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Let Me Tell You About the Birds and the Bees: 
Swarm Theory and Military Decision-Making

Major Ben Zweibelson, an American infantry officer, has over 
21 years of combined service in the United States Army, to include 
four combat tours to Iraq and Afghanistan. Extensively published, 
he has recent design articles in the March-April 2015 issue of 
Military Review, and the March 2015 issue of the Journal of Military 
and Strategic Studies. He is currently assisting development of 
design and operational design programs for the Royal Netherlands 
military, the Canadian Armed Forces, and USSOCOM’s Joint 
Special Operations University. 

“No single person knows everything that’s needed to deal 
with problems we face as a society, such as health care or climate 
change, but collectively we know far more than we’ve been able 
to tap so far.”

Thomas Malone (MIT’s Center for Collective Intelligence)1

Introduction

S
ince the 1990s, Western military organizations have 
demonstrated periodic interest in whether the emer-
gent behavior of decentralized systems, commonly 
referred to as ‘swarm theory’ or ‘swarm behavior,’ 
might be relevant in military applications. Defence 

innovators such as the RAND Corporation sponsored multiple 
studies on swarm theory in the past decade and a half, and 
recent popular books such as The Starfish and the Spider 
offer tantalizing prospects on decentralized organizations for 
future military applications.2 Clearly, the notion of alterna-
tive organizational intelligence and decentralized problem 
solving has sparked the interest of military academia. Is this 
another techno-centric fad, or does swarm theory offer military  
applications superior to traditional methodologies? Can the  
joint military community gain anything from considering 
swarming constructs?

by Ben Zweibelson
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Desert locusts swarming in Africa.
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Perhaps the deeper question is whether the ‘buzz’ of an exotic 
theory missed a larger point of reflecting upon the hierarchical and 
centralized organizational structure that define virtually all Western 
military organizations today. Can swarm theory, something that 
functions in the antithesis of centralized hierarchies, be of any use 
to our militaries? Is there anything beyond literal adaptations of 
swarm theory for robots and technological applications – can we 
convert General Officers into “Queen Bees” for certain complex 
situations, and would this do us any good? Can we make military 
decisions in any process other than the hierarchical, centralized, 
and dominant form that permeates our doctrine, education, and 
practice? 3 Lastly, can we gain perspective with respect to how 
our military hierarchy drives organizational decision-making to 
create environments that are rigidly inhospitable to introducing 
swarm constructs? 

This is not an article about how to tactically employ swarm 
theory as a form of maneuver, or a simplistic trick on getting 
squads to attack an objective while making decentralized deci-
sions in a swarm-like manner. ‘Slamming’ two dissimilar ideas 
in linear and simplistic construction represents a hazardous and 
largely uncreative way to go about innovation. 4 Instead, we need 
to address the overarching topic of how the military makes sense 
of different environments, and subsequently makes decisions that 
lead to actions. While tactical leaders might find these concepts 
interesting, strategic planners, inter-agency 
and joint operators, as well as governmental 
and contractor organizations that work closely 
with the military, may gain some insight with 
respect to how swarm theory and modern  
military organizations function.

First, let us define what swarm behavior 
is as a construct for organizational decision-
making and emergent behavior, so we might 
frame the potential paradoxes and tensions 
between decentralized decision-making and 
how we, as a military profession, tend to 
approach most every decision in a conflict 
environment.5 Potentially, swarm applica-
tions offer some revolutionary innovations 
on the horizon, which tend to draw military 
interest initially – although largely the inter-
est has remained decidedly technological and tactical in a literal 
sense. This article offers some immediate opportunities in both a 
pedagogic (thinking about how we teach) sense, and through an 
epistemological (thinking about how we know what we know) 
reflection upon military decision-making as a profession of arms.6 
Thus, joint and combined military operations in a wide variety of 
applications are applicable here, whether discussing air, land, or 
maritime operations. To incorporate any swarm constructs into 
how we make decisions as a military force, we may need to alter, 
albeit temporarily, some deeply held institutionalisms.

Swarm Theory: Decentralization and  
Local Conditions

Why does research about the organizational structure of 
bees, ants, and other non-military organisms matter for 

serious military debate? ‘Swarm Theory’ overlaps into many 
disciplines, to include evolutionary biology, mathematics,  
and computer modeling, as well as numerous sociological 

adaptations over the past several decades.7 Often, it happens 
around us without us even realizing it. The next time you are 
driving in highway traffic at night and you notice a pattern 
of red brake lights from cars well ahead of you, observe how 
waves of traffic respond without anyone directing us to brake. 
The next time you enter a crowded elevator, notice how people 
shift and maintain fairly even distance while decreasing space 
to let more people in, without anyone saying a word. These 
are simple examples for what in nature we see organisms that 
are often simplistic, such as ants or bees, and yet collectively, 
there is something far greater occurring that promotes complex 
problem solving at the organizational level. Essentially, emer-
gent behavior and complex system adaptation occurs through a 
‘swarm intelligence’ despite the organization being comprised 
of many often simplistic individuals that respond only to local 
conditions in a highly decentralized span of control. To under-
stand the ‘strangeness’ of swarm, we also need to look inward 
at how traditional military organizations work to illustrate the 
contrasts. These are things we often take for granted.

Unlike a traditional military hierarchy where the general 
gives orders, and at the base of the organizational pyramid, many 
units follow these orders, in swarm structures like an ant colony 
or beehive, the queen bee issues no orders at all. The worker bees 
follow no directives from higher, and merely respond to local 

conditions and the immediately surrounding 
bees. The queen has no idea what the rest of 
the colony is doing, and focuses only upon her 
own local tasks. Collectively, the entire colony 
generates collective intelligence that demon-
strates ‘synergy’ in that the whole is greater 
than the mere sum of the parts. Local decisions 
drive impressive organizational responses. For 
instance, an ant may switch from scouting for a 
food source to retrieving food from a discovered 
source once a certain type and number of other 
ant pheromone trails are established in the ant’s 
local environment. No ant leadership directed 
him. Instead, local conditions coupled with 
various instinctive triggers govern the actions 
of many simplistic organisms.

Deceptively simple, swarm intelligence 
provides an ant colony some amazing abilities to confront many 
complex and emergent problems in an entirely non-hierarchical 
way. This is in strong contrast to the linear, sequential, and hier-
archical approach employed by most governmental, business, and 
military organizations where extensive ‘top-down’ planning and 
managing drives collective actions. Both constructs tackle com-
plex environments, both adapt and respond to emergence in the 
environment, and both make sense of their environments in order 
to subsequently transform them. Yet, a military force and an ant 
colony do things remarkably differently. While ants are unable to 
change from swarm organization to anything else, we as humans 
have the luxury of considering whether our preferred centralized 
and hierarchical process is most effective, or whether we might 
adapt some lessons from our swarming friends.

This distinction in structure between centralized hierarchical 
and decentralized swarm-thinking organizations transcends the 
methodologies of the institution; essentially the rules and principles 
for accomplishing tasks and making sense of an environment. 

“‘Swarm Theory’ 
overlaps into many 

disciplines, to include 
evolutionary biology, 

mathematics, and 
computer modeling, as 

well as numerous 
sociological adaptations 

over the past  
several decades.”
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Ultimately, this distinction addresses at the epistemological level 
(how we know to do something) how an institution knows to orga-
nize, decide, act, adapt, and learn.8 Figure 1 illustrates the traditional 
military hierarchy of command and control, where information 
flows up and decisions flow back down. Formal decision-making 
models, such as the Military Decision-Making Process (MDMP) 
and the Joint Operational Planning Process (JOPP), rely upon these 
rigid hierarchical structures for directing information, conduct-
ing analysis, focusing staff functions, and directing subordinate 
activities towards the organizational objectives. Other governmental 
agencies and associated contractors follow similar structures with 
subtly different language, concepts, and identities. Military pro-
fessionals likely know only this one methodology with respect to 
how to plan and organize actions. We also take this for granted.9

What is extraordinarily different from centralized organizations, 
such as the military institution, is how swarm intelligence func-
tions. While a hierarchical organization might develop complex 
campaign plans and extensive planning and analysis to determine 
the most effective supply routes in an assigned area, an ant colony 
solves this complex problem using decentralized organizational 
approaches with absolutely no directives or hierarchical decision-
making. Yet, through localized conditions, chemical sensors for 
communication, and individual decision-making, an ant colony 
rapidly establishes the shortest routes for frequently changing 
food sources, and readily adapts to changes to the environment.  
Birds, bees, and other animals in nature offer variations of swarm 
intelligence, although swarm theory expands beyond nature into 

other constructs. An ant might detect a chemical trail that says: 
“Hey, there is food down this path,” but if that ant senses that 
there are more than four ants nearby that are already heading to 
the food source, that ant may automatically switch to “…return  
to the colony and assist with food storage” instead. No ‘ant leader’ 
is on the ground directing them- the ants switch behaviors and adjust 
chemical trails to communicate locally with nearby ants only. For 
military personnel that have conducted individual land navigation 
training, similar patterns emerge around land navigation points that 
they are trying to find. Without anyone communicating, groups of 
navigators tend to vector in collectively on the same point and adjust 
their navigation, based upon proximity to other students moving 
in a similar direction. At difficult locations, students swarm while 
playing off other students’ successes or frustrations until one student 
finds the illusive point, and then only those close enough to locally 
observe him will follow suit without anyone being in charge or 
providing direction. Swarm works with simplicity at the local level, 
yet remains capable of solving complex and adaptive problems 
at the organizational level without centralized decision-making.

Modern network and internet companies, as well as NASA, 
are investigating and building swarm-smart approaches to real-
world human problems where traditional approaches are currently 
insufficient or inefficient.10 Figure 2 offers an illustration of how 
decentralized swarm organization differs from the traditional 
military hierarchy.
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Figure 1: Centralized Decision-Making
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Figure 2: Swarm Intelligence and Decentralized Decision-Making
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Figure 3: Swarm Construct Applied in a NATO Planning Team’s Work in Afghanistan
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Conceptually, the differences between centralized and  
decentralized organizations confronting decision-making are signifi-
cant. I do not suggest we abandon the traditional military hierarchy 
and begin imitating an ant colony, as deliberate metaphoric applica-
tions only confuse and misinterpret what swarm potentially offers. 
However, some aspects of military decision-making could improve 
with the integration or substitution of swarm’s decentralized con-
structs for ‘wicked’ problems in complex military environments. 
In 2012, as a lead planner for a complex NATO problem on how 
to conceptually reduce the Afghan National Security Forces from 
352,000 soldiers, police, and airmen to an unknown post-2015 
size, I inserted a swarm construct into the traditional military  
‘war-gaming’ methodology for decision-making.11 Our conceptual 
work was specifically for policy makers in Washington. However, 
the unclassified results would subsequently drive follow-on planning 
by numerous incarnations of various plans and branch plans at the 
national level for military forces in Afghanistan and continue to 
this day. 12 Drawing from observations on how a 
bee colony selects new colony locations through 
scouts that never examine other sites besides 
the one they examined, I constructed the NATO 
planning team’s war game sessions around simi-
lar decentralized constructs.13 Each of the five 
‘mini-teams’ only war-gamed their particular 
security force option, all the courses of action 
had a combination of positive and negative 
traits, and the local conditions of the ‘mini-
team’ and their war-game became relevant for 
group discussion. Figure 3 uses an illustration 
from the unclassified results of that project.14

As our groups collaborated in a non-  
traditional war-gaming approach to discuss 
each mini-team’s localized findings, the overall group began 
like bees in the hive to drive two of the five courses of action to 
the top. Largely devoid of traditional hierarchical processes, and 
lacking the ‘run through every course of action as a group’ turn-
based methodology in standard military war-gaming, our ‘swarm 
construct’ in military decision-making demonstrated success as the 
results were accepted by NATO nations and implemented in 2012 
by ISAF for subsequent security force development.15

In this example, we did not use robots equipped with ‘swarm 
programming,’ or run the courses of action through software that 
eliminates our hierarchical methodology. Instead, by addressing our 
epistemological framing of how we make decisions as a military 
profession, we consciously selected a swarm-centric construct as a 
substitution to traditional turn-based war game approaches. There 
are myriad applications for swarm where military planning teams 
might infuse decentralization and local-conditions with collective 
collaboration, but I would like to highlight a few key tensions that 
emerge in practice when attempting to insert swarm applications 
into military problem solving.

Turning Soldiers into Bees: Gaining 
Decentralization in Decision-Making

There are several organizational hurdles that exist for any 
professional seeking to integrate swarm constructs into the 

traditional military decision-making approach. First, the domi-
nance of the military hierarchy absolutely governs the flow of 
information up and decisions down. In any swarm application, 

this centralized decision-making construct must be tempered 
in a measurable way. While it is problematic for any organiza-
tion to view a boss as anything but the boss, a planning team 
composed of a variety of professionals should be able to operate 
democratically with the senior decision-maker absent from the 
swarm application.16 Planners must set aside the centralized 
military hierarchy, even if just within the confines of a small 
planning team’s work area, to allow the epistemologically dif-
ferent construct of swarm theory to function.

Second, in order for local conditions to support a swarm 
construct, all the planning teams must agree upon fundamental 
‘instincts’ or ‘triggers’ for action – this enables a planner to support 
swarm intelligence by acting only upon local conditions and in 
ignorance of the ‘bigger picture.’ For war-gaming multiple courses 
of action, each ‘pod’ of planners need not know what other planning 
pods are doing with other war-gaming efforts, provided that all the 

pods are prepared to make localized decisions, 
based upon a shared collective decision-making 
construct. Establishing decision support crite-
ria, using a specific and agreed-upon language, 
and using the same quantifiable information 
across all the war games provided our planning 
pods the proper ‘instinct’ structures for group 
decisions. We all must agree what a positive or 
negative decision criterion means in general, to 
allow localized and context-specific decisions 
to occur in a decentralized swarm approach.

Third, the plural democracy of a  
decentralized organization must operate  
uninhibited by the traditional military hierarchy 
in order to accomplish best results in planning 

for the period where swarm disrupts the traditional hierarchy. When 
multiple planning pods collaborate to discuss findings and make 
recommendations, one must downplay a single senior leader or 
influential member from dismantling the decentralized process. In 
the NATO project, our planning group assembled, and metaphori-
cally, each mini-team presented a ‘bee dance’ to brief where they 
considered their course of action should fall. Over time, those teams 
that provided effective arguments swayed more planners to their 
position, and collectively, the entire ‘hive’ eventually settled upon 
one course of action out of an original five. One negative aspect 
to consider is simply human nature. Humans are not simplistic 
organisms, and dominant personalities might easily upset a swarm 
approach by reinserting the military hierarchy in order to achieve 
other agenda s- even subconsciously. The group has to recognize 
and prevent this iteratively in reflective practice.17

Fourth, military planners might reject swarm theory outright, 
or unconsciously resist it if expressly told so prior to the planning 
effort. If a planning team is not familiar with swarm theory, or 
the lead planner anticipates that a swarm construct might better 
function without the participants implicitly aware, one might 
couch the decision-making modification without using the term 
‘swarm theory,’ or even revealing the deviation. I applied this in the 
NATO project due to limited time constraints and the wide range 
of actors in our group. However, by using familiar military terms 
and maintaining traditional products, such as the decision support 
matrix, the planning pods remained unaware and still functioned in 
a swarm approach to deliver a selected course of action. By framing 
the war-game in familiar terminology and aspects of doctrinally 

“By framing the  
war-game in familiar 

terminology and aspects 
of doctrinally accepted 
planning concepts, our 
planning team readily 

entered into a swarm-like 
approach without  
any resistance.”
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accepted planning concepts, our planning team readily entered 
into a swarm-like approach without any resistance. This does have 
an element of deception to it. However, due to limited time and 
other constraints, we were not prepared to give the team a crash 
course in swarm theory and other design considerations. With the 
framework in place, the teams shifted into a decentralized and 
local-conditions manner of problem solving, and later, they were 
able to shift back into traditional decision-making without issue.

This leads to the next concern, where one could argue that the 
traditional military hierarchy is not only unwilling to knowingly 
tinker with the preferred method of centralized decision-making, 
it will openly attack any decentralized applications as being ‘not 
doctrinally sound,’ deviant, or incompatible. Part of this stems from 
a normal defensive posture against disrupting how our organiza-
tion functions, but it also stems from some vulnerability within 
the overall strength of centralized management. Our strength in 
following orders becomes a weakness in adapting new and useful 
approaches to solving problems that resist our centralized efforts.

Buzz Words and Gimmicks: Swarms Eat 
Hierarchies; Hierarchies Eat Swarms

Our profession tends to stick to one epistemological  
construct where we know how we problem-solve because 

we follow our doctrine and use a shared lexicon of terms and 
principles. 18 The traditional military hierarchical approach 
favors a highly reductionist and sequential process where we 

attempt to break complex situations down into neat piles of 
facts, labels, and categories. When Napoleon (and later the 
Prussians) began using specialized staff elements, out of this, 
the modern military staff gradually emerged where the major 
components of military operations are categorized into special 
staff functions, such as administration, intelligence, maneuver, 
logistics, communication, and so forth. The Napoleonic Staff 
process itself is a self-reinforcing element where the military 
intelligence officer handles enemy information; the engineer 
addresses his specialized field, and so on.19 While our tradi-
tional decision-making methodology remains a highly flexible 
and responsive process to push information ‘up the chain’ and 
to drive decisions down, a major weakness in this approach is 
a decidedly rigid outlook towards anything that changes this 
process, as well as the tendencies toward categorization, reduc-
tionism, and linear causality.20 Swarm theory functions from 
an entirely dissimilar epistemological construct where decen-
tralization reigns and things like reductionism are irrelevant. 
This ‘makes for strange bedfellows,’ and produces significant 
organizational barriers for any leader interested in applying 
swarm theory in our decision-making construct. 21 

Often, injecting something like swarm into any established 
military practice quickly results in either the group sprinkling 
a misused term into traditional practice with a ‘buzz word’  
fervor, or the profession outright rejects the attempt, due to the 
significant epistemological differences highlighted. For swarm 
theory’s decentralization element, this means that the highly  

Campagne de France, 1814, by Ernest Meissonier. Napoleon and his staff, Marshals Ney and Berthier, and Generals Drouot, Bourgaud, and Flahault 
during the Napoleonic Wars.
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familiar “I say…you do” relationship between superiors and  
subordinates is suspended. Obviously, if poorly implemented, this 
will cause more harm than good. For swarm’s localized emergence 
element where a pod of planners do not know what the rest of the 
organization is doing, this means that ‘situational awareness’ and 
our normal gorging of over-information is also suspended. More 
significantly, for branch and service self-identity concerns, swarm’s 
localized emergence element largely rejects the categorization effect 
of the Napoleonic staff specialization. Planners are free to respond 
to conditions based upon the local environment, and not based upon 
specialization where the engineer “…has no business thinking about 
enemy capabilities because that is the Military Intelligence Officer’s 
lane.” For these numerous epistemological tensions, leaders cannot 
apply swarm theory ‘willy-nilly’ into any military decision-making 
just in the hopes of sparking a creative solution to a troubling problem. 
A senior leader does not saunter up to the group with, “…today, we 
are going to think like bees to finally figure out how to defeat an 
insurgency within a war-torn, economically stagnant, and ideologi-
cally dissimilar region.” Instead, any swarm application requires 
focused framing of the planning team, as well as ‘ground rules’ 
with precautions taken to mitigate the aforementioned obstacles 
associated with how our institution protects the hierarchical and 
centralized construct.

Conclusions: Float like a Butterfly, Think like a Bee  
(from Time to Time)

Revolutions in technology and information are changing how 
we make sense of military conflict environments. Some of 

our traditional approaches with respect to problem solving were 

more effective yesterday than today – but our institutions tend to 
retain some habits far longer than necessary.22 Nothing defines the 
military profession greater than our centralized decision-making 
process grounded in a hierarchy of rank, experience, status, and 
position. While I do not suggest that we should abandon the very 
constructs that make a military force a disciplined, self-sufficient, 
and flexible organization, there are benefits in looking to contrary 
organizing constructs for inspiration in complex problem solv-
ing. Generals should not become ‘queen bees,’ but a military 
staff might make sense of a particularly ‘wicked’ problem from 
a fresh perspective by taking a page from swarm theory. novel 
solutions, and we cannot assume a myopic stance that every 
single military problem will ultimately be ‘solvable’ by applying 
our preferred centralized hierarchy approach. If that were true, 
why would nature even entertain organisms using swarm at all? 
Plenty of other insects do not use it at all, and flourish alongside 
ant colonies and beehives. Unlike insects or other organisms, we 
can choose to modify how we make decisions – unless we are 
unwilling to do so.

As technology ushers in new concepts such as ‘meta-data’ 
collection, ‘flash mobbing,’ social knowledge construction 
(Wikipedia), cyber terrorism, and other human-driven endeavors 
that further complicate how the military ‘sense-makes’ in complex 
conflict environments, our traditional problem-solving methodol-
ogy may prove inadequate, or possibly incomplete.23 Mission 
analysis, MDMP, or war-gaming may retain the sequential and 
reductionist procedures for general application. However, an 
adaptive planning team may chose at times to restructure aspects 
of any of these constructs to include swarm theory. As offered in  

A swarm of red-winged blackbirds and a few common grackles. 
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The Starfish and the Spider, hybrid organizations that blend cen-
tralized and decentralized aspects into a flexible organizational 
construct offer a better chance of adapting to future rivals.24 For 
military decision-making, this may include swarm components. 
Select applications, used judiciously and with reflective practice, 
may generate solutions for solving the right problem within an 
elusive and dynamic military context, rather than a continuous cycle 
of solving the wrong problems and creating new ones.25 A general 
or senior leader need not become a ‘Queen Bee’ and surrender the 
centralized authority of decision-making. However, planning teams 
comprised of many inter-agency and diverse partners might adapt 
‘swarm-like’ constructs for sense-making and decision-making in 
carefully constructed planning environments. Under these condi-
tions, even a ‘wicked’ problem might become less confusing and 
uncertain through a blending of decentralized and local-conditions 
centric thinking.
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