points, the U.S. lessens the ability of an adversary to 
thwart U.S. force projection by nuclear attack. 

While this concept does not investigate whether U.S. ground forces should have the capability 
to employ non-strategic nuclear weapons, the question deserves examination. For example, 
today, Russia employs non-strategic nuclear weapons that it can employ from a wide variety of 
platforms in the ground, air, and maritime domains and has doctrine for using those weapons to 
prevent its defeat by conventional forces. By comparison, the U.S. has few means by which it 
could employ non-strategic nuclear weapons and, in doctrine and wargames, gives minimal 
attention to nuclear scenarios.   

Allowing U.S. adversaries a nuclear escalatory advantage over the U.S. will undermine the 
ability of the Joint Force to help prevent and control conflict.47 While U.S. capabilities need not 

45 Eventually, commanders could automate large portions of this process, leveraging U.S. algorithms and automated 
actions to combat adversary automated systems. 
46 Department of the Army, TRADOC, FM 3-13: Information Operations (Washington, DC: Government Printing 
Office, 06 December 2016), 1-1. 
47 That is, by being postured to employ non-strategic nuclear weapons on the battlefield, an enemy could credibly 
threaten nuclear escalation short of strategic nuclear escalation. A U.S. response involving strategic nuclear systems 
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mirror those of adversaries, they should realistically afford Joint Force commanders means such 
as would convince adversaries of the inefficacy of nuclear escalation. This means U.S. ground 
forces should signal their ability to survive on a nuclear battlefield, if not also provide Joint Force 
commanders with ground-based non-strategic nuclear weapons. 

7. HOW WE THINK ABOUT COMBINING EFFECTS FROM MULTIPLE DOMAINS & 
DIMENSIONS

Joint doctrine defines combat power as the total means of destructive and/or disruptive force 
that a military unit/formation can apply against the opponent at a given time.48 Commanders 
commonly use the phrase to refer to forces available for fire and maneuver. When combining 
effects from multiple domains and dimensions, commanders’ conception of combat power must 
be broader. To this end, the definition of combat power included in the Army’s current ADRP 3-0 
(Operations) is more useful: “Combat power is the total means of destructive, constructive, and 
information capabilities that a military unit or formation can apply at a given time.”49 

This concept defines combat power as the ability to attack enemy capability or shape enemy 
behavior. Sometimes we do one to allow the other. For example, we may attack an enemy 
capability to force an enemy behavior or, conversely, drive an enemy behavior to expose an 
enemy capability to attack. Commanders deliberately focus on the ways they may attack 
capability, shape behavior, and combine both to achieve objectives. This includes factors such 
as surprise, momentum, psychological effects, and other intangibles. 

Every capability is vulnerable to attack from more than one domain. Joint doctrine defines or 
makes reference to the land, maritime, air, space, and cyberspace domains. As Joint doctrine 
describes, domains are best understood as places. When domains are insufficient to describe a 
particular campaign, a commander may use a different construct, such a campaign-specific set 
of dimensions. For example, a commander may describe a particular campaign in terms of 
activity in the physical, electromagnetic, and cyber dimensions. A commander may describe a 
different campaign in terms of activity in the Joint force, partner force, and information 
dimensions. Dimensions need not doctrinally defined and, when defined by a commander, need 
not be rigid. For example, determining whether a vehicle-mounted electronic sensor belongs to 
the physical or electromagnetic dimension and fixing the boundary between electromagnetic 
and cyber are unimportant. What matters is having an organized way to visualize and describe 
creating and combining effects. 

would bear so much escalatory risk that a threat to do so may not be credible. The question is what kind or degree of 
non-strategic nuclear capability is necessary to dissuade an enemy from such action. 
48 Joint Staff, Department of Defense, JP 3-0: Joint Operations (Washington, DC: Government Printing Office, March 
2013), GL-7. 
49 Department of the Army, TRADOC, ADRP 3-0: Operations (Washington, DC: Government Printing Office, 
November 2016). 
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Breaking mutual support among capabilities. During World War II, U.S. air and naval 
forces in the Pacific set conditions that permitted ground forces to seize islands. These gains 
in the ground domain allowed further power projection in the air and sea domains.  

In a future campaign, a gain in cyberspace could allow disruption of enemy space-based 
communications, temporarily breaking communication between enemy ground 
reconnaissance and fires assets. That, in turn, might allow a ground force to destroy enemy 
surface-to-air missiles, permitting air strikes against other ground forces.  
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VII. SOME RISKS OF ADOPTING THIS CONCEPT

1. This concept focuses on expeditionary operations. During high-end war between the years
2030 and 2050, attacks on the homeland could generate significant homeland defense and
civil support requirements, which would fall heavily to the U.S. Army.

2. Dispersed units are at greater risk of being destroyed in detail if connectivity is denied to the
“fires layer.” Resilient communications architecture, force design that places substantial
capabilities at lower levels, and decentralized decision-making mitigate this risk.

3. The concept pushes access to effects, including Joint effects, down to the lowest level,
increasing the complexity of battle management at those levels. This is mitigated by data-
enabled, computer aided decision-making to manage the cognitive load and contextualize
new information.

4. If compatibility with the fires layer (see “How We Use Information, Fire, and Maneuver)
becomes an imperative then, to a greater extent than today, interoperability and backwards
compatibility may complicate modernization.

5. This concept focuses on high-end war with a nation-state; it is not intended to address the
full ROMO. If the entire force were optimized for this point on the ROMO, we might assume
risk elsewhere on the ROMO, though this would be true were the force optimized for any
similarly scoped concept.

6. This concept may require levels of competence and expertise that could not be developed
fast enough to allow rapid, wartime expansion of the force.
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APPENDICES 

Appendix A – Required Capabilities 

Our concept requires that the Army have 
the ability to: 

In order to: 

achieve 
speed of 

action 

deliver 
effects 

have 
resiliency/ 

survivability 

1 Communicate when challenged in 
the EMS and cyber spaces 

X X X 

1a Requires a resilient network X X X 

2 Fight with fewer sustainment 
demands 

X X 

2a Requires equipment that is disposable 
and/or repair parts and tools that are 
simple or ubiquitous so that they can 
be fixed forward quickly 

X X 

2b Requires equipment that is capable of 
using commercially available 
transportation modes and methods and 
civilian infrastructure and supplies 

X X 

2c Requires that the unit of action have 
the wide authority to procure supplies 
locally 

X X 

3 Distribute to the point of need while 
minimizing large, forward depots 
and supply burden on fighting units 

X 

3a Requires the ability to deliver from 
multiple nodes via multiple modes to 
multiple users 

X X 

3b Requires an automated distributed 
network application that automatically 
matches demanders and suppliers  

X X 
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4 Operate dispersed X 
4a Requires dispersion in depth in all 

domains and dimensions, from 
CONUS forward, so as to reduce 
single points of failure 

X 

4b Requires that the unit of action be self-
transportable within the battlefield 

X 

4c Requires organic lightweight or man-
portable direct fire weapons that can 
defeat armored vehicles at ranges 
equal or greater to that of those 
vehicles’ weapon systems 

X X X 

4d Requires a culture of decentralization 
as a default throughout the 
organization 

X X 

5 Link sensors to "shooters" in a 
flexible manner 

X X 

5a Requires an automated distributed 
network application that optimally 
matches sensors to shooters    

X X 

5b Requires the ability to mass the effects 
of multiple units of action on demand 

X X 

6 Execute mission command at every 
level 

X X 

6a Requires an organizational culture that 
emphasizes distributed mission 
command 

X X X 

6b Requires that units combine sensing, 
shooting, and decision capabilities at 
the lowest practical levels  

X X 

6c Requires that tactical leaders have a 
broad understanding of operational 
and strategic goals 

X 

6d Requires that subordinates are 
capable of operating independently 
with minimal oversight and control 

X X X 

6e Requires trust up and down the chain 
of command and at every level 

X X X 

achieve 
speed of 

action 

deliver 
effects 

have 
resiliency/ 

survivability 
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7 Closing intercontinental distances 
rapidly 

X X X 

7a Requires dispersion in depth, even in 
CONUS, so as to reduce single points 
of failure 

X 

7b Requires a readiness model whereby 
significant elements are always 
available for operational deployment 
within hours or days 

X X 

7c Requires a responsive Joint or other 
transportation capability that can move 
a significant force from multiple PODs 
to multiple locations 

X 

8 Move great distances on the 
battlefield quickly 

X X X 

8a Requires that the unit of action be self-
transportable within the battlefield 

X X X 

9 Prevent, deny, or overwhelm the 
enemy's ability to detect, identify, 
and decide 

X X 

9a Requires the ability to deceive in all 
domains and dimensions 

X X 

9b Requires  the ability to take advantage 
of camouflage, concealment, and 
cover in multiple dimensions 

X X 

10 Absorb damage and keep fighting X 
10a Requires equipment and organizational 

redundancy so that combat losses do 
not result in mission failures 

X 

achieve 
speed of 

action 

deliver 
effects 

have 
resiliency/ 

survivability 
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11 Fight effectively with allies and 
partners 

X X X 

11a Requires equipment that is capable of 
using commercially available 
transportation modes and methods and 
civilian infrastructure and supplies 

X X X 

12 Be able to deliver effects in high 
volume 

X X X 

12a Requires an automated distributed 
network application that automatically 
matches sensors to shooters    

X X 

12b Requires the ability to aggregate the 
effects of multiple units of action on 
demand 

X X 

12d Requires the ability to deliver precision 
effects rapidly 

X X 

achieve 
speed of 

action 

deliver 
effects 

have 
resiliency/ 

survivability 
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Appendix B – Future Resilient Communications Networks 

Ground forces' communication systems must be effective in the FOE, which will include 
complex terrain and a contested EMS. This is feasible by 2030 because of efforts underway 
today in Department of Defense labs and because of larger trends in commercial 
communications technologies.50 

This concept envisions a communications architecture that, at all levels, is resilient against 
enemy attempts to detect, intercept, compromise, or disrupt information exchange among 
friendly units. The enemy will be able to disrupt or suppress some of a network all of the time 
(e.g., by destroying a key communications satellite) and all of a critical part of a network some of 
the time (e.g., blanketing an area with electronic jammers that cover all parts of the necessary 
frequency range). But the enemy cannot suppress all of a network all of the time. While 
adversaries will continue to track closely with our capabilities, resilient, self-healing networks 
may offer an advantage to the U.S. and our partners and allies, particularly when paired with a 
force design and a mission command culture that expects communication to be disrupted.  

One aspect of data exchange capability is that which makes it easy for friendly forces to 
establish difficult-to-disrupt battlefield communications quickly. We can accomplish this by using 
ad hoc networks with mesh topology, within which any system can be automatically connected 
to any other system that is within data range. Autonomous intelligent systems can help manage 
ad hoc networks by establishing and breaking links to adjacent systems based on proximity and 
common frequency ranges, managing frequency re-use and hopping. Multiple input, multiple 
output (MIMO) systems will have greater range and throughput. Drones, commercial edge 
devices, and vehicle-borne servers and antenna arrays will act as communications relays to 
provide redundancy and extend range. 

Another aspect of data exchange capability is that which allows information at the edge of the 
battlefield to flow to the highest levels, or most rearward areas, and vice-versa. This can be 
accomplished by linking meshed, tactical networks with less flexible but higher-capacity 
communications infrastructure that allows throughput of more data over longer distances.  

Key technical interfaces in the future network will include line-of-sight data links, over-the-
horizon data links, commercial and tactical satellite systems, tactical sleeves to perform 
distributed coherent transmit beamforming, tactical sleeves for narrowband Satellite 
Communications (SATCOM) compatibility, and fifth generation (5G) mobile networks or better 
cellular connection to and from dismounted and platform assets. As technology matures, the 
network will incorporate advances into its structure to enhance and improve functionality.  

Major Network Design Concepts: 

• Make maximum use of commercial technology but still invest in those militarily useful
capabilities likely to be neglected by market-driven investment

• Make use of ad hoc, or mesh networks, for their flexibility and resilience; link to less
flexible but higher-capacity infrastructure as necessary (e.g., to increase data backhaul)

50 This appendix draws on network research and demonstrations, 2030 and beyond, conducted by the Defense 
Advanced Research Projects Agency (DARPA), Computational Leverage Against Surveillance Systems (CLASS) 
project, and the Communications – Electronics Research Development and Engineering Center (CERDEC), Space 
and Terrestrial Communications Directorate’s, Network 2030 project. 
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• Develop multi-function and multi-mission devices to reduce size, weight, and power
• Use autonomous and intelligent network enablers to help manage systems
• Operate in and under spectrum interference
• Utilize interference excision (neutralizing interference, such as by cancelation)

Future Army Network Characteristics: 

• Effectively operate in congested and contested environments
• Provide local exquisite communications via commercial edge devices enhanced with

tactical sleeve(s)/dongle(s)
• Distribute and virtualize the command post amongst multiple platforms providing

information, mobility, and redundancy
• Be designed with intelligent/semi-autonomous NetOps
• Enable connectivity with Joint Services to support MDB
• Operate seamlessly across nodes
• Track, manage, and sort data from sensor platforms51

51 Use of “Big Data” analytics will be heavily dependent on the volume, quality, and timeliness of data collected by 
sensors and their associated communications networks.   
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Appendix C – Concept Comparison 

This appendix evaluates how the concept herein–referred to as “CSA SSG Concept”–compares 
with previous U.S. Army concepts and the extent to which they address components of this 
concept’s military problem. This comparative analysis enhances the understanding of how 
military thinking and concepts have evolved over time, while also demonstrating that this 
concept diverges from previous concepts. 

The CSA SSG Concept describes the general military problem facing the U.S. in the future as: 
How will U.S. ground forces, as part of the Joint Force, contribute to defeating nation-state 
enemies in high-end war, between 2030-2050, when: (1) U.S. forces will be out of position, (2) 
some adversaries’ military capabilities will be similar to or exceed our own, and (3) the depth of 
the battlefield will be global. The sections below provide a comparison of this concept to 
Objective Force (2001), Force XXI (1994) and AirLand Battle (1986), with reference to the 
components of the military problem. 

1. How does it address U.S. forces being out of position?

CSA SSG Concept (2017). This concept assumes that the U.S. forces will be out of position
geographically as well as in orientation. The CSA SSG concept recommends a force
designed to close intercontinental distances rapidly.

Objective Force (White Paper, 2001). This concept assumes that the U.S. forces will be
out of position geographically as well as in orientation. The concept addresses this problem
through a focus on lighter, more deployable forces capable of operational maneuver from
strategic distances, and acknowledging joint requirements for strategic movements and
proposing advanced operational air and sea lift for intra-theater transport.

Force XXI (TRADOC Pam 525-5, 1994). This concept assumes a force projection U.S.
Army will be out of position. In order to achieve strategic mobility, the Force XXI Army would
use a combination of anticipation, movement, and skillful prepositioning.

AirLand Battle (FM 100-5, 1986). This concept assumes that U.S. Forces will be in position
but in insufficient quantity. AirLand Battle addresses this problem through forward basing
and prepositioning, elaborate and practiced phased deployment plans tied to known
indicators and warnings.

2. How does it address adversary military capabilities being similar to or exceeding our
own?

CSA SSG Concept (2017). This concept assumes we will face military peers that are equal
or more advanced across domains. It proposes ways of fighting that will allow U.S. forces to
survive on a highly lethal battlefield, act faster than the enemy, and combine effects to
defeat enemy RSCs and destroy enemy forces in detail.

Objective Force (White Paper, 2001). This concept assumes that we will face a weaker
opponent which will attempt to challenge U.S. forces in the space and cyber domains and
through asymmetric means, but will avoid U.S. dominance across the land, maritime, and air
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domains. Soldiers, enabled by U.S. technological dominance, will leverage information 
systems which provide dominant situational understanding, allowing for combined arms 
units to conduct simultaneous, non-contiguous, distributed operations. 

Force XXI (TRADOC Pam 525-5, 1994). This concept states that most of the conflicts 
involving the U.S. Army will be Operations Other Than War (OOTW) or low intensity 
conflicts, as few states will risk open war with the U.S. However, the specter of open war 
against foes fielding advanced, armored and mechanized forces must be considered. 

AirLand Battle (FM 100-5, 1986). This concept perceived the Soviet Union as a near, but 
not equal, peer; one that exceeded U.S. military capabilities in quantity but not quality. The 
preeminence of U.S. weapons systems in terms of technological superiority was a mainstay 
and upon which much of the doctrine was based. 

3. How does it address the global depth of the battlefield?

CSA SSG Concept (2017). This concept states that commanders will have and use tools
that give them global reach to attack and disrupt the enemy in global depth, while protecting
against the enemy’s attempts to do the same.

Objective Force (White Paper, 2001). This concept acknowledges the increasing global
depth of enemy reach, but does not explore global depth of friendly reach.

Force XXI (TRADOC Pam 525-5, 1994). This concept argues that, under the auspices of
unlikely conventional and high intensity warfare, military-technical developments will likely
increase the depth, breath and height of the battlefield, leading to an extension in the
battlespace. However, the context of this statement does not note a global depth, but merely
the expansion and increasing complexity of a dynamic battlespace, evolving through the
exploitation and harnessing of technology.

AirLand Battle (FM 100-5, 1986). This concept does not discuss global depth. It proposed
two major sections of the battlefield: the Combat Zone (CZ) and the Communications Zone
(COMMZ). COMMZ areas were considered outside the enemy's area of conventional
influence, though nevertheless farther forward of CONUS bases, ports, and facilities.
CONUS activities were viewed as relatively insular from adversarial reach except for
strategic nuclear weapons.
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Appendix D – Methodology 

Purpose. This appendix describes the Chief of Staff of the Army’s (CSA’s) Strategic Studies 
Group’s (SSG) methodology for developing the concept detailed in this document. Key 
components of the methodology include: using the Future Operational Environment (FOE) as 
the foundation for analysis, employing facilitated wargame seminars and alternative futures 
wargames for concept development, and engaging independent reviewers for concept 
refinement. 

Background. Last year, the CSA directed the SSG to describe the FOE between the years 
2030 and 2050. We developed this description of the future by examining the world of 2030 to 
2050 with regard to three macro trend areas from four different perspectives. The three macro 
trend areas were: (1) implications of technological change, (2) changes in the structure of the 
international system, and (3) changes in the strength of state-level governance. The four 
perspectives were those of: (a) U.S. enterprises, including government, think tanks, and major 
academics; (b) U.S. allies and partners in 2016; (c) potential U.S. competitors, determined by 
using the “4+1” construct;52 and (d) private-sector organizations, especially technology-centric 
companies and those firms making longer-term, capital-intensive investments.  

Research teams conducted interviews and gathered published sources, amassing over 8,000 
observations in a custom database. The database enabled the SSG to perform a meta-analysis 
that revealed qualitative inferences on global trends and their military implications. The 
database and analysis, combined with four months of debate and dialogue among the team of 
Army officers, senior non-commissioned officers, academics, and civilians, formulated the basis 
for a report titled, “The Character of Warfare 2030-2050: Technological Change, the 
International System, and the State.” This report served as the foundation for the CSA’s follow-
on task to describe how the Army (in an operational concept) will fight in high-end warfare with 
peer nation-state adversaries between the years 2030 and 2050.  

Future Worlds Synthesis. The SSG used the three macro trend areas, and a fourth 
perspective reflecting U.S. global strategy, to develop 16 possible future operational 
environment combinations.53 Of those 16 alternative futures, we chose the eight that would 
present the greatest security challenges. We then partnered with the University of Denver’s 
Pardee Center for International Futures54 to provide quantitative and qualitative descriptions for 
each of the eight future worlds using its International Futures Simulation program. Of these, we 
selected three that represented the greatest disparity between worlds while presenting the 
greatest challenges to military operations outside the continental U.S. Using these three future 
worlds, we selected three future scenarios that represented a range of outcomes for the future 
operational environment (see Alternative Futures Wargames, below). 

Facilitated Wargame Seminars. The SSG partnered with the Atlantic Council to conduct a 
series of iterative, seminar-style wargames designed to incrementally advance, or “step,” the 
cohort’s thinking into the future and generate ideas to inform this future operational concept. 
Together, we assembled approximately fifty participants, including thirty-five subject matter 
experts from diverse operational fields. Four wargame teams, supported by facilitators who 
provided feedback on each team’s approach and insights, and a white cell, addressed four high-

52 4+1 refers to Russia, China, Iran, North Korea, and violent extremist organizations or transnational criminal 
organizations.  
53 We considered the eight worlds whose variables included a favorable international system represented a lesser 
future challenge when compared to its opposite extreme. Leaving the international system variable constant as a 
“degraded” factor, enabled the extremes of the remaining variables to yield 24, or sixteen, possible combinations.  
54 http://pardee.du.edu/ 
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end war scenarios advancing in five year increments beginning in 2020 through 2035. The 
scenarios were: 

• 2020 – defending a NATO ally in a Baltic country against a “Russia-like” adversary
• 2025 – defending a Middle-east partner against a “Russia-like” adversary
• 2030 – defending a Pacific bilateral-ally during an escalation of hostilities from a notional

“DRPK-like” adversary backed by a “China-like” regional power
• 2035 – defending a Pacific partner against a peer “China-like” adversary

Alternative Futures Wargames. The SSG incorporated the insights generated from the 
facilitated wargame seminars into two future operational concepts and partnered with the Army 
War College (AWC) to test these concepts during a three day alternative futures wargame. 
These seminar-style wargames tested the two concepts against three plausible scenarios that 
incorporated the three alternative future descriptors derived from the FOE described earlier (see 
Future Worlds Synthesis above). We invited approximately fifty participants to serve on four 
wargame teams, again with facilitators and a white cell. These wargames revealed some 
strengths and weaknesses in our thinking and provided additional considerations for inclusion in 
the final concept. The scenarios employed in these wargames pitted U.S. ground forces in high-
end war against near-peer adversaries in the following situations:  

• 2030 – combat a “Russia-like” adversary in defense of a Baltic region NATO ally in a
global environment where warfighting capabilities have improved unevenly; states
remain the central governing authority; and the U.S. has withdrawn from its global
posture, creating opportunities for adversaries to exploit its lack of presence.

• 2035 – combat two near-peers simultaneously in the Pacific and Middle East, in a global
environment where many warfighting capabilities have not significantly evolved; states’
ability to govern is declining; and the U.S. maintains its global presence and
commitments.

• 2040 – combat a peer “China-like” adversary in multiple theaters, in a global
environment where improvements in technology have increased warfighting capabilities;
states struggle to govern their people; and the U.S. has withdrawn from its global
posture.

Independent Reviews. Lastly, we received assistance from the J7 Joint Concepts Division 
(JCD), which facilitated an independent roundtable peer review of an integrated draft concept, 
applying the same criteria by which Joint concepts are assessed. Panelists included several 
retired Army senior leaders.  
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Appendix E – Glossary 

Additive manufacturing: A manufacturing process through which three-dimensional (3D) solid 
objects are created through the user of a layering development framework in which layers are 
laid down in succession to complete the object. (Association for Computing Machinery) 

Advance Force(s): forces arriving ahead of major combat forces, possessing unique 
capabilities to perform specific tasks in preparation of follow-on force arrival 

Adversary: A party acknowledged as potentially hostile to a friendly party and against which the 
use of force may be envisaged. (JP 3-0) 

Allies, or Allied Force(s): Nations and/or their military forces that result from a formal 
agreement between two or more nations for broad, long-term objectives that further the 
common interests of the members. (JP 3-0) 

Area Support: logistical support based on proximity to a supporting asset versus attached or 
assigned support capabilities.  

Army Operating Concept: The U.S. Army Operating Concept (AOC): Win in a Complex World, 
describes how future Army forces operate to accomplish campaign objectives and protect U.S. 
national interests. It describes the Army’s contribution to globally integrated operations, which is 
the central idea of the Capstone Concept for Joint Operations: Joint Force 2020. The AOC 
recognizes the need for Army forces to provide foundational capabilities required by the Joint 
Force and to project power onto land and from land across the air, maritime, space, and 
cyberspace domains. The AOC is grounded in a vision of future armed conflict that considers 
national defense strategy; missions; emerging operational environments; advances in 
technology; and anticipated enemy, threat, and adversary capabilities. Ultimately, the AOC 
guides future force development through the identification of first order capabilities that the Army 
must possess to accomplish missions in support of policy goals and objectives. (TRADOC 
Pamphlet (TP) 525-3-1) 

Asymmetric (fight): In military operations the application of dissimilar strategies, tactics, 
capabilities, and methods to circumvent or negate an opponent’s strengths while exploiting his 
weaknesses. (JP 3-15.1) 

Complex Terrain: a region or area having irregular topography, such as mountains, coastlines 
of dense urban terrain. It can also include variation in land use, such as rural, irrigated, and un-
irrigated.  

Conventional Forces: Military combat forces other than special operations forces 

Cyber electromagnetic activities: Activities leveraged to seize, retain, and exploit an 
advantage over adversaries and enemies in both cyberspace and the electromagnetic 
spectrum, while simultaneously denying and degrading adversary and enemy use of the same 
and protecting the mission command system (ADRP 3-0) 

Cyberspace operations: The employment of cyberspace capabilities where the primary 
purpose is to achieve objectives in or through cyberspace. (JP 3-0) 

Defense in Depth: the practice of arranging defensive lines or fortifications so that they can 
defend each other, especially in case of an enemy incursion 

Directed energy: An umbrella term covering technologies that relate to the production of a 
beam of concentrated electromagnetic energy or atomic or subatomic particles. (JP 3-13.1) 
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Direct-lay Indirect Fire: fire delivered to a target which cannot be seen by the firer, but directed 
by an aimer. 

Disintegrate: To disrupt the enemy’s command and control system, degrading its ability to 
conduct operations while leading to a rapid collapse of the enemy’s capabilities or will to fight. 
Commanders often achieve disintegration by specifically targeting the enemy’s command 
structure and communications systems. (ADRP 3-0, 2016, para 2-11) 

Domains: 

Electromagnetic spectrum: The range of frequencies of electromagnetic radiation from zero to 
infinity. It is divided into 26 alphabetically designated bands. (JP 3-13.1) 

Electromagnetic spectrum management: Planning, coordinating, and managing use of the 
electromagnetic spectrum through operational, engineering, and administrative procedures. (JP 
6-01)

Electronic Attack: Division of electronic warfare involving the use of electromagnetic energy, 
directed energy, or anti-radiation weapons to attack personnel, facilities, or equipment with the 
intent of degrading, neutralizing, or destroying enemy combat capability and is considered a 
form of fires. (JP 3-13.1) 

Electronic protection: Division of electronic warfare involving actions taken to protect 
personnel, facilities, and equipment from any effects of friendly or enemy use of the 
electromagnetic spectrum that degrade, neutralize, or destroy friendly combat capability. (JP 3-
13.1) 

Electronic warfare (EW): Refers to military action involving the use of electromagnetic (EM) 
energy and directed energy (DE) to control the EMS (electromagnetic spectrum) or to attack the 
enemy. (JP 3-13.1) 

Electronic warfare support: Division of electronic warfare involving actions tasked by, or under 
direct control of, an operational commander to search for, intercept, identify, and locate or 
localize sources of intentional and unintentional radiated electromagnetic energy for the purpose 
of immediate threat recognition, targeting, planning and conduct of future operations. (JP 3-
13.1) 

Emission control: The selective and controlled use of electromagnetic, acoustic, or other 
emitters to optimize command and control capabilities while minimizing, for operations security: 
a. detection by enemy sensors; b. mutual interference among friendly systems; and/or c. enemy 
interference with the ability to execute a military deception plan. (JP 3-13.1)

Engagement Area(s): The physical and virtual spaces where a tactical conflict, usually 
between opposing lower echelons maneuver forces, arises. 

Fires, or Fires Layer: The use of weapon systems or other actions to create specific lethal or 
nonlethal effects on a target. (JP 3-09) 

The mention of Fires Layers specifically refers to the resilient network which enables forces to 
request fires. 

Force Design: The deliberate aggregation of military personnel, weapon systems, equipment 
and necessary support or combination thereof. 

Force Projection: The ability to project the military instrument of national power from the United 
States or another theater, in response to requirements for military operations (JP 3-0) 
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Free play: the practice of enabling both red and blue forces to adjust tactics based on the 
actions of the other during the fight in order to enhance the learning effect of improvisation and 
decision-making. 

Future operational environment (FOE): The militarily significant aspects of the global 
environment in the years 2030 to 2050. The uncertainty, volatility, and complexity of wicked 
problems. (International Institute for Strategic Studies) 

Gray zone: Competitive interactions among and within state and non-state actors that fall 
between the traditional war and peace duality (USSOCOM Gray Zone White Paper, 2015.) 

High-End War: High-end war is war at the high end of the continuum of conflict, commonly 
including violent clash among armed forces of nation-states.  

Human-on-the-loop: the practice of automating tasks with the option of human intervention 
when necessary. 

Identification friend or foe: A device that emits a signal positively identifying it as a friendly. 
Also called IFF. (JP 3-52) 

Information Environment: The aggregate of individuals, organizations, and systems that 
collect, process, disseminate, or act on information. (JP 3-13) 

Information-related capabilities: Capabilities, techniques, or activities employing information 
to effect any of the three dimensions within the information environment to generate an end(s). 
These capabilities include, but are not limited to, public affairs operations, military information 
support operations, combat camera, Soldier and leader engagement, civil affairs operations, 
civil and cultural considerations, operations security, military deception, and CEMA. (FM 3-13) 

Integration: The arrangement of military forces and their actions to create a force that operates 
by engaging as a whole. (JP 1-02)  

Interagency: Of or pertaining to United States Government agencies and departments, 
including the Department of Defense. See also interagency coordination. (JP 3-08) 

Joint electromagnetic spectrum management operations: Those interrelated functions of 
frequency management, host nation coordination, and joint spectrum interference resolution that 
together enable the planning, management, and execution of operations within the 
electromagnetic operational environment during all phases of military operations. Also called 
JEMSMO. (JP 6-01) 

Joint Force: A force composed of elements, assigned or attached, of two or more Military 
Departments operating under a single joint force commander. (JP 3-0) 

Lines of Communication: All the land, water, and air routes that connect an operating military 
force with one or more bases of operations, and along which supplies and reinforcements move 
(Department of Defense, Dictionary of Military and Associated Terms) 

Logistics Enterprise: Consists of the logistics architecture, organization, personnel, processes, 
and governance and is the operating environment that enables the holistic approach to 
sustaining the Army. Management of the enterprise is accomplished by integrating these 5 
logistics elements to enable logisticians at all levels to see across the enterprise. This allows 
synchronized efforts across all echelons of Army operations and connectivity to Joint, DOD and 
commercial sectors. This corporate view of logistics information can then be used to optimize 
the enterprise, taking full advantage of available resources (Army Posture Statement, 2008) 
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Major force: A military organization comprised of major combat elements and associated 
combat support, combat service support, and sustainment increments. (JP 5-0) 

Maneuver: 1. A movement to place ships, aircraft, or land forces in a position of advantage over 
the enemy. 2. A tactical exercise carried out at sea, in the air, on the ground, or on a map in 
imitation of war. 3. The operation of a ship, aircraft, or vehicle, to cause it to perform desired 
movements. 4. Employment of forces in the operational area through movement in combination 
with fires to achieve a position of advantage in respect to the enemy. (JP 3-0) 

Modes of Transport: The various modes used for a movement. For each mode, there are 
several means of transport. They are: a. inland surface transportation (rail, road, and inland 
waterway); b. sea transport (coastal and ocean); c. air transportation; and d. pipelines 
(Department of Defense, Dictionary of Military and Associated Terms) 

Multi-Domain Battle: Multi-Domain Battle is an emerging concept between the Army and 
Marine Corps, in concert with the Joint Force, to help maintain American military dominance in 
all five domains - land, air, maritime, space, and cyberspace, and across the electromagnetic 
spectrum. (TRADOC) 

Multimodal Distribution: The vertically-integrated logistics solutions consist of warehousing, 
pick and packing, and multimodal distribution through air and ground. (The free dictionary on-
line) 

Multipolar International System: A system in which power is distributed at least among 3 
significant poles concentrating wealth and/or military capabilities and able to block or disrupt 
major political arrangements threatening their major interests (American Heritage Dictionary) 

Mutual support: Is that support which units render each other against an enemy, because of 
their assigned tasks, their position relative to each other and to the enemy, and their inherent 
capabilities (JP 3-31). 

Near-peer(s): A state that is not yet a peer but has the potential to become one (RAND, The 
Emergence of Peer Competitors) 

Near shoring: The practice of transferring the production of materiel or delivery of services from 
locations distant from the point of demand to nearer locations (CSA SSG Cohort V concept) 

Non-state, or non-state actors: An individual or organization that has significant political 
influence but is not allied to any particular country or state (Oxford on-line dictionary) 

Objective Force: 1999 Army transformation plan concepts to create a force that is strategically 
responsive and dominant at every point on the spectrum of conflict as outlined by the 
Transformation Campaign Plan (Concept for the Objective Force, Introduction, GEN Shinseki) 

Obstacle effects: A tactical mission task that blocks & denies the enemy access to an area or 
prevents his advance in a direction or along an avenue of approach (FM 3-90) 

Operational environment: A composite of the conditions, circumstances, and influences that 
affect the employment of capabilities and bear on the decisions of the commander. (JP 3-0) 

Operational Maneuver: A strategic or tactical military or naval movement (The free dictionary 
on-line) 

Precision Strike, or Precision Strike Weapons: Integration and employment of detection and 
targeting, command and control, and engagement capabilities used for the projection of military 
effects appropriate to furthering national goals (Johns Hopkins, Precision Strike Organization) 
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Peer(s): A state or collection of challengers with the power and motivation to confront the 
United States on a global scale in a sustained way and to a sufficient level where the ultimate 
outcome of a conflict is in doubt even if the United States marshals its resources in an effective 
and timely manner (RAND, The Rise of a Peer, Chapter 2) 

Point Defense, or Point Protection: The defense or protection of special vital elements and 
installations; e.g., command and control facilities or air bases (Department of Defense, 
Dictionary of Military and Associated Terms) 

Power Projection: The ability of a nation to apply all or some of its elements of national power - 
political economic informational or military - to rapidly and effectively deploy and sustain forces 
in and from multiple dispersed locations to respond to crises to contribute to deterrence and to 
enhance regional stability See also elements of national power (Department of Defense, 
Dictionary of Military and Associated Terms) 

Range of Military Operations: a fundamental construct that helps relate military activities and 
operations in scope and purpose. The potential range of military activities and operations 
extends from military engagement, security cooperation, and deterrence in times of relative 
peace up through large-scale combat operations. (JP 3-0) 

Reconnaissance-Strike Complex: networks of sensors connected to precision strike weapons. 

Sensor(s), or Sensor Array: Sophisticated devices that are designed to detect events or 
changes in their environment, measure and record physical phenomena, and to respond by 
transmitting information, initiating changes, or operating controls with a corresponding output. 
Lately, sensors have expanded in their capacity to connect and interact with other devices, and 
primary examples are smartphones, tablets, and computers. (Webster’s New World Dictionary) 

Strategic Lift: transport capabilities to traverse intercontinental distances. 

Synchronization: The arrangement of military actions in time, space, and purpose to produce 
maximum relative combat power at a decisive place and time (JP 1-02) 
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Appendix F – Acronyms 

5G Fifth Generation 

ADP  Army Doctrine Publication 

ADRP  Army Doctrine Reference Publication 

AOC  Army Operating Concept 

APOD  Aerial Port of Debarkation 

AWC  Army War College 

AY Academic Year 

CERDEC Communications – Electronics Research Development and Engineering Center 

CLASS Computational Leverage Against Surveillance Systems  

COMMZ Communications Zone 

CONUS Continental United States 

CSA  Chief of Staff of the Army 

CZ Combat Zone 

DARPA Defense Advanced Research Projects Agency 

DOD  Department of Defense 

DSCA  Defense Support of Civil Authorities 

DPRK  Democratic People's Republic of Korea 

EA Electronic Attack 

EMS  Electromagnetic Spectrum 

EP Electronic Protection 

ES Electronic Warfare Support 

EW  Electronic Warfare 

FCS  Future Combat System 

FGM  Field Guided Missile 

FM Field Manual 

FOE  Future Operating Environment 

CF Conventional Forces 

HF High Frequency 

IFF Identification Friend or Foe 
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ISB Intermediate Staging Base 

JCD Joint Concept Division 

JP Join Publication 

LPD Low Probability of Detection 

LPI Low Probability of Intercept 

MDB Multi-Domain Battle 

MIMO Multiple Inputs and Multiple Outputs 

NATO North Atlantic Treaty Organization 

OOTW  Operations Other Than War 

POE Port of Embarkation 

POD Port of Debarkation 

ROMO  Range of Military Operations 

SATCOM Satellite Communications 

SIPRNET Secret Internet Protocol Network  

SME Subject Matter Expert 

SOF Special Operations Forces 

SPOD Sea Port of Debarkation 

SSG Strategic Studies Group 

TRADOC Training and Doctrine Command 

UHF Ultra-High Frequency 

U.S. United States 
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Appendix H – Cinclant Serial 053 of January 21, 1941  

Subject: Exercise of Command - Excess of Detail in Orders and Instructions 

1. I have been concerned for many years over the increasing tendency - now grown almost to
"standard practice" - of flag officers and other group commanders to issue orders and
instructions in which their subordinates are told "how" as well as "what" to do to such and extent
and in such detail that the "Custom of the service" has virtually become the antithesis of that
essential element of command - "initiative of the subordinate."

2. We are preparing for - and are now close to - those active operations (commonly called war)
which require the exercise and utilization of the full powers and capabilities of every officer in
command status. There will be neither time nor opportunity to do more than prescribe the
several tasks of the several subordinates (to say ''what", perhaps ''when" and ''where" and
usually for their intelligent cooperation, ''why"); leaving to them - expecting and requiring of them
- the capacity to perform the assigned tasks (to do the "how").

3. If subordinates are deprived - as they now are - of that training and experience which will
enable them to act "on their own" - if they do not know, by constant practice, how to exercise
"initiative of the subordinates" - if they are reluctant (afraid) to act because they are accustomed
to detailed orders and instructions - if they are not habituated to think, to judge, to decide and to
act for themselves in their several echelons of command - we shall be in sorry case when the
time of "active operations" arrives.

4. The reasons for the current state of affairs - how did we get this way? - are many but among
them are four which need mention; first the "anxiety" of seniors that everything in their
commands shall be conducted so correctly and so smoothly, that none may comment
unfavorably; second, those energetic activities of staffs which lead to infringement of (not to say
interference with) the function for which the lower echelons exist; third the consequent "anxiety"
of subordinate least their exercise of initiative, even in their legitimate spheres, should result in
their doing something which may prejudice their selection for promotion; fourth, the habit on the
one hand and expectations on the other of "nursing" and "being nursed" which lead respectively
to that violation of command principles known as "orders to obey orders" and that admission of
incapacity or confusion evidenced by "request instructions."

5. Let us consider certain facts; first submarines operating submerged are constantly confronted
with situations requiring the correct exercise of judgment, decision and action; second, planes,
whether operating singly or in company, are even more often called upon to act correctly; third,
surface ships entering or leaving port, make a landfall, steaming in thick weather, etc., can and
do meet such situations while "acting singly" and as well, the problems involved in maneuvering
in formations and dispositions Yet these same people - proven competent to do these things
without benefit of "advice" from higher up - are, when grown in years and experience to be
echelon commanders, all too often not made full use of conducting the affairs (administrative
and operative) of their several echelons - echelons which exist of the purpose of facilitating
command.

6. It is essential to extend the knowledge and the practice of "initiative of the subordinate" in
principle and in application until they are universal in the exercise of command throughout all
echelons of command Henceforth, we must all see to it that full use is made of the echelons of
command - whether administrative (type) or operative (task) - by habitually framing orders and
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instructions to echelon commanders so as to tell the ''what to do" but not "how to do it" unless 
the particular circumstances so demand. 

7. The corollaries of paragraphs 6 are:

(a) adopt the premise that the echelon commanders are competent in their several command
echelons unless and until they themselves prove otherwise;

(b) teach them that they are not only expected to be competent for their several command
echelons but that it is required of them that they be competent;

(c) train them - by guidance and supervision - to exercise foresight, to think, to judge, to decide
and to act for themselves;

(d) stop "nursing" them;

(e) Finally, train ourselves to be satisfied with "acceptable solutions:" even though they are not
"staff solutions" or other particular solutions that we ourselves prefer.

Ernest J. King 
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