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Farewell to our Managing Editor
Mr Michael P. Tracey

Michael Tracey is leaving the staff of the Australian Defence Force Journal on 22 December
after twenty-one years of outstanding service as Managing Editor. 

The Board of Management wishes to acknowledge the significant contribution that Michael
has made with the publication of 127 separate editions of the Journal. 

Michael has also been responsible for Australian Defence Force Journal Publications, having
written ten books including Australia Remembers 1939-45, Australian Prisoners of War and
Australians in Vietnam. He has also edited and designed seven other publications including A
Feeling of Belonging (a collection of poems), Images from the Back Seat and The Flight of the Pig.

Michael Tracey has displayed vision, imagination and determination in his work over the
years. The many readers of the Journal and the other publications have appreciated his efforts. We
wish him well in his future endeavours.



Improving the Development and use of
Human Resources

Dear Editor,
May I congratulate Messrs Lieutenant

L.T. Jones, D.J. Murray and Associate
Professor P.A. McGavin on their article in
No 142 of the Australian Defence Force
Journal written in understandable English
with full explanations of their abbreviations
therein and not with the proverbial “plum in
mouth” hauteur adopted by some officers
and civilians mainly Cambridge educated.
The article is very informative and is easy to
digest. I appreciated style, information and
presentation. Let’s have some more from
these gentlemen.

Hugh Wellesley
Ex-AEME and Intelligence Corps 

Pacific Islands Regiment?

Dear Editor,
Recent events in Melanesia appear to

highlight the instability bicameral
parliaments based on the Westminster
model are susceptible to when the electorate
and political representatives are divided
ethnically into two factions. The apparent
susceptibility of these governments to a
small, armed force would suggest that a
strengthening of the democracy-protection
systems currently in place, and the
associated will to defend the existing
democratic process, is necessary.

The PNGDF is in considerable turmoil
and is confronted with becoming a
paramilitary Mobile Force (similar to
Vanuatu), the Solomon Islands police force
is powerless in the face of widespread ethnic
violence, and Fiji's Defence Force has
succumbed to the demands of an individual
widely condemned as a terrorist.

With the unsettling political
developments in Melanesia and the

contempt for democratic process being
displayed by various self-motivated groups,
it is worth examining a more tangible
commitment by Australia to the cause of
Melanesian democracy. 

Australia provided PNG with A$328.9 M
in aid during FY 99/00. This is by far our
largest foreign aid to any nation. Fiji and
the Solomon Islands did not receive
anywhere near this amount (A$21.6M and
A$17.1M in FY 99/00 respectively). This
imbalance (or inattentiveness?) could be
addressed in Melanesia by revisiting a
modified concept of the Pacific Islands
Regiment, which operated successfully in
the 1960s. 

The commitment by Australia to
reinforcing Melanesian stability could be
commenced at the defence force personnel
level. Greater involvement of ADF personnel
at all levels in the PNGDF and in creating a
credible Solomon Islands protection force
would be a more beneficial use of foreign
aid resources, in conjunction with
programmed AusAID projects. This would
necessitate a change in approach to
Melanesia's foreign aid from unilateral
development projects to greatly enhancing
bilateral defence and development projects.
A more equitable distribution of aid is also
ensured between PNG and its Melanesian
neighbours.

ADF assistance options may include a
centralised body of troops similar to a
Pacific Islands Regiment that holistically
serves Melanesia, or embedding ADF
personnel in already existing defence forces
to facilitate training and capability. The
latter option may also be required for a
future East Timor Defence Force as well.

This letter is intended to generate
discussion, and in no way purports to be an

Letters to the Editor



AUSTRALIAN DEFENCE FORCE JOURNAL  NO. 145 NOVEMBER /  DECEMBER   20004

in-depth analysis of re-raising a Pacific
Islands Regiment or that Regiment's past
history. It is an option worthy of
consideration if Australia wishes to increase
its commitment to Melanesia and increase
our contribution to regional stability. The
benefits are numerous, to Australia,
Melanesia, and the region. If examined
(without the neo-colonial rhetoric) from an
objective viewpoint the benefits to the
region quickly become obvious. The support
of Melanesian governments, the very
institutions at risk, would most likely be
secured with some qualification. Instead of
waving the chequebook; let's get pro-active
and directly contribute to a stable, secure
Melanesia.

George Bailey
Captain

Meeting the Challenge

Dear Editor,
The ADF is increasingly pressured to “do

more with less" whilst adapting itself to the
complex post-Cold War world. Whilst the
focus of change up to now has been on
efficiency and structural change, the next
logical step for Defence (and other public
agencies) is to find innovative ways to

manage individual performance by better
attention to the “softer” aspects of
organisational behaviour.

We have written two articles dealing
with ways of meeting this challenge in the
ADF. The first analyses how job
performance is affected by the Services’
approach to job rotation. Its title is “Job
Rotation and Military Capability: benefits,
certainly – but is anyone counting the
cost?” 

The second article deals with
performance management, in terms of how
to develop and sustain "high performance
cultures". Its title is "Leading Thirsty Horses
to Water: high performance cultures and
ADF capability".

Both articles are based on both empirical
and theoretical analysis and show that
individual productivity and hence
organisational capability can be
significantly improved by “smarter" ways of
managing the ADF’s human resources.

Both articles have been submitted to the
Australian Defence Force Journal for
possible publication. In the meantime,
interested readers can find them at
http://www.sigmaconsultancy.com/publicati
ons.htm.

Nick Jans and Judy Frazer-Jans
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Amanoeuvre concept suitable for the
emerging Australian Army is the subject

of much debate, especially at the Combined
Arms Training and Development Centre
(CATDC). Some proponents of manoeuvre have
attempted to heighten its value by establishing,
then denouncing, an alternate position of
attrition.3 Attrition is often portrayed as the
industrial age method of warfare where
strength is pitted against strength in a war of
annihilation, while manoeuvre is seen as the
panacea, as strength is directed against
weaknesses – the indirect approach.4 Trotsky
implies that the real nature of war lies
somewhere in between, recognising that both
philosophies may be relevant. He also alludes
to another dimension of manoeuvre warfare,
the manoeuvre of agreement or diplomacy.

Trotsky’s insights into the nature of war
could be dismissed as products of the industrial
age, and not relevant to the emerging
Australian Army. However, the concepts of
attrition and manoeuvre are not products of
the industrial age. Sun Tsu wrote of the
importance of manoeuvre over two thousand
years ago.5 Yet, as the world moves into the
information age the relevance of manoeuvre
warfare is again being questioned. The
information age has predicted a new style of
war characterised by concepts such as the
empty battlespace, network-centric warfare

and multi-dimensional rapid nodal takedown.6

To most these terms mean little, restricting
debate to the “buzzword intelligencier”7.
Nevertheless, the principles behind these terms
may be highly relevant to the Australian Army
and its concept for manoeuvre warfare in the
future.

Land Warfare Doctrine One (LWD1) has
adopted the tenets of manoeuvre theory as the
basic principles by which the Australian Army
will fight and win the future land battle. The
information age has the potential to change
the face of manoeuvre warfare and presents
the Australian Army with new and unique
opportunities to “fight above its weight”.8 This
will only be possible if the Australian Army
can integrate the new ideas and opportunities
presented by the information age technologies
into its concept of manoeuvre warfare.

Aim and Scope
The aim of this article is to propose a

concept of manoeuvre warfare suitable for the
emerging Australian Army. The concept will
incorporate those information age ideas and
opportunities that will assist in winning the
land battle of the future. It will also emphasise
the importance of a “whole of nation”
approach to manoeuvre warfare. Before
evaluating these issues, I believe it is essential
to provide an explanation of manoeuvre

The Relevance of Manoeuvre Warfare to the
Australian Army in the Information Age

By Major David McGuire, RAE

When force is necessary, there it must be applied boldly, decisively and completely. But one
must know the limitations of force; one must know when to blend force with manoeuvre, a blow
with an agreement. Leon Trotsky1

The general unreliability of all information presents a special problem in war: all action takes
place, so to speak, in a kind of twilight, which, like fog or moonlight, often tends to make things
seem grotesque and larger than they really are. Whatever is hidden from full view in this feeble
light has to be guessed by talent, or simply by chance. So once again, for a lack of object
knowledge, one has to trust to talent or to luck. Carl Von Clausewitz, On War.2
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warfare, the information age, and the
relationship between the two. This will form
the foundation for the development of an
Australian Army concept for manoeuvre
warfare.

Manoeuvre Warfare 
The essence of manoeuvre warfare is the

dislocation of the enemy through the indirect
approach. In adopting a manoeuvrist approach,
the Australian Army must seek to defeat an
enemy by shattering their will and cohesion.
This is achieved by focusing on the enemy’s
centre of gravity via “gaps” and critical
vulnerabilities, rather than through attrition by
attacking their strengths or “surfaces”. The goal
of manoeuvre warfare is to nullify one’s own
weaknesses, produce synergy of effort, present
a dilemma to the enemy, deny the enemy of
one or more of their capabilities, and then
exploit their weaknesses.9 In effect, it offers the
Australian Army a means of fighting above its
weight.

Manoeuvre warfare aims to exploit enemy
weaknesses through speed (of decision and
action), offensive action, and mental agility;
where forces fight-to-move rather than move-
to-fight.10 This allows a force to maintain
tempo and out-manoeuvre the enemy.
Manoeuvre warfare emphasises that lines of
operation may involve military, political,
moral, social, economic and humanitarian
decisive points. The manoeuvre force must be
able to achieve simultaneity in concentrating
the effects of these to pre-empt, disrupt or
dislocate the enemy. A concept of manoeuvre
warfare for the Australian Army must
emphasise tempo, simultaneity and con-
centration of effects in order to defeat an
enemy in the future.

Typically, manoeuvre requires the use of
two types of forces to defeat the enemy: the
ordinary (or holding) force and the extra-
ordinary (or mobile) force.11 The ordinary force
may need to fight an attritionalist style battle
to hold the enemy and must be equipped

accordingly. The extraordinary force provides
the manoeuvre that will dislocate the enemy
and therefore must be mobile and lethal. These
concepts illuminate the need for a balanced
force when designing an Australian Army
concept for manoeuvre warfare. 

Even with a balanced force “manoeuvre
warfare will continue to be filled with
surprises, friction, and chance making co-
ordination after contact with the enemy almost
unworkable”.12 Consequently subordinates
must be entrusted, through directive control, to
use initiative to seize opportunities which
achieve the higher commander’s intent.
Directive control has been in Australian
doctrine for a number of years though its
practical application has been hindered by a
growing culture of risk aversion and distrust.13

Directive control is essential to the successful
implementation of manoeuvre warfare in the
Australian Army, but trust and confidence
must first be re-established. 

In summary, the concepts of manoeuvre
warfare emphasise the indirect approach
through attacking an enemy’s centre of gravity
via critical vulnerabilities. Manoeuvre is not a
product of the industrial age, rather it is a
conceptual approach to warfighting. Therefore,
the new ideas and opportunities offered by the
information age should been seen as
opportunities to enhance the Australian Army’s
ability to fight a manoeuvrist war, not as a
challenge to it.

The Information Age and Manoeuvre Warfare
If the industrial age battlefield was

characterised by mass production and large-
scale armies, then the information age could be
viewed as an opportunity for smaller, high
technology armies to dominate the battlespace
using new concepts of manoeuvre warfare.14

William Perry, ex-US Secretary for Defense,
stated that “…we now live in an age that is
driven by information. Technological
breakthroughs…are changing the face of war
and how we prepare for war.”15 In his
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statement, Perry refers to two distinct
components of the information age – the
information revolution and rapid technological
change.

The information revolution refers to the
rapid expansion of internet, tele-
communications and satellite systems that has
occurred during the last part of this century.
These systems now allow the collection,
collation and dissemination of information
faster and in greater quantities than ever
before. The end result and full implications of
these ongoing developments are highly
uncertain, though their potential to improve
situational awareness and tempo within the
battlespace is enormous.16

The second component referred to by Perry
is rapid technological change.  The military
applications of these technologies include
smart munitions, night vision technology,
lasers and microprocessors, just to name a few.
These offer a force greater lethality than ever
before, especially when the effects are
concentrated simultaneously using information
technologies. The combined effect of these
developments is forcing the Australian Army
to reconsider how it should fight a manoeuvre
war in the information age.

These technologies are already having an
effect on the modern battlefield. The concept of
asymmetric warfare,17 though not new, has
evolved as a result of technological advances.
Conventional forces now face a wider variety
of threats requiring greater dispersion to reduce
the risk of detection and destruction by
precision weaponry, as witnessed in Kosovo.
Equally, digital communications, global
positioning systems and enhanced target
acquisition systems assist force dispersion and
allow the simultaneous concentration of effects
without the need to concentrate forces.
Command of dispersed forces is being
simplified by linking all systems – the
network-centric battlespace.18

Networking the battlespace, (referred to as
systems integration, network-centric warfare,

or the system of systems approach)19 will be
achieved through the digitalised linking of all
the component systems. It will involve the
application of information technologies to
acquire, exchange and employ timely digital
information throughout the battlespace. Such a
system would be tailored to the needs of
decider (the commander), shooter (combat
systems) and supporter (combat support and
services), allowing each to maintain a clear and
concise vision of the battlespace necessary to
support planning and execution.20 The result is
shared situational awareness, which would
allow the Australian Army a means of
achieving manoeuvre dominance against an
enemy over vast distances.

While the development of information age
warfare systems has the potential to
substantially increase the fighting power of the
Australian Army, it can also be a two-edged
sword.21 The linking of systems also makes
them vulnerable to attack through cyber-
manoeuvre.22 The relative low cost of cyber-
manoeuvre allows small countries to achieve
disproportionate effects on a much larger
enemy.23 While the Australian Army must now
protect its systems from this new threat, it also
presents an opportunity for the Army to fight
above its weight. Therefore, in developing a
manoeuvre warfare concept for the Australian
Army in the information age, a balance must
be struck between offensive and defensive
capabilities.

A Concept of Manoeuvre Warfare for the
Emerging Australian Army 

To fight and win on the future battlefield
the Australian Army must apply the ideas and
opportunities offered by the information age to
its concept of manoeuvre warfare. Australian
Army doctrine states that its capacity to fight
and win is dependent upon its fighting power.24

The Army generates its fighting power through
the combination of three interdependent
components; the intellectual, moral and
physical. The intellectual component provides
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the knowledge to fight; the moral component
provides the will to fight; and the physical
component provides the means to fight.25

The concept of manoeuvre warfare for the
Australian Army, modelled in Figure 1,
highlights the central importance of
manoeuvre theory to the Army’s fighting
power. The model has been developed through
the combination of ideas and concepts that are
relevant to the Australian Army in the future.
Manoeuvre theory, being the conceptual basis
for the Australian Army’s warfighting
philosophy, is placed centrally. The model
shows manoeuvre theory being integrated into
the three components of fighting power,
providing a unity of focus across the Army.
This, combined with the new ideas and
opportunities of the information age, provides
a means of countering the corrosive effects of
the “fog of war”.

While simplistic, the model emphasises the
importance of manoeuvre theory in the
information age. Information age ideas and
opportunities are seen to enhance manoeuvre
theory and the Army’s fighting power,
allowing it to fight above its weight. While all
manoeuvre concepts and tenets are relevant,
the three tenets of manoeuvre most suited to

the Australian Army are tempo, simultaneity
and the concentration of effects. These tenets
are chosen as they incorporate most other
manoeuvre ideas (see Table A), they suit the
needs of a small army with a large area to
defend and they meet a critical requirement -
they are potentially inexpensive to develop.
There is no reason to believe that the
Australian Army of 2030 will be funded any
better, in relative terms, than now. Therefore,
the Army should embrace tenets that allow it
to maximise effect while minimising mass.

Tempo is important as it allows a
commander to “get inside” the enemy’s
decision cycle and offset some of the potential
disadvantages of a smaller force.26 Tempo can
be achieved through a variety of means.
Improved situational awareness, via battlefield
sensor systems and a networked battlespace,
leads to decision superiority and faster decisive
action. Decisive action requires a fast, mobile
and lethal force. While this requires suitable
equipment and training, it is equally dependent
upon organisational groupings that allow the
formation of “combined arms teams” best
suited to the task at hand. Directive control
aids tempo as it gives commanders the
flexibility to seize opportunities while

Figure 1. A Proposed Concept for Manoeuvre Warfare for the Australian Army
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Table: A.
The Australian Army Tenets of Manoeuvre and Other Related Ideas and Concepts

ANNEX A TO OPS ESSAY DATED 2 NOV 99
The Australian Army Tenets of Manoeuvre and Other Related Ideas and Concepts*

AUSTRALIAN ARMY RELATED IDEAS, CONCEPTS AND OPPORTUNITIES
TENETS OF MANOEUVRE MANOEUVRE THEORY INFORMATION AGE 

TEMPO Maintenance of advantage Network-centric warfare
Professional mastery/battle cunning Battlespace sensor integration
High velocity – low mass Digitisation – C3ISR
Speed and synchronisation Battlefield combat identification
Boyd Cycle – OODA Loop Cyber-manoeuvre
Effective C2/decision superiority Light, lethal combat force
Reach back logistics/ Enhanced situational awareness
sanctuary battlespace
Fight-to-move
Directive control
COG/key vulnerabilities
Force compatibility and tailored
organisation
Integration with National Manoeuvre

SIMULTANEITY Shock action Network-centric
Surprise Digitisation – Sensor/shooter/
Boyd Cycle supplier links
Reach back logistics Cyber-manoeuvre
Multi-dimensional rapid nodal Digitised stock control
takedown Perception management
Force compatibility and tailored
organisation
COG/key vulnerabilities
Integration with National Manoeuvre

CONCENTRATION OF Massing for Decision Enhance platforms
EFFECTS Multi-dimensional rapid nodal Smart/brilliant munitions

takedown Battlespace sensor integration
Shaping the battlespace Satellites, attack helicopters, PGM
Empty battlespace/dispersion Volumetrics
signature reduction EMP, NBC, HPM
Tailored lethal and non-lethal force Laser technology
Detect and inform/precision Cyber-manoeuvre – Soft force
engagement (knowledge based force)
Survivability Information operations
Integration with National Manoeuvre
COG/key vulnerabilities
Force compatability and tailored 
organisation

*Terms and concepts drawn primarily from LWD1 and FLWD 2000 (Draft) – grouping by the author.
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minimising force losses – an important
consideration for a small force such as the
Australian Army.27

Simultaneity, the synchronisation of a
number of effects at the same point in time,
compliments tempo. It can allow a small force
to have a disproportionate effect within the
battlespace through the synchronised
application of a number of actions against the
enemy, while simultaneously resupplying,
manoeuvring and preparing for future
actions.28 These actions may incorporate a
combination of physical and cyber manoeuvre
directed against key enemy vulnerabilities.
These attacks do not necessarily require a large
force, simply a well-balanced force that is
integrated through a networked command and
control system. Once again, directive control
will provide commanders with the flexibility to
meet the intent while minimising cost.

The “punch” is provided by the con-
centration of effects, not the force, against the
enemy. The use of information age advances
such as surveillance sensors, networked
battlespace systems and smart munitions allow
the effects to be concentrated accurately and
rapidly. Force dichotomy is important, as the
enemy force may need to be fixed in order to
target key vulnerabilities.29 This may require a
force with superior lethality, though this does
not necessarily imply a heavy combat force.
Information age advances in weapon
technology have the potential to give a light,
mobile force the ability to fix a larger, heavier
force through the combination of manoeuvre
and lethality. Cyber-manoeuvre, already
described as cheap and relatively simple, can
be used to lessen a larger force’s advantage
through disrupting communications, and
potentially their national support base.30

In summary, these tenets require a
balanced and modern combat force capable of
high mobility, speed and lethality.  The force
would be dependent upon modern sensors to
detect the enemy, allowing commanders to
make timely decisions and take decisive action,

thus maintaining tempo.  This would require a
networked battlespace that links the decider
with the shooter and supporter, allowing
simultaneity of action and the concentration of
effects, rather than forces. The integration of
information age technology with manoeuvre
concepts would allow the future Australian
Army to have a disproportional effect within
the battlespace, as emphasised in Figure 1.

Information age technology has also
opened up the modern combat force to far
greater scrutiny and influence than ever before.
The media, politicians and public can now
observe, and potentially influence the tactical
battle, as evidenced in East Timor in recent
months. The Australian Army of the future will
operate in a complex environment that will
require it to synchronise its efforts in a wider
arena. Therefore, a concept of manoeuvre
warfare for the Australian Army would be
incomplete and ineffective without placing it
into the wider context of national manoeuvre.

National Manoeuvre
The Australian Army will not fight the next

conflict in a vacuum, and it is therefore
necessary to adopt a “whole of nation”
approach to manoeuvre, as shown in Figure 2.
Sun Tsu stated that, “to subdue the enemy
without fighting is the acme of skill”.31 To
achieve this, a commander must exploit all
available assets to pre-empt, disrupt and
dislocate the enemy forces. These assets may
include political and diplomatic manoeuvre,
manipulation of public will (both friendly and
enemy) and the application of creative and
innovative leadership.32 Manoeuvre on multiple
levels requires training and national security
strategies that help commanders focus on the
main effort. When all these assets are
combined with a modern combat force that is
trained in the tenets of manoeuvre, the
emerging Australian Army will have a
comprehensive concept for manoeuvre
warfare.



To be successful in future the Australian
Army must be capable of manoeuvring on
multiple levels, making best use of all its
national assets. Figure 2 has been designed for
this article to model the relationship between
the components of national level manoeuvre,
relevant to the Army. It uses the familiar
analogy of a formation in the advance. The
objective, in this case is a 21st century
adversary who in military terms may be our
equal, or superior. The vanguard represents
national level leadership that provides the
guidance for Army policy. Manoeuvre warfare
depends upon leaders who are willing to be
bold and innovative in their use of tactics,
while confident in applying directive control.33

These concepts are equally as important for
Australia’s national leaders if it is to be
successful in future conflicts.

The main body is made up of a modern
combat force, incorporating all three Services,
that is trained in manoeuvre warfare and can
synchronise its forces to achieve a
concentration of effects. To achieve this, the
force itself must also be suitably structured and
equipped. The threat facing Australia in the
future is unclear and tomorrow’s Army must
have the flexibility to meet a number of
strategic threats. It must also be equipped with
the technologies previously discussed to defeat
the enemy. Funding for such technologies is
ultimately dependent upon national will.   

As in the past, the success of military
operations will depend largely upon “winning
the hearts and minds” of the people. The public
support a military force is able to engender and
preserve through its media image, is in some
cases as important as its actual accom-
plishments.34 Future commanders and strategic
thinkers must be alert to the potential of being
out-manoeuvred by the media who can distort,
exploit or even plainly fabricate reality to meet
their own ends.35 Alternatively, the media can
be used as an effective medium for winning
public support while attacking the enemy’s
support base. Public support will be a power
component of any future concept for
manoeuvre warfare for the Australian Army.

“Presidents and Prime Ministers learn what
is happening (in the war) from TV before
diplomats or generals can report back to
them…creating a sense of unreality about real
events”.36 Military commanders at all levels
cannot afford to be dislocated from their
political commanders in this manner. Politics
and diplomacy are therefore key elements of
manoeuvre. Politicians provide the resources
and direction for the military commander to
fight the battle; diplomats provide “manoeuvre
by negotiation”.37 Therefore, political
diplomacy, combined with a clear national
security policy, provide the flank protection for
the military component. In the future,
manoeuvre warfare will be dependent upon

THE RELEVANCE OF MANOEUVRE WARFARE TO THE AUSTRALIAN ARMY IN THE INFORMATION AGE 11

Figure 2. Manoeuvre at the National Level
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achieving tempo, simultaneity, and a
concentration of effects at all levels.  

Conclusion
Manoeuvre warfare will continue to remain

relevant in the information age. The new ideas
and opportunities that the information age
presents should be seen as a means of
enhancing manoeuvre rather than replacing it.
Information age technology has the potential
to provide a small and mobile force such as the
Australian Army with the means to have a
disproportionate effect upon the battlefield,
enhancing its ability to fight above its weight.

The concept of manoeuvre warfare for the
Australian Army modelled in Figure 1 builds
upon the current doctrine of fighting power.
Manoeuvre theory is placed central to the
components of fighting power, continuously
feeding in new ideas and concepts. The
advances of the information age are integrated
into the manoeuvre concept, enhancing
situational awareness, decision superiority and
allowing a commander to take decisive action
before the enemy. In effect, the integrated
model shields the modern fighting force from
the corrosive effects of the “fog of war”.

The three tenets of manoeuvre theory
identified as having the most relevance to the
Australian Army are tempo, simultaneity and
concentration of effects. These tenets provide
the Army with a simple, achievable and
relatively affordable goal in restructuring its
forces to fight a manoeuvre war in the
information age. They should be viewed as
being inclusive of other manoeuvre ideas and
concepts while being well suited to such
information age concepts as network-centric
warfare and cyber-manoeuvre. The integrated
concept of manoeuvre warfare would provide
the Australian Army with a means of
enhancing its fighting power and increase its
ability to fight above its weight.

In the future, the Army’s concept must
incorporate a national manoeuvre strategy, as
shown in Figure 2. Successful manoeuvre in

the operational environment will be dependent
upon, and must be supportive of, political and
diplomatic objectives, public support and
national policy. Most importantly, strong and
flexible leadership is required at all levels to
ensure that the Army is focused, trained and
equipped to fight and win the manoeuvre war
while making the best use of information age
advances.
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Another RMA was also occurring on the
other side of the world in the inter-war

years, this time led by the United States and
Japan. Both nations developed carrier aviation
and amphibious warfare capabilities and
doctrine. The wartime experience, especially
for the United States, brought about a
maturing of the concepts, tactics, organisations
and instruments which allowed the revolution
to reach a climax in the amphibious warfare
waged by General Douglas MacArthur in the
Pacific, and some years later in the Korean
War. Following the Korean War the United
States languished in Vietnam as that nation
sought to develop another doctrine that would
allow the exploitation of emerging
technologies such as rotary wing aircraft and
laser guided bombs.

The AirLand battle doctrine subsequently
developed by the United States is analogous to
the manoeuvre warfare and amphibious
doctrines developed and adopted in the World
Wars. With its genesis in the airmobile cavalry
assaults of the Vietnam Conflict, it was
AirLand battle doctrine and not only

technology that was the blueprint for United

States-led coalition forces’ success in the Gulf

War. The huge mechanised operations, the

surgical use of air-power, overwhelming fire

from the artillery and missiles fired by the

Multiple Launch Rocket Systems, and the final

encirclement of Iraqi forces marked what could

be considered a near perfect synergy between

RMA technologies and AirLand battle.2

In all RMA examples this century, it is

important to note that although there was

evidence before the World Wars and the Gulf

War that new warfighting doctrines were being

developed, an RMA was not recognised until

the combination of new doctrine, technology

and organisation had been proven on the field

of battle. In situations such as the recent NATO

air operations in Kosovo where a limited

military campaign showcases particular RMA

technologies, it is difficult to recognise whether

another RMA has occurred or whether it is a

case of evolutionary development.

Some Aspects of the Revolution in Military
Affairs and the Impact on the ADF

By Colonel M. Goodyer, Director Future Warfare

The Gulf War of 1991 is recognised by military institutions worldwide as a turning point in
military affairs and a practical demonstration of another Revolution in Military Affairs (RMA).1

From an historical perspective an RMA has been occurring approximately every 30 years this
century beginning with the use of tanks and new tactical techniques in the final year of World War I
to overcome the linear stalemate of trench warfare. In the decade leading to World War II new
techniques and weapons continued to be developed. The synthesis of these innovations emerged as
the Blitzkrieg doctrine in Nazi Germany. Using massed Panzer divisions, which embodied the
integration of the tank, radio communications and attack aviation, the German Army restored
manoeuvre to a pre-eminent position as a battle winning strategy. This approach to warfare was
further exploited by the Soviet approach to mechanised warfare where tank and mechanised
formations, airborne forces and air armies, conducted deep battle and successive operations to
achieve the destruction of an enemy force throughout the depth and breadth of an immense
continental battlefield.
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Critical Issues
Against this historical backdrop the ADF is

grappling with some of the perceptions and
legacies of the Gulf War, the NATO
involvement in Kosovo and ADF operations in
East Timor, while at the same time trying to
develop a technologically adept and
doctrinally versatile force for the 21st century.
At present the best intellectual minds of the
ADF are engaged in examining the nature of
future conflict and assessing who our likely
adversaries might be and where the next
battlefield may lie. Out of this examination
should emerge a coalescing of technologies
and ideas into a suitable doctrinal framework
for prosecuting war. This is quite a challenge
for the ADF and the aim of this article is to
assist the reader in understanding some of the
complex issues facing the ADF. 

The Gulf War, Kosovo and Bloodless Warfare
One of the trends of thought that emerged

from the Gulf War was an expectation from
the citizens of Western countries that wars in
the future may be relatively bloodless affairs
and this has been reinforced by the recent
Kosovo conflict. In Kosovo NATO adopted a
deliberate strategy that ruled out the use of
ground forces. The strategy of adopting an
“air" campaign is still being analysed but it
seems clear that the air campaign failed to
prevent widespread ethnic cleansing in
Kosovo. NATO nonetheless proclaimed victory
solely on the basis of the use of air power, at
the cost of only two aircraft and the loss of no
personnel.3 Many potential adversaries though
would have noted that the “wish to avoid
casualties appears to have become an
overriding principle when deciding rules of
engagement".4

Ground combat is now seen as politically
unpalatable due to the inevitability of
casualties and collateral damage. The NATO
operation in Kosovo highlighted an increasing
preoccupation in Western societies for the
development of highly legalistic, procedural,

rule-constrained forms of military violence
where the two major (unwritten) rules are zero
casualties and zero collateral damage. This is
partly for moral reasons that have to do with
50 years of increased emphasis on human
rights, partly because of the Geneva
Conventions and partly because of technology,
but it is technology which is the key driver
here. As Michael Ignatieff said in an ABC
Radio National program on The Future of War,
“What becomes technically feasible quickly
becomes morally desirable.”5 The Gulf War and
the Kosovo conflict have undoubtedly led to
the belief that war in the future may simply be
a case of “Select enemy. Delete" as suggested
by an article in the Economist in March 1997.6

Professional military officers consider it
extremely unlikely that a confluence of
technology, surprise, organisational skill,
military intellect and doctrine (all the
ingredients of an RMA), and a corresponding
lack of these qualities on the part of an
opponent, will present themselves again, as
they did in the Gulf War. However, military
professionals do foresee future conflicts as
being more complex, more intense and more
lethal than ever before. Since the Gulf War and
as demonstrated in Kosovo there have been
further technological advances in weaponry
with emphasis on increased range, lethality
and precision, along with increased complexity
of digitally based command and control
systems amid a growing demand for
information.

The Futurist’s View 
Trying to predict the nature of future

warfare is therefore a largely speculative
endeavour. Noted military futurists Alvin and
Heidi Toffler have postulated that the post-
industrial information society has produced the
potential for “Third Wave Warfare"
transcending industrial wars in the same way
that the former displaced agrarian warfare.7 As
to what form “Third Wave Warfare" will take
in the future there is a great deal of uncertainty
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due to the fact that it is going to be much
harder to define concepts of vital interests and
sovereignty. As nation-state economies
become increasingly interdependent through
the onset of globalisation they inevitably
surrender part of their sovereignty to
increasing cultural and economic intrusion. 

Military theorists have the view that all
warfare through the ages has operated in a
cloak of uncertainty and often refer to the
great Prussian military theorist/philosopher
Carl Von Clausewitz who recognised the role
uncertainty plays in war. Clausewitz did not
describe in detail how future wars would be
fought, but he was a futurist in his own right.
In constructing a theory for thinking about
war, he assumed that warfare’s essential
ingredients would be “fog" and “friction".8

Most military forces occupy a large amount of
their time trying to pierce the fog of war and
reduce friction through a combination of new
technologies, new operational techniques or
tactics. Unfortunately, these new technologies
bring with them their own “fog" and “friction".
One example maybe an information glut that
will create its own fog of war. The professional
military officer is therefore continually faced
with an increasingly difficult predictive task. 

Future Conflict and the Nation State
Future conflicts will still retain some

aspects of traditional warfare, (although
probably not the same scale as the Gulf War of
1991) with sporadic outbreaks on the Asian
landmass, central Europe, the Middle East,
Africa and within our own region as evidenced
by East Timor. We may see an increasing
number of civil wars with their associated
savagery prosecuted by forces who are
irregular in nature but who have access to
some modern weaponry. These forces will
resist any attempt by the United Nations or
coalition forces to bring them to a closure
without significant commitment of ground
forces. We have already seen demonstrated in
Kosovo, nervousness on the part of

governments to committing ground forces;
haunted by the spectre of large numbers of
casualties. 

One aspect of the future the military
professional can predict with some certainty is
that conflict will remain an inevitable part of
the ongoing transformation of the nation state.
Today we seem to be approaching the 21st
century where the incompetence of the nation
state has been demonstrated along the fault
lines of the former Yugoslavia, a famine
plagued North Korea and onto Zaire, Sri Lanka,
Rwanda, Liberia, Afghanistan, Algeria,
Chechyna and East Timor. Future wars and
conflicts will inevitably be shaped by the
inability of governments to function as an
effective entity, to control the distribution of
food, and the failure of many ethnic and
nationalist groups to compete in the post
modern world as they break away from their
host nation state. Where the breakaways and
reordering occurs are the attendant population
flows, feeding humanitarian crisis and
sparking class and ethnic warfare as evidenced
in Rwanda, Kosovo, and the former
Yugoslavia, more brutal than anything
imagined since the end of World War II. Out of
this nation state catharsis, we are beginning to
see evidence that irregular forces are likely to
be, along with nation state conventional
forces, the most prevalent.

Irregular Forces-Potential Adversaries
Irregular forces have always existed in their

various forms as insurgents, militias, freedom
fighters or terrorists, but the increase globally
of ethnic rivalry, religious bigotry, terrorism
and heavily armed crime cartels is likely to
foreshadow an increase in irregular warfare
and make intervention in future conflicts
brutal, casualty causing affairs. Whether the
ADF is involved in peacekeeping operations or
more conventional military operations, there is
every likelihood these irregular forces may be
the adversaries. Irregular forces can be
particularly tough opponents, as they do not
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usually conduct their fighting under
international codes of humanitarian law and
look to cause casualties to both civilian and
military forces as a means of furthering their
aims.

For irregular forces there are no rules, no
uniforms, no front lines, no inhibitions or
limitations and at times, no territory to defend.
Irregular forces can in most instances choose
where and when to strike, when to appear and
disappear, all the while using quite
sophisticated commercially available
communications. History suggests that
irregular forces will try to broaden the
spectrum of conflict in an asymmetric manner;
failing to find decisive victory at one level
contributes to greater effort at another. The
attraction of resorting to this form of warfare
would be particularly appealing to terrorist
organisations, drug cartels, revolutionary
forces, militias and ethno-nationalist forces. Of
course, the spectre haunting all governments
and military forces is that of an adversary
resorting to biological and chemical warfare.
How to adapt and successfully prosecute
warfare against an adversary prepared to wage
war in an asymmetric manner is a significant
challenge facing the ADF.

Technology and the RMA
Technology may give our military forces

new capabilities in the form of robotics,
protection for the individual soldier and access
to precision weaponry but there are sharp
limits at present as to how technology can add
to effectiveness in asymmetric conflicts. The
way many nations overcome this difficulty,
particularly for their armies, is to prize highly
the individual initiative and leadership of the
commander and soldiers of a small team. In
the past there was a need for large numbers of
soldiers doing what they were told en masse,
and used quite literally, as cannon fodder. This
will not be the case on the future battlefield,
where every person (male and female) will
have a role to play and be capable of making

decisions and taking action so that, by virtue
of the relatively small numbers in the team,
and the degree of firepower they will each
control, they will have a significant effect on
the outcome of the battle.

The ability of small highly lethal teams able
to control battle outcomes over a significant
distance suggests that the concept of a
battlefield will no longer be relevant. Instead,
military professionals will be using the term
“battlespace" to encompass land, sea and air
domains. Every commander within a
battlespace, from the junior corporal to the
general in command, will be connected
electronically within a network with the ability
to synchronise all weapon platforms within
their battlespace and bring coordinated
precision fire on the adversary in conjunction
with the overall manoeuvre plan. It is likely
that fire will be delivered from air, land or sea
platforms outside the battlespace (in order to
reduce vulnerability and minimise casualties).
Such an approach would suit an Australian
way of warfare where “economy of effort" will
be the overriding consideration.

If we look ahead to 2020 some of the
technologies available to a future battlespace
commander would reveal that the RMA has
had a profound effect. Uninhabited aerial
vehicles will have replaced some inhabited
platforms and provide a variety of functions
from surveillance to delivery of effects by
using a mix of sensors that detect and track all
types of targets in all weather conditions.9

Other on-board sensors will be able to sniff out
the release of chemical agents or detect
radioactivity. Other forms of these craft will
carry ammunition payloads of various types
and, using special encoding and decoding
techniques, the battlespace commander may be
able to call on those platforms for precision
strike. A battlespace commander of the future
will also have access to precision weapons
fired from ship platforms offshore, and
stealthy, highly manoeuvrable air platforms.
The type of weaponry will vary compared to
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that carried by uninhabited aerial vehicles,
being heavier in nature and able to be fired
from greater stand-off distances with
unparalleled precision. As deadly and as
accurate as these future weapons may be, a
skilful and shrewd adversary may look to
urban areas to negate the effects of our
technology. Urban warfare is expected to be
more prevalent in the next century as the
world’s population migrates to urban areas.10

Approximately 300 cities, with more than one
million people will be in existence in the next
century.11

Urban Battlespace
It will be within this urban environment

where Western military forces of the future will
have to apply their technological and
intellectual power if they are to avoid
unacceptable consequences. There are two
aspects to the problem for Western military
forces. First, they will be looking to minimise
casualties to their own forces, and secondly,
they would be looking to reduce collateral
damage. Leveraging technology to advantage
and developing a new form of “Network-
Centric Warfare" that links the “sensor" to the
“shooter" through a combination of advanced
sensors and fail-safe communications, may be
the key battle winning factors in this type of
conflict. The forms that “sensor" and “shooter"
technology may take are, “see through wall"
radars, sensors that can sniff out nuclear,
biological, and chemical contamination, micro
uninhabited aerial vehicles (fixed and rotary
wing) and robots of all types to assist the
combat teams in fighting close battles. The
individual soldiers of the combat teams will
also operate from a protected platform (similar
to the tank of today, but with vastly superior
precision weaponry, sensors and protection)
and when outside the platform in a protective
“exoskeleton" providing protection against
small arms projectiles and nuclear, biological
and chemical contamination.12

From a military professional’s point of view
these are times of great expectations, but we
should treat with caution expectations that
such technological advances will lead to
bloodless victories. A great deal will depend on
the development of cost-effective weapon
platforms for the sea and air domains.
Scientists will also need to explore ways for
the electromagnetic spectrum to carry all the
data needed to prosecute future war in a
variety of different environments, and provide
the means for electronic strike. There may
simply not be enough bandwidth available for
all requirements, but it will be vitally important
for this problem to be solved so that small
military forces like the ADF can achieve a level
of synchronisation not possible in past
conflicts. The cost of digitising military forces
to achieve this end state will be an enormous
but essential undertaking, particularly if the
ADF wishes to remain interoperable with allies,
like the United States. There is also no
guarantee that in a future conflict with all the
mass of data available, the commander will get
the vital piece of information needed at the
right time.

A New Doctrinal Paradigm
In order to deal with the difficult and

complex issues of the future, military
professionals need to link the promises of
technology and increased levels of knowledge
of all types into a new paradigm for
prosecuting war. We already know that our
battlefield combat team leaders of the future
will be masters of information technology and
be capable of assessing complex situations and
acting quickly and decisively. As for the
generals, admirals and air marshals of the
future, they will have to be mentally tough,
physically robust and highly trained in the
ever-increasing political and diplomatic
situations into which they will be thrust. A
future general, admiral or air marshal will have
to be the absolute master of the business of
war in all its forms in order to cope with the
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more complex and fast moving battlefield of
the future. These future leaders will also have
to find the right paradigm in which to operate,
and success on the future battlefield will most
likely go to the military force that has been
able to make this shift in thinking. One
prediction is that that those militaries that
move from a structuralist, hierarchical
approach to a networked, knowledge-based
approach to future war will be in a distinctly
advantageous position.

The shift to an information and
knowledge-based warfare paradigm means that
in the future, components of the ADF will no
longer be defined in terms of amphibious
warfare, armoured warfare and strategic strike.
Instead, the ADF will move toward the
development of future warfare concepts
embracing; C4, ISR, force projection, force
protection, tailored effects, and force
sustainment. Exploitation of these concepts
relies heavily on the fusion of information into
intelligence and situational awareness that
allows commanders to introduce concepts of
warfighting that would otherwise be the realm
of fantasy. It is therefore quite important for
military concept writers to now exploit these
future warfare concepts so that the ADF can
respond rapidly and decisively to a complex
and changing environment. The RMA is not
only about platforms, sensors and weapons – it
is about developing a concept of future warfare
that links the technological shifts with the
intellectual power of the organisation in order
to produce a new effects-based doctrine.

Conclusion
Having developed the appropriate doctrine

and invested selectively in technology may at
best only begin to pierce the Clauswitzian “fog
of war". The future battlefield will still hold
many dangers, even to the most tech-
nologically adept and doctrinally sound
military forces. Uncertainty is inevitable in war
and the best the ADF and other professional
military forces can do is reduce uncertainty to

manageable proportions through ex-
perimentation at all levels. Small economy of
effort forces like the ADF, will rely heavily on
support from organisations like DSTO to
selectively pursue some areas of the
technology revolution including intelligence,
command systems and surveillance, while at
the same time investing substantially in the
military education of future battlefield
leaders.13

For the ADF, investment in the education
and training of junior leaders will be vitally
important. The ingredients for achieving
victory in the future will reside in these future
commanders understanding the nature of
future war, and sensibly and selectively
applying RMA technologies to a new doctrine
for prosecuting war. Additionally it will be
essential to preserve and nurture a core of
middle ranking military thinkers and doctrine
writers who will be the engine room of
doctrinal change in the ADF.14

The Gulf War was an example of a
particular doctrine, AirLand battle, where the
confluence of technology, geography and
military intellect came together in a successful
conclusion. Like the architects of AirLand
battle doctrine, it is only military professionals
who have been schooled in military
operational art that can develop and
implement new doctrine ready for the next
conflict. Given the complexity of conflicts such
as Kosovo and East Timor, any new doctrine is
likely to be constantly changing shape and
emphasis for some time into the future. As
elusive as the search may be, we must persist
otherwise as an ADF we may fall into the trap
of entering the next war without a clear
doctrine. The choice for the future should be
clear: while it may be dangerous to enter the
next war with outdated technology, it will
almost certainly be fatal to enter the next war
with outdated ideas.
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Leadership

What is Leadership?

When examining leadership, it is
important first of all to define what

exactly leadership is and identify its
component skills.  This, however, provides the
first stumbling block.  There are many different
definitions of leadership, and scholars have
been unable to agree on what exactly
constitutes leadership in the management
context.

Klenke (1996) identifies these differences in
stages of the development of leadership theory
shown at Figure 1, and these four basic
approaches continue to underlie most
leadership theory. 

Klenke concludes her analysis of
contemporary leadership literature un-
convinced of the value that it adds to our

understanding of leadership in management, as
all appear to focus on the “leader” being
somehow different from other managers and
above their day-to-day concerns.  

Leadership Skills: Leadership vs Management
Within the framework of management

studies, the issue of leadership revolves around
defining how leadership skills differ from
managerial skills.  Zaleznik (Gabarro, 1992),
for example, sees leaders and managers
carrying out completely different roles in an
organisation, falling “naturally” into different
personality types that are deemed to be largely
non-interchangeable: leaders and managers are
different types of people.  While managers are
day-to-day or routine operators, according to
this theory, leaders look for new approaches
and envision new areas to explore.

Leadership Skills for APS Managers
in Defence

By Jacinta Carroll, Department of Defence

Traits (1930s and 1940s) – individuals have distinct personality traits of leadership

Behaviours (1950s) – behaviour shows leadership, rather than character traits

Situation (1970s) – interaction between leadership traits and specific situations

Charismatic/Transformational (1980s/1990s) – leaders motivating followers

Figure 1. Stages of Leadership Theory (Klenke, 1996)

In order to assess the leadership skills required by a middle manager in the public sector, it is
necessary to probe the following questions:

• What is leadership?
• What leadership skills are needed by managers?
• How do these leadership skills translate into:

a. the public sector; and
b. middle management?

After addressing the theoretical concepts above, this article will examine the Department of
Defence as a case study and focus on some of the challenges and issues faced by this public sector
organisation in developing leadership skills.  Strategies, initiatives and opportunities to address
these issues will be drawn both from the literature and from the experience of Defence. 
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Commentators such as Yukl (1989, in
Karpin, 1995) have criticised this diff-
erentiation as artificial and contrived.  By
comparison, they see leadership is demoted to
being a sub-set of management – the
management of human resources (Mellors,
1996).

Research by Kotter in 1990 (Mellors, 1996)
on the main differences between leaders and
managers against management functions
produced the information at Figure 2.

While at first glance Kotter’s list may seem
to run at odds with the notion of leadership
skills as a part of management skills, it should
be noted that Kotter does not identify these
attributes as mutually exclusive personality
traits, in the manner of Zaleznik (Mellor, 1996;
Gabarro, 1992).

The 1995 Report of the Task Force on
Leadership and Management Skills (hereafter
“the Karpin Report”) builds upon this work,
finding that most contemporary authors and
managers agree that the main point of
clarification between the two roles is
leadership’s primary focus on “the people
factor”.  Goleman (1998) adds that this focus
on people highlights the importance of “EQ” or
emotional intelligence as a leadership quality.
Whilst management skills cover a range of
activities, leadership skills can be said to focus
specifically upon other people in the
organisation, and upon motivating them to
follow where the leader directs.  The Karpin

Report summarised the generally understood
differences between leadership and
management thus:

Leadership is about people. It involves
providing strategic direction, identifying a
competitive edge and motivating and
empowering employees to deliver on the
promise of the business.
Management is seen to be about
resources. It is seen to be concerned about
the allocation and distribution of material
and human resources to support the
strategic direction of the business.  There is
wide acknowledgement that the manage-
ment role is not viable by itself, without
leadership, in Australia’s competitive
environment.

(Karpin, 1995, p134)

This is how the Karpin Report saw
individual managers fitting into these
categorisations:

A manager is an individual who achieves
enterprise goals through the work of others
At the senior executive level, a leader is a
good steward of the enterprise’s future.
At all other levels, a leader is an individual
who achieves enterprise goals through the
work of others without relying upon her or
his position or power.

(Karpin, 1995, p14)

Management Leadership

Creating an agenda Planning and budgeting Establishing

Developing people to Organising and staffing Aligning people
achieve the agenda

Execution Controlling and problem Motivating and
solving inspiring

Outcomes Produces predictability Produces change, often 
and order useful and dramatic

Figure 2. Kotter (1990) Management and Leadership Core Differences
(Mellors 1996, p5; Davies 1997, PSMC, 1999)
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Heifetz and Laurie (1997) identify adaptive
challenges as the major challenges facing
organisations today and therefore the ability to
meet, adapt to or chart a new course through a
time of change are crucial elements of
leadership.  In the current climate of constant
change, this aspect of leadership is a
prerequisite for survival, let alone success of
any manager in the current working
environment.  A working environment that
allows for a manager to deal solely with
routine tasks, in the manner of Zaleznik
(Gabarro, 1992) is not only a luxury, but an
anachronism.  

In terms of management, therefore,
leadership should be seen not as the defining
sum of a stand-out individual, but as a discrete
set of people-related skills that fall within a
broader suite of management skills (Karpin,
1995; Craig & Yetton, 1994; Mant, 1997;
Barker, 1997; Barrie, 2000).   Effective
management requires effective leadership.

Using Karpin’s broad definition of
leadership and the principles and insights from
Heifetz and Laurie (1997), Blount and Joss
(Barrie 2000), Goleman (1996) and Mant
(1997), we can summarise general leadership
qualities for managers as follows:
• Judgement;
• Ability to identify and adapt to challenges;
• Systems Thinking;
• Broad Capability (training and experience);
• Strong People Skills including motivation

and empathy; and
• Innovation.

This list is neither comprehensive nor
conclusive, but can provide a general point of
reference for this examination of leadership.

Developing Leadership
While it may be relatively simple to

identify leadership skills and qualities, and
easy to acknowledge their value, the challenge
for any organisation is in developing these
skills in future leaders and being able to
measure the effectiveness of this development.

The Karpin Report (1995) concluded that
leadership training was vital for the
development of leaders, and noted research
showing leadership training to be most
effectively provided through a combination of
courses and on-the-job training.  Other
research in this area has shown that effective
leadership development can be obtained
through managing a combination of courses,
cooperative education programs, on-the-job
training, higher manager involvement,
challenging experiences for individuals and
mentoring (Karpin, 1995; Davies, 1997 and
Bates & Murdoch 1996 in PSMC, 1999).  If
leadership is to be taken seriously in an
organisation, then the organisation must
display commitment to ongoing leadership
development and broader management
development.

Public Sector
How does the list of general leadership

skills above compare to the specific leadership
skills that are required by middle managers in
the Australian Public Service (APS)?

Understanding the differences between the
public and private sectors forms a great part of
the literature on public sector management
(Allison, 1983; Mellors, 1996). The difficulties
inherent in analysing leadership theory in the
context of the public sector is well noted by
Mellors (1996, p.124),

…questions arise as to the scope in practice
for the independent exercise by public
officials of skills such as developing a
vision for the future or decisive decision-
making, which the practical relevance of
leadership attributes such as charisma and
self-reliance for public officials…is arguably
zero. 

Some authors state that, while public sector
management is different from private sector,
many of the skills are interchangeable (e.g.
Wanna, O’Faircheallaigh and Weller, 1999, in
PSMC, 1999); others go further to argue that
the process of governance needs a distinct set
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of abilities not required in the private sector
(Wamsley, 1990; Goodsell, 1990 in PSMC,
1999). 

Research by Morley and Vilkinas (1997; see
also Hughes, 1992, in Mellors, 1996) on
leadership competencies in federal and state
agencies identified a succinct list of the
features of public service that have a major
impact upon public sector leadership:

• Relationship with the public;
• Complexity;
• Relationship to politics;
• Accountability; and
• Policy.

The public sector has matched the private
sector in recognising the importance of
leadership, but the peculiarities of public
service identified by Morley and Vilkinas and

SENIOR EXECUTIVE LEADERSHIP CAPABILITY FRAMEWORK

Achieves Results
• Builds organisational capability and responsiveness
• Marshals professional expertise
• Steers and implements change and deals with uncertainty
• Ensures closure and delivers on intended results

Cultivates Productive Working Relationships
• Nurtures internal and external relationships
• Facilitates cooperation and partnerships
• Values individual differences and diversity
• Guides, mentors and develops people

Shapes Strategic Thinking
• Inspires a sense of purpose and direction
• Focuses strategically
• Harnesses information and opportunities
• Shows judgement, intelligence and commonsense

Communicates with Influence
• Communicates clearly
• Listens, understands and adapts to audience
• Negotiates persuasively

Exemplifies Personal Drive and Integrity
• Demonstrates public service professionalism and probity
• Engages with risk and shows personal courage
• Commits to action
• Displays resilience
• Demonstrates self-awareness and a commitment to personal development 

(PSMPC 1999)

Figure 3.
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others such as Mellors (1996) and
KoracKakabadse (1996) nonetheless remain,
and this will be discussed further. 

There are a number of principles that guide
the performance of a public servant within this
environment, such as those contained in the
Australian Public Service Values, and these are
complemented by policies and guidelines.  A
significant and recent example of guidance on
leadership in the APS can be found in the
Public Service and Merit Protection
Commission’s (PSMPC) Senior Executive
Leadership Capability Framework, which places
leadership skills in the context of the
management skills and values required of a
public sector manager.  The Framework lists
five areas of required leadership competency
for senior public servants:
• Achieves Results;
• Cultivates Productive Working

Relationships;
• Shapes Strategic Thinking;
• Communicates with Influence; and
• Exemplifies Personal Drive and Integrity.

(PSMPC 1999)
While the Framework was drafted

specifically for Senior Executives, it provides a
useful reference for leadership at lower levels
in the APS.  Perhaps more importantly, in
flagging the leadership skills required of senior
public servants, the Framework provides a
guide to leadership development for middle
managers as they progress toward more senior
positions (Kemp, 1999).

While the public sector context provides
some challenges in defining leadership, the
above experiences show that abilities and even
competencies for public sector managers can
be articulated.  Far greater challenges lie in
determining performance indicators to evaluate
the presence or absence of leadership and the
effectiveness of leadership training and
development and in determining how much
autonomy a public servant can exercise in
their leadership role.

Middle Managers
The paucity of information and critical

analysis of the leadership skills required of
public sector managers is matched by the
lack of understanding of leadership for
middle managers.  A significant body of
leadership literature has maintained its links
with “great man” leadership notions, by
limiting itself to leadership at the top, and
does not address leadership at lower levels. 

An example of this is Scholtes’ Leader’s
Handbook (1998), which purports to be a
daily guide for leaders.  The only mention
made of middle management leadership in
this work is to blame poor middle
management leadership performance on a
leadership failure by senior managers
(Scholte, 1998).  It is easier to theorise about
leadership at the top and without constraints.
For all but the few, however, leadership must
be carried out within significant constraints.
These constraints may be in the form of such
things as higher management, peers, policy
and regulation.  While leadership theory
tends to focus on senior managers, therefore,
it has practical utility only when it begins to
factor in the constraints that also affect
middle managers and other managers at any
level.

Middle Managers in the Public Sector
The defining feature of middle manage-

ment is that it is neither autonomous nor
possessed of the level of absolute authority
that the term “leadership” suggests.  As we
have seen, this is not far removed from the
public sector context and the constraints that
exist for Senior Executive Service (SES) and
other managers in carriage of their leadership
roles, through ministerial direction and
public accountability.

Effective leadership skills for middle
managers in the APS do not differ
substantially from those of their private
sector equivalents or SES except in the
breadth and depth of authority (and freedom
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to enact change).  The main differences lie
not in leadership skills required, but that
these skills must co-exist with the skills
required of middle managers in their role as
subordinate-follower in a highly regulated
environment.  An example of this is
devolution of delegation.  The Government’s
industrial relations policy has seen increased
emphasis on leadership and individual
performance for public servants, most
notably through performance agreements;
but the question remains as to how much
authority non-senior public servants have
been delegated to exercise.

Statutory limitations shouldn’t, however,
be an excuse for public sector middle
managers to not display leadership: an
attitude that the Secretary of Defence has
recently criticised as “learned helplessness”
(Hawke, 2000, p.6).   The five main elements
of the PSMPC’s Framework provide a broad
reference point for leadership qualities that
managers at every level should be able to
adopt. 

A 1996 MAB/MIAC report (PSMC, 1999)
placed responsibility for developing future
leaders firmly with senior managers.  The
report stated that leadership development in
organisations should have the following roles
for senior managers:
• Establish clear expectations;
• Assist managers to develop;
• Provide ongoing guidance and support;

and
• Provide human resource support.

KoracKakabadse (1996, p.18) goes further
to examine the role of senior managers as
providing perhaps their most significant
leadership development role through being
an example – both good and bad,

Poor example from the top spreads
through the organisation like
uncontrollable flames, inducing unhelpful
behaviour and undermining morale
internally and image externally. Under

such circumstances, people retreat to only
doing the familiar basics because to do
anything else is to take risks. Such
negative cycles are promoted by poor
leadership 

The key to leadership in middle managers
is that leadership skills should be identified
and actively nurtured and developed by the
organisation and its senior managers.  Rather
than leaving leadership development to the
rather chaotic concept of individuals
manifesting leadership qualities because of
individual traits or a crisis situation (e.g.
Barker, 1997), organisations and their
management should pursue leadership
development and succession as part of their
own leadership activities. 

Portfolio Case Study: Department of Defence
The Department of Defence provides a

fascinating focus for the study of leadership
in the public sector.  A few general statistics
about the organisation provide an indication
of the challenges facing leaders in the
organisation:
• With almost 100,000 personnel, Defence

is the largest public sector employer and
the second largest single employer in
Australia (second to Coles Myer) (Hawke,
2000; COA, 1999a).

• The organisation is spread over many
establishments in every state and territory
in Australia, and has personnel employed
in a number of overseas posts.

• The Department includes employees from
four different “Services” – the Royal
Australian Navy, the Australian Army,
the Royal Australian Air Force and the
APS, each of which have different
conditions of service, training, career
management and promotion systems,
remuneration and culture.
Issues emerging have meant that carrying

out this case study is more akin to current
affairs reporting than an academic study.  In
recent months the Chief of the Defence Force
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(CDF) and the Secretary of Defence, who
jointly head the organisation, have each
spoken out publicly about lack of
performance in the organisation. 

On 17 February 2000, Dr Allan Hawke,
the Secretary for Defence, gave a speech on
the state of the Department.  Within his
critical analysis of the current state of play,
Hawke condemned senior leadership skills in
the Department, 

…too many of our people lack confidence
in many of Defence’s senior leaders.
Justified or not, Defence’s leadership is
seen as lacking coherence, as failing to
accept responsibility and as reactive.

There are certainly elements of what I
would call a culture of learned
helplessness among some Defence senior
managers … (Hawke, 2000, p.6) 
Five days after Hawke’s presentation

Admiral Chris Barrie, CDF, gave a speech on
the leadership skills and actions that are
needed to increase the effectiveness and
efficiency of the Defence Department, stating
that “[t]he essential task for Defence
leadership is fundamental renewal of our
organisation from within.  And this will only
happen through strong direction and our
people owning the process” (Barrie, 2000,
p.5).  

In his speech, Barrie drew effectively
upon the discrete leadership skills of the
military as a reference point for leadership in
the combined ADF/APS Defence
Organisation.  This contrast between
leadership in the ADF and the APS is useful.
While both the military and APS elements of
Defence have knowledge of the “what” of
leadership, the ADF can provide some useful
experience in the “how”.  In particular, the
good example of leadership development that
exists in the Australian Army provides a
useful point of intra-departmental
comparison for public servants in Defence.

Following are individual case studies of
leadership development in the Army and for
public servants in Defence.  The latter shall
include a focus on particular leadership
training programs for Defence public
servants.

These factors, then, form some of the
background to the “learned helplessness” that
has been identified by Hawke.  These are also
the factors that, if left unchallenged, will
impede the progress of the new way ahead
that he and Barrie envisage.

Both in his speech and subsequent
briefings, Hawke has marked out a new way
of doing business that emphasises a need for
leadership action:

Our agenda will revolve around a “results
through people” approach.  A simpler
performance framework will be introduced
from the end of March that will spell out
expectations, roles and the development
needs of all our people so that we can
improve performance, accountability and
communication across the whole
organisation.

An important aspect of this activity is
satisfying the Minister and ourselves that
we are improving our management and
leadership. (DPAO, 2000).

It will be interesting to see both the
employees’ reaction to a new performance
framework and senior management’s
allegiance to it, given that during 1999, as
part of the requirement for workplace
agreements, Defence introduced the Civilian
Performance Management System (CPMS).
While a dateline for completion of CPMS
agreements was imposed (and extended),
there has been no subsequent requirement to
follow through with the CPMS three-monthly
reviews, using CPMS reports as a tool for
training or promotion or otherwise linking it
to work.

While Hawke and Barrie have criticised
the lack of leadership in Defence they have
failed to realise that this is perhaps the only



result that can be had in an organisation that
has no career management for its public
service employees.  Their vision of a
reinvigorated Defence Department based on
superlative leadership skills will remain just
that until they can carry out the sine qua non
of leadership – motivate and inspire their
people.  

All of the empowered, motivated, teamed
up, self-directed, incentivized, account-
able, reengineered, and reinvented people
you can muster cannot compensate for a
dysfunctional system. (Scholtes, 1998,
p.17).

Conclusion
Leadership skills are essential for effective

management in the current and the future
working environments, both in the public
and private sectors.  The general skills
required for managers at all levels can be
summarised as:
• Judgement, including the ability to

identify the challenge;
• Ability to identify and adapt to

challenges;
• Systems Thinking;
• Broad Capability (training and

experience);
• Strong People Skills including

motivation and empathy; and
• Innovation.

In order to meet their obligations to
Government and the public, public sector

managers must factor in the statutory and
delegated limitations to their ability to
exercise these leadership attributes and
middle managers everywhere must be able to
balance leadership with the ability to follow
senior management.

Senior managers in organisations can talk
of the value of the notion of leadership and
the importance of leadership skills, but these
skills must be developed in middle managers
and other levels and fostered for an
organisation, whether public or private, to
benefit from them. Leadership skills can be
developed within an organisation if the
senior management: 
• identifies required skills;
• endorses their appropriateness for

employees; and
• develops a training and development

framework.
The Department of Defence is fortunate in a

number of factors that can enable it to
effectively develop leaders, such as:
• examples and experience of leadership

training and development from non-APS
elements of the organisation; and

• currently undergoing a substantial review
that is focusing on leadership and
management amongst other things.
The challenge is for Defence to take

advantage of these opportunities in an
holistic way to ensure that leadership is
effectively developed within both the APS
and military elements of the organisation.
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Case Study 1: The Australian Army

The Australian Army has a particularly sophisticated understanding of leadership that is
combined with ongoing training.  Leadership of soldiers is essential to being a senior soldier or
an officer and therefore leadership training is carried out throughout career progression in the
Army, and is reinforced as underpinning all training and the carriage of duties.  For “middle
managers”, – middle ranking officers – full-time training at Staff College provides the general
skills and expertise required for transition to a senior command role.  Staff College is a pre-
requisite for promotion to such a position of command, management and leadership.  Every
level of theoretical leadership training is balanced with on-the-job responsibilities for staff to
apply and reinforce the learning. 
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Case Study 2.2:  The Defence Management Diploma Program
This year-long course combined Graduate Diploma level instruction and assessment in

management with on-the-job rotations in a variety of work areas in the Department and a
mentoring program.  The DMDP ceased in 1999 and there is no sign of a replacement course.
The official reason for the cessation of the DMDP was lack of interest in the course – participant
numbers declined from 25 in 1998 to two in 1999. Opinions put forward by two senior Defence
managers suggest the following reasons for its demise:
• lack of senior management support;
• although the course was referred to as the APS equivalent of Service Staff College,

completion of the course did not lead to transition to a leadership/management role;
• neither the mentoring program nor the work rotations were managed by the course to

ensure appropriate work tasks, responsibilities and guidance to complement the course’s
theoretical instruction in management;

• lacking formal recognition and value, the course became seen as a “hiding place for people
not wanted in their normal workplace for a variety of reasons” (personal interview with
author March, 2000) rather than as a valued and respected development opportunity.

Case Study 2:  APS Defence Employee
Some management/leadership training is offered to Defence public servants through courses

such as the Public Sector Management Course, Senior Women in Management and some
support for attendance at university management courses at the Australian Defence Force
Academy as well as one or more civilian positions on most Service Staff Courses. Until recently,
Defence had a civilian equivalent of the Service Staff Courses in the Defence Management
Diploma Program (DMDP), a middle management course (See Case study 2.2 below).  

There is, however, no form of leadership/management training that:
a. Focuses on developing leaders in the Defence public service;
b. Is widely available and known to public servants;
c. Forms part of a career management plan for Defence public servants; or
d. Is actively supported by senior management.

Case Study 2.1: Graduate Development Program
The GDP is a year-long training and development program designed to give graduate

recruits to Defence the skills and knowledge necessary to prepare them for a successful career as
a manager within the Department.  It is the only non-SES development program for public
servants in Defence.
The year consists of: 
• three work placements in different work areas; 
• an Australian Study Tour designed to enhance the graduates’ understanding of the ADF

working environment and the size and scope of the difficulties facing the Defence
Organisation; 

• training in areas including financial management, parliamentary processes and personal
training in job seeking skills and managing their career. 

(JET, 2000)
A review of the GDP in 1998 (JET, 1998), observed that there was no formal leadership

training for program participants, or career management for graduates in the Department
after the course was completed.
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Stress has become a common currency in
the past few years, yet it is often

misunderstood and even stigmatised.
Soderberg (1967) argued that stress was “the
most grandly imprecise term in the dictionary
of science”, as the word is used for different
purposes to describe numerous situations and
behaviours. 

Throughout the 20th century, models of
stress have varied in terms of their definition of
stress, their differing emphasis on physiological
and psychological factors, and their description
of the relationship between individuals and
their environment. The study of stress in
military settings has burgeoned, although it
has been largely limited to combat settings. As
a result, theoretical perspectives on non-
combat military stress are sparse. Nevertheless,
MacDonough (1991) reviewed the most recent
major issues in stress research, and has
attempted to classify civilian stress models for
their application to military settings and stress
issues. He highlights the need for civilian stress
models to be classified so that they can be
evaluated for application to military settings,
and a more complete classification of military
stress models. It is appropriate that these

models be considered, as does Cox (1978), in
terms of the three widely recognised
approaches to the study of stress:
1. response-based definitions and models,
2. stimulus-based definitions and models, and
3. interactional/transactional definitions and

models.
MacDonough (1991) has examined the

degree to which civilian stress theories such as
these can be applied to military settings. He
refers to the work of Snow (1984a, 1984b,
1984c), who argues that interactional models
may have greatest relevance, given that
“Effective performance, particularly under
stress or dangerous conditions, is most likely a
function of personal characteristics and their
interaction with training and task situational
factors”, (Snow, 1984a, pp. 597). Despite this,
he emphasises that there are not necessarily
direct correlations between military motivation
and morale, and performance under stress or in
danger. 

Stress or Strain?
In the occupational stress literature, stress is

normally referred to either as an external
stimulus or a job demand, or as an affective or
attitudinal response. These two definitions are

Non-Combat Occupational Stress and Fatigue:
A Review of Factors and Measurement Issues

for the Australian Defence Force
Captain Samantha K. Brooks, Directorate of Strategic Personnel Planning and Research

Professor Don G. Byrne, Australian National University
and Major Stephanie E. Hodson, Army Recruit Training Centre

While the field of occupational stress research in civilian settings has burgeoned in recent years,
very little has occurred in non-operational military work settings. The concept of military stress is
most commonly described in the literature as an operational or combat issue, and much energy has
been given improving the means by which we measure and treat it. In comparison, there appears to
have been little interest in how to measure non-operational, occupational stress, and few attempts
to systematically identify its effects. The following article seeks to explore this imbalance via a
discussion of measurement issues for the study of occupational stress in the military, and is
intended to provide a point of reference from which investigations of non-combat stress may begin.
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differentiated by Lazarus’ (1966) appraisal
factor. Arnold (1960) distinguished emotional
responses such as psychological strain, from
the objects with which they were associated,
such as job demands. He saw appraisal as the
intervening process between the two. Newton
(1989) argues that most researchers have not
fully comprehended this distinction between
the existence of a demand, and the evaluation
of that demand. Newton also points out that
appraisal is not the same as strain, since strain
is concerned with the affective feelings or
attitudes associated with the appraisal. Most
researchers investigating occupational stress
have employed measures of psychological
strain which either focus on the affective
response to a stressful demand, typically
anxiety, by employing anxiety scales such as
the State-Trait Anxiety Scale of Spielberger
(1983). As this raises the concern of semantic
overlap between questionnaire measures of
occupational stress and strain (Newton, 1989),
occupational stress questionnaires must focus
solely on evaluations of the environment,
while strain questionnaires focus solely on
reported feelings.

Models of occupational stress have likewise
proliferated, yet it seems that there are some
disagreements concerning the definition of
occupational stress or strain in research
investigations. The lack of conceptual
agreement stems partly from the fact that some
researchers have focused on the pressures of a
particular job, while others have been more
concerned with behavioural and health
consequences of work stress. However, it seems
that the lack of a universally accepted
categorisation of work-related stressors
remains the greatest source of contention. 

Measurement of Stress in the Military
Environment

Recent debate and discussion over the
desirability and feasibility of identifying
appropriate stress measurement instruments for
use in the Australian Defence Force (ADF)

indicates an increased recognition of a need to
assess the impact of non-combat occupational
stress in the military, (see Goyne, 1998;
Chapman, 1999a; Chapman, 1999b; Chapman,
2000; Office of the Surgeon General, 1999).
While much of this discussion has centred on
the utility of various stress measurement
instruments and methods to the military, there
is recognition that there is scope to focus both
exclusively on occupational stress and more
broadly on life and job satisfaction, (Chapman,
1999b). The Office of the Surgeon General
(Senate Legislative Committee Brief, 7-8 Jun
99) has identified the following factors as
indicative of occupational stress:
1. work characteristics (task design; work

quantity, diversity and complexity;
resources and equipment; time availability
and deadlines);

2. the physical work environment (noise,
light, ventilation, temperature, space,
working hours);

3. the nature of the work and its relation to
employee temperament, training skills and
experience; and

4. the human environment (organisational
structure, management styles, methods and
practice, clarity and perceived fairness
of conditions, conflict resolution,
communications, training and support,
relations with peers and clients, the clarity
of roles, reasonableness of exceptions and
outcome, the usefulness of the work,
stability of employment).
The capacity of any one measure or

research design to measure each of these
potential occupational stressors is limited.
Indeed, the occupational stress literature has
long purported that the ability of current
measures to determine levels of occupational
stress is heavily dependent on item content. 

Chapman (1999b) offers a number of
logical conclusions to the issue of stress
measurement in the ADF. First, she points out
the need for researchers to avoid criterion
contamination by attempting to measure stress
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using a combination of objective physiological
data, self-report of psychological and/or
physiological debilitation and sources of
occupational stress. Secondly, she also cautions
against the Defence research community
endorsing a stress measure as “the instrument
of choice”, as the requirements of a given
researcher will vary according to research
design, preferred methodology and target
population. 

Occupational Stress
Factors that are consistently linked with job

stress include task demands, workload, job
security, organisational structure, participation
in decision-making, locus of control, and
utilisation of employee skills. The findings in a
number of studies also suggest that the nature,
frequency and severity of organisational
stressors may differ as a function of
occupational level and the type of work
performed (e.g. Axelrod & Gavin, 1980;
Marino & White, 1985; Turnage & Spielberger,
1991). Despite the rapidly increasing research
interest in the topic and the identification of
more stressors, there is still no clearly accepted,
universally used categorisation of stressors.
Clearly, there are many opinions about the
nature of occupational stressors and more than
one way of categorising them. However,
theories of occupational stress have recently
tended to be based on transactional
conceptualisations of stress.

Person-Environment fit (PE-Fit) theory
(French & Caplan, 1972; French, Caplan &

Harrison, 1982) is a widely endorsed
conceptualisation of occupational stress which
has guided the majority of recent research in
the field (Chemers, Hayes, Rhodewalt &

Wysocki, 1985; Edwards & Cooper, 1990). The
theory adopts the interactional view of stress in
that stress and strain in work settings are
attributed to the interaction of an individual
with his/her work environment. Occupational
stress results from an incompatible person-
environment fit that produces psychological

strain and stress-related physical disorders. In
contrast to the interactionist approach, Lazarus
(1991) conceptualised occupational stress by
describing stress as a process that involves a
transaction between an individual and his/her
work environment. He distinguishes between
stressful antecedent conditions, how these are
appraised by individuals, and the moderating
effects of individual coping resources. 

Assessment of Specific Occupational Stress
Factors

Although it is clear that such models do
provide a highly useful frame of reference to
the analysis of stress in a host of organ-
isational environments, their applicability is
limited by the requirement to adopt a highly
idiographic approach to the quantification of
stress in each unique occupational context.
This issue was highlighted by Turnage and
Spielberger (1991), who point out that “In
order to ameliorate job stress, the
characteristics of a job that are perceived as
most stressful by particular occupational
groups must be identified”, (p. 165). The
identification and categorisation of stressors
needs to be peculiar to the situations in which
they occur, and to the persons whom they
effect. Given the diversity in role and structure
of many Defence establishments, this may be a
particularly salient issue for investigating
occupational stress in the ADF.

Assessment of Non-specific Factors:
Chapman’s (2000) review of some of the

most widely used generic occupational stress
measurement tools highlights that while there
are a host of instruments which are of
potential utility, this utility is limited by the
lack of Australian military normative data
Spielberger and Vagg’s (1994) Job Stress
Survey (JSS) is a relatively new instrument
which is currently being investigated within
the confines of a focused study. Initial
experience in using this instrument indicates
that it may be a useful measure of non-
operational military environments which often
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result in psychological strain, while also
assessing the intensity and frequency of job
stress. 

Morale and Job Satisfaction
Mediators of the relationship between stress

and performance, such as appraisal style and
personality are traditionally referred to by
military scientists by terms such as morale and
esprit de corps. The mental, emotional and
spiritual state of the individual has long been
recognised as factor crucial to the effective
performance of a soldier, and has long been a
concept which is central to leadership training
in the military. 

Morale
Manning (1991) asserts that, for the

military, “high morale seems to be both a
function of and a result of success in wartime”,
and is “vitally important in keeping stress
casualties minimal” (p.453). Motowidlo et al
(1976) attempted to summarise definitions of
both industrial psychologists and military
writers by arguing that most definitions
include some aspects of satisfaction,
motivation and group membership. In
questioning the applicability of concepts such
as job satisfaction to wartime contexts,
Manning (1991) offers a definition of morale
relevant to both wartime and peacetime,
emphasising membership in a group and
willing participation in the group’s work:

“Morale is the enthusiasm and persistence
with which a member of a group engages in
the prescribed activities of that group”, (p. 455).

Labuc (1991) attempts to develop a
working model of morale and performance,
based on different attributes of the soldier’s
background, the soldier, and the battle. The
soldier’s background include the quality of
training and leadership, together with unit
cohesion and support. Factors specific to the
soldier concern his/her psychological and
physical well being, his/her confidence in
himself/herself, his/her equipment and his/her
commanders, and his/her identification with

group goals. Labuc’s model refers to the
“battle” as the situational context of morale in
this model. If the situation was peacetime
rather than war, then morale may be
determined by factors such as the social or
organisational climate. Thus, while there
appears to be scope for the use of social
climate scales in military stress research, any
attempt to gain an indication of military
morale as an intervening variable between
stress and performance would be a worthy
endeavour.

Job Satisfaction
Job satisfaction, the extent to which

employees like their work, has long been an
important concept in the organisational study
of the responses employees have to their jobs.
There have been numerous reports in the
literature that high levels of perceived work
stress are associated with low levels of job
satisfaction. While the precise relationship with
occupational stress is complex, generally those
who are experiencing stress also have negative
attitudes towards their work. Although the
relationship between organisational stress and
some organisation variables may not be
entirely obvious, their relationship with job
satisfaction is well-documented (Cooper &

Payne, 1988). While being considered as an
outcome in its own right, job satisfaction can
be regarded as a related work attitude of stress
(Bogg & Cooper, 1995).

In a broad overview of military research on
motivation, morale and performance, Snow
(1984b, p.599) identified four basic dimen-
sions of morale: confidence in commanders,
confidence in equipment and in self as user,
unit cohesiveness and perceived legitimacy of
the mission. Snow (1984a) also emphasises the
need to sub-divide types of motivation “to
serve, enter, stay, and fight in the armed
forces” (p.593). 

Dissatisfaction in the ADF has grown in
recent years, not only with conditions of
service and with the way in which the Service



NON-COMBAT OCCUPATIONAL STRESS AND FATIGUE: A REVIEW OF FACTORS AND MEASUREMENT ISSUES 39

family is affected by Service life, but also with
management. The results of the 1999 ADF
survey provide insight into current levels of
morale and job satisfaction in Defence
personnel. This is reflected in responses by the
Army respondents, as reported by DSPPR
(1999), a selection of which is listed in Table 1. 

The items serve to highlight that members
of the Armed Forces in non-operational roles
are subject to many conditions which do not
usually confront civilian workers. They are
subject to military law and discipline as well as
civilian law. They may work irregular hours
with no change in remuneration for overtime,
and they lack the right to withdraw labour or
engage in industrial disputation to achieve
change. They may experience lengthy
separations from family and friends on field
exercises and operations, and are liable to have
frequent postings, sometimes at short notice,
with disturbance of social, educational and
other ties. These conditions of service create

the potential for psychosocial stress and
reduced satisfaction. 

Stress and Performance
Although the requirement for effective

performance under stress has been present
since our ancestors had to fight for basic
survival, the impact of stress on performance is
perhaps greater now than at any other time in
our history. Modern high technology systems
have increased both the stress under which we
must perform and the consequences of poor
performance. Therefore, the impact of stress on
performance has become a primary concern in
industry (Spettell & Liebert, 1986), the military
(Driskell & Salas, 1991), aviation (Prince,
Bowers and Salas, 1994), and other applied
settings in which effective performance under
stress is required. On the other hand, stress is
also of concern in everyday settings, such as
organisations where stress can lead to poor
productivity, reductions in job satisfaction and
high employee turnover. Whether a high
demand performance environment or an

Table 1: Percentage Distributions of selected 1999 ADF Attitude Survey attitude and belief items (DSPPR,1999)

Item Strongly Disagree Uncertain Agree Strongly Missing 
Disagree Agree or NA

Q84: I get insufficient reward for
what would be considered overtime
in the civilian community. 4.6 18.0 8.2 33.8 32.2 3.3
Q88: There are insufficient
personnel in units to do the work 0.8 12.1 12.4 39.2 30.6 4.9
Q110: The demands of my work
interfere with my home and
family life 1.8 23.2 10.7 43.0 19.1 2.2
Q11: The amount of time my job
takes up makes it difficult to fulfill
my family responsibilities 1.6 32.5 16.2 32.9 14.1 2.6
Q112: Things I want to do at home
do not get done because of the
demands my job puts on me 2.3 33.3 13.8 34.8 13.2 2.5
Q 113: Due to work-related duties,
I have to make changes to plans
for family activities 1.2 15.6 8.3 51.8 20.5 2.6
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everyday organisational setting, it is in the best
interests for all types of workers that they are
able to perform their jobs effectively under
conditions of high demand. Whether in
everyday settings, or more critical envi-
ronments such as the military, people may be
subjected to various stressors that have been
shown to disrupt task performance. These
include noise (Cohen & Weinstein, 1981),
performance pressure (Baumeister, 1984),
anticipatory threat (Paterson & Neufeld, 1987;
Wachtel, 1968), time pressure (Wright, 1974),
task load (McLeod, 1977), group pressure
(Mullen, 1991), fatigue (Bonner, 1997),
technology enhancements (Little, 1998), and
other stressors.

The deleterious effects of stress on
performance are profound. Stress may result in
physiological changes such as increased
heartbeat, laboured breathing, and trembling
(Rachman, 1983), emotional reactions such as
fear, anxiety, frustration (Driskell & Salas,
1991), and motivational losses (Innes &

Allnutt, 1967); cognitive effects such as
narrowed attention (1952, Easterbrook, 1959),
decreased search behaviour (Streufert &

Streufert, 1981), longer reaction time to
peripheral cues and decreased vigilance
(Wachtel, 1968), degraded problem solving
(Yamamoto, 1984), and performance rigidity
(Staw, Sandelands & Dutton, 1981), changes in
social behaviours such as helping (Matthews &
Canon, 1975); and even lowered immunity to
disease (Jemmott & Locke, 1984). Performance
outcomes that are typically examined in the

research literature include performance
accuracy, performance speed and performance
variability.

In the context of this review, there is little
sense in assigning significant relevance to any
nomothetic or universal theories of stress and
performance, when the current context of
interest clearly requires an idiographic
approach. Salas, Driskell & Hughes (1996)
provide a consistent argument which assists in
any attempt to make greater sense of the
stress-performance literature:

“…there is little value in assuming a
coherent body of stress literature, [and that]
one would be better off by examining specific
variables, such as the effect of noise on
performance, without evoking the idea of stress
at all”, (p.10).

To illustrate this point, Salas, Driskell and
Hughes (1996) propose a model which specifies
a number of factors which commonly have an
impact on performance, yet which still
provides a basic framework for examining
stress causes, moderators and responses. Figure
1 illustrates this model as a four stage process:
(a) an environmental stimulus becomes salient,
(b) it acquires a positive or negative valence
through the appraisal process, (c) this leads to
the formation of performance expectations,
and (d) these in turn determine a number of
physiological, cognitive, emotional and social
consequences. 

The cognitive effects of stress have often
been of interest in research focusing on
anxiety and individual differences, where

Environmental
stressors

Noise
Time Pressure
Task Load
Threat
Group Pressure

Appraisal

Evaluation of the
extent of the threat
and the resources to
meet the demand

Performance
expectations

Positive or negative
expectations of
performance
competence

Stress outcomes

Physiological
Emotional
Social
Cognitive
Performance

Figure 1. Four stage model of stress and performance (Salas, Driskell & Hughes, 1996)
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anxiety is clearly defined as an organismic
state consistent with the state-trait tradition.
Eysenck (1983) conceptualises the basic
interrelationships among the factors of trait
anxiety, state anxiety, environmental stressors
and performance, as shown in Figure 2.

Eysenck (1983) reviews the experimental
work on the effects of anxiety on task
performance, and highlights some of the most
widely replicated findings:
1. Anxiety leads to increased task-irrelevant

cognitive activities, such as worrying.
2. Anxiety leads to increased effort during

task performance most of the time.
3. Anxiety reduces digit-span performance

(working memory capacity).
4. Anxiety interacts with task difficulty, with

adverse effects of anxiety growing as task
difficulty increases.

5. Adverse effects of anxiety are more
apparent on subsidiary or incidental tasks
than on main or primary tasks.

6. Anxiety interacts with type of feedback
(neutral versus failure), with high anxiety
subjects being more detrimentally affected
than low anxiety subjects by failure
feedback.

7. There is a closer relationship between state
anxiety and performance than there is
between trait anxiety and performance.
While both models provide a frame of

reference for the measurement of performance,
they highlight that while generic measures of
stress and strain have their use, the
measurement of performance outcomes need
to be both highly specific to the population of
interest, and can be quantified in meaningful
ways. 

Military Stress Research
The effects of stress on task performance,

and the mitigation of these effects are areas of
critical concern to the military (see Driskell &

Olmstead, 1989). The concern with effects of
stress on task performance is of central interest
to the military mostly for operational
applications, as the military operational
environment is, by definition, an extreme
stress environment. Combat is inherently
stressful, and all wars have resulted in
considerable numbers of psychiatric casualties
(Ingraham & Manning, 1980). Battle shock,
post traumatic stress disorder, and combat
stress reaction are stress-related syndromes
that result in the loss of trained combat
manpower in the short term, and a potentially
chronic medical problem for the affected
individual and society in the long term. 

In addition to these severe reactions to
stress, civilians and soldiers are likely to
experience stress-related performance
impairments. In a soldier, errors in judgement,
accuracy and timing affect performance in
combat and non-combat settings. Whether
performance or health is the outcome of focus,
military stress research is mostly restricted to
that which arises in combat. As Alpass, Long,
MacDonald and Chamberlain (1996) explain,
“recent research into the mental and physical
health of military personnel has tended to
focus on exposure to combat”, (p.1). Their
investigation of work stress and health in non-
combat military personnel is unfortunately
unique in the military stress literature. Their
study highlights that in the military, like any
organisation, work stress is likely to exist
amongst all employees, regardless of their role

Trait anxiety

Environmental State anxiety Information Performance
Stressor processing measures

Figure 2. The basic state-trait conceptualisation (Eysenck, 1983)
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or the operational status of their posting
location. For example, a July 1997 survey of
Australian Army officers revealed that stress
levels exceeded the national average, and were
even higher than the results expected for
disaster victims (MacIntyre, 1998). The stress
levels for Army soldiers, while not as extreme
as the results obtained from the officer sample,
were also excessive. 

A similar survey of senior Australian Army
officers conducted by MacIntyre (1998) found
that this sub-group also experience high stress
levels, as measured by the GHQ, while
Spielberger & Reheiser (1994) found that senior
US Military officers perceive a high frequency
of work-related stressors. These findings are
consistent with those of Fullerton (1984), in
that members of Pentagon staff and drill

sergeants in training roles perceive low work
groups support, lack of control, excessive work
hours and evaluation stress. However,
MacIntyre (1998) also found that senior Army
officers are loyal to the Army, have a high
degree of job and career satisfaction, and are
committed to serve. Farrell’s (1990) study of
Regular Army personnel working in
quartermasters’ stores also indicated higher
levels of stress than in other working
populations, with higher stress in the lower
ranks and designations, and higher job
satisfaction among the higher ranks.

The 1999 ADF Attitude Survey included
five stress items in the topical issues
supplement. These items are best described as
“crude”, with little construct validity, and are
of limited interest in a clinical context.

Item

How much stress is there in your life right
now?

Over the past week, the stress I have been
experiencing has affected my personal life.

Over the past week, the stress I have been
experiencing has affected the performance of
my military job.

Over the past week, how well have you coped
with these stressors?

How do you rate your current health?

Percentage Responses

• 43 per cent of respondents said there is
“quite a bit” or “extreme” amounts of
stress in their life right now

• 25.5 per cent of respondents said that
stress is affecting their personal lives
“quite a bit” or “extremely”

• 10.4 per cent of respondents said that stress
is affecting their performance of their
military job “quite a bit” or “extremely”

• 6 per cent of respondents said that they
have coped with these stressors
“somewhat poorly” or “very poorly”

• 61 per cent of respondents said that they
have coped with these stressors “quite
well” or “extremely well”

• 23.7 per cent of respondents said that they
rated their current health as “fair” or “poor”

Table 2: Summary of responses of Army respondents’ to the stress items in the 1999 ADF Attitude Survey 
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Additionally, the items only seek information
on respondents’ recent rather than long-term
experience of stress, and no contextual
information on the characteristics, prevalence
and severity of stressors is gathered.

Despite these problems, given the paucity
of “Army-wide” information on stress levels,
particularly in training establishments, and
other non-operational units, the items may
provide a useful general indication of the
prevalence of stress among ADF personnel, as
illustrated by the summary of data from Army
respondents in Table 2.

Fatigue
Fatigue is a term used to describe a

constellation of adverse, unwanted effects that
can be traced to the continued exercise of an
activity. Despite the great number of papers
existing in the literature about the issue of
fatigue – both in the clinical medicine and in
the human factors field – it remains a
controversial matter. This difficulty depends on
the complexity of defining, recognising and
measuring the phenomenon of fatigue and of
evaluating its effects on performance. Broadly
considered, fatigue can imply: (1) muscular
tiredness because of sustained strenuous
physical activity, (2) feeling and acting tired
after repeated performance of routine tasks
because of boredom at the lack of novel
stimuli, or (3) feeling weary or sleepy because
of the effects of sleep deprivation. It is
important, moreover, to divide physical fatigue
from psychological fatigue. Bills (1934)
distinguishes sharply between subjective,
objective, and physiological fatigue. Bartley
and Chute (1947) concur, asserting that
measures of work output are performance data,
which include declines in all types of overt
activity. They reserve the term impairment for
physiological changes at the tissue level,
including changes in neural and motor
functions. All that remains to be designated as
fatigue proper is the subjective residue of
feelings of bodily discomfort and aversion to

effort. Their position is consistent with that of
Holding (1983) who observes that as “there
exist no observable criteria for fatigue… it is
possible for research purposes to regard fatigue
as an intervening variable, or perhaps as a
hypothetical construct, with a status similar to
that of psychological variables”, (p. 145). While
fatigue can be typified in terms of temporal
patterns of acute, cumulative, and chronic, the
most common approaches to fatigue refer to it
as either physical or subjective/perceptual.

Fatigue, performance and safety
Bennet (1998) refers to fatigue in living

things as being a deterioration of their
performance over time. This deterioration, he
asserts, is inherent in impairments of
concentration, simple errors and forgetfulness,
faulty judgements and perceptions, and
disorganisation and psychological breakdown.
Bennet (1998) also specifies sleep deprivation
as the most common cause of fatigue. He adds
that although highly motivated people – such
as doctors on duty, soldiers in battle,
adventurers in a hostile environment – are able
to function with less sleep, even some
accumulation of sleep debt does affect their
ability to function. Most adults require 7.5 to
8.5 hours of sleep a day to cope with the
everyday demands of life. Demanding jobs,
high mental workload, circadian disruption,
sleep debt and physical exercise will increase
the minimum amount of sleep needed to
maintain performance (Rodgers, 1999). A loss
of 2 hours prime sleep over a couple of days
leads to the development of acute sleep debt
(Purficato, 1997). Bonnet and Arand (1995)
also report that reducing sleep periods by as
little as 1.3 to 1.5 hours for one night results in
reduction of daytime alertness by as much as
32 per cent. Dawson and Reid (1997) report
that after 17 hours of sustained wakefulness,
cognitive psychomotor performance decreases
to a level equivalent to the performance
impairment observed at the blood alcohol
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concentration of 0.05 per cent. Therefore,
moderate levels of sleep loss equate to
moderate levels of intoxication (Dawson &

Reid, 1997).

Sleep deprivation
The profound negative effects of sleep

deprivation have been found by a number of
researchers (Joy & Goldman, 1964; Manning,
1979, 1985; Naitoh, Englund & Ryman, 1986;
West et al, 1962; Williams, 1964). A systematic
series of sleep deprivation studies was reviewed
by Murray (1965, pp.169-184, pp. 207-208,
and pp. 220-224). Naitoh, Englund and Ryman
(1986) examine the symptoms of sleep loss and
have identified a host of resulting performance
decrements. They note that symptoms of sleep
loss vary between individuals but generally
become more prevalent as sleep debt
accumulates. Tolerance to sleep loss, severity
of physical workload and time of day are also
important factors. When someone is deprived
of sleep, the physiological response is
sleepiness, which is the brain’s signal to obtain
sleep. Eventually, when deprived of sleep, the
human brain can involuntarily shift from
wakefulness to sleep. The more tired the
person, the more rapid and frequent are the
intrusions of sleep into wakefulness. Such
spontaneous sleep episodes can be very short
(microsleeps that last only seconds), or
extended (lasting minutes). During these
periods individuals disengage perceptually
from the environment and cease to integrate
outside information. These episodes can occur
regardless of motivation, professionalism,
training, pay or whether inattention would put
an individual at risk (Rosekind et al, 1996).
Signs of performance degradation due to sleep
loss include:
1. Mood and motivational changes,
2. Impaired attention,
3. Memory loss for recent events, 
4. Variable and slowed responses, 

5. Vision illusion/hallucination,
6. Failure to complete routines,
7. Impaired task performance,
8. Exaggerated feelings of physical exertion, 
9. Lack of insight in impaired behaviours, and
10. Failed verbal communication.

There is a general view that sleep
deprivation is a stressor like any other. For
example, Alluisi (1972) notes that there are few
differential performance effects between
stressors such as demanding work/rest
schedules, sleep loss and illness. He thought
that it is most likely that the behavioural
effects of, or performance reactions to,
stressors such as sleep loss are for the most
part general effects, independent of the specific
stress. However, when a specific function is
directly affected then the general behavioural
reaction will show an overlaid effect based on
the impairment of that function.

Sleep deprivation experienced by an
individual may largely be dependent on the
individual’s work schedule. Many work
schedules reduce or eliminate the opportunity
for normal sleep and recovery by employees.
These schedules often require individuals to
work when their bodies are biologically driven
to sleep. Additionally, as noted by Fletcher and
Dawson (1997), many work schedules produce
cumulative sleep deprivation, not continuous
sleep deprivation. This is because the sleep
deprivation occurs over a number of nights of
shortened sleep as opposed to a single night of
no sleep. Cumulative sleep deprivation
generally occurs due to reductions in sleep
opportunities. The extent of such sleep
deprivation is most measurable when night
work is being performed. This is because sleep
obtained at night has the most value in terms
of recovery.

Fatigue after-effects
The notion of after-effects refers to the idea

that prolonged exposure to a stressor may
produce effects that appear after the stressor
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has ceased. After-effects are the costs of
adaptation to demands. The after-effects of
work have long been considered under the
rubric of “fatigue”. Prolonged work or stress
commonly gives rise to a general state,
reflected in feelings of subjective tiredness or
fatigue, due to increased effort to meet task
demands by maintaining adequate per-
formance. Broadbent (1979) noted the extent
to which after-effects may affect the
organisation of complex performance. Some
parts of a performance may be omitted, or
performed out of sequence with the whole
performance. In particular, greater attention
needs to be paid to the problem of fatigue with
respect to safety procedures at work. Fatigue
may limit an individual’s field of perception
and attention, and his/her judgement may be
impaired to the extent that risk-taking
behaviour could result. 

The theme of performance protection as a
cause of fatigue is clear, and is particularly
relevant to populations in which it is not
acceptable nor safe to give up in a crisis, where
the maintenance of life or objective a
particularly salient goal. However, in the
process of adjusting to the demands of a task,
costs are accrued for an individual’s physical
and psychological health. Fatigue is not likely
to be considered a problem until normal rest
and sleep do not lead to full recovery before
the onset of the next set of demands. Chronic
fatigue is fatigue which does not dissipate
during the normal processes of rest and
recuperation. The protection of performance or
active coping cannot be maintained
indefinitely in the face of repeated or chronic
demands, irrespective of the individual’s will to
persevere (Bartlett, 1953). Clearly, the duration
of the stress response is a critical variable,
particularly for those who work particularly
long or irregular hours and may have little
time in which to recover between work
periods.

Prediction modelling of fatigue 
While fatigue related to long and irregular

work hours are known to be associated with
reductions in alertness and cognitive
psychomotor performance, few policy-makers
or organisations have adopted management
practices that allow quantitative assessment of
work-related fatigue to occur. Fletcher and
Dawson (1997) argue that laboratory-based
studies of workplace environments have
limited generalisability, as they typically assess
only a small number of work schedules at a
time. Therefore, they propose an applied
modelling approach of fatigue that would
enable organisations to estimate and predict
the work-related fatigue in a worksite, drawing
on a comparative study of performance levels
whilst sleep deprived and under the influence
of alcohol (Dawson & Reid 1997). Fletcher and
Dawson’s (1997) model conceptualises work-
related fatigue as a balance between the forces
that produce fatigue, and forces which reverse
the effects of fatigue, or “recovery”. The
circadian timing, duration and recency of work
periods are classified as fatiguing forces, while
the circadian timing, duration and recency of
non-work periods are classified as recovery
forces.

Duration and timing of work periods:
Fletcher and Dawson’s model asserts that
fatigue increases as a function of hours of prior
wakefulness. In addition, work-related fatigue
is also determined by the duration and
circadian timing of work shifts, as the rate at
which fatigue accumulates is likely to be
greater when the work period occurs during
the subjective night than during the subjective
day. Similarly, the recovery value of a non-
work period is also likely to be dependent on
the duration and circadian time at which it
occurs. Therefore, by knowing the circadian
timing and duration of work and non-work
periods, Fletcher and Dawson’s (1997) model
allows us to predict the amount of sleep an
individual is likely to obtain. This, in turn,
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provides fatigue and recovery values for a
specific work or non-work period.

Recency of work periods: Work and non-
work periods that occurred months or years
ago are unlikely to contribute to fatigue levels
to the same extent as periods in the last week.
Functionally, the fatigue or recovery value of
previous work or non-work periods will tend
towards zero the further in the past they
occurred.

Saturation: The model has a saturation
function which limits the total value of
recovery that can be accumulated at any time,
so that recovery values are not stored beyond
full recovery. This saturation of recovery
reflects the fact that sleep and recovery cannot
be stored because individuals find it difficult to
extend sleep beyond 10-11 hours in length,
irrespective of the amount of prior
wakefulness.

A recent study (Dawson & Reid, 1997)
indicated that scores between 80 and 100 (high
fatigue) are equivalent to the predicted level of
work-related fatigue achieved after 23-24
hours of continuous sleep deprivation. This
result was observed when the sleep deprivation
started at 0800h on a Monday, following a
week working Monday to Friday 0900-1700h,
and with Saturday and Sunday off.
Performance impairment at such a level of
sleep deprivation has been associated with a
blood alcohol concentration over 0.05 per cent
BAC.

Similarly, another recent study (Lamond,
Fletcher & Dawson, in press) investigated the
relationship between fatigue, sleep deprivation
and alcohol intoxication. This study used a
range of performance tests as opposed to a
single test as used by Dawson and Reid (1997).
The results of the study again indicated that
fatigue scores between 80 and 100 (high
fatigue) were associated with performance
impairment that would be seen in individuals
with blood alcohol concentrations greater than
0.05 per cent. Such a level of alcohol-related
impairment would not be acceptable at work.

The Dawson and Fletcher (1997) fatigue
model provides an analysis for potential
fatigue levels that is both meaningful and
practical, particularly in reference to their
provision of a much needed frame of reference
from which to base various work schedules.
This frame of reference offered by Dawson and
Fletcher is that “standard” fatigue represents
fatigue scores up to the maximum fatigue level
produced by a Monday to Friday 9am to 5pm
work week, that is, a score of 40. “Moderate”
fatigue scores are those which are up to 200
per cent of the maximum scores produced by
the standard work week, that is, a score of 80.
“High” fatigue scores are those which are
between 200 and 250 per cent of the
maximum scores produced by the standard
work week, that is, a score of 100. “Very high”
fatigue scores are those which are between 250
and 300 per cent of the maximum scores
produced by the standard work week, that is, a
score of 120. Fletcher and Dawson’s model is
likely to be a useful tool in the analysis of the
work and rest schedules of staff from a wide
variety of establishments, particularly for the
identification of occupational health and safety
issues in shiftwork and continuous and
sustained operations.

Conclusions
A broader approach to the study of stress in

the military is required to acknowledge the
unique demands inherent in Australian Defence
Force’s primary peacetime role of training. This
highlights the need to re-conceptualise the term
“military stress”, such that it is as readily
identifiable with stress in non-operational
contexts as it is in operational contexts. There
is also a need to develop a profile of soldiers
serving in non-operational environments,
including their physical and psychological
health, their morale and their behaviours. The
on-going assessment of the utility of various
occupational and clinical stress measures for
use within the ADF is therefore imperative,
along with increased investigation of the
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prevalence and effect of stress within a host of
specific military functions.
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Anumber of defence acquisition projects
(some active, some looming) may benefit

from a detailed study of the feasibility of using
commercially available, relatively mature
tiltrotor technology. Roles such as tactical
transport, troop insertion / extraction,
amphibious support, maritime Search and
Rescue, combat SAR, maritime patrol, Air-to-
Air refuelling  and special operations can all be
achieved with tiltrotor aircraft. These roles,
which are currently carried out in the ADF
utilising 7 types (DHC4, CH47, S-70A-9, SK50,
S-70B-2, AP3C, B707) could be conducted (to
various levels of effectiveness) utilising the one
basic type, modified for role specific
requirements.

The V22 – What can it do for us?
The V22 Osprey is an aircraft that

combines the flexibility inherent in a helicopter
with the higher speed and performance of a
turboprop aircraft. It is a fairly large aircraft,
slightly smaller than a CH47. It possesses
helicopter performance similar to a CH471 and
turboprop performance similar to a CN235, one
of the contenders for the Light Tactical Airlift
Capability (LTAC) project. It can carry 24
combat troops approx 500 nm (and return) at a
maximum speed of 275 Kts, can self deploy
over 2000nm, and with inflight refuelling an
option these ranges can be extended even
further. It can operate from any cleared area
larger than about 100 feet diameter in
“helicopter" mode, or from short airstrips if

required. It can operate from vessels at sea for
extended periods due to its ability to be folded
and can even refuel from ships underway if
required using a Helicopter In Flight Refuelling
(HIFR) rig. It can be fitted with a vast array of
sensors and equipment specific to a number of
roles (FLIR, TFR, surveillance radar, ESM,
rescue hoist, cabin guns, acoustic processors,
air-surface missiles, buddy refuelling rigs),
most of which have already been fitted to
USMC and USAF V22's in production.

The V22 is an aircraft with demonstrated
performance, is already in production and
therefore presents reduced development risk.

Tactical Transport
Currently this role is conducted utilising the

DHC4 Caribou Light Tactical Transport. It has
been long recognised that this aircraft would
require replacement due to reducing
availability and increasing logistic support
overheads. Project Air 5190 aimed to do just
that but has since run into significant problems
as a result of Defence budget difficulties.

Despite the impressive short field
performance of the Caribou, it still requires a
prepared airstrip of at least 450 metres to
land/takeoff at Maximum All Up Weight
(MAUW). With a full load of combat troops
(20) the Caribou can fly for approx 1.5 hours,
covering approximately 180 nautical miles.

The V22 Osprey outperforms the Caribou in
all respects, and satisfies most of the
requirements laid down for the LTAC aircraft.

Tiltrotors and the Australian Defence Force
By Lieutenant Commander Tim Leonard, RAN

In this age of shrinking (relative) defence budgets, increasing procurement and support costs, a
shift towards “purple" operations and greater scrutiny of defence acquisitions, it is imperative that
Defence dollars are “smart" dollars. Commonality of equipment (and by this I mean real
commonality, not glossy brochure, lip service commonality like Black Hawk / Seahawk) is one
method to reduce cost of ownership through efficiencies in logistic support, training and personnel
whilst purchase of already existing systems will reduce developmental risks (Collins, Super
SeaSprite). 
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It fails to meet the requirement for internal
carriage of some Army vehicles, however this
lack of capability must be weighed up against
the flexibility provided (and only the soldiers
who use these vehicles can do that).

Troop Insertion / Extraction
Whilst there is some small overlap between

Tactical Transport and Troop Insertion/
Extraction, I intend to discuss in this role the
Vietnam conflict style “hot LZ" type of
operations. 

Currently this role is undertaken by the
S-70A-9 Black Hawk. The Black Hawk,
although a capable aircraft, suffers from a
number of shortcomings inherent in all
helicopters; it is relatively short range (100nm
radius of action), relatively slow (120 kts) and
has relatively small payload (10 combat
troops). These shortcomings can be overcome
by increasing the number of aircraft involved
and pre-positioning fuel, but this adds to the
complexity of a mission and increases the
number (and cost) of assets required for
success. Add to this the large noise footprint
helicopters project in all directions and we see
an aircraft that is quite exposed to detection
and interdiction. An aircraft that can
insert/extract more troops, can transit further
at a higher speed and therefore remain in
“bandit country" for a shorter period of time
and has a much reduced acoustic footprint (in
aircraft mode, it provides the enemy with only
one-eighth the audible warning time given by
a helicopter)2 has an increased chance of
mission success and survival. This would result
in a more rapid buildup of troops where they
are needed with less risk of detection (and
therefore interdiction) by enemy forces.

Special Operations
This role is currently undertaken in a

rudimentary fashion by the S-70A-9 Black
Hawk. The aircraft used are not well equipped
to undertake long range, complex Special Ops
missions of the Iranian Hostage crisis type.
Once again a number of the shortcomings

outlined in the previous paragraph apply,
perhaps more so in the Special Ops scenario.
Possessing the ability to fly long-range sorties
(particularly with AAR) at relatively high
speeds gives a Theatre Commander a very
flexible capability, and gives the aircrew more
options for ingress and egress routes, thereby
increasing their chances of successfully
completing the mission and surviving!

Amphibious Support
As yet no plans are in place (to my

knowledge) to acquire an aircraft specifically
for this role. It is expected that the S-70A-9 or
the SK50 will be able to assume this role.
Neither aircraft is particularly well suited to
this role however, the S-70A-9 for reasons of
poor “marinisation" and structural problems
with operating from a ship, the SK50 for
reasons of battlefield survivability and almost
non-existent capability to operate over land at
night (non-Night Vision Goggle compatible
cockpit). Indeed it could be argued that the
SK50 is an aircraft searching for a role now
that its designed role of active sonar Anti
Submarine Warfare has been removed.

The support of the infantryman on the
ground is arguably the raison d'etre of the
entire ADF. The two LPAs operated by the
RAN perform a critical role in this capability
by transporting and then supporting these
troops wherever they are required. The aircraft
operated from the LPAs must therefore be well
suited to the role of accurately and quickly
lodging the troops ashore and enabling a rapid
buildup of force, thereby reducing the risk to
the troops. The V22, with its larger troop
carrying capacity, its ability to operate for long
periods from an afloat base and its high transit
speed makes it ideal. Additionally, with its
large cargo lifting capacity it can support those
troops well once they are ashore. The ability to
self deploy long distances and operate from
small areas ashore gives the theatre
commander the ability to rapidly build up
essential stores where they are needed, and to a
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certain extent reduces the reliance upon
suitable logistic support facilities in theatre.

Maritime Search and Rescue
The Southern Ocean rescues of 1995 and

1996 (as well as countless other rescues before
and since) highlighted the requirement for a
long-range Search and Rescue capability in
Australia. The resources expended in the
Southern Ocean rescues were not insignificant
when you consider the number of P3, C130
and S-70B-2 hours flown, plus the cost of
sending a frigate four days steaming south
(and back) and a replenishment ship to refuel it
on the way back. These long-range rescues
could have been performed much more
efficiently and effectively by a V22 aircraft,
although no doubt airborne refuelling would
have been required. The improved response
and deployment time offered by the V22
would increase significantly the chance of
finding and recovering survivors at sea.

Combat Search and Rescue
This highly specialised role is one that

Australia as yet does not possess. It could be
argued that the ADF was particularly fortunate
that operations in East Timor were relatively
benign, as we did not possess (and still do not)
any effective means of carrying out an
opposed extraction of downed aircrew or
troops deep within enemy controlled territory.
The considerations applicable to Special
Operations are arguably also relevant with
respect to Combat SAR.

Maritime Patrol / Anti Submarine Warfare
The P3C aircraft carry out a significant

amount of maritime surveillance. These large,
expensive and labour intensive aircraft provide
a major capability to the ADF. As yet there
appears to be no system designed to replace
the capability provided by these aircraft under
development anywhere in the world. Indeed,
most operators of large MPAs are upgrading
their existing airframes and systems to extend
the life of these increasingly valuable assets.
With this in mind it will become imperative

that the ADF preserves the airframes it
currently possesses for as long as possible.

The V22 can undertake a significant
amount of the tasking currently provided by
the P3. True, it does not have the very long
range of the P3, but for closer patrols, maritime
strike and even ASW, a suitably modified V22
will be entirely adequate. This will free up the
P3 fleet to undertake the long-range work,
reduce fleet usage and therefore extending life-
of-type.

The RAN’s S-70B-2 helicopters provide a
flexible ASW, surface surveillance, fleet utility
and Search and Rescue capability to the fleet.
These aircraft are currently undergoing a
modification program under Project SEA 1405.
Phase 3 and 4 of this project involves a mid
life upgrade, and is expected to occur (if at all)
somewhere around 2007. Given the inherent
flexibility and greater performance of the V22,
it would be worth considering cancelling the
mid life upgrade of the S-70B-2 and replacing
them with a suitable number of V22s. If these
aircraft would be expected to embark in the
same manner as the S-70B-2, then
consideration would have to be given to the
size of the aircraft when contemplating any
frigate modification / acquisition project.

Air-to-Air Refuelling
Whilst not advocating that the V22 is in

any way a replacement for larger strategic
tankers, it can provide an air-to-air refuelling
capability that is easily deployed with far less
stringent support requirements (runways, GSE
etc) than the current generation of tankers. The
relatively high speed of this aircraft would
make it suitable to refuel fighters and other
V22 aircraft when required. This added
flexibility and increase in tanker capacity
greatly increases the “force multiplier" effect of
air-to-air refuelling aircraft, whilst reducing
the operating tempo of our existing B707s.

Advantages to “Commonality"
One of the most obvious advantages is

logistic support. If one aircraft type can
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undertake a significant portion of ADF aviation
tasks, then a significant portion of ADF
aviation logistic support is common. This could
lead to improved availability of airframes due
to a larger pool of spares and improved
leverage with manufacturers/suppliers due to
increased market value.

A further advantage would be common
training. With simulators now being an
integral part of any equipment purchase, the
possibility of building a small number of
simulators (in a central location) to train all
ADF V22 crews in the basic operation of the
aircraft is now presented. With advanced,
software driven cockpits now the norm, these
simulators would be able to be configured for
the “type" specific missions required. By
having a number of simulators available (and
required given the number of aircrew requiring
training) they could be linked for the more
complex missions.

By having a large pool of aircrew trained to
operate the aircraft, the ADF would have the
flexibility of deploying these people where
they are needed, thereby having a truly
“purple" workforce. This would go some way
towards alleviating the ever present problem of

aircrew shortages (always has been a problem
and I suspect it always will be!) by enabling
some “shuffling" of people to occur. In fact, by
allowing this cross-pollination of skills and
roles to occur the flow of disgruntled aircrew
from the Services to the airlines may well
reduce.

Conclusion
The V22 is not a perfect aircraft. It cannot

conduct all tasks. It is not a fighter, it is not a
strategic transport, it is not a long-range
maritime patrol aircraft, and it is not a strategic
tanker. It is, however, a very flexible platform
that offers the ADF a greatly increased
capability in many areas. The rationalisation of
training and logistic support across much of
the ADF’s aviation assets (which do/will
require replacement or expensive upgrades
anyway) will go much of the way towards
reducing the sting of the price tag that will
come with this aircraft. 

NOTES
1. Although it cannot lift the same external load

as a CH47 (15 000lbs versus approx 25 000lbs
for the CH47).

2.  Frank Colucci, “Special Ops Osprey" Vertiflite
magazine Spring 1999

Lieutenant Commander Tim Leonard is a naval aviator currently serving as the Chief Pilot Examiner in Commander
Australian Naval Aviation Group. He served as a seaman officer prior to commencing flying duties.

The Board of Management and Staff of the
Australian Defence Force Journal wish our readers

Seasons Greetings and a Happy and Prosperous New Year
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