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  By Sqn Ldr A H Killey

Each age has its own kind of war and has its own 
theory of war.1 

The key question for air power theorists 
must be ‘where should air power be 
focused in order to contribute to effects?’ 

The paper argues that the existing disparate air 
power theories are part of a continuum that can 
be integrated using a human systems model 
to provide a range of option for influencing 
an adversary’s means and will. The model is 
examined in the light of campaigns in the Gulf 
War, Bosnia and Kosovo. The paper concludes 
that the human systems model offers an 
explicitly holistic view of the adversary as a 

system, and provides a conceptual framework 
for understanding the cascade of direct and 
indirect physical and psychological effects. Air 
power is most effective when used to influence an 
adversary’s will, rather than his means, but its use 
must always be tailored to the properties of the 
adversary and the political objectives.

Air power transformed the conduct of war 
in the 20th century2; the end of the Cold War, 
the phenomenon of globalisation and now 
international terrorism is transforming global 
security in the 21st century. A ‘newly volatile 
security landscape’3 has emerged, in which the 
majority of conflicts are within, rather than 
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between, sovereign states and which can have 
had destructive effects on regional security.4 This 
evolving spectrum of security5 has driven the UK 
MoD to review and restate the role and utility of 
the UK Armed Forces6:

“to provide security for the people of the UK and 
the Overseas Territories by defending them, including 
against terrorism; and to act as a force for good by 
strengthening international peace and stability 
. . . through peace-keeping, peace-support, peace-
enforcement and humanitarian assistance operations, 
as well as power projection, focused intervention and 
deliberate intervention.”7 

The UK is adopting a more integrated and fl exible 
use of the effects that national political, economic 
and military power can deliver. This implies 
“signifi cant changes in the way we [UK] plan, 
prepare and execute operations”.8 In this context 
the key question for air power theorists must be 
‘where should air power be focused in order to 
contribute to joint effects?’ Seemingly competing 
theories have emerged that variously advocate 
focusing the role of air power to infl uence the 
adversary’s physical means or moral will. Within 
these arguments run sub-currents of strategic 
thought; should air power concentrate on 
infl uencing means at the strategic or operational 
level? When infl uencing an adversary’s will, 
should air power aim to paralyse his ability 
to decide what to do, or to change the gains 
the adversary hopes to make from choosing a 
particular course of action?

The purpose of this paper is to argue that these 
theoretical perspectives are part of a continuum 
that can be integrated to provide a range of 
options for infl uencing an adversary to comply 
with one’s will. The decision as to which portion 
of the continuum to use must be based on an 
understanding of the adversary, the objectives 
of both sides, and on what must happen to the 
adversary to achieve political objectives.9  First, 
each theoretical approach is briefl y reviewed, 
highlighting their strengths and weaknesses and 
employment in recent military operations. Next, 
a model, based upon the characteristics of human 
systems, is proposed as an integrating framework 
for the strands of theory. The integrating utility of 
the model is examined in the light of campaigns 
in the Gulf War, Bosnia and Kosovo. The paper 
concludes that the most effective means of 
applying air power is to combine these theories in 
an integrated framework, to provide an air power 

When infl uencing an 
adversary’s will, should air 
power aim to paralyse his 
ability to decide what to do, 
or to change the gains the 
adversary hopes to make 
from choosing a particular 
course of action?
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theory with the flexibility to achieve the desired 
political and military objectives in a the world 
of modern conflict. The data for this paper was 
researched using secondary sources. 

Influencing an adversary
Theoretical approaches to influencing  
physical means
There is considerable debate about which is 
the more effective strategy to enforce one’s 
will on an adversary; by influencing his means 
or his will. Physical means are the personnel, 
equipment, materiel and organisation required 
to enact a decision. Moral will is the motive force 
that attempts to achieve objectives by action.10 
Clausewitz advocated that “Combat is the only 
effective force in war; its aim is to destroy the 
enemy’s forces as a means to a further end . . 
. it follows that the destruction of the enemy’s 
force underlies all military actions.”11 He did 
acknowledge that it was possible to “produce, 
by means of limited but skillfully applied blows, 
such paralysis of the enemy’s forces and control 
of will-power as to constitute a significant 
shortcut to victory,”12 but maintained that, “direct 
annihilation of the enemy’s forces must always be 
the dominant consideration.”13 The dominance of 
influencing means rather than will was furthered 
by Warden, who contended that an adversary’s 
strength was a multiplicative product of his means 
and will; driving one side of the equation to near 
zero made the other irrelevant. Warden argued 

that an adversary’s means could be targeted and 
destroyed because “the physical side of the enemy 
is, in theory, perfectly knowable and predictable,” 
but will “is beyond the realm of the predictable”. 
Therefore “war efforts should be directed 
primarily at the physical side”.14 

While focusing on influencing an adversary’s 
means, a sub-current in the theory of the 
employment of air power is the level of war at 
which it is most effective; strategic, operational or 
tactical. Strategic effect is the use of air power to 
directly achieve political objectives, and should 
not be directly equated with bombing targets at 
range from the homeland.15 Operational effect is 
achieving military objectives in a campaign, and 
tactical effect is the application of air power on the 
battlefield.16 

Like Douhet, Mitchell and Seversky,17 Warden 
advocates the use of air power for strategic effect, 
as the best use of its speed, range and flexibility. 
Warden uses a five-ring model to describe the 
adversary as a system (see figure 1).18

Leadership is the most important system in 
Warden’s model.19 Warden’s strategy strongly 
advocates blinding, deafening, and muting the 
adversary’s communications and control networks, 
denying him centralised control of his forces20 and 
effectively decapitating the entire organisation.21 
If the leadership ring is not directly vulnerable, 
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 Figure 1. Warden’s five-ring model

LEADERSHIP 

ORGANIC ESSENTIALS 

INFRASTRUCTURE 

POPULATION 

FIELDED FORCES

Leadership – most critical ring. Decision-makers 
and command and control systems. 
 
Organic Essentials – 2nd most critical ring. Those 
facilities or processes required to survive. 
 
Infrastructure – 3rd most critical ring. The 
transportation system. 
 
Population – 4th most critical ring. The society. 
 
Fielded Forces – least critical and most hardened 
by design.
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force must be applied to the other rings, producing 
unbearable psychological pressure upon the 
leadership and forcing them to comply with 
one’s will.22 Each ring is linked to the leadership 
system in a hierarchical manner, so force applied 
to the organic essentials ring is more effective 
than applying force to rings further out. Within 
each ring is a Centre of Gravity (CofG), defined 
by Warden as critical to the functioning of the 
system. Planners must search for vulnerabilities 
across the system to which influence can be 
decisively applied. For Warden, the nature of that 
influence is physical. The most effective course of 
action to achieve physical destruction is through 
attacking all of the rings at once, because “parallel 
attack deprives [the adversary] of the ability to 
respond”.23

Air power also has great effect at the operational 
and tactical levels. Slessor and Pape contend that 
air power’s role was to assist and co-operate with 
the army in the defeat of the enemy’s army”24 
focusing on exploiting the vulnerabilities of 
the adversary’s fielded forces, in support of the 
ultimate goal in conflict — the occupation of 
territory by ground forces. This is because air 
power “weakens [an adversary] to the point 
where friendly ground forces can seize disputed 
territories without suffering unacceptable losses”.25  

Within this construct, Pape dismisses the utility 
of ‘strategic effect’ by arguing, “the critical 
element of air power is theatre attack, not strategic 
bombardment”.26

Theoretical approaches to influencing will 
Strategy thinkers do not universally accept the 
focus of influence on physical means. British 
Military Doctrine states that “the dimension of the 
mind is of paramount importance in any conflict”.27 
This echoes the thoughts of Sun Tzu: 
 
“The supreme excellence in war is to attack the enemy’s 
plans…Those skilled in war subdue the enemy’s 
army without battle. They capture his cities without 
assaulting them and overthrow his state without 
protracted operations…For to win one hundred victories 
in one hundred battles is not the acme of skill. To subdue 
the enemy without fighting is the acme of skill”. 28  
 
In stark contrast to Clausewitz and Warden, Boyd’s 
theory of conflict advocates a form of warfare that 
is more psychological and temporal than physical. 
Boyd contends that all rational human behaviour, 
individual or organisational, could be depicted 
as a continual loop through four distinct tasks 
— Observation, Orientation, Decision, and Action; 
the ‘OODA Loop’ (see figure 2). Observations that 
match up with the decision-maker’s particular  

Figure 2. Boyd’s OODA loop
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understanding call for certain decisions and 
actions. The timeliness and accuracy of decisions  
are directly related to the ability to correctly 
orientate to events. Mismatches between the real 
world and the decision-maker’s understanding 
of that world will generate inaccurate actions. 
Left uncorrected, inaccurate decisions and 
actions render the adversary powerless because 
he is mentally unable to cope with the rapidly 
unfolding, and naturally uncertain, circumstances 
of war. Military operations aim to create and 
perpetuate a highly fluid and menacing state 
of affairs for the adversary and disrupt or 
incapacitate his ability to respond by creating 
surprising and dangerous operational or strategic 
situations.29 Unfortunately, Boyd’s work was 
devoid of operational details as to how to 
accomplish these abstract aims.30

While Boyd focuses on the process of decision-
making and will to act, other strategies focus on 
its substance, seeking to manipulate the benefits 
the adversary expects to gain from a course of 
action and the costs incurred in undertaking it. 
When the outcome of this ‘cost/benefit calculus’ is 
positive, a rational decision-maker will choose the 
proposed course of action. A strategy of persuasion 
seeks to negotiate a voluntary choice of a course 
of action based upon mutually acceptable costs 
and maximised benefits, usually using political 
and economic power in the form of treaties and 
trade agreements. Military power can be used to 
influence the cost-benefit calculus by decreasing 
the adversary’s expected benefit or increasing 
the costs of a course of action. An adversary can 
be dissuaded from a course of action that upsets 
the status quo by reducing his expected benefits, 
but not explicitly raising his costs. Military 
power can achieve this by preventing the conflict 
occurring or stabilizing and containing the conflict 
through peace support, peace-keeping and 
peace enforcement actions. Military power can 
also be used to raise the costs of the adversary’s 
cost/benefit calculus sufficiently to coerce the 
adversary to involuntarily change his course 
of action. Pape defines three types of coercive 
strategy: punishment, which targets industry and 
infrastructure in order to inflict pain and suffering 
on civilians so as to spur revolt; decapitation, 

which targets leadership and communication 
facilities in order to paralyse the adversary; and 
denial, which targets military forces to prevent their 
use.31 Pape argues that the only way to achieve 
desired political objectives is by ‘military coercion’.32  

Strategic application of theory
All of these theories have been used, individually, 
or in combination, to underpin the operational art 
of three air campaigns: Operations Desert Storm, 
Deliberate Force and Allied Force. Desert Storm 
was undertaken to prevent the invasion of Saudi 
Arabia,33 secure the withdrawal of Iraqi forces from 
Kuwait,34 curb the proliferation of Weapons of 
Mass Destruction (WMD) in the region and enable 
the UN to work towards peace and stability in 
the region.35 The campaign aimed to destroy the 
Iraqi means of occupying Kuwait and its means 
of threatening its neighbours in the future by 
simultaneously destroying the Iraqi leadership and 
Command and Control (C2) system, the fielded 
forces (Iraqi army and the Republican Guard) 
and supporting infrastructure, and Iraq’s WMD. 
In parallel, organic essentials were disrupted 
to coerce the population to overthrow the 
government. Deliberate Force was a coercive air 
campaign to force the Bosnian Serbs to lift the siege 
of Sarajevo and negotiate a political settlement to 
assure freedom of access to the safe haven cities 
in Bosnia-Herzegovina. Allied Force was also 
a coercive air campaign, meant to be swift and 
severe enough to force President Milosevic into 
discontinuing his ethnic cleansing of the Kosovar 
Albanians.36 Initially, the military objective was 
to coerce Milosevic by disrupting the Serbian 
ground forces in Kosovo.37 When this failed, the 
military objective became the disruption of the 
infrastructure and C2 systems that supported to the 
fielded forces and finally graduated to disruption 
of organic essentials and destruction of industries 
owned by Milosevic and his closest supporters, 
before he conceded.38

Despite the apparent differences in each theory in 
terms of whether they address means or will, it is 
the contention of this paper that these influential 
theories are complementary when combined 
within an integrating framework of a human 
system model. 
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The human systems model
Description of human systems 
Human organisations adopt a course of action as a 
result of their means and will to do so. Means and 
will are the collective outputs of the systems that 
make up a human organisation, be it nation-state, 
transnational corporation, or a terrorist group. 
A system is a collection of elements connected 
together to achieve a common purpose.39 Although 
there are many methods to classify systems, this 
paper adopts the definition used by Warden’s 
five-rings model40 as it permits a common frame of 
reference for analysis.
Human systems, those systems in which humans 
form an integral element, possess a high level 
of internal linkage, the ability to self-regulate, 
adapt and respond unpredictably. All human 
systems are made up of two components: an 
activity component that produces goods, services, 
organisations; and information, overlain by a 
cognitive component that decides how the activity 
component behaves (see figure 3).41  
 
 
 
 

 
 

 
 
 

 
 
 
 

 

The cognitive component
The activities in a human system are controlled 
and coordinated by the cognitive component. 

This is made up of collections of individuals and 
groups, connected by interpersonal relationships 
at both the individual and group level (see figure 4). 
These individuals and groups make decisions on 
the basis of what they observe about the output 
of activities, analyse what they perceive, make 
judgements about the situation, decide how to 
respond or act and then control the activities to 
perform in a required manner. The processes 
used to observe, perceive, judge and decide are 
described in Boyd’s OODA Loop model (see  
figure 2). It is the combination of the activity 
component producing outputs and a cognitive 
component making decisions that give human 
systems the properties of self-regulation, 
adaptation and unpredictable responsiveness.

Figure 3.  
Relationship between the physical and cognitive 

components of a human activity system (Source: Adapted 
from Wilson, 1990, p28)

Figure 4.  
The Elements and links in the cognitive component  

(Source: Adapted from Wilson, 1996, p 28)
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The activity component
The activity component of a human system 
is made up of a collection of linked physical 
activities that transform inputs into desired 
outputs, in accordance with decisions, using 
resources (See figure 5). One activity’s outputs 
are another activity’s inputs or resources. Inputs 
can be tangible items such as raw materials for 
a manufacturing process, or intangibles such as 
information input into a computer system.  
Outputs can be tangible, such as manufactured 
products or services, or intangible items such as 

concepts or information. Resources are required  
for the activity to take place, but are not 
transformed into the output; e.g. the people 
required to carry out procedures; production 
machinery, infrastructure, i.e. factories and 
offices in which to conduct work; power, heating 
and lighting. The information controlling when 
activities start and stop, the rate at which they 
transform inputs into outputs, the use of resources, 
the standards to work to and the targets to reach, 
are all derived from decisions made by the 
cognitive component.

Figure 5. Activity, inputs, outputs, resources and decisions (Source: Adapted from IDEF042 )

Figure 6. The elements and links in the activity component (Source: Adapted from IDEF043 )
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Activities provide outputs that are used by other 
activities, whether as inputs or resources, and these 
link activities together and make them dependant 
upon each other. For example, an activity that 
outputs petroleum products is producing an input 
for a military system, and an activity that outputs 
electricity is providing a resource for all activities 
that require electrical power.  
 
This dependency of activities upon outputs is 
as important as the transformation carried out 
by the activity itself. It is the combination of 
individual outputs that defines the system’s 
collective output, and human systems need a 
minimum degree of connectivity for the output 
to be produced. 44 For example, national military 
power is the sum of all the activities that design, 
manufacture, transport and support combat 

equipment, and those activities that recruit, train 
and administer the personnel. As more and more 
activities stop delivering their outputs, the system 
reaches a point at which it cannot deliver military 
power. Human organisations systems are not 
only dependent upon the connectivity of their 
internal activities; they are also dependent upon 
outputs from the internal activities of the other 
systems, producing a network of interdependence 
(see figure 7). In this respect the human systems 
model differs substantially from Warden’s 
hierarchical model. Like Warden’s model, each 
system can be continuously broken down in more 
and more detail to provide greater definition of 
the connectivity between activities.  The relative 
dependence between each system is contingent 
on many factors, including the size, purpose and 
culture of the organisation.45  The increasingly 

Figure 7.  
The Interdependence of systems in the human system. Illustrative only

(Source: Adapted from IDEF047 )
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detailed analysis of the elements and links within 
systems and sub-systems will lead to a detailed 
understanding of how the systems deliver outputs, 
and will identify which activities are critical for the 
production of a given output.46 

Centres of gravity (CofG)
Within each system there will be a region where 
the number of elements and density of links both 
between the elements within the system and 
between the cognitive and activity components 
is relatively high. This is the region of the system 
that makes the most significant contribution to the 
system’s collective output. An adversary’s CofG is 
a region where sufficient connectivity exists among 
the elements to enable the system to deliver an 
output that is critical to providing the adversary 
with the means and will to undertake a course of 
action, at a specific time (a critical capability48). 
These critical outputs are not necessarily the 
adversary’s greatest strength or weakness and 
unless the adversary has sufficient connectivity, 
he may not necessarily have a CofG.49 As each 
system may have a region of high connectivity, the 
adversary may have more than one CofG, as is the 
case with Warden’s 5-ring model. Where sufficient 
connectivity does exist, the Human Systems model 
can be used to identify the elements and links that 
form the CofG. This concept of a CofG is mirrors 
Clausewitz’s contention that a CofG is the “hub of 
all movement and power”.50 

System self-regulation and adaptation 
Human systems are constantly subjected to 
influence from their external environment and 
they possess the ability to respond to it by 
making decisions that modify the outputs that 
activities deliver. The rate at which activities 
produce outputs depends not only on decisions 
but also on the availability of inputs and 
resources. Consequently, changes in an activity’s 
performance may propagate along the output 
links and affect the performance of activities 
that use that output. The cognitive component 
coordinates all the changes necessary to respond 
or adapt to environmental influences. Performance 
information from activities is used by the cognitive 
component to decide how to adjust activities in the 
system. These adjustments may work to minimise 

the impacts of external influences, or to adapt 
the system to its new environment if this leads to 
survival or a more effective method of achieving 
the common goal. 
For example, military systems are able to react 
to the consumption of assets resupplying itself 
in order to maintain a relatively constant level of 
combat potential. Human systems have too many 
elements and links to exist in a steady state of 
activity and are inherently dynamically unstable as 
influences and decisions work their way through 
the output links in the system. The ability to cope 
with or adapt to its environment means that the 
same influence applied to the same point of the 
system at a different time may result in a very 
different outcome because the system has adapted. 
This means that the effects of external influences 
can be time-sensitive.51 

However, a human system’s ability to cope with 
or adapt to external environment is constrained 
in two ways.52 Firstly, the range of output that an 
activity can deliver is limited by the quantity of 
input or resource available. Secondly, the changes 
brought about by an external influence can exceed 
the cognitive component’s ability to perceive, 
recognise, control and coordinate changes to 
performance across many activities. The role of 
perception and judgment in the cognitive domain 
and the inherent dynamic instability of human 
systems mean that they often display non-linear 
responses to external influences: seemingly 
powerful influences may have limited effect whilst 
small ones may have a disproportionately large 
effect.53 Furthermore, external influence may have 
little effect until some ‘critical mass’ is reached 
or have no effect unless some other condition is 
present.54 For example, a fielded force in combat 
can continue to fight whilst taking casualties, until 
a critical level of degradation is reached, at which 
point the force collapses. 

Application of human systems to air warfare
The ability of an organisation to behave in a 
certain manner is a product of its physical means 
and moral will to act. Means are the collective 
output of the activity component and will is the 
collective output of the cognitive component. 
Shaping an organisation’s behaviour requires 
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exerting influence on their means, will or both. 
The application of the human systems model to 
warfare identifies three strategic approaches for 
exerting influence on an adversary; destruction 
of the system’s elements, disruption of the 
system’s connectivity and exploitation of the 
systems control mechanism. These three strategic 
approaches are assessed in the light of three recent 
operations, Desert Storm, Deliberate Force and 
Allied Force. 

System destruction strategies
System destruction strategies aim to destroy 
the elements of an adversary’s system with the 

objective of denying the adversary the means 
to pursue a course of action. Moral will is an 
abstract concept and cannot be targetted directly 
by physical means. Consequently, the focus of 
system destruction strategies is on the system’s 
physical elements, particularly the fielded forces, 
although all systems have physical elements that, 
theoretically, could be destroyed.55  

In Operation Desert Storm, fielded forces provided 
Iraq with the means to occupy Kuwait. Up 
to 12,000 Iraqi troops were killed, the combat 
effectiveness of many units was reduced by 100% 
and the Iraqi army in Kuwait collapsed and 

System destruction strategies aim to destroy the elements of an 
adversary’s system with the objective of denying the adversary the 
means to pursue a course of action. Moral will is an abstract concept 
and cannot be targetted directly by physical means

A destroyed Iraqi tank
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was defeated. However, it took 23,430 sorties, 
approximately two thirds of the Coalition’s air 
power, to achieve this defeat, and more Iraqi 
soldiers deserted than were killed.56 The key 
political objectives of the complete destruction of 
the Republican Guard and Iraq’s nuclear, biological, 
and chemical weapons programmes were not 
achieved despite the Coalition’s overwhelming 
military power. The Republican Guard suffered 
about 24% attrition, but remained suffi ciently 
capable to withdraw from Iraq and subsequently 
suppress Kurdish and Shiite rebellions. Only 25% 
of Iraq’s nuclear weapon programme sites were 
attacked and the efforts to destroy Scud missile 
systems and chemical and biological weapons 
were disappointing.57 Furthermore, although the 
Coalition achieved air superiority within 48 hours of 

the start of the operation, it still sought the physical 
destruction of the Iraqi air force. Despite destroying 
runways, taxiways and hardened aircraft shelters, 
nearly 45 per cent of Iraq’s aircraft emerged from the 
war unscathed.58 

One of the strategies implemented in Desert 
Storm was the destruction of a small number of 
political targets in the hope of decapitating the 
regime, leading to regime change or decision-
making paralysis. However, political targets 
proved diffi cult to locate and strike effectively. 
Decapitation may have been unachievable and 
undesirable as there was no evidence that the 
death of Saddam Hussein would have resulted 
in the reins of power being taken up by someone 
with the ability or desire to unconditionally 

Although the Coalition achieved air superiority within 48 hours 
of the start of the operation, it still sought the physical destruction 
of the Iraqi air force. Despite destroying runways, taxiways and 
hardened aircraft shelters, nearly 45 per cent of Iraq’s aircraft 
emerged from the war unscathed

An Iraqi Su-22M Fitter in its HAS (Hardened Aircraft Shelter)
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withdraw the Iraqi army from Kuwait.59 Saddam 
Hussein’s regime was not decapitated and 
remained sufficiently in command of its forces in 
Kuwait to coordinate the orderly withdrawal of the 
Republican Guard from Kuwait.60 

Targeting the adversary’s systems for wholesale 
destruction is a strategy that has not been 
employed since Rolling Thunder in Vietnam. 
The destruction of organic essentials and 
infrastructure to debilitate the fielded forces 
was a central tenet of the strategic air offensives 
against Germany and Japan during World War 
II.61 However, as this demonstrated, these systems 
are difficult to destroy entirely, requiring precision 
bombing, and having considerable capacity to 
absorb punishment and regenerating or finding 
alternative sources for inputs and resources and 
re-routing outputs.62 

The destruction of the adversary’s population, 
as genocide or ethnic cleansing, involves mass-
murder, systematic terrorization and enforced 
relocation of an ethnic group and has been a 
feature of recent intra-state conflicts. Up to one 
million Muslims were expelled from their homes 
in Serbian-occupied areas in Bosnia between 1992 
and 1994.63 In Kosovo, Serbian security forces 
killed up to 10,000 and created an estimated 
quarter of a million refugees.64 However, as the 
perpetrators of such crimes against humanity have 
discovered, not only it is extremely difficult and 
morally reprehensible to destroy a population 
entirely, it is illegal under international law.

Despite the perceived relative ease of finding 
targets for physical destruction as compared to 
targeting an adversary’s will, the level of force and 
effort required means that physical destruction 
of a system may not be the cheapest, quickest, 
or even legal method of achieving political 
ends. Decapitation may remove the only means 
of establishing a dialogue with the adversary. 
Attempts to destroy command and control have 
not been effective and the destruction of lines of 
communication, particularly bridges, can impede 
the movement and resupply of friendly forces. 
The destruction of organic essential systems 
and infrastructure systems has some significant 

disadvantages for the state of the peace afterwards. 
For the resulting organisation to rebuild itself post 
conflict, those elements of the system that have 
been destroyed may need to be rebuilt rapidly. 
In addition, the mass casualties and extensive 
collateral damage that such economic warfare 
produces is increasingly politically unacceptable to 
modern western liberal democracies.

The horrific loss of life and cost in national treasure 
that fighting entails, illustrated by two world wars, 
has always stimulated the search for more effective 
ways of influencing the adversary’s means and 
will by disrupting the output from these systems 
rather than to attempt a systems destruction by 
hard fighting.65 

System disruption strategies
The connectivity between and within human 
systems is a vulnerability as well as the source 
of its collective outputs. An adversary’s fielded 
forces are dependant upon outputs from the 
leadership, organic essentials, and infrastructure 
and population systems (see figure 6). System 
disruption strategies target a system’s connectivity 
with the intention of reducing it below the 
level of minimum essential connectivity, not its 
destruction. At this point the functioning of the 
system is degraded to such an extent it is no longer 
able to deliver its outputs and the adversary will 
be denied the use of his fielded forces.
In all the case study operations, the disruption 
of the connectivity in the military C2 activities 
aimed to deny the military system any enhanced 
combat effectiveness through integration. This 
is best illustrated by the efforts to deny the air 
defence output provided by an Integrated Air 
Defence System (IADS) in order to gain access to 
the rest of the military and other systems. In all 
cases, the IADS was disrupted by physical strikes 
on communication nodes, disruption of electrical 
power, and destruction of the early warning radar 
sites, surface to air missiles guidance radars and 
missile launchers, and sector operations centres. 
In all cases the IADS were driven into systemic 
failure in the first 48 hours, successfully forcing the 
adversary’s air defences to operate autonomously, 
if at all, and permitting access to all the adversary’s 
systems.66 
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In all three case studies, one of the strategies 
chosen was to target the infrastructure system 
to disrupt (interdict) resupply to the fielded 
forces. Military depots, storage facilities, supply 
infrastructure and transportation systems were 
attacked.67  During Desert Storm, the Coalition 
substantially degraded supply capacities.68 In 
Deliberate Force, this disruption strategy so 
successfully denied the Bosnian Serbs their 
essential war stocks that they seized UN Protection 
Force personnel as hostages and chained them to 
storage buildings in an effort to halt the bombing.69 
However, “anybody that does a campaign against 
transportation systems [had] better beware! It 
looks deceivingly easy. It is a tough nut to crack”.70 
The Iraqis proved ingenious at using pontoon 
bridges, ferries, causeways, alternate routes, and 
underwater bridges to keep sufficient supplies 
flowing into theatre.71  After achieving their initial 
objectives in Kuwait, they adopted a static posture, 
using stockpiled ammunition and diesel fuel 
sufficient for weeks or even months of combat.72 
There were some frontline units who experienced 
extreme shortages of food and water73 but overall 
the Iraqi army was not defeated due to lack of 
supplies.74 

During Operations Desert Storm and Allied Force, 
oil refining, distribution and storage facilities, 
and military production facilities were all struck 
by air power. The objective in targeting selected 
organic essentials activities was to cripple specific 
outputs; military materiel and refined petroleum 
products.75 During Desert Storm the Coalition 
reduced oil refining capability by 93% and 20% of 
petroleum products held at refineries and major 
depots were destroyed. During Operation Allied 
Force, 50% of Serbia’s war industries were largely 
destroyed. Oil refineries were targeted and 
petroleum reserves dwindled,76 dual-use vehicle 
manufacturing plants and chemical industry 
plants were struck to deny the Serbian military 
resupply and reinforcements. The effectiveness of 
disrupting organic essentials is dependant upon 
the resupply requirements of the fielded forces; 
for example, the Iraqi army had limited resupply 
requirements, so disruption of organic essentials 
did not affect the fielded forces in any significant 
manner.77 

An additional purpose of targeting electricity 
generation plants during Desert Storm and Allied 
Force was to disrupt power to the communication 
and information system that linked decision-
makers and military commanders. The Iraqi 
electrical supply was reduced by 88%.78 As with 
the attempt to destroy the C2 system in Desert 
Storm, the attempt to disrupt C2 was not effective 
in Allied Force, as Milosevic had sufficient control 
to withdraw the Serb forces from Kosovo promptly 
and in good order.79 

Disruption strategies can be differentiated by the 
choice of system to influence, and the depth to 
which the system is disrupted. Disruption can be 
achieved without applying the same level of force 
as system destruction and potentially exposes 
fewer personnel to risk. Its effectiveness in denying 
the adversary his means can be decisive, as the 
disruption of IADS in all three case studies shows. 
However, the effectiveness of the disruption of 
C2 and resupply to the fielded forces is entirely 
contingent upon the character, posture and intent 
of the fielded forces. As such, the use of a system 
disruption strategy needs to be matched to the 
military context.  

System disruption strategies have been 
described only in terms of achieving purely 
Clausewitzian physical effects. However, 
“Physical force does not win a war, mental 
force does not win a war . . . what does win a 
war is the highest combination of these forces 
acting as one force”.80 Every activity in a human 
system is controlled by a cognitive component 
and all physical effects will inevitably have 
a psychological effect on the adversary’s 
cognitive component. Therefore, system 
disruption strategies can initiate a cascade 
of physical effects that have psychological 
effects on the adversary’s decision-making. 
System exploitation strategies seek to exploit 
the linkage between the activity and cognitive 
components in one of two ways; either by 
influencing the cost-benefit calculus of the 
decision-making process so that the adversary 
chooses an acceptable course of action, or 
manipulating the system’s limited self-control 
capability.
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System Exploitation Strategies
Cost/Benefit Manipulation
Within the cognitive component decisions are 
based on the decision-maker’s perception and 
judgment of the costs and benefits of a course 
of action. A rational actor will adopt a course of 
action that maximises the benefits and minimises 
the costs. 81 System exploitation strategies seek to 
use national power to influence the adversary’s 
cost-benefit calculus, either by dissuasion or 
coercion. In human system terms, dissuasion 
strategies involve the use of military power to 
block an adversary’s course of action without 
actually imposing a cost on the adversary. The 
NATO operation in Bosnia prior to Deliberate Force 
was Deny Flight. This operation was intended 
to dissuade the Bosnian Serbs from attacking the 
Croats and Muslims simply by the physical presence 
of NATO forces between both sides of the conflict. 
Coercion is the employment of a system disruption 
strategy, but the primary aim is psychological effect, 
not physical influence. When the decision-makers 
are not rational, coercion may fail, as decisions 
are not made on the basis of cost/benefit analysis, 
but on some other basis. In these cases it may be 
necessary to adopt a system destruction strategy 
described earlier.
Both Operations Deliberate Force and Allied 
Force were primarily aimed at influencing the 
adversary’s cost/benefit calculus by increasing the 
costs of continued action by the adversary. In the 
case of Deliberate Force, the coercion was applied 
almost exclusively by inflicting pain upon the 
Bosnian Serb Army. In the case of operation Allied 
Force, the coercion graduated from hurting the 
fielded force, to inflicting mild pain on the Serbian 
elite, to punishing Milosevic and his closest 
supporters.

Operation Deliberate Force aimed to influence 
the Bosnian Serb leadership’s will using both 
military and political power. NATO specifically 
permitted sufficient connectivity between the 
decision-making leadership and the fielded forces 
so that the leadership had a complete and accurate 
picture of what was happening to its forces. This 
strategy was specifically aimed at influencing the 
adversary’s will by exploiting the connectivity 
between cognitive and activity components, 

rather than specifically disrupting it. Air power 
disrupted C2 sufficiently to ensure that the Bosnian 
leadership was unable to respond militarily to 
NATO’s action, whilst still remaining in contact 
with its commanders in the field. Political power, 
(i.e. diplomacy), was interspersed with the use of 
military force to spell out the political terms the 
Bosnian Serbs would have to meet. The interplay 
between air and political power was at its most 
powerful when NATO ‘paused’ the operation 
on 1 September to permit diplomatic efforts 
between the Bosnian Serbs and both the UN and 
Ambassador Holbrook. When it became obvious 
that the Bosnian Serbs were not meeting the 
UN-NATO demands, Deliberate Force resumed. 
Ambassador Holbrooke observed “if the bombing 
had not resumed that day, the negotiations would 
have been very adversely affected”.82

The Bosnian Serb government received a complete 
and accurate picture of the damage to its fielded 
forces and the message about the size of NATO’s 
military power and its determination to use it. 
Initially, the Bosnian Serb Government discounted 
NATO’s threat. NATO’s efforts to destroy the 
Bosnian Serb Army’s heavy weapons besieging 
Sarajevo were frustrated by the practical difficulties 
of locating, identifying and striking small, well-
concealed and dug-in targets.83 This reduced the 
credibility of the threat, as did the physical and moral 
support it received from the Serbian government. 
However, a decade of sanctions had taken its toll 
on the Serbians’ morale and political cohesion84 and 
convinced Milosevic to withdraw his support from 
the Bosnian Serb government in order to preserve his 
own political power in Serbia.85  This loss of alliance 
cohesion caused the Bosnian Government to reassess 
its cost/benefit analysis of the situation, and, as the 
costs of its course of action rose, it was successfully 
coerced into agreeing to NATO’s terms, despite having 
resisted them for so long.86

Operation Allied Force began as an attempt to 
coerce Milosevic by hurting his security forces in 
Kosovo. NATO’s efforts to destroy the Serbian 
Army’s heavy weapons in Kosovo simply drove 
them into hiding,87 making subsequent attacks 
largely ineffective. Milosevic was not coerced by 
the disruption of his fielded forces or the systems 
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providing support to them and the Serbians 
managed to sustain their ethnic cleansing action.88 
NATO decided to exploit the links between the 
Serbian political and social systems. A decade of 
sanctions had caused a significant stagnation in 
the Serbian economy; per-capita GDP roughly 
halved to £8,000 year and unemployment was 
about 50%.89 The electricity grids were severely 
damaged, 85% of Serbians had limited electrical 
power, and the water supply to Belgrade 
was under threat.90 The business premises 
owned by Milosevic and his closest supporters 
were destroyed and income from smuggling 
activities was reduced, quite unintentionally, 
by the destruction of bridges. NATO’s actions 
increasingly threatened to bankrupt the Serbian 
elite, who, in response, sent their families out 
of Yugoslavia and put considerable pressure on 
Milosevic to capitulate.91 

In Milosevic’s cost/benefit calculus, the decision 
by NATO’s leaders to forgo the threat of a ground 
invasion meant that NATO’s threats were not 
credible.92  The mounting damage caused by the 
air campaign, NATO’s increasingly convincing 
statement about a ground invasion and increasing 
internal political pressure, gradually raised 
the cost, to Milosevic’s position of power, of 
holding on to Kosovo. Additionally, his failure 
to destabilise neighbouring countries or split the 
alliance93, signalled to Milosevic that the tactical 
tide was turning against him94 and his own defeat 
was inevitable.95 Milosevic decided that he did not 
value Serbian control of Kosovo above his own 
survival.96 As with operation Deliberate Force, the 
support of Serbia’s Russian ally played a key role 
in the outcome of Allied Force. Initially, Russia was 
a strong supporter of Milosevic, but as the conflict 
progressed, Russia grew increasingly willing 
to co-operate with the US in the pursuit of a 
diplomatic solution.97  Possibly the final straw was 
Moscow’s silence in response to the indictment 
of Milosevic for war crimes on 25 May 1999. This 
eliminated any remaining chance that Russia 
might change course and resume its support for 
him.98 Capitulation became his best course, both to 
minimise further damage to Serbia and its military 
and secured his position in power while NATO 
and the UN were still willing to talk with him.99

As all the adversary’s systems have a cognitive 
component, they are all liable to psychological 
influence. During Desert Storm, some Iraqi power 
plant managers took their plants off-line in a 
pre-emptive move in order to preclude damage100 
and the Coalition specifically planned to convince 
the Iraqi population to rid themselves of the 
Ba’athist regime by disrupting the electrical and 
telecommunications facilities. This was supposed 
to demonstrate to the people of Baghdad that the 
Iraqi president was powerless to counter the US 
air offensive. Planners wanted to “make [every 
Iraqi household] feel they were isolated . . . [we] 
didn’t want [the Iraqi people] to know what was 
going on”.101 There is no hard evidence that using 
air power to turn out the lights in Baghdad broke 
the population’s will or affected the population’s 
attitude toward Saddam and his regime in any 
significant manner.102   
 
In operations Desert Storm and Allied Force, 
considerable efforts were made to apply 
psychological pressure on the decision-making 
calculus of all individuals in the fielded forces. In 
addition to heavy bombing of ground formations 
with substantial numbers of dumb bombs to 
create fear, more overt psychological pressure was 
exerted through leaflet deliveries and television 
and radio broadcasts.103  During Desert Storm 
up to 100,000 troops, 30% of Iraqi soldiers, 
deserted.104 During Allied Force troop desertion 
rates reached 300+ per day and an increasing 
numbers of Yugoslavs evaded reserve call-ups.105 
Post WWI strategists like Douhet and Mitchell 
advocated bombing centres of population in the 
belief that the fear that this would cause would 
make the people force their governments to give 
in. However, the bombing of major cities in WWI 
and WWII failed to break the will of the people106 
and the deliberate targeting of non-combatants is 
illegal under international law, although this is a 
core strategy of terrorist organisations.107 

Systemic paralysis 
A system paralysis strategy aims to exploit 
the system’s self-regulation capability by 
overwhelming it.108  Boyd provides an excellent 
description of how this effect is achieved in his 
OODA loop model. In the context of the Human 
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System model, the ‘menacing environment’ that 
Boyd desires is achieved by using air power to 
disrupt outputs. The disruption of an output 
will propagate to all downstream activities and 
indirectly affect the downstream activity through 
the input and resource dependencies. Indirect 
physical effects may also cascade upstream 
as those upstream activities are affected by 
the changes in the use of their outputs. More 
importantly, the cognitive component will start to 
receive performance information about changes 
in outputs and will try to match the pattern of 
changes to those learnt or experienced before.109 
Based upon the degree of match, the cognitive 
component will make a judgement about what is 
happening and decide how to adjust outputs in 
response. “Rapid and repeated combinations of 
ambiguous, but threatening effects and deceptive, 
but non-threatening ones”110 will reduce the 
accuracy of the match and lead to increasingly 
inappropriate responses. If the speed at which the 
cognitive component process information falls 
below the speed at which it receives it, decisions 
are more and more likely to be out of touch. 
Inappropriate controls will result in mismatches 
between inputs, outputs, controls and resources 
that the adversary must eliminate if decisions are 
to result in actions that enable him to adapt to 
such an environment. If the adversary cannot do 
this, his reactions become totally inappropriate to 
the situation and paralyse his ability to reorientate 
to a rapidly changing environment.111 The inevitable 
consequence of failure is chaotic behaviour in the 
activity component, and decision-making paralysis 
in the cognitive component that will result in defeat.
Model summary
Each case study operation used air power to 
prosecute one or more of the strategies described. 
In all cases air power’s kinetic effects were used, 
either just for physical effects, or to initiate a 
cascade of physical and psychological effects. 
Peace support operations appear in the conflict 
continuum, but were not specifically covered in the 
case studies. 
Despite the concentration of air power roles on 
offensive capability, air power plays a critical, 
non-combatant role in these operations, where 
its speed and reach make it ideal for the rapid 
deployment and projection of national power at 

the strategic level. Thus, using the human systems 
model approach, the separate theories for the 
employment of air power can be viewed as specific 
zones of a continuum of strategies to influence an 
adversary through will and means, using high or 
low levels of national power (See figure 8).

Effectiveness of focusing air power on an 
adversary’s means
The effectiveness of air power across the range 
of strategies employed in each of the case studies 
operations is summarised in Tables 1a and b. 
Both tables show the same data. In Table 1a the 
data is organised by operation, summarising the 
effectiveness of combining strategies in an air 
campaign, and in Table 1b, the data is organised 
by strategy, summarising the effectiveness of 
air power when employed in each strategy. This 
summary indicates that air power is effective 
in system destruction strategies when focused 
at the operational level, for example, air power 
successfully destroyed the Iraqi Army in Kuwait 

Figure 8.  
Spectrum of conflict: The continuum
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Operation Strategy Leadership/C2
Organic 

Essentials
Infrastructure Population

Fielded 
Forces

Desert Storm
System Destruction N N N Y/N
System Disruption Y/N N Y

Cost/Benefit 
Exploitation

N N N Y
System Paralysis N

Deliberate Force
System Destruction
System Disruption Y Y Y Y

Cost/Benefit 
Exploitation

Y Y Y
System Paralysis

Allied Force
System Destruction
System Disruption Y/N N N

Cost/Benefit 
Exploitation

Y Y Y Y

System Paralysis
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during Desert Storm. Air power was effective 
because the structure of modern military systems 
is relatively well understood and air targeting 
and precision weapon systems are optimised for 
finding and applying kinetic effects to the military 
hardware elements of the system. Hardware is 
capital intensive to replace and destruction has 
a high degree of effectiveness. During Desert 
Storm direct physical effects accumulated to have 
a decisively destructive effect on the function of 
fielded forces at the operational level. However, 
this required an enormous military effort. At the 
strategic level, destruction of military hardware 
was less effective, for example, the failure to 
destroy Iraqi WMD and Scud missile systems. This 
is indicative of the difficulties of using air power 
in a destruction strategy against systems, or parts 
of systems, where elements are few, well protected 
and information about them is extremely limited.  

Attempts to use air power to destroy non-military 
systems also appear to be relatively ineffective. 
In human system terms, the number of elements 
in these non-military systems can be vast by 
comparison to a military system and the links 
between elements resemble a network, rather 
than a hierarchy, which means that connectivity 
is robust. Therefore, significantly more air effort 
is required to destroy enough elements or links to 
disrupt the connectivity in non-military systems. 
Furthermore, the military weapon systems are not 
optimised for influencing the non-military, the 
structure of these systems is not well understood 
and can vary considerably from society to society, 
and concerns about collateral damage limit the 
level of force that can be brought to bear on non 
military systems which significantly limits the 
potential effectiveness of system destruction 
strategies. The effectiveness of employing air 

Table 1a.  
Summary of effectiveness of system strategies (by operation)
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Strategy Operation Leadership/C2
Organic 

Essentials
Infrastructure Population

Fielded 
Forces

Desert Storm N N N N/Y
Deliberate Force N

Allied Force

System Disruption
Desert Storm N N Y

Deliberate Force Y Y N
Allied Force N N N

Cost/Benefit Exploitation
Desert Storm N N N Y

Deliberate Force Y Y
Allied Force Y Y Y Y

System Paralysis
Desert Storm N

Deliberate Force
Allied Force
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power in a system disruption strategy was also 
variable. At the operational level, air power 
was very effective when focused upon elements 
of a military system integrated primarily by 
information outputs, for example, the successful 
disruption of IADs in all three operations by 
targeting early warning and surface to air missile 
sites and C2 nodes. However, when applied to 
organic essentials and infrastructure systems to 
deny fielded forces resupply, disruption strategies 
were much less effective, due to the self-sufficiency 
of the adversary’s military system, their ability to 
repair or regenerate elements of the infrastructure 
and the impermanence of air power. 

Effectiveness of focusing air power on an 
adversary’s will
The analysis indicates that focusing air power on 
influencing the adversary’s will by manipulating 
his cost/benefit calculus was very effective at the 

strategic level, for example, the coercive effect 
of damaging industries owned by Milosevic’s 
closest supporters in Allied Force. However, aerial 
coercion was not effective when combined with 
system destruction strategies, for example, the 
combination of aerial coercion and decapitation 
strategies was not effective during Desert Storm. 
In the context of the Human system model, the 
aerial coercion process uses three stages of effects 
in a cascade.112 Direct physical effects are applied 
to an element of the system. The neutralization, 
disruption or destruction of this element has an 
effect on the function of the activity related to 
the element. In turn, this functional effect may 
have an indirect physical effect on activities 
that use the output(s), or provide inputs and 
resources to the affected activity. These direct 
and indirect physical and functional effects alter 
the performance information fed to the cognitive 
component, where it has a psychological effect 

Table 1b.  
Summary of effectiveness of system strategies (by strategic approach)

Key to both tables
’Y’: Strategy attempted & effective
‘N’: Strategy attempted & not effective
‘Y/N’: Strategy attempted & effective at one level of war, but not effective at another 
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(see figure 9). Contrary to Pape’s assertion, both 
military and non-military coercion appear to be 
effective. In Deliberate Force, the combination 
of direct physical effects on the military system 
with diplomacy resulted in a cascade of effects 
sufficient to coerce the Bosnian Serb government. 
In Allied Force, although the same combination 
was not effective, the cascade process was 
successful when direct physical effects were 
applied against those system elements most 
highly valued by Milosevic. In the context of the 
human systems model, the cognitive component 
must have sufficient connectivity with the 
activity components to receive, understand, and 
act upon a coercive message, and be sufficiently 
dependent upon the activity component for its 
disruption to influence the cost/benefit calculus. 
Killing political leaders or destroying strategic 
and operational C2 systems will not facilitate 
an aerial coercion campaign because it removes 
the necessary link between the activity being 
targeted and the decision-making cognitive 
component. The same principle applies to the 
use of air power to achieve system paralysis. 
Paralysis was a military objective of the Desert 
Storm campaign, but although air power was 

employed in a parallel and simultaneous 
manner,113 with the intention of employing an 
effect-based campaign, it became an exercise in 
servicing a target list as planners did not wait 
for actions to take effect. 

Importance of effects cascade and  
centres of gravity 
On of the advantages of the Human Systems 
model over Warden’s five-rings model and 
Boyd’s OODA loop is that it provides a tool for 
predicting the route of cascading of physical and 
psychological effects, as they must travel along 
the links between activities and the activity and 
cognitive components. (see figure 9). 

Planners can ‘shape’ the effects of air power by 
knowing which elements and links need to be 
preserved for the effects cascade and which  
need to be disrupted to initiate it. Effects must be 
shaped to influence the CofG consistent with the 
desired political objectives. Analysis of elements 
and links is necessary to identify their relative 
importance to the CofG, their vulnerability to 
kinetic and non-kinetic effect, and the permissibility 
of applying national power against them. 

Figure 9.  
The effects cascade ( Source: Adapted from Smith 2002), p. 317 and Enderby et al 2002, p. 33)
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Overall, focusing air power on influencing the 
adversary’s means is a less effective use of air 
power that influencing the adversary’s will, 
because its effect is primarily constrained to the 
operational level. Air power was particularly 
effective when the effects created by its 
employment were able to cascade through the 
adversary’s systems. However, the complexity and 
non-linear response capability of human systems 
mean that it is very difficult to analyse the effects 
cascade and the adversary’s strategic response. 
This analysis differs slightly from Operational 
Net Assessment (ONA) in that the primary focus 
of ONA is on the targeting of physical nodes to 
achieve effects, whereas the Human Systems 
approach is focused on understanding system 
activities and outputs; the selection of physical 
targets occurs after the desired effect cascade has 
been selected. Both forms of analysis require a 
very high level of information about the adversary. 
Sun Tzu’s dictum “know the enemy and know 
yourself; in a hundred battles you will never be 
in peril”114 ring even truer in the modern age. 
The human system model indicates that the most 
effective way to employ air power is to approach 
each adversary as a unique rather than generic 
opponent, conduct detailed analysis of his systems 
to identify the inputs, resources and decisions that 
are critical requirements for the CofG, and tailor 
a campaign plan aimed at attacking his critical 
vulnerabilities that enable the application of air 
power to have decisive effect.115 

Conclusion
The utility of the human systems model
The human systems approach is an all-
encompassing construction offering an explicitly 
holistic view of the adversary as systems, links and 
elements. The model also provides a conceptual 
framework for understanding the cascade of 
direct and indirect physical and psychological 
effects through systems. This provides the starting 
point for detailed campaign planning by helping 
planners categorise the elements and links of 
an adversary’s system. This enables them to 
visualize the CofGs that may exist at the strategic, 
operational, and tactical levels. Campaign 
planners can then analyse critical capabilities, 
requirements and vulnerabilities and conceive 

means to influence them in a way that will achieve 
political objectives.116  Political objectives and 
the properties of the CofG guide the selection of 
national power needed to induce effects, and the 
level of force to apply, if any. The range of strategic 
options identified by the human systems model, 
and their varying effectiveness, indicates that it is 
important that the application of force on a critical 
vulnerability can be directly linked to influence 
on a CofG. In turn, the disruption, destruction 
or neutralization of a CofG must be coherently 
linked to the desired political objectives.117 A key 
strength of the human systems model is that the 
interdependence of the cognitive and activity 
components overcomes the tendency of Warden’s 
approach to assume that a ‘template’ campaign 
can be applied to any adversary. Implicit in 
Warden’s model that an adversary will comprise 
broadly the same systemic construction as the 
United States and that the adversary’s systems are 
‘static’, unresponsive. The human system model 
inherently assumes that an adversary’s systems are 
unique and can respond to attempts to influence 
it. This requires military planners to anticipate 
the dynamic interaction of friendly and adversary 
power and likely adversary courses of action. 
Finally, it overcomes the criticism of Boyd‘s OODA 
Loop model that it provides no practical guidance 
for the implementation of coercive or paralysis 
strategies. However, the human system model 
provides guidance on what has to be done, but the 
how — the operational art — is still the preserve of 
the commander’s judgement. 

More effective application of air power
Air power’s three more recent tests, the Gulf War, 
Bosnia and Kosovo, represent different zones of 
the spectrum of conflict and the analysis indicates 
that no one air power theory alone exemplifies 
the panacea of air power. They need to be 
combined and tailored using the Human Systems 
framework. Air power can be precisely targeted 
and its primary emphasis on kinetic weapon seems 
to make it a useful instrument for influencing 
an adversary’s means. However, strategies that 
focus air power exclusively on the adversary’s 
means make the assumption that physical means 
can be completely destroyed. This requires the 
destruction of all the elements in the system, or the 
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disruption of all the links in order to be decisive, 
because the cognitive component will always seek 
to adapt and overcome. As long as the adversary 
has the will to resist, he will, with whatever 
means at his disposal. Disruption or destruction 
of fielded forces promises a long war of attrition 
and ignores the inherent flexibility of air power. 
Deliberate Force and Allied Force highlighted the 
limits of air power effectiveness in targeting enemy 
forces, especially in the absence of a supporting 
ground threat. Air power can effectively disrupt 
systems that rely upon a very high degree of 
electronic communications to integrate their 
outputs because air weapons are optimised for 
this type of effect. Consequently, air power should 
only be focused on system destruction strategies 
after careful assessment of the system against the 
political objectives to ensure cohesion between 
ends and means, and that system destruction is a 
proportional response to the causes of conflict. 
Aerial coercion was effective, but only in 
combination with either diplomatic power, 
or the presence of ground forces, and aerial 
coercion air power seems to be a somewhat blunt 
instrument for influencing the adversary’s will.118 
Conversely, air power’s inherent capability to 
deliver parallel and simultaneous effects at the 
strategic, operational and tactical levels and 
use precision kinetic and non-kinetic weapons 
means that it is well suited to the application of 
military power to influence the adversary’s will. 
Both coercion and paralysis require effects to 
cascade though the adversary’s systems, and are, 
therefore, likely to be incompatible with system 
destruction strategies in the same campaign. This 
incompatibility, and the necessary difference in 
operational tempo between coercion and paralysis 
strategies, means that military planners must 
rigorously address the coherence of political 
objectives, CofGs and operational means before 
and throughout a campaign. Using air power to 
manipulate the adversary’s cost/benefit calculus, 
or paralyse his cognitive and activity components 
fundamentally assumes that sufficient connectivity 
can be found to disrupt. It may not, either 
because although it exists, there is insufficient 
information to discern its form, or the adversary 
has specifically minimised internal linkages, such 
as is the posited model of Al Qaeda organisation. 

Where connectivity cannot be found, systemic 
exploitation cannot be planned, and influencing 
means is the probably the most viable option 
until better information reveals the details of the 
adversary’s systems. 

The human systems model is a contribution to 
thought regarding the effective employment of air 
power. It conceives air power as part of effects-
based operation planned in a systems framework 
exploiting links and elements to influence the 
adversary’s means and will. It considers the full 
range of direct, indirect, and cascading physical 
and psychological effects, which may be achieved 
by the application of political, economic and 
military power against a CofG’s vulnerabilities.119 
The human systems model strives for a better 
understanding of the contribution that air power 
makes to war fighting and the means by which 
that contribution adds value to the military 
endeavour. It builds upon earlier models, but it is 
by no means the end. 

Bibliography
Adams, James. (1998) The Next World War. The warriors and weapons 
of the new battlefields in Cyberspace (Hutchinson, London, UK)

Alexander, Bevin (1995), The Future of Warfare, (London, W. W. 
Norton and Company, UK) 

Allison, Graham T. (1971) Essence of decision making: explaining 
the Cuban Missile Crisis (London, Harper Collins, UK) 

Armstrong, David (1998) Globalisation and the Social State 
Review of International Studies, Vol24:4 pp. 461-478

Aron, Raymond, (1973) Peace and war (Anchor Books, New York, USA)

Atkinson, Rita L., Atkinson Richard C., Smith Edward E., Bem 
Daryl J. (1993) Introduction to psychology (Fort Worth, TX, 
Harcourt Brace, USA)

AWOS Fact Sheet, (2000), pp. 6-8. 

Barber, B. (1995), Jihad vs McWorld. (New York, Times Books, USA)

Bellamy, Christopher (1998) Spiral Through Time: Beyond 
Conflict Intensity. Occasional paper No 35 (Strategic & Combat 
Studies Institute, UK)

  43



44

Bence, Christopher. (2000) Warden Vs Pape. Air and Space Power 
Chronicles Feb 2000. Air University Press:Maxwell Airforce Base, 
Alabama, USA)

Betts, R.K., (1998) The New Threat of Mass D struction Foreign 
Affairs, Vol 77, No 1 (Jan-Feb 1998)

Black, Jeremy, (2001). War, (London, Continuum, USA)
Bobbitt, Philip, (2002) The Shield of Achilles, (London, The 
Penguin Press, UK).

Booth, Ken. Ed. (1991) New Thinking about Strategy and 
International Security

Brown, LL. Gardner, G., and Hawweil, B.,(1998) Beyond Malthus: 
16 Dimensions of the Population Problem, Worldwatch Paper 
143, (World Watch Institute, Washington DC, USA).

Burg, Steven & Shoup, Paul, (1999) The War in Bosnia-
Herzegovina: Ethnic Conflict and International Intervention 
(Armonk, NY M E Sharpe Inc)

Burton, James, G. (1993) The Pentagon Wars. Reformers 
Challenge the Old Gurad (AirLife Publishing, UK)

Buzan, Barry (1991), New Patterns of Global Security in the 
Twenty-First Century, (International Affairs, vol 67)

Buzan, Barry, (1991) People, States and Fear, An Agenda 
for International Security Studies in the Post-Cold War Era. 
(Harvester Wheatsheaf, Hemel Hempstead, UK)

Buzan, Barry, Waever, Ole, & de Wilde, Jaap, (1998) Security. A 
New Framework for Analysis (Lynee Reinner, London, UK)

Buzan,B., & Little, R., (2002) Beyond Westphalia. Capitalism after 
the fall? (2002) International Studies vol 18, pp. 199-216 (GB)

Byman, Daniel L, Waxman, Matthew and Larson, Erik. (1999) Air 
power as a Coercive Instrument (Santa Monica: Rand)

Chaliand, Gerard, ed. (1994) From Antiquity to the Nuclear Age.  
The Art of War in World History (University of California Press, 
USA)

Charles, Dr. Virginia, Contending Perspectives in International 
Relations, Lecture ACSC 7, Cormorant Theatre, 13 September 2003 
Clark, General Wesley K. (2001), Waging Modern War, (Oxford, 
Public Affairs Ltd, UK)

Clark, John N., (2003) Conflict prevention: early warning 
templates and indicators, (London, ISIS, UK)

Clausewitz, Carl von, (1832) Vom Kriege, translated as On War by 
M Howard and P Paret, Princeton University Press, Princeton NJ, 
USA (1976) 

Cliffe, J.A., (1998) Globalisation: Implications for International 
Security, Seaford House Papers, RCDS.

Cohen,E.A., (1996) A Revolution in Warfare, Foreign Affairs, New 
York, USA 

Coker C, (2002) Globalisation and Insecurity in the Twenty-first 
Century: NATO and the Management of Risk, The International 
Institute for Strategic Studies, (Oxford University Press, UK)

Coker, Christopher (2002) Post-modernity and the end of the cold 
war: has war been disinvented? Review of International Studies 
July 1992 pp. 189-198

Cordesmann, Anthony H., (1999) Transnational Threats from the 
Middle-East: Crying Wolf or Crying Havoc? (Strategic Studies 
Institute, USA)

Cornish, P. (1995) The Arms Trade and Europe, Chatham House 
Papers, The Royal Institute of International Affairs

Cox, M, Booth, & Dunne, T. (1998-1999) The Interregnum: 
Controversies in World Politics

Creveld, Martin Van (1999) The Rise and Decline of the state 
(Cambridge University Press, Cambridge, UK)

Creveld, Martin Van (1991) On Future War, (Brassey’s, UK)

Creveld, Martin Van (1991) The Transformation of War, (New 
York, USA)

Daalder, Ivo H., and O’Hanlaon, Michela E.,(2000) Winning 
Ugly. NATO’s War to save Kosovo. (The Brookings Institute, 
Washington DC, USA)

Daalder, Ivo H. (2002) Hard Choices: National Security and the 
War on Terrorism, Current History, Dec 2002, pp. 409-413.

Dahl, Erik J. (2002) Network Centric Warfare and the Death 
of Operational Art. Defence Studies, The Journal of the Joint 
Services Command and Staff College, vol 2, Spring 2002. pp. 1-24

44



  45

Davidson Smith, G. (1990) Combating Terrorism (Routlegde: 
London and New York)

Davies M J, Command and Control Warfare (C2W) — Analysing 
the Node. The British Army Review No. 113 pp. 72-77

Davis, Paul.K. (2001) Effects-based Operations. A grand 
Challenge for the analytical community RAND

Deptula, David A. (2001) Effects-Based Operations: Change in the 
Nature of Warfare (Aerospace Education Foundation, Virginia, 
USA)

Divine, Robert A. (2000) The Persian Gulf War Revisited;  
Tactical Victory, Strategic Failure. Diplomatic History, 24, pp. 
129-138

Dobkowski, Micheal, N., & Walliumann, Isidor,. (1998) The 
Coming Age of Scarcity: Preventing Mass Death and Genocide  
in the Twenty-first Century (Syracuse University Press, New 
York, USA) 

Eaton, J G. (2002) The Beauty of Asymmetry: An Examination 
of the Context and Practice of Asymmetric and Unconventional 
Warfare from a Western/Centrist Perspective, Defence Studies, 
The Journal of the Joint Services Command and Staff College, vol 
2, Spring 2002., pp. 51-82

Echevarria, Antulio J. (2003) Reigning in the Centre of Gravity 
Concept. Air and Space Power Journal, Summer (Air University 
pres: Maxwell Air Force Base, Alabama, USA)

Endersby,Gary, Mann,Edward,C., and Searle, Thomas R. (2002) 
Dominant Effects: Effects-based Joint Operations. (Air Power 
Journal: Maxwell Air Force Base, Alabama, USA) 

FIPSPUB183 (1993) Federal Information Processing Standard 
(FIPS) Publication (PUB) No 183. Integration Definition for 
Function Modeling (IDEF0) (National Institute of Standards and 
Technology, Maryland, USA)

Forster, E. (1995) NATO’s Military in the age of Crisis 
management, RUSI Whitehall Paper Series 1994

Freedman, L. (1998) Revolution in Strategic Affairs (Oxford 
University Press, Oxford, UK)

Freedman, L. (Ed)(1998) Strategic Coercion. Concepts and Cases. 
(Oxford University Press, New York)

Freedman, Lawrence, ed. (1994) War, (Oxford and New York: 
Oxford University Press)

Fukuyama, F (1992), The End of History and the Last Man. (New 
York, Free Press, USA) 

Fuller (1925) The Foundations of the Science of War (Hutchinson 
& Co, London, UK)

Fuller (1928) On Future Warfare. (Sifton Pread & Co:London, UK)

Grant, Rebbeca, (1999) Air Power made it work. Air Force 
magazine 82, No 11 pp. 30-37

Gray, Colin S., The RMA and intervention: a sceptical view

Hashim, A.S., (1998) The revolution in military affairs outside the 
West Journal of International Affairs; Volume: 51 Issue: 2 pp. 431-
445 (New York, USA)

Hasslinger, Karl, (2002) Measuring The Effects of Network 
Centric Warfare. Volume II: Exploring Belief Metrics in Warfare 
(Information Assuance Technology Analysis Centre: Virginia, USA)

Helprin,M.,(1998) Revolution or Dissolution? (Forbes; New York, USA)

Hosmer (1996) Psychological Effects of US Air Operations in Four 
Wars 1941-1991 (RAND:Santa Monica, California, USA)

Hughes, David, (2003) Joint Forces Command Taking Net-Centric 
Tools to Operators. Aviation Week and Space Technology

Hukill, Arnold HD. Kennedy, J., & Cameron, A., (1994) Targeting 
financial systems as centers of gravity: ‘low intensity’ to ‘no 
intensity’ conflict Defense Analysis 10/2 Aug pp. 181-208 

Huntingdon, S P. The Clash of Civilisations and the Remaking of 
World Order. New York, Simon and Schuster, 1996

Huss Maj Jon., (1999) Exploiting the psychological effects of air 
power: a guide for the operational commander Aerospace Power 
Journal XIII/4 Winter 1999 pp. 23-32, 3 photos, 30 refs
Ignatief, M. (1999) The Warrior’s Honor. Ethnic war and the 
modern conscience. (Vintage)

Ilachinski, Andrew, (1996) Land Warfare and complexity, Part 
II. Assessment of the applicability of non-linear dynamic and 
complex systems theory to the study of land warfare (Alexandria 
VA, Center for Naval Analysis, July 1996)

  45



46

Judah, Tim, (2000) Kosovo, War and Revenge. Yale University 
Press, New Haven and London)

Kagan R, Bertram C and Heisbourg F. (2002-2003) One Year 
After: A Grand Strategy for the West?, Survival, vol. 44. No. 4, 
Winterpp. pp. 135-6.

Kaldor, M (1999), New and Old Wars (Polity Press: Cambridge)

Kaplan, R (1996), The Ends of the Earth:A Journey at the Dawn of 
the 21 Century. (New York, Random House, USA)

Keegan, John (1998) War and our World The Reith Lectures 1998. 
(Hutchinson, London, UK)

Kitfield, J. (1998) ‘High Stakes for high technology’ Government 
Executive, Washington, USA, Aug pp. 111-113

Kitson, F. (1971) Low Intensity Operations. (Faber and Faber, 
London, UK)

Kitson, F. (1987) Warfare as a Whole. (Faber and Faber, London, UK)

Kober, Avi. (2001) Has battlefield decision become obsolete? The 
commitment to the achievement of battlefield decision revisited. 
Contemporary Security Policy, Vol. 22, no. 2, Aug 2001, pp. 96-120 
(Frank Cass, London, UK)

Krepinevich, A.F, Cavalry to Computer, The National Interest 
Autumn 1994 pp. 30-42

Lambert, Andrew (1997) Coercion and air power Cambridge 
Review of International Affairs X/2 Winter-Spring 1997 pp. 269-279

Lambeth,Benjamin, (2002) Lessons from the War in Kosovo. Joint 
Force Quarterly Spring 2002 pp. 12-19 (NDU, Washington DC, 
USA)

Lambeth,Benjamin. (2001) NATO’s Air War for Kosovo.  
A strategic and Operational Assessment. RAND, California, 
USA) 

Lane, Ann, (2004) Yugoslavia. When Ideals Collide. (Palgrave 
Macmillan: New York) 

Liddell Hart, Basil H. (1943) Thoughts on War, (Faber and  
Faber: London)

Liddell Hart, Basil H. (1954) Strategy, (London: Faber & Faber 
Ltd) reprint, New York: Penguin Books, 1991 (page references are 
to reprint edition).

Lock-Pullan, R. ((2003) Learning the Limits of Virtue: Clinton,  
the Army and Criteria for the Use of Military Force 
(Contemporary Security Policy, vol 24 No 2 pp. 113-156 (Franks 
Cass: London)

Lock-Pullan,R. (2002) Redefining ‘Strategic Effect’ in British Air 
Power Doctrine. RAF Air Power Review vol 5, No 3, Autumn 
2002 pp. 59-67

Luttwak, Edward N. (1987) Strategy, the Logic of War and Peace, 
Cambridge MA, Harvard University Press, USA 

Luttwak, Edward N. (1999) Give War a Chance, Foreign Affairs, 
vol 78, issue 4.

Maguire Michael (c) It’s a paradigm that lost its way 

Mark, Eduard, (1994) Aerial Interdiction In Three Wars. (Center 
for Air Force History, Washington DC, USA)

Meilinger, Phillip S., (2003) Significant events in Air Force history 
Washington, DC US Air Force History & Museums Program 

Morgan, Patrick M., (200) The impact of the revolution in military 
affairs. The Journal of Strategic Studies vol 23 no 1 March 2000 
pp. 132-162

Naveh, Shimon, (1997) In pursuit of Military Excellence. The 
evolution of operational theory (Frank Cass, London, UK)

Ohmae, K (1995), The End of the Nation State: The Rise of 
Regional Economies, (New York, Free Press, USA)

Owen, Robert C (Ed),(2000),Deliberate Force: a case study 
in effective air campaigning Maxwell Air Force Base, AL Air 
University Press, USA 

Pape Robert A. (1992) Coercion and military strategy: why denial 
works and punishment doesn’t. Journal of Strategic Studies 15/4 
Dec 1992 pp. 423-475 

Pape Robert A. (1997-80) The limits of precision-guided air power 
Security Studies 7/2 Winter 1997-98 pp. 93-114

Pape, Robert A. (1996), Bombing To Win. Air Power and Coercion 
in War, Chapter 9 Beyond Strategic Bombing

Peach, Stuart, (2000) The doctrine of targeting for effect RUSI 
Journal 145/6 Dec 2000 pp. 69-72

46



  47

Pollock (2000), in Owen, Robert C,(Ed),(2000),Deliberate Force: a 
case study in effective air campaigning (Maxwell Air Force Base, 
AL Air University Press, USA)

Population Reference Bureau, 2000 World Population Data 
Sheet (http://www.prb. org/pubs/wpds2000/wpds2000_
Population2000-PopulationProjected.html) downloaded 13 April 
2001.

Prins,Gwyn & Tromp, Hylke (2000) The Future of War Nijhoff 
Law Specials Vol 46 (Kluwer Law International, The Hague)

Quade,E.S & Boucher. W.I., (ed) (1967) Systems Analysis and 
Policy. Applications in Defence (American Elsevier Publishing 
Co, New York, USA)

Quade,E.S., (ed) (1967) Analysis for Military Decisions (Rand 
McNally, Chicago, USA)

Robbins Stephen P. (1993) Organizational behavior: concepts, 
controversies, and applications. (Englewood Cliffs, NJ, Prentice-
Hall, USA)

Rosenau James N, (1997) Many damn thing simultaneously. 
Complexity theory and world affairs in complexity, blow politics, 
and national security, edited by David s and Roberts and Thomas 
J Czerwinski (Washington DC, National Defense University, USA)

Ruhl, l. (1997) The way ahead — partnership or competition in 
CJTF — A lifeline for a European defence policy (Ed) Forster, E., 
and Wilson, G., RUSI Whitehall paper Series 1997 pp. 50-51

Scheider, Barry R. (1999) Future War and Counterproliferation 
(London, Praeger, UK)

Shanahan, N.T. (2001) Shock-Based operations. New Wine in an 
Old Bottle. (NDU, Washington DC, USA)

Slessor, John C. (1936) Air power and armies, (Oxford, Oxford 
University Press) cited in Meilinger, Col Phillip (ed) (1997) The 
paths of heaven: the evolution of air power theory. (Maxwell Air 
Force Base, AL Air University Press, USA)

Smith, Edward. A. (2002) Effects Based operations — Applying 
Network Centric Warfare in Peace Crisis and War (US DOD 
CCRP, USA)

Stacey E, Future Warfare, Jane’s Defence Weekly, vol 26, no 5, July 
1996.

Steblin, Mark E. (1997) Targeting for effect: Is there an Iceberg 
ahead? Air War College, (Air University, Maxwell Air Force Base, 
Alabama, USA)

Stivachtis, Yannis A., The International system and the Use of 
Weapons of Mass Destruction, pp.101-103

Strange, J.,(1996) Centers of Gravity and Critical Vulnerabilities, 
Perspective on War fighting no. 4, (US Marine War College).

Studemeister, M.S., (1998) The impact of information and 
communication technologies on international conflict 
management (Bulletin of the American Society for Information 
Science, Washington, USA) Feb/Mar 1998, pp. 24-27

Sun Tzu, The Art of War, translated by Thomas Cleary (1988), 
(Boston and London, Shambhala Dragon Editions) 

Synder, W.P. (1967) Case Studies in Military Systems Analysis 
(Industrial College of the Armed Forces: Washington DC, USA)

Thomas, Caroline (1991) New Directions in Thinking about 
Security in the Third World, in K. Booth (ed.), New Thinking 
about Strategy and International Security, London: Harper 
Collins, 1991, pp. 267-89.

Thrift N (1999) State Sovereignty, Globalization and the Rise of 
soft capitalism, in ‘Demystifying Globalisation Hay and March, 
Macmillan Press, 1999, pp. 71-102.

Toffler A. & Toffler H. (1993) War and Anti-War: Survival at the 
Dawn of the Twenty-First Century (Boston, Little, Brown and 
Company, USA)

UK Ministry of Defence (1991) British Defence Doctrine, Joint 
Warfare Publication 0-01, 2nd Ed (London, The Stationery Office)

UK Ministry of Defence (1996) British Military Doctrine (London, 
The Stationery Office)

UK Ministry of Defence (2003) Defence White Paper and 
Supporting EssayS (London, The Stationery Office)

UK Ministry of Defence. (1998) The Strategic Defence Review, 
London, The Stationery Office, July 1998.

UK Ministry of Defence. (2000) The Strategic Defence Review: A 
New Chapter (London, The Stationery Office)

UN Security Council Resolution 660 and 661

US Army Field Manual 100 — 5. pp 14-18

US Army TRADOC Report, Army Experiment 4: Land Combat in 
the 21st Century, US Army TRADOC CD-ROM, September 1997.

Vogler, Prof (2002), International Political Systems and 
Globalization, Lecture to JSCSC Sept 2003

  47



48

Wade, Robert Hunter (2002), Globalisation, Poverty and Income 
Distribution: Does the Liberal Argument Hold? 

Walker, Scott (1997) A Unified Field Theory of Coercive Air 
Power. Aerospace Power Journal (Air University press: Maxwell 
Air Force Base, Alabama, USA)

Waltz K.N. (1969) Man, the State, and War: A Theoretical 
Analysis, (New York, Columbia University Press, USA)

Warden, J.A. (1995) The Enemy as a System. Air Power Journal 
Spring 1995 (Air University Press: Maxwell Air Force Base, USA) 

Ware, Lewis, (1995) Ware on Warden: Some Observations of the 
Enemeny as a System. Air Power Journal (Air University Press, 
Maxwell Air Force Base, Alabama, USA)

Wiess, Linda, Globalisation and national governments: antimony or 
interdependent? (International Studies 2002 18, pp. 199-216 (GB)

Wilhelm, Karen S. (1998) An examination of the applicability of 
complex systems theory to policy making (National War  
College, USA) 

Wilson, Brian. (1996) Systems: Concepts, Methodologies and 
Applications 2nd Edition (John Wiley & Sons: Chichester, UK)

Woodcock, Alexander, E.R. (1996) Modelling and Analysis of 
Societal Dynamics: the deployable Exercise Support (DEXES) 
system. In Woodcock, Alexander, & Davis, David (eds) (1996) 
Analytical Approaches to the Study of Future Conflict. (The 
Canadian Peace Keeping Press)

Internet resources
Alberts, David S., (1996) The Unintended Consequences of 
Information Age Technologies (National Defence University: 
Washington DC) http://www.dodccrp.org/ucHome.htm 
accessed 18 Dec 2003

Anon. What is Globalisation. Globalisation Guide Website http://
www.globalisationguide.org/01.html accessed on 29 October 2003

Bacon, Kenneth H. DOD news briefing, 23 March 1999. See 
http://www.defenselink.mil/news/Mar1999/t03231999_ 
t0323asd.html. Accessed 20 Jan 2004.

Barlow, Jason B. (1992) Strategic Paralysis. An Air power 
theory for the present. (Air University: Maxwell Air Force Base: 
Alabama)

Bash, Brooks L. (1994) The role of United States air power in 
peacekeeping. (Maxwell Air Force Base Alabama: University Air 
University Press) http://aupress.maxwell.af.mil/SAAS_Theses/
Bash/bash.pdf accessed on 16 Jan 2004

Baumann, R.F. (1997) Historical Perspectives on Future War 
Military Review March-April http://www-cgsc.army.mil.milrev/
English/MarApr97/Baumann.htm accessed on 14 Jan 2004

Beagle,T.W. (2001) Effects-based Targeting – Another empty 
promise?(Air University Press: Maxwell Air Force Base, Alabama) 
http://aupress.maxwell.af.mil/SAAS_Theses/Beagle/beagle.pdf 
accessed on 16 Jan 2004
Beale,M. (1997) Bombs Over Bosnia: The Role of Air Power in 
Bosnia-Herzegovina. ?(Air University Press: Maxwell Air Force 
Base, Alabama) http://aupress.maxwell.af.mil/SAAS_Theses/
Beale/beale.pdf accessed on 16 Jan 2004

DOD news briefing, 30 April 1999, http://www.defenselink.mil/
news/Apr1999/t04301999_t0430asd.html , accessed 26 Jan 2004 
See also “NATO Cracking Serb Army, Police Morale, Cohen Says,” 
12 April 1999, on-line, at http://www.defenselink.mil/news/
Apr1999/04131999_9904132.html; accessed 26 Jan 2004 and “Air 
Campaign Pounds Yugoslavs, Milosevic; Withers Morale,” 22 April 
1999, n.p., on-line, Internet, 22 February 2000, available from http://
www.defenselink.mil/news/Apr1999/n04231999_9904232.html 

Endersby,Gary, Mann,Edward,C., and Searle, Thomas R. (2002) 
Thinking Effects: Effects-based Methodology forJoint Operations. 
(Air University Press: Maxwell Air Force Base, Alabama) http://
aupress.maxwell.af.mil/CADRE_Papers/PDF_Bin/mann.pdf 
accessed on 16 Jan 2004

Fadok, David, S. (1995) J

John Boyd and John Warden: Air Power’s Quest for Strategic 
Paralysis. (Air University Press: Maxwell Air Force Base, 
Alabama) http://aupress.maxwell.af.mil/SAAS_Theses/Fadok/
fadok.pdf accessed on 16 Jan 2004

Hinman, Elwood P. (2000) The Politics of Coercion. Toward a 
theory of coercive air power for post Cold War conflict . CADRE 
Paper No. 14 (College of Aerospace Doctrine Research and 
Education University Air University Press: Maxwell Air Force 
Base Alabama) http://aupress.maxwell.af.mil/CADRE_Papers/
PDF_Bin/HinmanIV.pdf 

Hughes, globalisation and Security in the Asia-Pacific: animist will 
investigation ( http: //www.CScAPEurope.org/report/Hughes.Htm )

48



  49

Krulak, Charles C. ‘The Three Block War: Fighting in Urban 
Areas’, National Press Club, Vital Speeches of the Day, 15 Dec 
1997. (http://www.usmedicine.com/column.cfm?columnID=37&
issueID=23 accesses 6 Jan 2004)

Lind, William S, 2003) ‘4th Generation Warfare and the Dangers 
of Being the Only Superpower, A Warning from Clausewitz’, 
Counterpunch, 8 March 2003. (http://www.d-n-i.net/fcs/doc/
lind_3_8_03.htm accessed 12 Mar 2004)

Lind, William S, Schmitt John F, and Wilson Gary I. ‘Fourth 
Generation Warfare: Another Look’, Marine Corps Gazette, 
December 1994. (http://www.d-n-i.net/fcs/4GW_another_look.
htm accessed 9 Jan 2004)

Lind, William S, Schmitt John F, Sutton Joseph W and Wilson 
Gary I. ‘The Changing Face of War: Into the Fourth Generation’, 
Marine Corps Gazette, October 1989. (http://www.d-n-i.net/
fcs/4th_gen_war_gazette.htm 16 Jan 2003)

Metz, Steven, (2000) The next twist of the RMA Parameters 
Autumn 2000 pp40-53 (US Army War College Quarterly http://
www.carlsle.army.mil/usawc/parameters/00autumn/mez.htm 
accessed on 17 Dec 2003

Noedskov, K., (2000) Systematizing Effect Based Air Operations. 
Air and Space Power Chronicles (Air Uninveristy Press: 
Maxwel Air Force Base USA) http://www.aipower.au.af.mil/
airchronicles/cc/noedskov.html accessed on 5 Jan 2004

Purdham Aldon E.,(2003) America’s First Air battles. Lessons 
Learned or Lessons Lost. CADRE paper No 16 (Air University 
Press: Maxwell Air Force Base, Alabama,USA) http://aupress.
maxwell.af.mil/CADRE_Papers/PDF_Bin/Purdham.pdf

The World Bank, Global development finance, 1998, External 
Debt chart, (www.worldBank.org/data/gdf/EDT_GdF.pDF 

Warden, J.A., Air Theory for the 21st Century Chapter 4 of 
Battlefield of the Future. http://www.air power.au.af.mil/
airchronicles/battle/chp4.html accessed on 5 Jan 2004

Weeks, R., (2001) Chaos, Complexity and Conflict. Air and 
Space Power Chronicles (Air University Press:Maxwell Airforce 
Base, Alabama, USA) http://www.air power.maxwell.af.mil/
airchronicles/cc/Weeks.html accessed 16 Mar 2004

Wimbish, Micheal, (2002) “Joint Experiment will Test Information 
linkage Cocept” (USJFCOM Website) http://www.jfcom.mil/
about/experiments/mc02/ona.htm accessed on 23 Jan 2004

Notes
1  Clausewitz (1832),p.593
2  Krepinevich (1994)p.36
3  Forster(1995),p.9
4  For examples See Kaplan (1996) and Ignatief (1999),pp.43-61

5  Bellamy,(1998),p.37
6  Strategic Defence Review(SDR),(1998), SDR New 
Chapter(2002), Defence White Paper(2003)
7  Defence White Paper,(2003),p.4 and Supporting Essay 2
8  Ibid,p.1
9  Warden,(1995),p.42
10  Fuller,(1925),p.96
11  Clausewitz(1832),p.97
12  ibid,p.228
13  ibid,p.228
14  Warden,(1995),p.43
15  For details of the 3 ways in which AP3000 3rd Edition uses the 
term strategic effect.See Lock-Pullen,(2002)pp59-67
16 See British Military Doctrine,(1996),pp.4-9 to 4-10
17  See Warner,(1943),pp.485-501 for a discussion of  theories of 
air warfare by Douhet, Mitchell and Seversky
18  Warden,(1995),p.49
19  Ibid,p.49.
20  Pollock,(2000),p.448
21  Warden used the human body as an analogy with leadership 
representing the brain. Hence, by removing or neutralizing 
leadership, one is “decapitating” the enemy.
22  Fadok,(1997),p.373
23  Warden,(1995),p.46
24  Mielinger(19917)
25  Pape,(1996),p.97
26  Ibid,p.95
27 British Military Doctrine,(1996),p.4-15
28  Sun Tzu(6th Century BC),pp.77 &79
29  Lind,(1979),p.22
30  An operational example of Boyd’s ideas is the Russian 
concept of the ‘udar’ (operational shock) to be carried out by the 
‘opertivnaia manevrennaia gruppa’ (Operational Manoeuver 
Group), a soviet combined-arms team of raiders, paratroopers, 
and diversionary units designed to split enemy formations from 
within by operating in the enemy’s depth.  See Naveh,(1997), 
pp.64-167 & 257-260
31  Ibid,p.97.
32  Pape,(1996),p.4
33  President Bush,(1990)
34  UN Security Council Resolution 660 and 661
35  President Bush,(1990)
36  Bacon, Kenneth H. DOD news briefing, 23 March 1999.  See 
http://www.defenselink.mil/news/Mar1999/t03231999_ 
t0323asd.html. Accessed 20 Jan 2004.
37  Clarke,(2001),p.245
38  The targets of “unique strategic value” included national 
command and control facilities; infrastructure such as bridges, 
POL production, and communications and, later, Serbia’s 
electrical power grid. See Grant,(1999),pp.30–37
39  That is to say that, working together, the elements produce 
something greater than if the activities worked in isolation  See 
Wilson,(1990),p.24
40  Warden,(1995)

  49



50

41  Wilson,(1990),pp.24-28
42  FIPS PUB 183,(1993),pp37-42
43  FIPS PUB 183,(1993),pp37-42
44  Wilson,(1990),p29
45  This is in sharp contrast to Warden’s 5 ring model, which had 
a rigid hierarchy between the systems See Warden,(1995),p.47
46 More detailed illustrations are at Appendix 1
47  FIPS PUB 183,(1993),pp37-42
48 Strange,(1996), p43-92, for a detailed analysis of critical 
capabilities, requirements and vulnerabilities.
49 Echevarria,(2003),p
50 Clausewitz,(1832),p.976
51  Ilachinski,(1996),pp.139-140
52  Rosenau,(1997),p.83
53  Ibid,p.86
54  Wilhelm,(1998),pp,1-3
55  Fuller,(1925),p47
56  Hosmer (1996),pp141–76. &153, 
57  Despite claims that Iraq’s nuclear, biological, chemical 
weapons programmes had been destroyed by six weeks of 
bombing, the United Nations team soon discovered that more 
than 100 Scud missiles survived, as was as missile production 
equipment, and at least 19 mobile launchers, and components 
from new, two-stage missile. In addition, 70 tons of nerve 
agent and 400 tons of mustard gas also escaped destruction. 
Atkinson,(1993), p.496
58  However, even after the conflict, Iran did not return many of 
the Iraqi aircraft that successfully sought refuge across the border. 
Though the exact number is questionable, these must be counted 
as physical attrition for the Iraqis even though the actual aircraft 
were undamaged. GWAPS, vol. 2, pp127-129 &  153–56. 
59  Watts et al,(1993),p27
60  Mark.(1994),p224 and Pollack,(1996),pp.548–55. 
61  Gorrel,(1978),p.143.
62  Meilinger,(1997),p.60
63  Burg et al,(1999),p.171
64  Daalder et al,(2000),p.193
65  Liddell Hart,(1943),p.21
66  In each operation low level air operations were still prevented 
by the proliferation of hand held surface to air missiles and anti-
aircraft artillery
67  Daalder et al,(2000),p.200
68  GWAPS(1993),vol.II,PtI,p.188,192 and 200. These GWAPS 
references discuss specific calculations in “tons per day” and how 
the capacities varied over the course of the conflict 
69  Beale,(1997),p.33
70  General Horner, cited in Beagle,(2001),p.62
71  GWAPS,(1993),vol 2,Pt 2,p.201
72  Mark,(1994),p.311
73  Ibid,pp.197–200.
74  GWAPS,(1993),vol.2,pt.1 p.194,p.371. 
75  GWAPS,(1993), vol.2,pt.2 p5, vol.2,pt.1,p.40,44
76  Daalder et al,(2000),p.201
77  GWAPS,(1993) vol.2,pt.2,p.201

78  Warheads filled with special carbon-fiber wire detonated over 
switching stations and high-power lines at Iraqi electrical power 
plants, causing massive short circuits. By mid-1992 Baghdad’s 
main generator back to 90%.  See GWAPS (1993) vol.2,pt.2,p.37
79  Clarke,(2001),p.406
80  Fuller,(1925),p.145
81  Allison et al,(1971),p.16-18,143
82  Owen,(Ed),(2000),p.114
83  Pollock,(2000),p.445 and Beale,(1997),p.37
84  Owen,(Ed),(2000),p.22
85  Lane,(2004),p.189
86  Burg,et al,(1999),pp.328-360
87  Clarke,(2001),p,198
88  Lambeth,(2001),p.231
89  Daalder et al,(2000),p.201
90  Lambeth,(2001),p.79
91  Daalder et al,(2000),p.4 and Lambeth,(2001),p71
92  Lambeth,(2001),pp.xiv,70-71 and Judah (2000) p228
93  Daalder et al,(2000),p.202,Judah(2000)o.271 and 
Lambeth,(2001),p-xiv
94  Daalder et al,(2000),p.202
95  Lambeth,(2001),p-xiv
96  Judah,(2000),p.231
97  Daalder et al,(2000),p.5,Judah,(2000).pp.272-279
98  Lambeth,(2001),p.70
99  Daalder et al,(2000),p.5 & p.206,  Clarke,(2001),p.326
100  GWAPS,vol.2,Pt.2,p.37
101  Beagle,(2001),p.54
102  GWAPS,(1993),vol.2,Pt.2,p.28
103  AWOS Fact Sheet,(2000),pp.6-8. 
104  Hosmer,(1996),p.153
105  DOD news briefings,(1999)
106  Clark2,(2003),p.3
107 Davidson Smith,(1990),pp.11-15
108  Lind,(1979),p.22
109  Robbins,(1993),pp.133-160
110  Fadok,(1995),pp.13-20
111  Lind,(1979),p.56
112 Smith(2002)
113  Deptula(2001),pp.2-6
114  Griffith,(1971),p.84
115  Strange, op cit
116  Pollock,(2000),p.437
117  Pollock,(2000),p.443
118  Lambeth,(2001),p.xxiv
119  Davis,(2001),p.7

50




	Slide 1

