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ABSTRACT

Air power requires the provision of a large range of support
services, such as aircraft maintenance, personnel accommodation,
catering, and so on. Decisions need to be made about where these

services should be positioned: some may be collocated with the aircraft
squadrons they are supporting, whereas others may remain in their
normal peacetime locations, which may be several thousand kilometres
away from the operational squadrons. Locations anywhere in between

these two extremes may also be suitable. There are advantages and

disadvantages associated with each possible choice of location. A
balance needs to be struck between the advantages and disadvantages,
to determine the most appropriate location for each support function.

It is topical to consider these issues at the present time since they
are related to many changes currently occurring within the Australian
defence organisation. Among these are the increasing emphasis on

overseas operations in the government's strategic guidance, the

increasing commercialisation of defence support services, efforts to
improve the utility of reserve forces, and the need to deal with a

severely over-stretched defence budget.
This book discusses 20 factors that should guide decisions about

where a support function should be performed. Examples from recent

military operations are used to demonstrate the effects of each factor.

A framework is then proposed that shows how the competing factors

may be reconciled, and conclusions relevant to higher level defence

management are drawn out.
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INTRODUCTION

The Australian Defence Force [ADF] has spent the past decade
dismantling much of its expeditionary strucfure (or overseas
logistics and support capability), as a compensator for new and
high technology equipment, in a zero growth budget. If we are
now to deploy expeditionary forces, we need to either re-
establish that capability or ensure there is an external capability,
in order to ensure effective logistic adminishation to the force.l

Based on the United States Air Force (USAF)'s experience in the
Gulf War, sustaining one squadron of fighters at a bare base for three
weeks requires the deployment of almost 600 personnel, 72 vehicles,
1,347 tonnes of munitions, almost 5,000,000 litres of fuel, and over 400

tonnes of miscellaneous cargo.2 This shows that the successful
application of air power is critically dependent on the provision of a

wide range of support (or enabling) services, which includes aircraft
maintenance, catering, medical, and so on.

Australia's ability to rapidly transport such large volumes of
support resources to a deployed site is very limited. Alternatives are to
rely more on services that are already available ('in situ') in the area, or
to have a greater proportion of support functions performed at a

greater distance (remotely) from the deployment. There is often some

discretion about whether support services are to be collocated with the
operational elements they are supporting, or whether they are to be

undertaken remotely from them. There are advantages and
disadvantages to both of these approaches, and selecting the best
option depends on weighing up the various factors involved. A poor
decision can significantly impact on the effectiveness or efficiency of
the function concerned, with consequent detriment to the level of air
power that may be brought to bear. Accordingly, decisions about the

1 Lieutenant General John Sanderson, recently retired Chief of Army, quoted in 'Going
by the book', Tounsaille Bulletin, S March -1999, p.72.
2 Willartl E. Naslund, NATO Airpozoer: Orgnnizing for Uncertainty (RAND Corporation,
Santa Monica, 1994), p. 74.
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location and deployability of support functions must be carefully
considered.

The aim of this study is to determine a method for deciding
which support functions should be collocated with combat forces, and

which should be located remotely from them, by considering and

weighing the various factors involved.
The need to tailor support arrangements carefully is particularly

topical due to several changes currently occurring in Australian
defence thinking. Probably the most important is the accelerating shift
in emphasis away from the defence of Australia towards more regional

operations. The 1976 government white Paper on defence stated that

Aushalia could not rnake effective military conhibutions in distant

regions, and a basic assumption was that ADF forces would only need

to conduct combat operations from Australian soil.3 Subsequent
government policy essentially retained this position, albeit with some

acknowledgment that there may be a need for the ADF to be able to

conduct operations in countries in our nearer region'
However, the 7997 document Australia's Strategic Policy marks a

change in emphasis. While acknowledging that the security of
Aushalia remains the paramount concern, the paper specifies that the

ADF's posture in current circumstances should be determined 'more

by the requirements of regional operations and deployments in
support of global interests ... than by the needs of defeating attacks on

Australia'.a In contrast with the earlier policy, ADF contributions to

UN operations in remote continents are required to be'as effective as

possible'.s The events in East Timor in 1999 apPear to have further
strengthened the government's interest in committing Australian
forces to overseas trouble spots, along with a further increase in the

emphasis on peacekeeping, rather than combat roles.

The significance of this change in focus is that the arrangements

for supporting overseas operations may differ substantially from those

for supporting operations within Australia. The most obvious

3 parliament of the Commonwealth of Australia, Australian Defence (Acting

Commonwealth Govemment Printer, Canberra, 7977), pp. 5-6.
a Department of Defence, Australia's Strategic Policy (Department of Defence, Canberra,

1997), pp.a1.,'t11.
s ibid., p.33.
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A RAAF Caribou fronr 38 Squatlron taris at Suai airfieltj, East Timor. The events in East

Timor irr 1999 appear to have further strengthened the government's interest in
committing Australian forces to overseas operations. Pltotogroph by courtesy of Elcctronic

Madin IJnit, Departnrant of Dcfcttcc, @ Cottrttrotnocnltlt of Artstrnlia.

difference is the longer lines of communication (LOC) between
overseas locations and the Main Support Areas (MSAs) within
Australia, which are predominantly located in the southeast of the
continent. In addition, the extremes in the level of support
infrastructure that may already be present within potential areas of
operation creates further planning difficulties: overseas capabilities
vary from virtually nothing to the prospect of considerable support
from a major power, such as the United States.

A second issue that motivates a re-evaluation of support
arrangements is the organisational changes occurring within the ADF.
To a large extent, these changes are towards increased 'jointery' and
away from single-service management of support functions. The "1997

Defence Efficiency Review introduced or accelerated several such

measures; examples include the creation of a tri-service Support
Command, and the strengthening of the Headquarters Australian

Plate 1.1: Operation Lavarack, East Timor, 1999
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Theatre (HQAST).6 The effects of these changes on the support
arrangements for air power are not immediately apparent, but it is

likely that the broader approach of the tri-service organisations may
result in a reduction in the duplication of support functions between

the services and cross-pollenisation of ideas between the services. The

feasibility of joint management of support services indicates that there

is considerable commonality in support principles and requirements
between the services. As a result, much of the content of this sfudy is

applicable across all three services, and is not just relevant to air

Power.
A third motivation for reconsidering support arrangements is

the need for further economy of defence expenditure' While this is
scarcely a new requirement, the failure of recent efficiency reviews to
liberate sufficient resources to enable the desired level of equipment
acquisition to be maintained necessitates a revision of current
expectations and practices. This should involve adopting a risk-
management shategy, whereby more economical support
arrangements are adopted for lower priority operations, even though

the level of performance may be reduced.
The need for economy in support has lead to a significantly

increased amount of civilianisation of support functions, largely under
the auspices of the Commercial Support Program (CSP).'z Further
progression of CSP necessitates market testing of support functions

that are more closely related to combat than previously tested

functions, such as an increasing proportion of aircraft maintenance and

catering. Legal and contractual complications, as well as some more
minor issues, make it less desirable for civilianised functions to be

performed in the vicinity of combat operations' It is therefore
necessary to determine under what circumstances civilians may be

deployed to forward locations so that they can perform their functions
close to the combat elements they are supporting. A major study is

6 Department of Defence, Future Directions for tle Matagetnent of Australia's Defence:

Addtrrdum to tle Report of tte Defence Eficiency Reoiau: secretaiat Papers (Department of

Def ence, Canberr a, 1997).
7 Cornmercial Support Program Manual, Version 5 (Department of Defence, Canberra,

1,99n.
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under way within the defence organisation to address the issues

associated with this.8
A related strategy is to adopt different support arrangements

that do not require such extensive support in the Area of Operations
(AO), and to this end, the Chief of Air Force has directed the
development of a method to determine which maintenance functions
needed to be deployable. This work has yet to be formally concluded.
The present study has a similar aim, but is not limited to maintenance

functions alone.
A particular concern with the approach taken to

commercialisation to date is that the main focus has been on peacetime

efficiency, rather than operational effectiveness.e As the functions
remaining to be tested are more directly related to combat oPerations,

it is increasingly important to also consider the operational
performance of support arrangements. Peacetime circumstances may
not be very indicative of operational requirements, due to the

relatively steady workload, convenient locations, little or no need to

deploy, no threat to speak of, and so on. Even military exercises are not
particularly demanding on the support system, due to the long
timescales available for planning, pre-performing maintenance and
pre-positioning of supplies; and the very short durations involved.
This study will focus almost exclusively on the arrangements necessary

to support operations, as opposed to peacetime activities.
Scope and Definitions

The topic of this study is unavoidably broad' This is because of
the large range of different functions necessary to support military
operations, the various ways in which each function can be

implemented, and the different kinds of military scenarios that may

need to be supported. Reconciling all of these aspects makes the

determination of support arrangements particularly complex. The

following paragraphs describe these aspects in more detail.

8 The Deployment of Ciuilian Contractors in support of Australian Defence Force Operations

(Australian Defence Force Headquarters, Canberra, 1999)'
e Defence and Industry Strategic Policy Statement (Department of Defence, Canberra, '1998),

p.3.
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Eunctions
A large number of different types of enabling functions are

needed to support air operations. They may be loosely grouped into
four categories, as follows:

o Direct Support to Operations. Functions include command and
control, co-ordination, liaison, intelligence, aircraft arming,
loading and unloading, refuelling, replenishing, handling,
marshalling, air traffic control, meteorology, firefighting and
crash recovery.

o Personnel Support. Functions include recruiting, training,
adminishation, catering, clothing, health, working and living
accommodation, sanitation, laundry, transportation, postal, and
protection.

. Facilities, Equipment and ltems Support. Functions include
procurement and acquisition, construction and manufacfure,
management and operation (including inventory conhol, quality
control, asset visibility), power and environmental control,
storage, maintenance, salvage, repair and modification,
movement, and protection (ground defence, damage control,
security, firefighting, etc.).

. lnformation Supporf. Functions include data processing and
provision (both computerised and other), and communications.

Even within each of these functions, a range of possibilities for
the extent of local support exists. Taking aircraft maintenance as an
example, options theoretically range from performing virtually no
maintenance in the AO through to performing the most sophisticated
major servicings at deployed sites, with very many options available in
between these extremes.

This range of functions, and the relationships between them, are

considered in more detail in Chapter 6.

Imp I em ent at i o n A rr an g em mt s
A number of decisions need to be made for every function that

needs to be provided to support air power operations. The decision
that is the subject of this study is the determination of the location in
which each function should be situated; however, this decision cannot
be made in isolation of other decisions concerning the function's
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implementation arrangements. Other important aspects are the type of
personnel who perform the function (military or civilian), and whether
the personnel and other resources required for the function are

relocated or remain in sittt. The following sections describe these
choices in more detail.

Location

Support functions may be performed very close to the

operations they are supporting, or a great distance away (in their
normal peacetime locations well away from operations). Locations in
between these extremes are also possible, giving the following range of
possibilities for the location of support functions:

. collocated with operational elements (that is, within the same
facilities);

. on the same base as operational elementsi

o in the same city as operational elements;

. elsewhere within the AO;

. elsewhere in the same overseas country (relevant to overseas

operations only); and

o in the MSA.

It is important to define the terminology regarding geographical
locations that will be used throughout this study. The term 'Area of
Operations' is a standard term used within the ADF, and is defined as

the area 'necessary for military operations and for the administration

[support] of such military operations'.to This term is very broad, and

could conceivably encompass a large proportion of the Australian
continent in times of conflict, even though the conflict itself might be

limited to relatively small areas within the AO. Because of this breadth,
the term AO is of limited usefulness.

The important characteristics for distinguishing locations for the

purposes of this study will be found to be the length of LOCs and the
level of threat. The term 'local support' will be used for locations
sufficiently close to operational elements that LOCs back to the MSA

10 ADFP 101: Glossary of Terns (Directorate of Publishing, Department of Defence,

Canberra, 1994).
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are lengthy and the level of threat (where combat operations are
involved) is increased. 'Remote support' will refer to locations at some

distance to operational elements such that the length of LOCs to the
MSA is much shorter (or zero) whereas the length of the LOCs to the
operational elements is considerable, and the level of threat is low.
Although only these terms will be used, it is important to bear in mind
that there is a continuum of possible locations for support functions,
which will possess advantages in between those of the two extremes.

Type of Personnel

Each support function may be performed by uniformed military
members or civilians (either public servants or contractors), or a

combination of both. This distinction is relevant to decisions
concerning the location in which the function should be performed,
since there may be legal and practical problems with civilian support
in close proximity to combat operations.

Mobility
Within Australia, local support may be provided by either

moving the required personnel, facilities and equipment into the area
from elsewhere, or by using those already in situ. Either or both of
these options may be unworkable in some situations: some functions
require facilities that cannot be transported, and in situ support will not
exist in many locations for a considerable number of functions. Defence
planners normally adopt conservative assumptions regarding the
existence of in situ support, which leads to an emphasis on relocating
support functions from elsewhere when local support is required.
However, even when deploying to a bare base, there is almost always
some local civilian infrastructure in the vicinity that may be utilised.

In addition to the above-mentioned two options (deploying
support or using support from in situ Australian sources), a third
support arrangement is often available for overseas operations. Some

support to overseas operations is usually made available by the
country in which the operation is being conducted: this is called Host
Nation Support (HNS). A variation of this is Third Country Support
(TCS), whereby support services are provided by one or more 'third
parq' nations. US support provided to Australia during the Viebram
War is an example of this. Functions undertaken by HNS or TCS may
have been deployed into the AO or may have been already present



there. However, this distinction is not important
perspective, since such decisions are usually the
country providing the support.

Table 1.1 shows all of the possible
implementation arrangements.

lntroduction 9

from an Australian
responsibility of the

combinations of

Table 1.1: Support Function Implementation Options

Personnel Mobilitv Location
Local Remote

Military
Deploved Aushalian \NNN
Non-deployed Aushalian
Foreign (HNS/TCS)

Civilian
Denloved Australian
Non-deploved Australian
Foreisn (HNS/TCS)

Military Scenarios
The ADF may be called upon to conduct operations in a number

of different scenarios. It is necessary to consider the full spectrum of
such operations since the desirability and feasibility of local support
depends very much on the nature of the operation being supported.

The current government White Paperll lists the required range

of military scenarios as follows;

. Defending Attacks on Australia (DAA). DAA may involve low
levels of conJlict at quite short notice. Higher levels of conflict
are not considered to be possible for at least several years'

. Defending Regional Interests (DR4. The region in which DRI
operations may be required comprises 'the countries of East

Asia, Southeast Asia, the South Pacific, the United States, and,

perhaps increasingly in the future, South Asia'. There is
particular emphasis on'the inner arc of islands from Indonesia
in the west through to Papua New Guinea, the Solomon Islands
and the Southwest Pacific'.l2 Either combat or humanitarian
operations may be involved.

tt Australia's Strategic Policy.
12 ibid., pp.9-10.
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. Supporting Global lnterests (SGI). SGI may be required in any part
of the world, and may involve either combat or humanitarian
operations.

o Helping Australia's Ciail Community (HACQ. The focus of HACC
is non-combat operations to assist the Aushalian community,
such as disaster relief.

The level of threat will be seen to have a significant influence on
the support arrangements that should be adopted. The ADF must be

able to conduct operations in high-threat combat environments (such
as some DAA and DRI scenarios), as well as operations where
negligible threat is involved (such as HACC). Many operations, such as

peacekeeping, Iie somewhere between these extremes.
In general, the emphasis on front-line combat roles diminishes

distance from Australia. Accordingly, combat support roles are

likely for SGI, where the highest levels of risk in the AO may

Structure
To manage the complexity resulting from the large number of

different support functions, possible implementation arrangements
and military scenarios, the emphasis of this study is on general
decision factors that may be applied to all functions. The significance
of each factor will depend on the function, implementation
arrangement and military scenario being considered.

Twenty decision factors have been identified, and these are

presented in five groups comprising Chapters 2 to 6.In these chapters,
each factor is discussed in some detail, and historical examples of the
application of each factor to specific functions or scenarios are

included. The discussion on each factor ends with a summary of the

implications of that factor for local/remote support decisions. Each of
these'factor' chapters concludes with some general comments on the

higher level issues that arise from the preceding considerations.
Within Chapters 2 to 6, each factor will be discussed largely in

isolation from the other factors; accordingly, 'all else being equal'
should generally be assumed in these chapters. For example, when
considering the impact of LOC (Factor 4), it appears to be beneficial to
move support functions forward (closer to operational elements) if the

quality of the LOCs are poor. However, this conclusion may be
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negated if the level of threat in the AO is high, as discussed in
Factor 11. Howevet, it remains true that, all else being equal, local
support is preferable to remote support if LOCs are Poor.

Having discussed each of the factors in isolation, Chapter 7

presents a decision-making framework for amalgamating the issues

discussed in the earlier chapters, and provides some short examples of
the application of the framework to some important military scenarios.





2

TEGAL ISSUES

Of all of the factors which influence local/remote suPport
decisions, there are three that are dominated by legal issues. They are:

. compliance with international humanitarian law,

. assurance of performance, and

. conscription and call out of reserve elements.

All three of these factors have particular application when
considering support options involving civilians. Differences in the legal
requirements for the employment of civilians when compared to
military personnel can lead to different preferences for local or remote

performance of the functions concerned.
Like most factors, those related to legal issues seldom levy

absolute constraints on the decision-making process. Rather, in
general, they influence the desirability of adopting a particular course
of action. For example, there is no legal constraint against deploying a

commercial contractor to provide local support during a low-threat
operation. However, the reliability of such an arrangement may be

inferior to other options (such as remote support) due to legal factors,

and so the desirability of adopting the deployed option becomes a

compromise between these reliability concerns and other factors that
may favour the deployed option.

The legal issues discussed in this chapter will be seen to be most
applicable to infrequent but important scenarios involving higher
levels of combat. Therefore, they do not significantly influence the

majority of operations. The increasing emphasis on overseas operations
coupled with the progression of commercialisation creates particular
problems, which may be best dealt with by retaining a certain amount
of backup military capacity.
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Factor 1: International Humanitarian Law

The Ailditional Protocols to the Geneaa Conuentiotrs
The International Committee of the Red Cross (ICRC) and the

United Nations have undertaken to codify elements of customary
international law concerning the protection of victims of armed

conflict. Their efforts have resulted in two treaties, entitled Protocols

Atlditionnl to tlrc Geneaa Conuentions of 72 Augttst 1949 (the'Additional
Protocols').r Protocol I deals with the protection of victims of
international armed conflict, and is the more relevant and detailed of
the protocols.

The Additional Protocols are not automatically binding on any

country. Countries may choose to be legally bound to comply by
enacting appropriate domestic legislation, and then becoming'parties'
to the treaties by ratifying or acceding to them. In7991., the Australian
parliament passed the required amendments to the Australian Geneva

Conventions Act of 1957 and became party to the Additional Protocols,

thereby making Australian compliance with the Additional Protocols

binding in Australian and international law.
Fundamental to the protocols is a distinction between

combatants and civilian Persons, and between military objectives and

civilian objects (such as buildings). The protocols endeavour to
minimise the potential impact of armed conflict on civilian persons and

objects. For our purposes, this means that Australian civilians should
not be placed at risk if at all possible, which in turn means that support
options involving civilians in the vicinity of operations in high-threat
scenarios can be problematic. By contrast, there are far fewer
constraints in international humanitarian law on the risks to which
military persons may be legally exposed; hence, this factor primarily
applies to civilian support options.2

It is important to recall that the great majority of ADF operations

do not involve armed conflict, or are associated with low levels of risk

I International Committee of the Red Cross, Protocols Additional to tlrc Ceneua Conpentiorts

of '12 Arrgrtst ?949 (lntemational Committee of the Red Cross, Geneva'7977)'
2 International humanitarian law does embody principles intended to protect the lives

of nll persons to the extent possible - for example, by prohibiting attacks which cause

'superfluous injury or umecessary suffering' (ibid', Protocol I, Article 35, para. 2).

However, such requirenlents clo not significantly influence suPPort arrangements.
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(particularly to those supporting the operation). In these cases,

international humanitarian law places no impediment on the

collocation of civilians with the forces they are supporting, including
on military bases or within military facilities. However, some of the

higher priority military scenarios may involve more substantial levels

of threat: DAA, DRI and SGI may all entail combat operations, and in
these cases the risk to civilians collocated with combat forces is much
higher. The provisions of the Additional Protocols need to be

considered carefully in such situations.

Protection of Cioilians
Protocol I's definition of combatants includes '[all] members of

the armed forces of a Party to a conflict (other than medical personnel

and chaplains...)'.3 Thus, members of the ADF who perform support
functions other than medical and chaplaincy are considered to be

combatants, even though they may not have any responsibility to

participate directly in hostilities. As a result, the protocol's provisions
for the protection of civilians do not apply to them. Some persons who

are not members of the armed forces may also be considered to be

combatants, such as members of organised resistance movements and

those who 'spontaneously take up arms to resist the invading forces'

(subject to certain conditions).4
Civilians are defined to be all persons who are not combatants.s

So long as only ADF members take part in the direct conduct of
hostilities, all other Australians are deemed to be civilians, and are

therefore entitled to the additional protection from the risks of armed

conflict afforded by the protocol - and Australia is legally obliged to
ensure this protection.

3 ibid., Protocol I, Article 43, para.2.
a International Commrttee of the Red Cross, Tfte Geneua Conaentions of 12 Artgust 1949

(lntemational Committee of the Red Cross, Geneva, 1970), Convention III, Article 4,

paras 2 and 6.
s lntemational Committee of the Red Cross, Protocols Additional to tle Geneua Conuenttorts

of12 Augtrst 1949, Protocol I, Article 50, para. 1.
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Plate 2.1: Civilians May Contribute to Military Operations

lR rr
ffi.'

Civilians do not lose their protected status if they contribute indirectly to the conduct of
military operations. Plrctogrn\th by courtesy of RAAF Fairbnirn Dat'cnce lnmge Library, @

Cottr tttotnoenl tl t of Aust rnl ia.

Civilians do not lose their protected status if they contribute
indirectly to the conduct of military operations.6 Protection is only
foregone if, and for as long as, civilians take a direct part in hostilities.T

Therefore, the use of defence civilians, commercial industry (deployed

6 Yves Sandoz, Christophe Swinarski and Bruno Zimmermann (e'Js), Commentnry on tlrc

Additiotml Protocols (lntemational Cornmittee of the Red Cross, Martinus Niihofl
Publishers, Geneva, 7987), para. 7915.
T Intemational Committee of the Red Cross, Protocols Additiotutl to the Ge nan Conuentions

of12 Augtrst 1949, Protocol I, Article 51, para. 3 and Article 49' para'1'.
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or in situ), or the local civilian infrastructure to support military
operations indirectly. is not inconsistent with civilian stafus, and does

not change the level of protection to which members of these groups
are entitled.

The distinction between military objectives and civilian objects is
defined similarly to the combatant/civilian person distinction, with
military objectives being specifically defined and civilian objects

comprising everything else. Military objectives are those which 'by
their nafure, location, purpose or use make an effective contribution to
military action and whose total or partial destruction, capture or
neutralisation, in the circumstances ruling at the time, offers a definite
military advantage'.8 Military objectives may therefore include military
installations and civilian facilities that support the war effort - even if
this is not the primary role of the facilities.e Military objectives may
therefore accommodate civilians, but this is potentially problematic.
Historically, there appears to be an increasing tendency for
infrastructure elements supporting military forces to be targeted for
attack.lo

The distinction between military objectives and civilian objects is
important because only military objectives may ever be subject to
attack.11 RAAF doctrine identifies air bases, command and control
facilities, essential production facilities, the national transportation
network, and essential military logistics services as potentially valid
and high-value targets.l2 It seems probable that an adversary would
likewise view Australia's assets in these categories as potential
targets - perhaps all the more so since the ADF is highly dependent
on advanced technology equipment, which requires sophisticated
facilities for its operation and maintenance. Maintenance facilities

8 ibid., Protocol I, Article 52.
e Sandoz, Swinarski and Zimmermarm, Corrunentary on the Additional Protocols, paras

795'1,2023. There are other constraints on targeting in the protocol, so it is not always
legitimate to attack such objects.
1o J.O. Langtry, The Cioil Infrastntcture in the Det'ence of Australia: A Regional Approach,

Working Paper No. 70 (Strategic and Defence Studies Centre, Australian National
University, Canberra, 7983), p.12.
11 Intemational Committee of the Red Cross, Protocols Additional to the Ceneua

Conuentiotts of '12 August 1949, Protocol I, Article 52, para. 2.
12 Royal Aushalian Air Force, The Air Pouer Manual,3rd Edition (Commonwealth of
Australia, Canberra, 1998), paras 3.30,6.28.
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containing military aircraft or major components (such as engines) will
often be high-value military objectives. Other elements of the
maintenance and supply systems that provide critical components and

consumables would also be valid objectives, although perhaps of a

lower priority. However, other facilities which support RAAF

operations, such as food stores, are unlikely to be valid military
objectives due to the insignificant military advantage afforded by
destroying such facilities.

Medical units and facilities are afforded additional protection by

Protocol I, and may not be attacked unless they are being used to harm

the enemy.l3 This means that medical facilities may be located in the

vicinity of combat elements while still affording a measure of
protection for their personnel. Accordingly, civilian medical support is
less constrained than most other civilian support functions. The only
practical limitation is that medical facilities should not be located so

close to military objectives that they may be subject to collateral

damage or inadvertent attack.

Methods of Protection
What level of protection is to be afforded to civilians? Protocol I

describes it as'general protection against dangers arising from military
operations'.1a In addition to minimising the risks to the civilians of their
adversaries, countries are also obliged to take steps to protect their

own civilians, and it is this latter requirement that most directly bears

upon ADF support plaruring. The relevant article, Article 58, is as

follows:

The Parties to the conflict shall, to the maximum extent feasible:

(a) without prejudice to Article 49 of the Fourth Convention,ls
endeavour to remove the civilian population, individual
civilians and civilian objects under their control from the

vicinity of military objectives;

13 Intemational Committee of the Red Cross, Protocols Additional to tle ceneoa

Conuentiorrs of12 Artgust 1949, Protocol I, Article 12.

1a ibid., Protocol I, Article 51, para. 1.
rs This Article specifies that certain conditions should be met in the course of such

evacuations, such as the provision of proper accommodation, hygiene, safety, etc., 'to
the greatest practicable extent' (lnternational Committee of the Red Cross, The Cenetta

Conuentions of '12 Augrtst 1949. Convention IV, Article 49).
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(b) avoid locating military objectives within or near densely

populated areas;

(c) take other necessary precautions to protect the civilian
population, individual civilians and civilian objects under their
control against the dangers resulting from military operations.16

Given that military objectives may be legitimate targets,

protection can often only be achieved by ensuring that civilians are not
located within such objectives at the time of attack, or so closely that
they may be affected by collateral damage. This is not to say that
civilians may never be located in or near potential military objectives;
in fact, the protocols acknowledge that they sometimes will be.17

However, in circumstances where attacks on such objecfives seem

plausible (for example, by adversary forces coming within range),

there is an obligation to take action to protect civilians. This may
involve evacuating them from the vicinity of these facilities, or other
'necessary precautions' such as moving civilians into shelters which
provide protection from the effects of the weapons that may be used.18

The adequacy of measures such as evacuation and sheltering
depends on a number of factors, including the nafure of the weapons

used and the warning time available before the attack. Properly, an

adversary should provide warning of attacks that may affect the

civilian population.le However, this is not mandatory where the

success of the operation would be jeopardised by doing so, and the

requirement is seldom observed in practice.2o In situations where

evacuation, sheltering and so on cannot provide a reasonable level of
protection to civilians, the required level of protection can only be

afforded by not placing civilians in or near potential military objectives

at all.

16 Intemational Committee of the Red Cross, Protocols Additional to tle cetetsa

Conuentiotrs of12 Angust 1949, Protocol I, Article 58.
17 Sandoz, Swinarski and Zimmermann, Comnentary on tlrc Additional Protocols, para.

2212.
1s ibid., para.2257. Further discussion on the levels of threat which may be faced is

included in Chapter 5.
le Intemahonal Comrnittee of the Red Cross, Protocols Additional to tlre Ceneua

Conuentions of'12 August 1949, Article 57, sub-para. 2(c)'
z0 Sandoz, Swinarski and Zimmermann, Commentary on the Additionnl Protocols, para.

'1996.
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Given these requirements, remote support options are clearly
preferable since the level of risk to facilities far removed from combat
is much less. Civilians may provide support services in remote

facilities while remaining largely immune to the threat of attack, and

productivity would not be lost through periodic evacuations or

sheltering. In cases where remote support is not feasible, options
include endeavouring to protect civilian support personnel through
measures such as evacuation, shelters, etc.; or using only military
personnel to undertake support services in and around military
objectives.

E x c ep ti onal Cir cum st ance s

The requirements of Article 58 are to be pursued 'to the

maximum extent feasible'. This is a subjective phrase that is open to a
wide range of interpretations. Certainly, the intention is that planning

and activity should be undertaken in peacetime to ensure that the

provisions of Article 58 can be met as closely as possible should a

conflict arise. This includes locating permanent military facilities away
from built-up areas, constructing shelters if civilians may be in or near

military objectives, planning for evacuation, etc.21

A critical issue is whether the requirements of Article 58 may be

set aside if we find ourselves dependent on civilians for the conduct of
military operations. It is often thought that 'military necessity' is

sufficient justification to waive the requirements of humanitarian law;
for example, a few countries have expressed their belief that the

requirements of Article 58 do not constrain their right to organise their
military facilities as they see fit. However, legal commentators on the

Additional Protocols will not have it so, pointing out that military
necessity was taken into account in the drafting of the protocols, and

the only exceptions permitted are those which are specifically allowed
for in the text of the protocols.z For example, economic grounds
should not be the predominant determinant of the essentiality of

2r ibid., paras 22M,2247,2251'.
22 ibid., paras 2243, 2244, and, 2246; Frits Kalshoven, Constraints on the Waging of War
(lntemational Committee of the Red Cross, Martinus Nijhoff Publishers, Netherlands,

7987), pp.25,73.
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putting civilians at risk.23 This is particularly relevant for the CSP

process, the aim of which is 'to ensure that support services are

provided to Defence activities in a manner which provides best value

for money'.2a Selecting a commercial option based on this criterion
does not relieve Australia of its obligation to protect any civilians
involved.

Protecting civilians who provide essential support functions
may impact on military operations due to cessation of performance of
those functions. It should be possible to iclentify in advance which

functions may be thus affected, and the selection of support options

should take into account the need for uninterrupted performance of
these functions. This is another example of peacetime planning to meet

the requirements of the Aclctitional Protocols. A surfeit of such

planning could lead to the desire to forego protecting civilians in the

interests of military necessity, even though the situation was

predictable and avoidable. To clo so would not be consistent with the

spirit of the protocols.
The Department of Defence has admitted that the focus of CSP

and relatecl reforms to date'has mainly been on peacetime efficiency'.2s

This opens up the possibility that Australia could fincl itself in a

position where it coulct be very tempting to set aside the requirements

of international humanitarian law. As CSP progresses to test support
functions that are ever more closely related to combat, and hence more

likely to benefit from performance in the vicinity of combat, the

importance of planning for contingency support rather than just

peicetime efficiency becomes ever more important. The current CSP

Manual does include the stipulation, derived from the Australian
Disability Discrimination Act 7992, that only combatants (that is,

military members) may undertake combat and combat-related duties.

Combat-related duties are'duties (other than combat duties) requiring

a person to work in support of, and in close proximity to, a person

performing combat duties, in circumstances in which the person

2z Tlrc Dcploytttctrt o"f Cit,ilinn Coutrnctors irt Sttrtrtort of Austrnlinn Defe nce Force Operntiotts

(Australian Defence Force Hcaclquarters, Canberra, 1999), pat a. 8'2'82'
)a Cotttttrcrcinl Srtltltort Progrntt Mnnnl, Version 5 (Department of Defence, Canberra,

7997), para.2.3.
25 Dcfirtcc nnrl ltulustry Strotagic Policy Stntauctrf (Department of Defence, Canberra,

1ee8), p. 3.
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performing the work may be killed or injured through an act of
violence by an adversary'.26 This constraint helps to ensure that the
CSP process remains consistent with Australia's obligations regarding
international humanitarian law.

A good example of a situation where the removal of civilians
from military objectives was genuinely not feasible was the
employment of civilian technicians on board the USAF J-STARS
aircraft during the Gulf War. These aircraft were still undergoing
development at the onset of the conJlict, and the Presence of the
civilians on board the aircraft was necessary to bring the aircraft into
service.zT There was no intention to permanently staff the aircraft with
civilians, but the move was necessitated by unfortunate timing. Of
course, not utilising the aircraft during the conflict would have been an

option, but the action was justified by the operational advantage
gained. Moreover, the actual level of risk posed to the aircraft was
arguably not high, given Iraq's limited air power during the conflict.

Adoersary Non-Compliance with Protocol I
Most of the foregoing discussion assumes that the ADF's

adversary will comply with the provisions of Protocol I. This is a

convenient assumption because it limits the types of facilities that may
be considered vulnerable to attack, and therefore potentially
unsuitable for civilian occupation. General infrastrucfure services, such

as the provision of food, are unlikely to be considered to offer a
definite military advantage if attacked, and so may be considered to be

civilian objects and thus suitable for civilian performance.B
If an adversary chooses not to observe the protocol's

requirement to protect civilians, the difficulties faced by Australia in
complying with the protocol increase. A party to the protocol (such as

Australia) is not relieved of ie obligations when confronted with such
an adversary. In this case, it would no longer be possible to assume

26 Commercial Support Program Manrnl, Arurex A, para. 15.
27 Gary Waters, Gulf Lcsson One - Tlrc Value of Air Puuer: Doctrinal Lessons for Australia
(Air Power Studies Centre, Canberra, 1992), p.238.
a Moreover, Protocol I explicitly forbids attacks on infrastructure services which are

essential to the survival of the civilian population - regardless of whether the armed
forces are also relying on the services (Intemational Committee of the Red Cross,

Protocols Additional to tlrc Geneua Conuentions of 12 Attgust 1949, Protocol I, Article 54)'
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that civilian objects would be immune from attack, and Australia
would be obliged to endeavour to remove civilians from a wider range

of support services. This would further reduce the ability to rely on

local infrastructure or deployed civilian support, making remote or

military-only support options even more preferable.
Approximately three-quarters of the world's countries have

ratified the protocols. However, the acceptance of the protocols
amongst Southeast Asian countries is much poorer: countries which
have not yet ratified both of the Additional Protocols include
Cambodia, Indonesia, Malaysia, Papua New Guinea, the Philippines,
Singapore, Thailand and Vietnam.2e Despite this poor response, it is

likely that any adversary would conform to the principle of attacking
only military objectives, if only because it makes military sense to do

so. Moreover, it could be considered that the protocols may still legally
apply because they represent customary international law.30

Accordingly, the need to plan for situations where attacks are more

indiscriminate is a lower priority.

Inry li c atiotr s fo r L o c al/Rent ot e S upp ort D e ci s io t rs

The effect of international humanitarian law on the desirability
of using support services in the vicinity of military operations may be

summarised as follows:

. There are no impediments when military members are used to
perform the services.

r There are no impediments when the level of risk faced by those

performing the services is insignificant. Hence, there are no

impediments in low-threat military scenarios, or where the

support facilities do not constitute military objectives and are

not collocated with military objectives (unless the adversary
violates international humanitarian law).

2shttp:/ /www.icrc.org/unicc/icrcnews.rrsf/5cacfdf48ca698b647256242003b3295/8297a
c190a56905b8-11256655002f03ae?OpcnDocument>, accessed 26 May 7999. The

Philippines has ratified Protocol ll (referring to non-international conflict) but not

Protocol I; Vietnam has ratified Protocol I but not Protocol II.
30 stewtrrt Fenwick, 'Civilian support to Military Operations under International

Hunranitarian Law', Atrstrnlion Dcfcrtcc Forcc lournnl, No. 135, March/April 7999,p.27.
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. When considering civilianised support services that may
potentially be military objectives in higher threat scenarios,

remote support options are preferable since the level of risk
remote from combat is likely to be insignificant.

. Where a civilian support function cannot be performed remotely
during an operation entailing a higher level of threat, the
possibility of ensuring protection via measures such as

sheltering should be pursued if the relevant facilities either are
potential military objectives or are located near such objectives.

o Where such measures are necessary but not feasible, it must be

possible to evacuate civilians from the vicinity of military
objectives. This may require the ability to transfer the function to
the military if performance of the function cannot be

interrupted. Where these conditions cannot be met, a local
civilianised support option should not be selected.

o The requirement to ensure the protection of civilians may
perhaps be waived when confronted with unforeseen
circumstances that render the continued performance of civilian
support services unavoidable and essential for the conduct of
critical military operations.

o Peacetime planning must be undertaken to ensure that civilians
are spared from the risks of conflict to the maximum extent
feasible. The desire to adopt support options which provide best

value for money does not justify putting civilians at risk.

Factor 2: Assurance of Performance
Even in the many situations where international humanitarian

law permits the use of civilians to support military operations, there

are some concerns within the military about the potential unreliability
of civilian support options - particularly in times of conflict. These

concerns fall loosely into two main groups: contracfual issues, and
potential trade union industrial action.
Contractual lssues

The use of contracts to acquire goods and services from
companies in the vicinity of military operations is very common. Such

contracts may be standing arrangements negotiated before any
particular operation eventuates, or they may be arranged specifically
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to support an imminent requirement. They may require contractor
personnel to deploy with the military forces they support, or they may
be negotiated with contractors who happen to be already in the
vicinity of those forces.

There are many historical examples of all of these kinds of
contracfual arrangements. Some 9,178 US contractor personnel
deployed to support Operation Desert Storm.31 The RAF had a contract
already in place with British Aerospace elements in Saudi Arabia to
provide logistic support to deployed forces in the Gulf region, and this
contract continued to operate throughout the conflict.32

Contracts for host nation support are also commonplace. During
the Vietnam War, host nation support from the local infrastructure was
used extensively to minimise the number of personnel needing to be
deployed. For example/ power generation for the Australian Logistic
Support Group was provided by Pacific Architects and Engineers.
Such organisations were often run by American or third-country
representatives, but staffed with employees from the host nation. US
forces regularly utilised contractor personnel on their military bases;
by contrast the Australians generally did not allow contractors to
work on their base at Nui Dat.33

The most substantial contractual relationship for support to
military operations is the US Logistics Civil Augmentation Program
(LOGCAP). This programme has been in operation since 1985, and has
provided support to operations in Somalia, Rwanda, Haitl', Saudi
Arabia, Italy and Bosnia. The services covered by the contract focus on
the accommodation and sustenance of deploying military personnel.
LOGCAP is used when organic military capability and host-nation
support are inadequate, and is not intended as a substitute for military
force structure. Despite its wide application, the US Army
acknowledges that LOGCAP will not be suitable for every military
scenario, particularly those involving high levels of threat.s

31 DOD Force Mix Issues: Creater Relionce on Ciuilians in Support Roles cortld prottide

Significnnt Benefits (United States General Accounting Office, Washington DC, 199!), p.
30.
32 The Deployment of Cioilian Contrnctors in uryport of Australian Defence Force Operations,
para.3.25.
33 ibid., paras 3.17 and 3.19.
Y lbid., pan.6.8fl.
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The ADF used only limited deployed contractor support during

the 1999 operation in East Timor, due to uncertainty about the level of

threat. Towards the end of the operation, constraints on the

deployment of contractors to that theatre were relaxed. The local

infrastructure was also utilised where possible.

Non-Performance
The level of threat is the major issue affecting the reliability of

contractual arrangements for local support. Even when such support is

consistent with international humanitarian law (see Factor 1),

contractors or their personnel may deem that the risk of injury, or

damage to facilities or equipment, is unacceptably high' There are

,uu"rul reports of civilians rapidly departing the AO during the Gulf

War when the Scud missile attacks commenced,3s and of Saudi

transport drivers declining to enter disputed territory.36 However, the

greaf majority of contractors were willing to accept the risks, and

continued to perform their duties.
The essence of the concern about the use of contractors is that a

contract cloes not provide total assurance that the contractor will
honour the requirements of the contract. Should a contractor choose to

default on a contractual requirement, a court may issue an 'injunctive

relief order' directing the contractor to perform the contracted task, or

it may award a financial penalty against the contractor for breach of

contract. However, Australia does not have any legislation which

could be usecl to compel a civilian to deploy, and the option of a

specific performance order is not applicable for contracts which

involve the provision of services (as opposed to goods).37 It is therefore

unlikely that an Australian court would issue an order compelling a

contractor to perform in a high-risk situation even if the contract

specified iu the court would be more likely to opt for a financial

penalty.3s This woulcl be of limited benefit to the ADF, which would be

left without the support it required.

3s ibicl., paras 6.17,8.2.10.
36 US department of Defense, Cotdtrct of tfu Persintr Culf Wnr (US Department of

Defense, Washington, '1992), p. a26.
17 'fltc Deploytttcttt of Cit,ilinn Contrnctors in sultport of Austrnlinn Det'ence Force Ope rations,

naras 8.2.111, 8.3.16.
re Discussion with Australian Governnrent Solicitor's Office, Melboume. 10 March 1999'
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Rather than relying on legal remedies, it is preferable to
encourage contractors to honour contractual agreements through the

use of suitable rewards and penalties in contracts. Contractors are

more likely to provide support in adverse circumstances if it is worth
their while to do so.

Even though a company may be willing to fulfil its contractual
obligations, its employees may not be. Companies cannot compel their
staff to follow their orders, and in cases where the contractor is willing
but its staff is not, a court is unlikely to rule against a contractor for
breach of contract.3e This situation also may best be avoided through
the use of suitable incentives. Examples include the payment of a 'field
allowance' for contractors deploying to support military exercises, and
the 'generous' conditions of service afforded to Australian Federal
Police (AFP) staff deployed to overseas locations. In a recent survey/
Australian companies indicated that current award rates of pay would
generally be insufficient to entice them to undertake support in an

AO.ao This issue is likely to be more significant for overseas operations.
Somewhat greater legal cover for ensuring employees'

compliance is afforded by the Public Service Act. This act, and its
associated regulations, requires an APS Officer 'to comply with any

lawful and reasonable direction given by a person having authority to

give the direction'. Public servants may volunteer to perform their

function locally to combat forces, but the Act does not prevent them
from leaving at any time should they choose to do so, even though
disciplinary measures may be brought to bear. The United States has a

somewhat more rigorous system, in which certain civilian defence

personnel are considered to be'Emergency Essential'. This allows their
deployment to be made mandatory.al

3e Australian Govemment Solicitor's Office.
N The Deployntent of Cioilian Contractors in support of Australian Defence Force Operatiotts,

paras 2.10, 5.34 and 5.22.
41 ibid., paras 6.79, 5.1.8-19, and 8.2.69.
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Plate 2.2: Level of Threat Affects Feasibility of Deploying Civilians

The deploymcnt Of civiliarrs to support Opc.ration Stabilise in East Timor in 1999 was

delayecl due to uncertainty about the level of threat tl-rat might be encountered. To that

end, a RAAF Airfield De'fe.nce Guartl sttrnrls watch beside a RAAF Hercules as it is

being unloaderl at Komoro Airfield, Dili. Pltotogrnph by courtesy of Elcctronic Medin Unit,

Depflrtilrcilt of Det'ence, @ Corttntontttcnltlt of Arrstrnlin

The tegal requirement for ADF members to comply with their
employer's requirements is containecl in the Defence Force Discipline
Act -1982 (DFDA). This provides the greatest possible level of
assurance, regardless of factors such as location and level of threat.

However, insubordination and desertion may still occur, so even the

DFDA cannot provide total assurance of performance. As with civilian
options, the assurance of performance of functions undertaken by

military personnel is likely to be greatest where the functions can be

undertaken remotely from combat.
Civilians may volunteer to become'Defence Civilians', in which

case some of the provisions of the DFDA become binding on them.

This includes the legal requirement to comply with'general orders'but
does not cover compliance with other commands, which are only
binding on ADF members. In any case, the fact that civilians would
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need to volunteer to subject themselves to this regimen somewhat
undermines its usefulness as a means of providing increased assurance

of performance from either public servants or contractors. Most
contractors consulted during a recent survey indicated that they were
unwilling to attempt to force their personnel to become Defence
Civilians.a2 Nevertheless, all civilians moved into East Timor by the
ADF in 1999 volunteered to become Defence Civilians, including
contractor personnel and even a foreign national.

Deployabili$
Unless the contractor is already in situ in the local infrastructure,

providing support in the vicinity of operations will generally require it
to possess deployable facilities, equipment and personnel appropriate
to the deployment location. The ADF enforces strict rules on its
members to ensure their deployability, such as the maintenance of
necessary levels of health and fitness and the provision of inoculations.
However, a contractor may not be able to enforce equivalent standards

on its employees. For example, there are several recent instances of
civilian employees (both public servants and contractors) declining to
undergo inoculations. The United Kingdom relies on civil servants to

perform several roles in the AO, including finance, science, contracts,

claims, estates and secretariat. Although the staff undertaking these

roles are required to meet military health standards, some have

refused to be inoculated or to undertake nuclear, biological andf ot
chemical (NBC) defence training. Likewise, some US contractor
personnel failed to undergo the immunisation and inoculation
procedures required for deployment into the Gulf War theatre.a3 Such

refusals may render the individuals unsuitable for deployment into
overseas locations, or into environments where there is a possibility of
NBC exposure.

Also during the Gulf War, some civilians were deployed into the

desert conditions with medical and physical limitations, such as heart

problems and kidney disorders, which precluded them from

effectively performing their duties.4 While a screening programme
could be established to filter out individuals who are unsuitable for

42 ibid., paras 2.10 anci 8.2.53.
43 ibid., paras 5.1.7, 6.40, and 8.4.21.
44 DOD Force Mit /sslres, p. 31.



30 V\here Are They When You Need Them?

deploymen! the effect of this would be to reduce the contractor's
ability to provoide deployed support services. The imposition of
mandatory health standards for civilian employees is legally
problematic, being potentially discriminatory.as Perhaps the most
effective way to minimise such problems would be to offer financial
incentives to employees who meet specified deployment standards.

There is a risk that a contractor will not have the capability to
perform a required function, despite being contracted to do so. A
recent example concerned the catering arrangements at an RAAF base

during the 1999 operation in East Timor. The contractor was unable to
meet the 'surge' provisions of the contract, and could not satisfy the

increased demands associated with the operation. Attempts to hire

additional cooks from the local area were unsuccessful. In a case such

as this, what the contract says is largely irrelevant, if the contractor
does not possess the required capacity or cannot expand to the extent
required.

Military units regularly verify their ability to deploy, and

perform in deployed conditions, through a Programme of military
exercises. The level of assurance that a contractor could provide
deployed support if required would be increased by involving
contractors in the military exercise programme, and the government
has acknowledged the need to do so.a6 Exercising industry would
probably come at a cos! which would need to be weighed up against

the benefit of increased assurance. In any case, the increasing

dependence of the military on contracted support may make deploying
some such support in exercises unavoidable. The Singapore Armed
Forces relied on the provision of complete base facilities from an
Australian contractor during a recent exercise, and several Australian
companies have offered to provide similar support to the ADF during
several of its exercises.aT Local infrastructure is routinely relied upon
for many services during major exercises.

a5 Australian Govemment Solicitor's Office.
a6 Det'ence nnd Infustry Strategic Policy Statement, p.9.
a7 The Deploynent of Ciuilian Contractors in Support of Austrnlian Defence Force Operations,
para. 6.13.
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Insurance, Indemnity and Compensation

Where a contractor is willing to accept some level of risk,

insurance and indemnity cover will need to be arranged. Although
most insurance policies specifically exclude the effects of military
conflicts, it is possible to arrange policies that do not make this
exclusion. During the Vietnam War, private insurance cover was

negotiated for the crews of Australian merchant ships entrusted with
transporting military supplies to Vietnam.as More recently, insurance

and indemnity cover has been arranged to cover contracted

maintenance support for the ADF's Headquarters Joint Logistics

North. However, it must be noted that the level of risk actually posed

to the Australian transport ships during the Vietnam War was not
grea! neither has the Headquarters foint Logistics North contract yet

required performance under threat. There is a possibility that an

insurance contract negotiated in peacetime may be arbitrarily cancelled

by the insurer, should the level of risk escalate. Such was the

experience of a civil aircraft operator who had arranged war risk
insurance for its aircraft when providing support during the Gulf
War.ae

One measure that could reduce the level of insurance cover

needed by contractors would be for the Commonwealth to provide
more assured access to compensation. The claims of contractors

deployed into areas of risk at the request of the Commonwealth could

be handled similarly to veterans' claims. In cases of high risk, it is

possible for the Commonwealth itself to provide insurance cover for
contractors supporting the ADF. A precedent for this was set during
the Vietnam War when Qantas was able to convince the government to

provide indemnity to cover its operations into that country.s0

Overall, while the problems of insurance and indemnity can

generally be dealt with, they do introduce a further element of
uncertainty and cost.

€ Peter Edwards, A Nation at War: Australian Politics, Society nnd Diplomacy futirrg the

Vietnam War '1965-1975 (Allen & Unwin, Sydney, 1997\, pp.723' 1'64.

tg Tlrc Deployntent of Ciailian Contrnctors in aryport of Australian Defence Force Operatiotts,

para. 8.3.58.
lo Ch.ir Coulthard-Clark, The RAAF in Vietnanr: Atstralian Air Inttoluement in the Vietnarr

War -1962-'1975 (Allen & Unwin, Sydney, 1995), p.250.
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Ocutpational Health and Safety

Occupational Health and Safety (OH&S) legislation is another
issue that is related to the reliability of contractual arrangements for
support in the vicinity of operations. OH&S legislation generally
requires employers to provide a safe and healthy working
environment for their employees. The Commonwealth legislation 'is
designed to ensure that all practical measures are put in place to
eliminate or reduce the risk of death or injury in any workplace'.sr
This does not prohibit employing people in dangerous situations; it just
requires that steps be taken to minimise the dangers. In the extreme

case of a significant threat of attack from a military adversary,
international humanitarian law already requires that civilians be

protected to the maximum extent feasible, so in this regard OH&S
legislation does not levy any additional requirements. In general, the
effect of the legislation is likely to be quite subtle, requiring contractors
to provide similar working environments regardless of whether their
services are performed locally or remotely from combat. It therefore

seems improbable that OH&S obligations could significant$ impact on

the reliability of contract work, regardless of location.

Host N ation Constraints
There are two issues that are applicable only to overseas

deployments. The host nation may not be willing to allow Australian
contractors into their territory to suPport Australian military
operations. This situation occurred during the ADF's commitment to
Operation Bel Isi, where the Bougainville Revolutionary Army
declined to allow Australian contractors to support the ADF (although
US or New Zealand contractors would have been acceptable)' There is

also the possibility that third-country support may be withheld from
the ADF 1f that country disagrees with the ADF's choice of
contractors.s2

Where a contractor is permitted to deploy, it is necessary to

determine whether Australian or host-country law is applicable to the

contractor and its employees. For military personnel, this issue is
negotiated as part of Status Of Forces Agreements (SOFAs), which are

5r Tle Deployment of Ciailian Contractors in Support of Australian Defence Force Oryrations,

para. 8.4.13.
sz ifuij., para.8.2.37.
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normally a prerequisite to deploying military forces. Usually, ADF
members are not subject to the law of the host nation, since the military
discipline system (Defence Force Discipline Act) is assumed to ensure

that deploying ADF members act responsibly. Historically, SOFAs
have not covered deploying contractors, and as a result they are often
subject to the law of the host country. This can often be

disadvantageous. The remedy would be to endeavour to include
provisions for deploying contractors in the relevant SOFA, but this
could be problematic due to the lack of a legal system regulating
contractors' behaviour akin to the DFDA.

Issues Which Do Not Influence Local/Remote Decisions

There are numerous other considerations that may affect the
reliability of contracted support, including:

o the possible need to possess a surge capacity,

o the willingness of the contractor to provide support during an
'unpopular' (most likely overseas) operation, and

. the possibility of a foreign-owned company declining to provide
support due to a lack of foreign agreement with the Australian
position.

These issues need to be considered regardless of whether the

function is to be performed locally to the operation or otherwise.
Accordingly, they will have little bearing on any decision about where
the function should be performed, but will be relevant when deciding
who should undertake the function.

Contract Management
The key to maximising the level of assurance provided by a

contractual arrangement is to have a suitable and thorough contract.

For a pre-existing contractual arrangement to be applicable to the

provision of support in the vicinity of deployed military forces, the

contract should explicitly specify this requirement. A number of
current ADF contractual arrangements do cover situations where
deployed support may need to be provided, or where the service may
need to be performed in the vicinity of combat. Examples include
repair of the Royal Aushalian Navy (RAN)'s Anzac-class ships, and
garrison support of army barracks; a RAAF instance is the imminent
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contracting of deeper maintenance for the F-111 and C-130 fleets.

Contractual provisions covering deployment or combat conditions in
existing contracts are negligible, and such support as has been

provided to date has been undertaken through the contractors'
goodwill rather than because of contractual obligation.s3

Failure to clearly indicate the risks involved in a contract can

render it legally invalid ('set aside').se The ADF has a fiduciary
responsibilitlr to ensure that the contractor fully appreciates the risks
involved, akin to a bank's obligation to explain the financial risks
associated with loans to would-be borrowers. Moreover, the ADF is
under a legal obligation to take steps to verify that the contractor is

able to meet the conditions of the contract, in the same way that a bank
must ensure that a mortgagor is capable of making the required
repayments. A court might consider that failure to meet these

conditions represents 'unconscionable conducf or even negligence,
and little or no relief for non-compliance may be awarded in such

cases.ss As part of the process of becoming a Defence Civilian prior to
duty in East Timor (see above), contractor personnel signed an

acknowledgment of the risk in the area of operations.
In addition to specifying risks, a contract should also state the

rewards for compliance and penalties for non-compliance, allocate
responsibilities for insurance and indemnity, describe processes for
health standards and security vetting of employees, and so on. The

requirement for CSP contracts to include clauses for military
preparedness requirements was identified at the commencement of the

programme,s6 but has yet to be given effect.
Some provisions could be difficult or impossible to negotiate

prior to the conduct of an operation, since it is impossible to foresee all
potential circumstances. For example, while Australia has standing

s3 ibid., para. 5.45.
sa Andrew Lang and Ron Schaffer, The Defaultitrg Mortgngor (College of Law, Sydney,
"Ieez), p. s9.
ss N. Stretch, 'Defences' in Mortgagees' Rights and Remedies (Leo Cussen Institute,
Melboume, "1997), p. 4.2-1.
56 Report of the Interdepartmental Committee (IDC) on the Wrigley Reoiau 'The Defence Force

and the Coruru rrify' (Australian Govemment Publishing Service, Canberra, 1991), paras

44,75.
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SOFAs negotiated with several countries,sz others need to be

negotiated on a case-by-case basis. This precludes specifying in a

contract whether Australian or local law would be applicable, and a
contractor may be unwilling to make a general commitment to abide
by the laws of any country to which it may be required to deploy.
While these sorts of problems tend to reduce the value of contracts
negotiated in advance, it remains important to include as much detail
as possible in such contracts. When a specific operation arises, the

outstanding issues are negotiated and a contract tailored for the
operation itself is raised; this is essentially how the US LOCCAP
arrangement is managed.

The need to manage contractors in the AO is facilitated by
deploying a cell to undertake contract management, financial and legal

support. The US Logistic Support Element performs this function for
deployed US military forces, and the United Kingdom has an

equivalent cell. The ADF is currently considering the concept of a Civil
Affairs Unit, which could be entrusted with these responsibilities.ss
Unfortunately, the need for such organisations further increases the
size and expense of the deploymenf minirnising the use of deployed
civilians would minimise the size of the administrative elements that
must be deployed with them.

lndustrial Action
The quintessential examples of trade union opposition to

Australian military operations occurred during the Vietnam War. Two
chartered ships, MV leparit and MV Boonaroo, were chartered to
transport military supplies to Australian units in Vietnam, and this
necessarily involved the services of various unions responsible for
crewing, loading, and unloading the vessels. The Seaman's Union of
Australia opposed Australia's involvement in Vietnam, and in 1966

refused to allow field guns to be transported on the lepait. Fortunately,
an army vessel happened to be available at the time, to which the guns
were transferred. A mixed service/civilian crew was later used on the

57 Royal Australian Air Force. Operntions Latu for RAAF Commanders (Commonwealth of

Australia, Canberra, L994), para. 2.5.
sa The Deployttent of Ciuilian Contractors itr Support of Australian Defence Force Operations,

paras 6.24 and. 8.2.62. Ironically, the UK cell may not itself be deployable due to staff

members refusing inoculahons and prerequisite training (ibid., para. 6.40).
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lepait, and while this move created some bitterness within the

military, it proved to be an effective arrangement.se

Ln1967, a seaman's strike delayed the departure of the Boonaroo,

which at the time was to carry supplies for the construction of RAAF
facilities. This resulted in a delay to the deployment of a squadron of
Canberra bombers into the theatre, arguably amounting to an impact
on operations. The stand-off was resolved by the government taking
over the vessel and manning it with RAN personnel.60 Two years later,
the Sydney branch of the Waterside Workers' Federation refused to
unload the leparit. Cabinet's solution this time was similar,

immediately commissioning the ship into the RAN as HMAS leparit,
enabling service personnel to load and unload the vessel.61

Even in these cases, industrial action did not impede military
operations significantly. The Australian Council of Trade Unions
(ACTU) and the majority of trade unions were generally willing to
support the Australian military commitment, and this largely
undermined the efforts of the few unions that attempted to block
support to the military. However, it must be noted that the ultimate
solutions to the confrontations described above invariably involved the

use of residual military capacity; had this not been available, other
options would need to have been found to prevent a greater impact on

operations. This underlines the need to retain at least some military
capability to undertake essential support functions such as

transportation.
In a 1998 survey, Australian companies acknowledged the

criticality of union cooperation in plans to provide local support to the

ADF. The extent to which industrial action may impact on military
operations increases as more reliance is placed on industry support.
Increasing such reliance is one of the aims of CSP, which grew out of a
review entitled The Defence Force and the Communify (better known as

the'Wrigley Review'). This review acknowledges the risks of industrial
action, and Wrigley's suggestion was to introduce legislative changes

to constrain industrial action for important functions.62 However, the

se Edwards, A Nation at War, pp.163,1'64.
o Coulthard-Clark, Tlre RAAF in Vietnarn, p.'103.
o1 Edwards, A Nation nt War, p. 246.
62 Alan K. Wrigley, The Defence Force and the Communi$: A Parhtership irt Australia's

Defence (Australian Govemrnent Publishing Service, Canberra, 199u), p.391.
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government's review of Wrigley's report backed away from this
approach, preferring /proper means for the resolution of industrial
problem5'.63

In this spirit, the CSP Manual requires 'industrial relations
contingency plans' in cases where disruption could not be tolerated.6a
No such plans have been completed to date. It is hard to imagine what
provisions could be adopted in industrial relations contingency plans,
short of identifying alternative providers for the function in question.
Typically this would mean military units, and the need to retain
surplus military capability for such eventualities may undermine the
cost savings that may otherwise be realised by commercialisation.

In many regards, the risk of hade union industrial action
impacting on military operations is independent of the location where
support services are performed. Reducing the size of the support forces
Australia deployed to Vietnam may have appeased the unions
somewhat, since one aspect of their opposition was the sending of
conscripted national servicemen overseas to serve in a conflict that
they believed was not of direct relevance to Australia. However, in
general, industrial action may be brought to bear regardless of whether
support services are performed locally or remotely in relation to
combat.

Trade unions do not appear to have any fundamental objections
to their members being deployed to provide local support to military
operations. However, they believe that their members should not be
forced to deploy but may volunteer to do so, that they should be
protected by OH&S practices, and that appropriate remuneration
should be provided to compensate for the risks and conditions in the
AO.6s These requirements are consistent with the contracfual issues

discussed previously, and therefore do not levy any additional
constraints on the desirability of providing local support.

In accordance with the Australian Workplace Relations Act,
industrial action is only permitted to support agreement making or
critical health or safety concerns.66 Therefore, it is no longer legal for

63 Report of the Interdepartmental Conunittee (IDC) on the Wrigley Reuiezu, para.97.
e Commercial \ryport Progrnm Mamml, para.29.
05 Tlrc Deployrnent of Ciailian Contractors itt Support of Atstrnlian Defence Force Operatiotts,

para.8.4.27.
66 ibid., para. 8.4.36.
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industrial action to be taken on more ideological grounds, as was the

case during the vietnam war. However, the practical effectiveness of

such legislation must be questioned in light of the union embargos

levied against Indonesian ships in resPonse to the violence associated

with East Timor's independence vote lrl.1'999.

Even if disruption were still to occur during an overseas

operation, it is highly likely that residual military capacity would exist

to take over critical functions if necessary, as overseas operations will
generally not involve the full commitment of the ADF. For more

iubstantial operations closer to home, the possibility of industrial

disruption becomes somewhat more remote, since it is less likely that a

union would jeopardise operations that are directly protecting

Australian interests. Moreover, Aushalian trade unions are no longer

as powerful or militant as they have been in past decades. For these

,"uronr, industrial action is not likely to seriously reduce the level of
support available to ADF operations.

lmplications for Lo caURemote Supp ort D ecisions

As with the international humanitarian law factor, the need for

assurance of performance only becomes a significant factor when

deciding on the location for support services in quite restricted

circumstances. In general, the assurance of performance will be greater

when remote support is used. However, the level of assurance

provided by local support options will generally be quite adequate, in
which case other factors are likely to dominate the local/remote

decision.
In higher threat operations, the possibility of reduced assurance

of performance increases. Additional complications are posed by

orr"ir"ut operations, but these should generally be manageable' The

use of support options involving military personnel will normally
provide the greatest assurance of performance. For critical functions,

iesidual military capacity may need to be retained as a form of

insurance, even though doing so may undermine the economy of

commercialisation.
The use of suitable and thorough contracts describing the

responsibilities of contractors to provide local support can go a long

way towards ameliorating the risk of inadequate local suPport. where
deployments must be effected at short notice, the quality of support
contracts may well be the deciding issue.
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The possibility of disruption caused by trade union industrial
action is perhaps greatest where a large amount of support is required
away from Australian shores; however, this risk is small and

manageable, and therefore should not be a significant decision factor.

Factor 3: Conscription and Call Out of Reserves
The factors of international humanitarian law and assurance of

performance both indicate that, in the circumstances in which these

factors will be significant, remote support is preferable to local

support. Both of these factors primarily apply only where the support
option being considered involves the use of civilian personnel.

Accordingly, the influence of the international humanitarian law and
assurance of performance factors can be largely neutralised by not
using civilian personnel. This may make it feasible to use local support
options where it may otherwise have been undesirable to do so'

However, as subsequent factors will show, there are many
support functions that may be most economically undertaken by
industry, but which must be performed locally to the operational
elements being supported for best effect. This creates a tension when
considering those situations where local support by civilians is

rendered undesirable as a result of the two factors described above,
which predominantly means high-threat scenarios. If a local civilian
support option is selected for a high-threat scenario, the disadvantages

posed by the restrictions of international humanitarian law and

reduced assurance of performance must be accepted. If a local support
option is chosen using full-time military personnel, the cost savings
associated with commercialisation must be foregone. If a remote

support option is chosen, the advantages of local support will not be

forthcoming, which will often mean a reduction in operational
capability.

To some extent, the use of reserve forces, or the use of
conscripted personnel, allows us to have the best of both worlds. In
circumstances where conscription or the call out of reserve elements

can be expected, local military support options can be selected on the

basis of the increased number of military personnel available.

However, between operations, industry can be used to undertake the

functions. Clearly, such arrangements can only be planned for in
circumstances where the use of conscription or reserve elements is

reasonably assured.
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Reseraes
The strength of the reserve elements of the RAAF is

approximately 7,600, which is about ten per cent of the air force's 'total

force' (permanent plus reserve elements).67 Approximately 80 per cent

are 'ex-permanent' air force members, the remainder being 'direct

entry'.
One of the pillars of the Wrigley review was significantly

increased reliance on reserve forces, including an additional 5,400 air
force reservists.6s Reliance on an expanded reserve force was seen as

necessary to permit the scale of commercialisation intended for the

CSP, while allowing substantial reductions in the size of the permanent

forces without undermining the ADF',s ability to undertake the defence

of Aushalia. Subsequent reviews of Wrigley's proposals for the reserve

force saw the target for the number of additional air force reservists

reduced to 450 as a part of the Ready Reserve scheme,6e which has

subsequently been abandoned.
CalI Ottt Proaisions

The legal framework governing the employment of reserve

elements is contained in section 50 of the Defence Act. Reservists may
volunteer for continuous full-time service for as long as they wish
under any circumstances. However, the provisions for the call out of
reserve elements are quite constrained, and are limited to the following
circumstances:

. Section 50D deals with the call out of Emergency Forces for the

defence of Aushalia. Since the RAAF has never raised any

Emergency Forces, this section is not applicable.

o Section 50E allows the Governor General to call out some or all
of the reserve forces in time of war or defence emergency. This
Section may only be invoked where war has been formally
declared or where there may be an attack on or invasion of
Australia. Reservists may be called out for as long as it

67 Departnrent of Defence, Det'ence Anmnl Report 1998-99 (Department of Defence,

Canberra, 1999).
0a Wrigley, The Defence Force and the Comnuurity, p.170.
6e Report of the lnterdepartmental Conunittee (IDC) on tlre Wigley Reuiau, para' 106.
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necessary, and may be required to serve in Australia or

overseas.

r Section 50F covers call out in situations other than war or
defence emergency, although the defence of Australia is still the

only justification for call out under this section. Initially,
reservists may be called out for three month periods, although
the Governor General n'ray issue subsequent proclamations to

extend this up to 12 months.

Even though the Defence power described in the Australian
Constitution may expand in times of threat, legal advice is that the call

out provisions of the Defence Act are to be interpreted fairly narrowly
and literally. Therefore, there are currently no provisions for RAAF

reserve elements to be called out in any circumstances other than

where the defence of Australia is involved. This would preclude

extensive reliance on reserve forces to support DRI and sGI scenarios,

except perhaps where it seems likely that the conflict may well spill
over onto Australian territory if it cannot be resolved offshore.To

Given the recent increase in en'rphasis on the need for the ADF to

be able to contribute to regional and global operations, the narrow
scope of the reserve call out provisions becomes more of a constraint.
This is especially so when the onward march of CSP and related

reforms continues to reduce the size of the permanent military forces,

making increased reliance on reserve forces all the more critical. This

situation has been brought to the government's attention, and work is

currently under way to amend the Defence Act to broaden the

circumstances in which reserve elements may be called out. The

current proposal would allow reserve forces to be called out for

overseas operations, including
peacekeeping and humanitarian operations.Tr Enacting such legislation

could be problematic, since some current reservists are concerned that

they may be called out much more frequently, or be required to

70 This is a fairly subjective criterion. It was userl trs partial justification for Australian

involvement in the Vie tnam war (although political motives may have been

preclominant). By the enci of that conflict, fei|' would have claimed that it was an

example ctf communist expansion that tlirectly threatened Australia.
7r The Hon. John Moore, Ministcr for Defence, press conference given on 22 December

7999.
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participate in foreign con-flicts in roles with which they may not agree.

Unfortunately, it could be some years before any such legislation is
enacted, due to the difficulties in implementing the workplace
protection aspects of the legislation, which could require additional
funding.

Mention should be made of the use of volunteer reservists.
Volunteer reservists have been a part of several recent military
deployments, especially in specialist areas such as medical support.T2 A
significant number of reservists, especially ex-permanent members,
may be expected to volunteer for service in the event of a significant
threat to Australia's vital interests.T3 However, reliance on a substantial
number of volunteers for other scenarios - that is, those for which call
out is not currently an option - may be optimistic, and does not
constitute a secure planning base for determining support
arrangements for such scenarios.

Other Issues

In addition to the current legal constraints on the call out of
reserve elements, there are several other issues which limit the extent
to which they may be utilised.

Reserve elements generally do not maintain the same skill levels
as permanent military members, due to the lower frequency with
which they employ their skills. The RAAF's reliance on high-
technology equipment exacerbates this problem.Ta As a result, reserve

elements generally have a lower level of readiness, meaning that they
could not be committed to operations as quickly as permanent
elements. This would preclude the early use of reserve elements in
scenarios that arise with little warning, although they may still be used

for reinforcements and to permit the rotation of members out of the

AO. For example, during the Gulf War, US combat reserve units could
not be initially deployed due to insufficient readiness (although non-
combat reserve units were able to deploy more promptly). This

7z Tlrc Deployntent of Ciuilinn Contrnctors in 9ryport of Australian Defence Force Operations,

para. 8.4.57.
73 Discussion with GPCAPT A.P. Behm, Deputy Assistant Chief of Reserves, Canberra,

10 July 1999.
7a Ross Babbage. More Troops for our Taxes? Exanining Det'ence Personnel Options for
Austrnlia, Working Paper No. 194 (Strategic and Defence Studies Centre, Australian
National University, Canberra, 7989), p.9.
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indicates that the United States may have underestimated the time
required to work up reserve units.75

Plate 2.3: Medical Support in East Timor,1999

An RAAF medical officer attends to iniuries cluring operation Lavarack. Medical

personnel, may of whon are reservists, are always in great demand cluring

peacekeeping operations such as this. Unfortunatell', curre'nt legislation cannot ensure

the availability of reservists for overscas cleployments. Pltotogrtph hy courtcsy of
Elcctronic Mcdin LJrtit, Dcpnrtntcnt of De.fcncc, @ CotrrrrrotttoL'ttlth of Arrstrnlin.

Another restriction on the extent to which reserve forces can be

utilisecl is the size of the reserve forces. Many reviews in the last ten

years have iclentified that a larger reserve element would permit a

smaller permanent element of the military, with consequent savings.

However, the schemes put in place to attempt to expand the reserves

have had limited success, especially in the case of the RAAF.
The majority of RAAF reservists are ex-permanent members.

Therefore, as the size of the permanent forces declines, it should be

expected that difficulties in recruiting reservists will increase unless

extra measures are taken. Recruiting a greater proportion of 'direct

75 Charles Heller, f/rc Arstrolinn Lhfenrc Forcc nrd the 7'otnl Force Policy, Working Paper

No. 249 (Strategic ancl De'fcnce stutties Centre., Australian National University,
Canberra, 7992), pp. 3, 9.
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entry' reservists would alleviate this constraint, but this is problematic
in the RAAF's case due to the relatively small pool of people in
industry with skills that are directly applicable to RAAF equipment,
and the long time scales needed for others to become proficient on the

high-technology equipment involved. Mastering the operation or
maintenance of a complex weapon system on a part-time basis is a

slow process, and is not even feasible in many cases.76 The usefulness
of ex-permanent members was demonstrated in the Gulf War, where
the United States called up some 20,000 recent retirees to bring units
up to full strength and to replace casualties.z

The availability of individual reservists to participate in military
training and operations must also be considered. Australian legislation
provides little incentive for employers to take on reservists; in fact,

should they do so, they become liable for penalties if they do not
excuse reservists for military duties. Reservists may lose their jobs if
called out for a lengthy period. Accordingly, reserve status can be seen

as a liability in the workplace under current anangements. The

inhoduction of positive incentives for employers to take on reservists,

and improvements to the job security and conditions of service of
reservists, may make it feasible to recruit a larger reserve force.

Calls for such moves to sustain a stronger reserye force are not
new. The 199L Force Structure Review proposed greater reliance on

reserve elements, which was to be made possible in part by providing
'encouragement' for contractors to take on reservists'78 Similarly, the

need to protect reservists' employment was identified in conjunction
with the wrigley review.Te Efforts to put these measures into practical
effect have recently recommenced, in conjunction with legislation to
broaden the scope for calling out reserve forces.

The United Kingdom has recently introduced a new form of
reserve service entitled the'sponsored Reserve Scheme'. This involves

75 The now defunct 'Ready Reserve' scheme, which subsumed Wrigley's 'militia'
reserves, included a requirement for 12 months' full-time training at the commencement
of reserve service flohn Coates and Hugh smith, Reaiao of the Ready Reseroe sclrctne

(University of NSW, Canberra, 1995), p. 24. lr is estimated that RAAF reservists

typically take some 18 months to become effective.
z Heller, The Australian Defence Force and the Total Force Policy, p' 6.

7s Department of Defence, Force Struchtre Reuiau (Australian Govemment Publishing

Service, Canberra, 1997), para. 2.90a.
7s Report of the lnterdepartmental Committee (IDC) on the Wigley Rniat, para.132.
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making defence contractor employees reservists, so that they could be

called out and deployed if necessary. Call-out criteria for the

sponsored reserves are quite liberal, compared to Aushalia's restrictive

provisions. In most cases, personnel would be performing the same

functions after call out as they did previously, and would not be

required to undertake combat duties.8O This arrangement neatly
sidesteps the international humanitarian law and assurance of
performance issues associated with the use of civilians in the vicinity of
combat, and also avoids the problem of reduced readiness often

associated with reserve elements.sl

The ADF is exploring the possibility of introducing a similar
scheme in Australia. This may not be quick or easy to achieve, and

would probably require legislative changes. As is often the case with
reserve forces, recruiting targets may not be easily meu it appears that
the United Kingdom may be experiencing such difficulties with its

scheme. There is also some evidence that Australian employers and

trade unions may have some concerns about mandating that their
members either sign up for reserve service or risk being passed over

for employment.s2 The legal basis for such contracts is also

questionable, since specifying that employees must be reservists is not
relevant to the task at hand.

Management of Changes

To be effective, measures to significantly strengthen the ADF's

reserve forces must include legislative changes and a genuine
allocation of resources (which could be offset by considering the

savings accrued from reductions in the size of the permanent forces).

n The Deployntent of Ciuilian Contractors itr Support of Australian Defence Force Operatiotrs,

para. 8.4.51 ff. Although sponsored Ieserves may not be required to undertake combat

duties, they would still be considered to be combatants for the purposes of the

Additional Protocols, which means that they could be targeted by an adversary mole

legitimately. Therefore, while the use of Sponsored Reserves sahsfies the letter of

iniemational humanitarian law, it may have the side-effect of placing additional lives at

risk.
81 Intereshngly, the United Kingdom delayed ratifying the Additional Protocols until
the Sponsored Reserve Scheme had been introduced. It is also interesting to note that a

similar scheme was mooted in the Wrigley review about a decade ago (r.ly'tigley, The

Defence Force and tlrc Comntrtnity, p.170).
sz The Deployrttent of Ciuilian Contractors in Srtpport of Australian Defence Force Operations,

paras 2.10, 4.24, 6.40, 8.4.53, 8.4.66.
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Given the limited success of the numerous past attempts to strengthen
the reserve force, and the difficulty of persuading government to
allocate resources to provide the necessary incentives, it would be

prudent not to assume that the size, availability or readiness of reserve

elements will change significantly in the near future.

Consciption
Compulsory conscription for national service is an option

available to government, but legislation must be enacted to bring it
into effect. Current policy is to maintain an all-volunteer defence force

(comprising permanent and reserve elements) to the extent possible.

After the Australian experience during the Vietnam War,
conscription is unlikely to be utilised short of a significant and direct
threat to Australia (a DAA, or possibly a substantial DRI scenario close
to Australia). Although the eventual domestic opposition to Australia's
military involvement in Vietnam was multifaceted, concern about
sending conscripted national servicemen to fight in a war in which
Australia's interests were not directly threatened was a significant
element.

Although there are numerous instances where conscription
during the Vietnam War was successfully evaded, the programme was
highly effective overall, with assessments of the proportion of men
who were called up but evaded service ranging from 0.2 per cent to
about one per cent.83 When utilised in circumstances where Australian
interests are more directly at stake, a carefully constructed conscription
scheme could be expected to be similarly effective.

As with direct entry reserye forces, conscripts would need some
period of training to become effective. Members conscripted for army
service during the Vietnam War required six months' training; longer
periods would be necessary for functions involving more technical

equipment or complex processes. This would tend to limit the role of
conscription for RAAF-unique specialist functions to providing forces

for expansion or rotation, except in scenarios where unusually lengthy
warning time occurs. Conscription would be more immediately
effective for functions which have direct civilian equivalents (such as

83 Edwards, A Nntion at War, pp. 26"1,377.
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medical), or functions which require less training (such as base

defence).

lmplications for Lo caURemote Support D ecisions
The use of reserve forces, or the use of conscripted personnel,

can ameliorate some of the disadvantages associated with performing
support functions locally to combat operations. Specifically, these
measures can make it feasible to commercialise support functions
while still allowing critical functions to be deployed in circumstances
where the use of civilians is problematic. Conversely, in high-threat
scenarios where reserve forces or conscription may not be available,
support options involving civilians should be undertaken well away
from potential targets whenever possible.

Concluding Comments
The factors of international law, assurance of performance, and

conscription and call out of reserves are complex and inter-related. It is
important to appreciate that these factors will be significant in
relatively few circumstances but, conversely, these few circumstances
correspond to high-priority military scenarios.

In general, the effect of these factors is to make remote support
options preferable in cases where higher threat levels may be

experienced and where the support option involves civilians.
However, this effect may be set aside where reservists or conscripts
may be utilised.

The implications of poor decisions regarding the location of
support services may include infringements of international
humanitarian law and reduced operational capability due to unreliable
support. The existence of carefully calculated surplus military capacity
appears to be the best form of insurance against the latter.

The implications of relying extensively on reservist and
contractor support were explicitly stated in the Wrigley review. Even
with the large reserve elements proposed in the review, Wrigley
believed that the extent of commercialisation he envisaged would
restrict the ADF to only 'small and fleeting' operations for other than
DAA. Very limited ability to undertake operations remotely from
Australia would remain. Moreover, Wrigley observed that the process
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would be 'almost irreversible', given the difficulty of rebuilding
permanent forces.e

Since these words were written, the scope of commercialisation
has increased, the permanent forces have been further downsized, the

additional reserves intended for the RAAF have yet to be realised, and

the government has expressed a desire to be able to make more

substantial contributions to military operations distant from Australian
shores. The RAAF, and the ADF as a whole, must therefore find
enterirrising solutions to reconcile these apparent contradictions.
Careful selection of which support services to undertake in the vicinity

of operations is all the more important to make the best use of

available resources.

er Wrigley, The Defence Force and the Commurity, pp. 58-50'
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LINES OF COMMUNICATION

Military success is critically dependent on the provision of
resupply and communications, which are carried over lines of
communication (LOCs). The failure of many military operations has

been attributed to the failure of its LOCs. A good example is the French

campaign in Vietnam that preceded what is now referred to as the

Vietnam War: had the French fighting forces not been starved of
resupply, the subsequent involvement of US and allied forces in that
country may never have evenfuated.l

The performance of LOCs is most important in deciding whether

support functions should be performed locally or remotely from the

operation. LOCs invariably reduce the performance of the support
system, since they introduce delays, constraints, losses and costs.

Correctly siting support functions can minimise the extent of these

problems.
At the strategic and operational levels, LOCs are managed on a

joint basis within the ADF (although the implementation of individual
LOCs is entrusted to the appropriate service or industry). Accordingly,
many of the principles in this chapter are not limited in relevance to
the air force alone. However, each service has distinctive requirements
of its LOCs, and in the case of the RAAF the identifying feature is that
LOCs generally link to fixed bases in the AO. This is a mixed blessing,

for reasons described in this chapter.
In modern times, the term'lines of communication' is somewhat

of a misnomer. It has its origin in centuries past, when deployed
military forces were very largely self-sufficient: they foraged for food
in the region in which they were located, and 'fuel' for their
transportation (horses) was usually obtained in the same way.
Weapons required no ammunition, and so the unifls primary
dependence on the outside world was for communications: to obtain
orders from superior commanders, coordinate strategies, and relay

1 Maior General Julian Thompson, The Lifeblood of war: Logistics in Armed Cotrllicl

(Brassey's, London, 1'991'), p. 21'8.
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status reports. These information channels, carried by messengers,

became known as lines of communication.
Modern military forces are far less self-contained' They require

vast quantities of fuel, ammunition, food, spare parts and many other

items, and the demand for these resources frequently outstrips the

capacity of the local infrashucture. As a result, deployed units' ties

with the outside world now also include substantial lines of resupply,
and these links are included in the scope of the term 'lines of
communication'.2

In a final ironic twist, the rise of messenger-less and wireless

communications methods has resulted in such diffuse communications

channels that information is often no longer carried along fixed lines of
communication, which should perhaps be better referred to as'lines of
supply' to reflect their primary function in modern warfare. Flowever,
this chapter assumes that both resupply and communications are

included within the scope of 'lines of communication'.
If lines of communication were perfect very many support

functions could be performed remotely from the deployed site, with
the relevant services or items being delivered to the combat elements

over the lines of communication. However, lines of communication are

never as capacious, fast or reliable as desired, and so it is usually
necessary to perform some support functions closer to their customers

to reduce the problems associated with using lines of communication.

It is therefore important to assess lines of communication to determine

the extent to which they may be relied upon, should remote support
options be utilised. This chapter discusses the following factors relating
to the use of lines of communication:

r quality of lines of supply,

. sufficiency of resources,

o deterioration in transit, and

o quality of communications.

It might seem surprising that the length of lines of
communication has not been included as a factor to be considered
when determining the extent to which support services need to be

collocated with the forces they are supporting. However, length is not

2 This over-simplified history is based loosely on ibid., Chapter 2.
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really the issue: rather, attributes such as the speed and reliability of
lines of communication are the important criteria. Long but quick and
reliable lines of communication are preferable to short but slow and
unreliable lines of communication. That said, there is generally a

correlation between the length of lines of communication and their
quality. This effect has been so significant in past military campaigns
that it has been termed the 'logistics equaliser': when lines of
communication become over-extended, combat forces can no longer be

sustained to the extent necessary, and this gives the adversary an
advantage. However, the advancing adversary may then over-extend
its own lines of communication, and so forth.3

LOCs are especially significant in Australia's case, due to the
constraining transportation routes into the north of Australia, and the
even longer and more problematic routes to those countries to which,
for example, Australia may wish to contribute forces for peacekeePing.
The changing emphasis between DAA and regional operations may
change the way the ADF needs to plan its support arrangements.

This chapter will show that performing support functions close

to the combat elements they are supporting is usually an effective way
of avoiding the problems associated with poor lines of communication.
Many historical examples will be provided to illustrate the use of this
strategy. However, as will be argued in Chapter 5, the level of threat at
military bases used by Australia and its allies since the Second World
War has generally been quite low - even during combat operations
such as the Gul{ War. This fortunate situation is likely to have
influenced recent doctrine and practice in favour of more substantial
forward deployment of support functions, since the main restraining
factor, that of threat, has been largely irrelevant. It is important to
realise that, should operations be conducted in circumstances where
the level of threat to deployed support elements is more substantial,
the recent precedents might be inappropriate.

Factor 4: Quality of Lines of Supply

The Network of Lines of Supply
Lines of supply exist between combat elements and the sources

of the resources which need resupply. Since the resources will almost

3 Kenneth Macksey, For Wnnt of a Nail: The lmpact on War of Logistics and Cotnmwicatiotts
(Brassey's, London, 1989), pp. 726,"137,"162,1.92, and elsewhere.
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invariably originate from multiple sources, and may pass through

various staging venues in transit, there will usually be multiple lines of
supply supporting any one combat element. Figure 3.1 shows such a

situation.

Often, the lines of supply between the Main Support Areas

(MSAs) and the Main Operating Bases (MOBs) will be the longest.

Australia's MSAs are largely located in the southeast, whereas MOBs

for DAA are likely to be somewhere near the opposite corner of the

continent. For overseas operations, these lines would be further
extended. Moreover, the lines from the MSAs tend to carry the highest

re 3.1: Network of Lines of SuPPIY
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loads. For these reasons, the lines of supply connecting the MSAs to the

deployed sites usually pose the greatest problems, and are usually
foremost in mind when lines of supply are discussed. Despite this, it is
important to recognise that there is actually a complex network of lines

of supply providing both inter- and infra-theatre resupply'
Lines of suppty may be implemented using transportation and

storage facilities available within the infrastructure, host-nation
support, third-country support, andf or organic military capabilities.
Since lines of supply are almost invariably taxed to the limit during
intensive operations, it is usually necessary to utilise every available
means to attempt to ensure that supply keeps pace with demand.

Clearly, the arrangements required for lines of communication
are highly dependent on the nature of the scenario to be supported.
Lines of communication must extend from Australia's MSAs to the

deployment bases, whether these are in Australia or overseas. The

recently increasing emphasis on overseas operations, as described in

Chapter 1, means that planning for longer and more complex lines of
communication is now more important than it has been in previous
years.

The quality of the lines of communication that may be

established is also critically dependent on the transportation
infrastructure available. In many regions in which the ADF may be

required to conduct operations, this infrastructure is poorly developed.

An example of the austere transportation capabilities which may be

found in the region is the Sandaun (previously West Sepik) province of
Papua New Guinea, which abuts the Indonesian border.a The main

airport in the province can handle small airliners, but it has no control

tower or fire-fighting facilities, and its apron is congested even in
normal circumstances. A few light aircraft and helicopters are available
for charter in the region, but not in sufficient numbers to make a

substantial contribution to the lines of supply necessary to support a

non-trivial military operation. some regional airline capacity is also

available, although diverting this from its normal peacetime role of

a The choice of this location is not intended to indicate that this is a particularly likely
area of operations; rather, it exemplifies the rudimentary transportation iffiastructure
that may be found in many regional areas. That said, this province abuts West Papua,

which has been referred to as 'the next East Timor" and it has many similarities with
Bougainville before conflict broke out (Ben Bohane, 'The next East Timor', Australian,l'9

February 2000, Magazine p. 25).
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supporting the region's civilian population would be problematic since

the difficult terrain and poor road system means that many areas are

entirely dependent on air transportation. Many of the roads that do
exist may only be traversed using four-wheel-drive vehicles or
motorcycles. Sea and river transportation is also feasible in some

regions, although the available transportation capacity is often
inadequate to provide for the needs of the local infrastructure alone.
The population density in the province is quite low, which limits the
extent to which the local workforce can contribute to transportation
and distribution. The Papua New Guinea Defence Force maintains a
base in the region, from which 32-man deploymenb are conducted;
even small forces such as these find themselves hampered by the lack

of transportation and communications facilities.s
Even within continental Australia, the available transportation

infrastructure is quite limited in some areas - unfortunately including
the northwest of the continent, which is a region in which the more
intense combat operations may possibly need to be sustained. One

brief description reads as follows:

Sea lanes to Darwin, Broome and other ports, including remote
territorial islands, are susceptible to interdiction by enemy
forces. Land based transport in the north is vulnerable to
flooding (during the wet season) and does not have the capacity
to carry the large tonnages that would be required in times of
conflict. Although airfields could provide rapid transit of some

tonnages, they are limited and also vulnerable to enemy attack.6

Lines of supply into Australia are also vuLnerable, with fuel
being an excellent case in point. Modern warfare is characterised by
potentially vast demands for fuel - and air power is perhaps the
worst offender. Australia relies on fuel supplied by sea from Singapore

to Darwin, and this route is quite susceptible to interdiction.T

5 T.M. Boyce, Infrnstruchre and Security: Problems of Deuelopment in the West Sepik

Prouince of Papna Nan Cuinea, Canberra Papers on Strategy and Dfence No.93 (Strategic

and Defence Studies Cenhe, Aushalian Nahonal University, Canberra, 1.992), passim.
6 Wing Commander G.W. Waters and Squadron Leader D.T. Pasfield, 'lmperatives for
Air Force Logistics Preparedness' in Gary Waters (ed.), Line Honours: Logistics kssons of
the Ctrlf War (Air Power Studies Centre, Canberra, 7992), p.86.
7 ibid., p. 89.
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Unlike DAA, HACC operations could well be required

anywhere within Australian territory' In fact, many types of non-

combat operations are more likely to be required in the vicinity of the

major population centres, such as counter-terrorist operations and

defence aid to the civil community. However, the better infrastructure
available, and lower intensity of operations, means that HACC
operations are less demanding on lines of supply than DAA would be'

The quality of lines of supply usually varies throughout an

operation. Initially, there may be virtually no lines of supply, in which

case deployed forces must depend on what they deployed with, and

what they can obtain from the local infrastructure. At the

commencement of operation Desert Shield, a conscious decision was

taken to defer the establishment of 'normal' support arrangements for
the theatre in favour of deploying additional combat forces. This meant

that combat elements deployed early in the operation found
themselves without all of the deployed support services they expected,

and virtually without lines of supply from the United States to

resupply their needs.s This forced them to adopt alternative

arrangements, which normally meant extensive reliance on the local

infrastructure. Arguably, this necessity proved to be a blessing in
disguise, since it resulted in greater resources eventually being

available to support the subsequent combat operations.

Attributes of Lines of SuPPIY

Sfficient Capacity
Lines of supply must be able to carry a sufficient volume of

resources to ensure that the rate of resupply is able to match the

operational requirement. The capacity of lines of supply is a function of

the available transportation assets, as well as necessary infrastructure

such as roads, docks, airports and warehouses.
The US lines of supply during the Gulf War provide examples of

numerous strategies intended to ensure that adequate resupply

capacity was available. The saudi infrastructure of ports, airporls and

roads provided the main transportation routes, but additional road

construction work was undertaken to augment the network in the less

developed regions. Transportation assets included US military vehicles

8 US Department of Defense, Conduct of tk Pe rsinn culf wnr (US Department of Defense,

Washington DC,'1992), P. 35.
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from each of the services, shipping and aircraft from US industry, and
extensive use of Saudi vehicles and drivers. Moreover, the US

transportation system often served as third-country support for other
coalition forces involved in the conflict.

If the capacity of lines of supply is insufficient, it may be

necessary to adopt measures to reduce the demand for resupply.
Prepositioning caches of items in locations where operations may need
to be conducted is one such strategy. Prepositioning is extensively used
by thb US military, and the ability to access rapidly stockpiles located
in Saudi Arabia, Diego Garcia and Guam was critical to the US strategy
at the commencement of Operation Desert Shield. Prepositioning
obviated the need for some 1,800 airlift missions.e Had it been

necessary to obtain all supplies from continental United States, the
build-up of combat forces in Saudi Arabia would have been

significantly delayed, increasing their vulnerability to an early attack.
Of course, prepositioning has its disadvantages: supplies may be

destroyed, fall into disrepair, or be found to be in entirely the wrong
place.lo

The load placed on lines of supply by a particular resource is a
function of the amount that must be moved, and the difficulty of
transporting and distributing it. The amount of a resource that needs to
be moved depends on how frequently it is used, or in what quantities.
Frequently used items such as food, and resources consumed in large

quantities such as fuel, are more burdensome on lines of supply than
similar items for which the demand is less. Items which are difficult to
move due to their size, weight, fragility or likelihood of interdiction,
such as aircraft engines or other major assemblies, are also particularly
demanding on lines of supply. Moving applicable maintenance
facilities forward would reduce the need to move such items over long
distances. Resources which are both frequently used and awkward to

transport represent the worst case for lines of supply, and the
relocation of functions to reduce the need to burden lines of supply
with such resources should be given priority.

e Wing Commander G.W. Waters,'Logistics Observations from the Gulf War' in Waters

(ed.), firre Honours, p. 77.
10 Thomson, Ltfeblood of War, p.334.
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Plate 3.1: Food Aid in LOC to East Timor,1999

Footl aitl beirrg preparecl for loatling at RAAF Base Darwin tluring Operation Stabilise.

Ail transport can be userl to provicle fast LOCs, which is necessary for critical supplies.

Pltotogrttlilr hy cotrrtcsy of Elactrotric Mrdin Llnit, [)epnrtne ilt of Dcfcttcc, @ Cottrtrtottzucoltlt of
Austrnlio.

Fast Dcliuery
Items in transit are an overhead. Slow lines of supply effectively

take items out of the system, since they cannot be consumed, used or
worked on while in transit. This means that there are fewer items
available for use. For items in short supply, this loss of assets to the
supply lines can result in shortages, with consequent operational
impact. This issue will be discussed in more detail as Factor 5. The

particular case of being able to move resources quickly during the

initial deployment will be discussed as part of Factor 15.

When considering the speed of lines of supply, it is important to
realise that, in some cases, the speed of transportation of items out of
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the theatre is as critical as the speed of delivery into the theatre. Lines

of supply are often optimised to transport resources into the AO as

quickly as possible, since this is the only critical path for consumable

items. However, this can leave repairable items languishing in the

'slow lane' out of the AO, when they need to be repaired and returned

as quickly as possible. This became such a problem during the Gulf
War that a special programme was initiated just to expedite the

movement of critical repairable items back to the MSA.1l Delays

incurred in transportation in either direction are equally significant in
their impact on the number of items available to support operations.

The need for fast hansportation is especially relevant where the

resources being transported may deteriorate in transit. This applies

particularly to medical services, since the condition of injured
combatants may deteriorate en route to treatment. This aspect is
considered further as Factor 6.

Responsiaeness

Responsiveness, mobility and flexibility are often claimed as

advantages of air power over other forms of combat power.12

However, air power's critical dependence on fixed bases and complex
lines of supply tends to limit these attributes.l3 Strategies to reduce the

dependence on lines of supply and maximise the responsiveness of
support arrangements are necessary to realise the full potential of air
power.

The requirement for support services to be responsive to

operational needs is made harder to meet by the difficulty in
accurately predicting the support requirements of military operations:
'the recurring logistics lesson from recent UK experience with
Operation Corporate (the Falklands deployment) and Operation

Granby [the UK Gulf War commitment] has been that logistics

requirements will be for operations in areas not planned for'.14

Moreover, operational plans need to be continually flexible and

responsive to the adversary's actions, and may therefore change at

short notice. This limits the effectiveness of resupply systems that rely

solely on predetermining the support requirements, even though this

rr US Department of Defense, Confurct of the Pe rsinn Gttlf War, p. 429.
12 Royal Australian Air Force, Air Pouer Mnnual,para.3.17-
f 3 Macksey, For Want of a Nnil, p.94.
14 Waters, Gttlf Lessott One, p.238.
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strategy allows itenrs to be pushed into the resupply pipeline in
anticipation of the operational neecl in an attempt to avert the delay in
delivery that woukl otl.rerwise result. 'fhis kind of 'push' system was

used during the Vietnarn War. The urrresporrsiveness of the Vietnam
arrangements leacl one Australian Conrmanding Officer in that theatre
to refer to the Iines of supply as 'constipatecl'. This situation usually
results in the need to store large cluantities of items in theatre; for
example, the RAAF preference was to store enough bombs on base to

support its bomber operations for 18 months. The Australian lines of
supply improved throughout the conflict: resupply flights from
Australia initially took three days, but this was eventually reduced to
as little as 14 hours.r5

More recent operations have usec{ a'pull' system, in which items
are forwarded to the deployment only in response to an expressed
neecl. Responsive resupply arrangements such as this result in better
support to operations, reduced load on lines of supply, and reduced
stock-holding requirenents. The need for a particularly responsive
resupply capability cluring Operation Desert Storm for critical spare
parts ancl medical supplies gave rise to the'Desert Express' air service
between the Unitecl States and the theatre of operations. This service
was capable of trar.rsporting items over the 8,000 kilometres to the
theatre faster than had been previously achieved within the United
States, even when aircraft lr'ere grounded for spares.l6

Clearly, fast lines of supply have an advantage in providing
responsive support, but speed alone is not sufficient. Cood
communications (discussed late'r in this chapter) are also critical, as are

simplicity ancl flexibility.

Rcsiliance

Since lines of supply are essential to support all but the briefest
of military operations, they gerrerally constitute valid military targets.

Defending lines of supply is particularly difficult, given the large
amount of territory that must be protected. Accordingly, attacking the
adversary's lines of supply is a very common military tactic: RAAF
doctrine lists essential military logistics services and the national
transportation network as potential targets.rT Interdiction featured

r5 Coultharcl-Clark, RAAF itt Victttrtnr, pp. 98, 18{, 216,259.
r6 Waters,'Logistics Obseryations frgm the Culf War', pp. i3,21.
r7 Royal Australian Air Force, Air Potot'r Mtrtttrtrl, partrs 3.30, 6.28.
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prominently in the 1967 Israeli-Egyptian conflict: rather than confront

ihe advancing Egyptian forces head-on, the Israeli plan was to cut off
the enemy's lines of supply, leaving them stranded in the desert, with
the result that 'Arab morale ... declined in proportion to the realisation

that their lines of communication were being systematically destroyed

and their mobility crippled'. The coalition attacks which finally
brought the North vietnamese to the negotiating table in 1972 were

largely aimed at destroying lines and sources of supply, including
isoiating the port of Haiphong and demolishing numerous road and

rail bridges.rs Extensive interdiction of Iraqi lines of supply was also

conducted during the Gulf War, and significantly reduced the

capability and morale of combat units - especially those deployed

well forward.le
Of course, since the majority of ADF operations do not involve

combat, and since the level of threat of some potential combat

operations is quite low, the risk of interdiction of lines of supply is not
a significant issue for most operations. However, it remains important

to consider the possibility, since more substantial levels of threat may

be associated with DAA and other combat options that the government

wishes to retain. Levels of threat will be discussed in more detail in
Chapter 5.

The effects of interdiction on insufficiently resilient lines of
supply can be severe. The denial of preferred resupply routes usually

resuls in slower resupply, which effectively reduces the level of

resources available for operations, due to the greater amounts in transit

and reduced responsiveness. However, the interdiction of resources in

transit is often more serious, since it usually means that both

transportation capacity and resource levels are reduced until they can

be replaced, and these losses can mean that less resources would be

available for operations for extended periods.
To minimise the operational impact of interdiction on lines of

supply, critical and vulnerable routes should be defended to the

maximum extent possible. An air defence system is a prerequisite for
the protection of lines of supply where the adversary possesses an air

interdiction capability. The North Korean rail bridges were the target

of the 1952 United Nations operation shangle. After this operation

had had some success, the North Korean response was to position flak

r8 Macksey, F o r Want of a N ail, pp. 171' -2, 779-80.
1e US Department of Defense, Conduc t of the P e rsian G t rlf Wa r' pp. 90' 95, 135'
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guns at potential target sites, vvhich managecl to inflict substantial
aircraft losses. The North Vietnamese response to the continual
interdiction of their resupply routes during the Vietnam War was
similar, but the coalition lines of supply were protected by total air
superiority, which provided a far superior level of assurance.2o

The ability to repair lines of supply quickly after attack reduces
the impact of such attacks. The North Korean response to Operation
Strangle provides some of the best examples of this. Spare bridge
sections were positioned in the vicinity of key bridges, usually
enabling them to be repaired within one day. The effort dedicated to
railway repairs was formidable: up to half a million troops and
civilians were dedicated to the task, and could effect repairs in 12
hours or less. Repair crews sometimes commenced their work even
while an air strike was still under way.2l

Redundancy is also an effective strategy for minimising the
impact of interdiction on lines of supply, and should ideally involve
the identification of alternative routes of resupply, the availability of
surplus transportation capacity, and access to surplus resupply items
to offset the effects of losses or delays. The US forces in the Gulf even
established a redundant logistics headquarters to provide a measure of
resilience in case of attack.22 Conversely, British forces suffered from
'putting all their eggs in the one basket' during the Falklands
campaign: the loss of a single British supply ship resulted in the loss of
all tents and almost all helicopters destined for the theatre.23 Although
seemingly inefficient, distributing stores between vessels would have
reduced the impact of the loss.

The paucity of land transportation routes into the north of
Australia substantially limits options for providing redundancy in
lines of supply for DAA. It creates some critical logistic centres of
gravity, most notably in the vicinity of Katherine, through which all
north-bound land transportation routes pass. This vulnerability ancl

predictability increases the likelihood of interdiction, making other
measures, such as protection and restoration, all the more important.2a

20 Thomson, Ltfcblood of Wnr, pp.728,'173,195.
2r ibid., pp. 127-8.
22 David Pasfield, A Criticnl Dcpe ndence: Prortidittg Logistics Support to Air Opcratiotts (Air
Power Studies Centre, Canberra, 1996), p.5a.
23 Macksey, For Wnnt of n Nnil, p.186.
2a Pasfield, A Criticnl De pctrdencc, p.96.
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where lines of supply cannot be made sufficiently resilient to

attack, it may be necessary to circumvent their use by relocating stores

andf or support functions so that the passage of essential resources to

the combat elements is more assured. This usually means performing
support functions closer to the elements they are supporting.

Although interdiction by an adversary Poses the greatest threat

to lines of supply, it is not the only source of potential problems. The

performance of lines of supply can also be adversely affected by a lack

of cooperation by any agency being relied upon to implement some

part of the resupply network. This includes contractors, host-nation

iupport, trade unions, and numerous infrastructure elements. The

trade union opposition to Australian military involvement in the

Viebram War, described in Chapter 2, took the form of attempts to

block lines of supply. More recent examples of 'friendly fire' on lines of
supply occurred during the Gulf War, when airlines refused to fly
spares into the region at one stage. An impact from another source

occurred when Australian supplies being moved into the theatre by

civilian carriers were delayed considerably by omani customs

requirements. This impasse was eventually circumvented by using

RAAF transportation.2s
The strategies to minimise the impact of interdiction, described

above, would alio be effective in enhancing the resilience of lines of
supply to other forms of interruption. Historically, the ability to use

miiilary personnel to undertake problematic elements of lines of

supply s"L-r to be most effective, although it requires surPlus military
capacity to be retained.

An Important Example: Aircraft inTransit
Aircraft are obviously a critical resource on which deployed air

power elements depend. The need for frequent maintenance effectively

generates a requirement for replacement aircraft, and the transit of

iircraft to and from maintenance venues equates to lines of supply for

these assets. Given the criticality of the supply of aircraft to flying
units, it is worthwhile examining this case in some detail.

Where the number of aircraft assigned to operations is only a

small proportion of the fleet, the requirement to keep the required

numbei of deployed aircraft serviceable can be met by simply

25 Euadron Leader D.H. Newcombe,'Australian Logistics Resupply in the Persian Gulf

Conflict' in Waters (ed.), Line Honours, p.53.
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replacing a cleployed aircraft that requires significant maintenance
with a freshly maintained aircraft. Maintenance can then be done at
home bases or by industry, and aircraft would be ferried between the
deployed site and the mairrtenance facilities. The requirement to
undertake these maintenance activities would have no impact on the
availability of deployed aircraft, even though the maintenance was
being done remotely and aircraft time was being'consumed' in transit.
Unfortunately, such arrangements are usually not feasible for the
performance of tasks which arise very frequently, such as daily
servicings. This is because the number of 'spare' aircraft required
becomes unreasonably large. This matter will be discussed as part of
Factor 5, 'sufficiency of resources'.

The existence of sufficient spare aircraft is also unlikely where a

large proportion of the fleet is required to be committed to operations.
When it is not feasible to swap an aircraft requiring maintenance with
another one, the time taken to ferry aircraft backwards and forwards to
the maintenance venue impacts on operations, since it adds to the time
that the aircraft is absent from the unit and therefore unavailable for
tasking. The extent of this impact increases as the ferry time increases.
It is also more significant for tasks that occur more frequently, since the
time lost in transit occurs more often. The arithmetic to calculate the
amount of time lost by ferrying aircraft is quite straightforward, and is
derived at Annex A. Figure 3.2 illustrates the results.

Some examples may be helpful to illustrate the effect of the
variables in Figure 3.2. To ferry an aircraft from a deployed base in the
north of Australia to a maintenance base in the southeast might require
one day, giving a total of two days in transit for every round trip. If
this arrangement is used for a maintenance task which arises every 30

days, the aircraft will be absent from its flying unit for an additional
seven per cent of the time as a result of the time required for the ferry
flights. If the same maintenance arrangement were to be used for a task
that arises every five days, the amount of time lost in transit would rise
to 40 per cent. This shows that it is preferable to perform frequently
required tasks near to the deployed site, whereas less frequently
required tasks can be performed remotely with less impact on
operations.
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Figure 3.2: Time Lost in Transit
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Adverse environmental conditions, coupled with the increased
rates of effort associated with combat operations, often substantially
increase the required frequenry of maintenance tasks. For example,

during the Vietnam War, the bombsights of the RAAF's Canberra

bombers had to be realigned and recalibrated after every sortie to
achieve the required bombing accuracy.26 Had it not been possible to
do this locally, it would have been necessary to fly every aircraft back
to a better equipped maintenance base after each sortie, which would
have resulted in a significant reduction in aircraft availability.

The other variable shown in Figure 3.2 is hansit time. If an

overseas deployment were involved, for which ferry times back to
Australia were doubled to two days each way, the amount of time lost
due to ferrying would likewise double. So, for the servicing due every
30 days, the lost time in transit would increase from about seven Per
cent to 13 per cent. This figure could be reduced by moving the
required maintenance facilities forward: if they could be located in the

host country within one day's flyi.g time of the deployment, the lost
time would reduce back to the original seven Per cent. Of course, if the

b Coulthard-Clark, RAAF in Vietnatn, p.796.
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maintenance were to be performed at the cleployecl site itself, then no
ferrying would be required and aircraft availability would be

maximised. This shows that the desirability of moving support services
forward is increased for deployments which are further from
Australia's MSAs.

While the Gulf War dicl not involve the cotnmitment of all US air
assets to the conflict, the US contribution was sufficiently substantial
that the impact of frequently ferrying aircraft between the theatre of
operations and the United States would have significantly reduced the

US capacity for other operations. Accordingly, substantial maintenance
facilities were deployed into the theatre, including heavy test
equipment used for calibratiorr, and battle damage repair capabilities
down to deeper maintenance level. Many of these facilities were
located well forward, nearby to combat bases, to maximise aircraft
availability. However, European venues were used for some less

frequently required services, such as aircraft intermediate-level
maintenance and repair, showing a compromise between moving all
support as far forward as possible and tolerating the delays associatecl
with lines of supply.2:

A situation where aircraft rotation was entirely appropriate was

the initial assignment of a single Dakota to support Australian staff in
Vietnam prior to the outbreak of the Vietnam War. Almost all aircraft
maintenance was performed at the RAAF Base in Butterworth,
Malaysia, but the Vietnam staff were never without an aircraft since a

replacement was flown in whenever maintenance was necessary. This
arrangement providecl maximum aircraft availability with little need

for extra support services to be deployed into Vietnam, but of course
was only possible because few aircraft needed to be committed at the
time.28

The Effect of Local Support on Lines of hryply
The problems associated with moving a resource over

inadequate lines of supply can often be reduced by performing the
function that generates the resource closer to where it is needed.
Flowever, a complicating factor is that support functions are

themselves dependent on resupply: increasing the size of deployed
elements increases the local demand for common services such as food,

27 US Deparhnent of Defense', Condtrct o.f thc Persinrt Gulf Wnr, pp. 409-10, 437-9.
28 Coultlr;rrd-Clark, RAAF itr Vtetnnn,p.27.
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accommodation and fuel, as well as function-specific items such as

spare parts and medical supplies.2e Thus, the resupply requirement is

transformed from one set of resources (such as whole aircraft engines)
to another set (such as engine parts, food for additional technicians,

etc.).
It is this transformation in the nature of the required resupply

that can reduce the impact of poor lines of supply if support functions
are performed locally. The local infrastrucfure, host-nation or third-
country support is likely to be able to provide for many non-specialist
needs, and what remains to be provided over lines of supply consists

of cheaper, more common and more easily transported items. Delays in
the delivery of such items will not generally have an immediate impact

on operations, since the dependence of the combat elements on these

items is less direct. Stocks of more critical items may be held forward,
and the larger deployed support base is better able to respond flexibly
and creatively to meet operational requirements, for example by
'cannibalising' components to minimise the impact of shortages, and

performing maintenance during breaks between operations.30

Furthermore, the changed requirements for resupply may reduce the
burden on the lines of supply, allowing greater speed and
responsiveness. Figure 3.3 illustrates the impact of greater local
support on lines of supply.

Even ignoring the other factors that should inJluence decisions

on where support functions are performed, there is still a comPlex

balancing act required to determine the arrangements needed to
optimise the lines of supply. Too much remote support burdens lines
of supply with complex, scarce, fragile, cumbersome, and expensive
items requiring rapid transportation. Too much local support can
require lines of supply to sustain excessively large deployed forces,

especially where little infrastructure, host-nation or third-country
support is available. The ideal balance is usually somewhere in
between.

2e Thomson, Lifeblood of War, p.799.
30 Kenneth L. Privratsky, 'Comparing US and Soviet Maintenance Practices', Anny
Logistician, September/October 1986. p. 9.
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Figure 3.3: Impact of Greater Local Support on Lines of Supply

M inimal Deplo-v"ed Su pport

Extensir e Deplored Support

There are abundant examples of the use of local support options
to improve support to operations in circumstances where lines of
supply may be unreliable. A recent Royal Air Force study, the Mobility
and Deployed Support Study (MDSS), concluded that a core of
deployable facilities was required to support operations in such

circumstances. However, the need to minimise the deployed support
'footprint' to reduce movement and administrative burdens was also

recognised.3l In general, an increased level of aircraft maintenance and

repair capability should be deployed forward where lines of supply

Remote
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Deployed
Support
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Infrastructure

1r Pasfief d, Crilinl I)cl,r'tr&'rric. f. bli
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are poor.32 Since it is not possible to guarantee that high-quality lines of
supply will exist in all possible theatres of operation, the ability to
perform maintenance and supply functions well forward is an essential

element of NATO policy.33
The length of the US lines of supply to support the Gulf War

justified the deployment of substantial aircraft maintenance facilities as

described previously. Doing this not only reduced the need to ferry
aircraft, but reduced the need for lines of supply to transport critical
parts, for which few spares were held.s

Supporting the Falklands campaign was complicated by the

paucity of suitable venues for establishing local support. However,
ship-board maintenance and repair facilities were deployed into the

theatre to avoid the extensive delays associated with the 8,000

kilometre LOC.35

Some thirty years earlier, the US Military Assistance Advisory
Group had recommended the use of greater local support to the

French, who were in conllict with Vietnamese forces at the time. The

principle was to reduce dependence on their very lengthy lines of
supply by using local labour and materials to produce such goods as

simple ammunition, rations, and tyres. This advice was not acted

upon, perhaps because the French wished to appear indispensable to

the Viebramese.36

lmplications for LocaVRemote Support D ecisions
Where lines of supply are able to meet the operational

requirement regardless of how much or how little support is

performed locally to combat elements, then those making the decision

on how much local support to use need not consider the quality of
lines of supply. Other factors will be more significant. However, this
situation is only likely to apply to relatively small operations.

Where lines of supply are not able to meet the operational
requiremen! support services should generally be located forward to
reduce the dependence of the combat forces on the lines of supply to

32 Thomson, Lfeblood of War, pp. 200, 306.
33 Willard E. Naslund, NATO Airpcnrter: Organizirrg for Uncertainty (RAND Corporation,

Santa Monica, 1994), p. 74.
a US Department of Defense, Confurct of the Persian Gulf War' pp. 437-8.
35 Thomson, Lrfeblood of War, pp.255-6.
16 ibid., p. 154.
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the extent necessary. Typically, this will involve facilities for
performing the more frequent maintenance tasks for aircraft and
critical iterns, and additional local services will usually be needed to
support the larger deployment size. However, if too much support is

deployed forward, the dependence on lines of supply may increase
due to the need to sustain a large deployment.

When evaluating the likely adequacy of lines of supply, the

following issues should be considered:

o the capaclty, speed and responsiveness of lines of supply, which
will generally depend on distance, geography and available
transportation assets;

o resilience to interdiction in higher threat scenarios, which will
depend on the level of redundancy and ability to protect and
repair lines of supply;

. abilit/ to use local infrastructure, host-nation support or third-
country support instead of lines of supply; and

. abilit/ to preposition, or deploy with, stocks of spare items.

Factor 5: Sufficiency of Resources

Losses Due to Time inTransit
The relationship between the speed of lines of supply and the

impact that this may have on the availability of resources for
operations was introduced in the previous factor. The example of
ferrying aircraft was used to illustrate the effect. As stated in that
discussion, the impact of slow lines of supply can be largely avoided if
there are sufficient spare resources to keep them flowing through the

lines of supply (and so long as the capacity of the lines of supply can

accommodate this flow). When this strategy is used, some of the

impetus to move support functions forward is removed.
But how much of a resource must we have before we can entrust

it to slow lines of supply without running short? The arithmetic is

again quite simple, and is presented at Annex B. Figure 3.4 shows the

results.
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Figure 3.4: Items Consumed in Lines of Supply

Frequency of Requirement Arising (Items per Dey)

Figure 3.4 shows that the number of items tied up in lines of
supply is a function of the frequenry with which the items are required
and the total amount of time that each spends in transit. If this number
of spare items is available and the lines of supply have the capacity to
carry them, then the use of the lines of supply will not result in
shortages of items. However, it still remains necessary to consider the
other aspects of the use of lines of supply, such as the need for
responsiveness to variatiors in the operational requiremenf and the
likelihood and impact of interdiction.

Not surprisingly, Figure 3.4 shows that the number of extra
items required increases as the time spent in lines of supply increases.

Therefore, slower lines of supply, such as those to more remote
locations, will tie up more items than faster, shorter lines of supply. As
a result, the stock-holding requirements for more distant operations
will be greater than those for operations closer to home, all else being
equal. Should extant stock-holding levels not be able to cover the
impact of the slow lines of supply, then it will be necessary either to
obtain more items or to use a supply source closer to the operation to



Lines of Corumunication 7'l

reduce the time that items spend in transit. Where the items are

obtained by maintaining or repairing existing stocks, the equivalent
solution is to locate maintenance or repair facilities further forward.
This is the solution adopted by the RAF Mobility and Deployed
Support Study: to reduce required stock-holding levels of critical items,
a greater level of in-theatre, off-aircraft test and repair capability is to
be deployed.3T

An alternative is to use faster modes of transport to hasten items

through the lines of supply. The avoidance of practices such as double-
handling, and delays associated with batch processing or waiting time,
will also speed up resupply. The USAF's 'Desert Express', referred to
earlier, is a good example of such an arrangement. More recently, the
relationship between speed of delivery and required stock-holding
levels was used in part to justify a reduction in the USAF's budget for
the procurement of spares of almost one billion dollars over a three-

year period, on the assumption that delivery times could be

substantially reduced. Unfortunately, this assumption proved to be

optimistic, with the result that spares shortages are now much more
severe.38 This clearly demonstrates the nexus between the levels of
resource holdings and the speed of lines of supply.

It is important to note that it is the total ttrne in transit that is

significant in Figure 3.4, not just the time to effect delivery from the

support venue to the Forward Operating Base (FOB). The difference is

the return (or 'retrograde') journey from the FOB back to the support
venue, which is significant for items that are serviced or repaired and

then sent back to the FOB, as discussed under Factor 4.

The significant effect of the frequency with which items are

required is perhaps not so intuitively obvious. As the rate at which
items are required increases, the number of spare items required in
lines of supply also increases. This is because more items must be in
transit at any point in time. The rate at which items are required is

itself a combination of a few factors, including:

. the size of the operation (more aircraft and people deployed
usually means that more items are needed); and

37 Pasfield, Critical Dependence, p. 69.
38 Air Force Supply: Managenrcnt Actiorts Crente Spare Pnrts Shortages nnd Operational

Problems (United States General Accounting Office, Washington DC, 1999)' p.9.
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o the rate at which each individual item needs to be replaced (for
example, how quickly food is eaten, how frequently
maintenance is required, how unreliable a part is).

The frequency of maintenance requirements was one of the main
justifications for the deployment of engine-depot-level maintenance
during the Gulf War. The desert environment had an adverse effect on
engine reliability, meaning that maintenance had to be performed
more frequently than expected. This effect tipped the balance in favour
of deploying more extensive maintenance facilities. Since engines are

usually a scarce resource, tying up excessive numbers in long lines of
supply can quickly lead to critical shortages.3e

Pressures on Resource Leuels

It is likely that ADF operations remote from Australian shores

will not be as substantial as potential operations undertaken within
Australia (if only because the stakes are not as high from Australia's
perspective). Since fewer forces would be likely to be deployed, the

rate of resupply required to support overseas operations should
generally be lower than that which may need to be sustained for DAA,
and this effect tends to reduce the number of items tied up in long lines
of supply. However, the very length of the lines of supply has the

opposite effect, as discussed earlier. These two effects tend to negate

each other, with the result that the number of items tied up in lines of
supply may be similar as between substantial operations in Australia
and smaller operations overseas.

This appears to be a favourable result: the one stock-holding
level may be more or less appropriate for DAA, DRI and SGI-

Unfortunately, there is another factor that undermines this outcome.
The belief that there would be a relatively long warning time before a

substantial attack could be mounted on Australia means that the

necessary reserve stock-holding levels held in anticipation may be

reduced by the amount that could be procured during the warning
time. Large amounts of non-technical items, and many of the more
common 'consumable' parts, could be procured within the long
warning time, and so reserve stock holdings of these items may be

significantly reduced. In addition, there are greater prospects for

3e US Department of Defense, Confurct of tlrc Persinn Crilf Wor, p.439.
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obtaining common items from in situ sources in the north of Australia,
which further reduces stock-holding levels necessary for DAA.

However, the warning times associated with regional and global
conflicts are very much shorter than those for substantial DAA
requirements. This means that less time would be available to procure
spares to 'top up' existing stock holdings, and given the long lead
times to procure many technical items, short-warning scenarios
amount to'come as you are' from a stock-holding viewpoint.

It is quite possible that the reserve stock-holding requirements
for regional and global operations could be significantly greater than
those for the long warning DAA scenario upon which reserve stock-

holding calculations have haditionally been based. This means that the
cost of being logistically prepared for DRI and SGI might well exceed

that for DAA; in other words, the government would need to pay a
premium to retain options for significant ADF involvement in regional
conflicts. It seems unlikely that the government would be willing to do
so, preferring to believe that an ADF optimised for DAA would also

provide useful options for overseas operations, despite their shorter
notice. Accordingly, the additional stock holdings required to properly
support overseas operations are not likely to be realised. The ADF
must therefore try to support any significant contributions to overseas

operations from nominally inadequate stock holdings. In this case, the
surpluses required to populate the long lines of supply will often not
exist, and this will necessitate the use of supply and maintenance
closer to the area of operations to avoid the operational impact caused
by inadequate resupply to combat forces.

Another temptation to reduce stock-holding levels is the
increasingly high cost of aircraft spares.ao As the level of aircraft
technology continues to advance, the cost of spares also increases. As a
result, stock-holding levels of spares tend to be reduced to minimise
the cost required to procure, store and maintain them. This is

especially true for reserve stock-holding levels: while it is nominally
the responsibility of the capital acquisition project to procure sufficient
spares to support the usage associated with operational rates of effort,
this is usually accorded a very low priority and is not normally
funded. Again, the implication is that more local maintenance may be

4 Waters, 'Logistics Observations from the Gulf War', p. 21
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required to avoid the impact of tying up scarce resources in long lines
of supply.

Aircraft Rotation
For the sake of completeness, it is worth noting that Figure 3.4

can be applied to the strategy of rotating aircraft out of the area of
operations to undergo maintenance or repair, which was the example
used to illustrate the previous factor ('quality of lines of supply'). If 20

aircraft are deployed, and a certain servicing must be carried out on
each one every ten days, then two such servicings must be conducted
per day, on average. If this servicing is done remotely from the

deployed site, and the round-trip ferry time is two days, then an

average of four aircraft will be required to be in transit at any point in
time. This figure will increase in proportion to the transit time: if the
operation were further from the maintenance facility, such that the
ferry time were to be doubled, then the number of aircraft tied up in
transit would likewise be doubled. However, the number of aircraft
required in transit is fewer for servicings that are not so frequent. The
option of ferrying aircraft for maintenance is therefore most

appropriate for the less frequent servicings, and is also more feasible
when transit times are small. The strategy is only suitable for the more
common servicings, or more distant operations, where the number of
aircraft assigned to operations is such a small proportion of the fleet
that the large numbers of aircraft required in transit can be spared.

The Gulf War contains examples of differing decisions regarding
the feasibility of using 'spare' aircraft to avoid moving maintenance

forward. Because the RAF did not deploy all of its Tornado fleet,
regular rotation of aircraft out of the theatre for maintenance was
feasible. A side-effect of this arrangement was that many more aircraft
had to be modified to suit the Gulf War environment. For its deployed
Chinook helicopters, the RAF chose to deploy maintenance down to
depot level.ar The greater difficulty of subjecting slower and less

reliable helicopters to lengthy ferry flights may have contributed to this
decision.

ar Squadron Leader S.J. Oddie, 'Logistics Support to Deployed Operations' in Waters

(ed.), tirrc Hotronrs, p. 32; Wing Commander G.V. Melvold,'Operation Granby - A High
Commission Perspective'in ibid., p. 39.
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Losses Due to Attack
For combat scenarios, there is a risk that support facilities

located in the vicinity of combat elements, possibly to avoid the use of
long lines of supply, may suffer damage from combat. This may result
in the loss of vital scarce resources located in the facility at the time,
and such losses undermine the benefit of moving the support forward
to avoid 'tying up' items in lines of supply.

Interdiction of lines of supply rnay also result in a loss of
resources. In this case, minimising the use of lines of supply reduces

the risk of such losses. This usually means Performing support
functions close to the elements they are supporting.

Accordingly, a balance must be struck between losing items to
slow lines of supply and losing items due to attacks on support
facilities located forward. Where the risk of attacks on support facilities
collocated with combat elements is high, it is usually more efficient to
keep critical items at a safe distance, despite the transit time incurred.
The level of threat is further discussed as Factor 11.

lmplications for Local/Remote Support Decisions
If resources are scarce, it is better to avoid using slow lines of

supply, since some resources are effectively absorbed by the lines of
supply. This effect is most significant when resource usage rates are

high. Where the impost of using lines of supply cannot be

accommodated within available resource levels, it may be necessary to
relocate support functions closer to the elements they are supporting.

Although the stock-holding levels needed to support regional
and global ADF commitments may be less than those required for
DAA, the combination of shorter notice and slower lines of supply may
mean that it becomes desirable to perform a greater range of support
functions in the vicinity of overseas operations.
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Plate 3.2: Aircraft Deeper Maintenance

A RAAF F-111 undergoes deeper maintenance. Fortunately, the frequency with which

such major servicings are required is low enough that there is little impact on

availability if they are clone remotely from the Ao. Plrctogrnph by courtesy of Defence

Inmge Callery, @ Conrnrouuenlth of Australin.
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Plate 3.3: Medical Evacuation in East Timor, 1999

A wounclecl East Timorese man is carrieci onto a RAAF Caribou aircraft near the border

town of Suai. Even when using aircraft to evacuate the wountletl, medical facilities
cannot be located too far away to avoid patients' conclitions deteriorating in transit.
Plrotogrnltlt by courtcsy of Elcctronic Medin Llnit, Delnrtwent of L)efcnce, @ Comntonuenltlt of
Austrnlin.

Factor 6: Deterioration in Transit
The discussion of Factor 4, the quality of lines of supply, covered

the general benefits of fast lines of supply. These include potentially
reduced impact on operations as delivery delays are reduced, and the

need for less resources to keep lines of supply flowing (which was

discussed further in Factor 5). Another factor relating to the speed of
lines of supply comes into play when the resources being transported
may deteriorate in transit. The best example of this is the human
resource; in particular, the evacuation of the sick and wounded.



78 Wrere Are They Wrcn You Need Them?

Medical Seraices
The principle that medical facilities need to be located

sufficiently near to combat elements is reasonably self-apparent.
Exactly how far forward such facilities need to be located depends on

how rapidly the condition of casualties may deteriorate and how
quickly they can be moved. This leads to a multi-echelon concept, in
which the condition of patients is stabilised at relatively basic medical
facilities located well forward, so that they can then be transported
back to more substantial facilities to receive more thorough
treatment.a2 This pattern can be repeated as often as necessary, until
patients have been evacuated back to medical facilities in the MSA.

The US medical concept employed during the Gulf War utilised
five such echelons.a3 On a smaller scale, the RAAF's medical support
implemented during the Vietnam War initially relied upon evacuating
casualties all the way back to Australia. This was effected using
scheduled fortnightly air services, which could take up to three days to

make the trip due to the indirect route that had to be followed. It
quickly became clear that these arrangements were too slow, so

facilities located at Butterworth, Malaysia, were utilised. Eventually, a

hospital was established in theatre to provide even faster treatment.4
Superficially, it might be assumed that dental arrangements

would need to be organised similarly. However, there are significant
differences between the needs for medical and dental services. The

incidence of dental treatment being required as a result of injury in
combat is much less: most potential dental problems occurring
amongst deployed forces tend to be the consequences of pre-existing
conditions. Dental check-ups prior to deployment are usually able to
detect the potential for such problems, and any dental work required
can be done before personnel are cleared for deployment. The US

military used this strategy during the Gulf war to minimise the level of

dental support that needed to be deployed forward.as However, the

feasibility of this approach would be reduced for shorter warning

a2 Proiect AIR FORCE Desert Shield Assessment Team, Project AIR FORCE Assessment of
ope rntion Descrt shield:Tlrc Buildtrp of Conbnt Pozuer (RAND Corporation, santa Monica,

7994), p.51.
a3 US Department of Defense, Conduct of tlrc Persian Culf War, p. 452.
a Coultharcl-Clark, RAAF itr Victnanr, pp.253-6.
as US Department of Defense, Conduct of tlrc Ptrsinn Ailf War, p. 46O.



Lirrcs of Contnrunication 79

operations, or where it was essential to deploy all available personnel,
as would be the case for the most intense operations.

As with other resources that travel over lines of supply, there is
a trade-off between the speed of transit and the maximum distance
over which resources may be moved. In the medical context, this
means the speed and capacity of medical evacuation. The introduction
of the helicopter into this role during the Korean War was a significant
step forward. During their 1982 invasion of Lebanon, the Israeli
defence forces put such emphasis on the speed of evacuation that
soldiers injured in Lebanon were frequently back in hospital in Israel
within two hours of being wounded, and could be given emergency
treatment in the air en route if necessary.a6 Measures such as these
obviate the need to move extensive medical facilities into the theatre.

Supply ltems
Injured personnel are not the only resources that can deteriorate

in hansit. For example, fresh food is best obtained and processed
reasonably closely to deployed forces. While military forces are
theoretically able to operate indefinitely on long-lasting ration packs,
the provision of fresh food can provide a major boost to morale, with
consequent benefits to performance.aT Accordingly, catering facilities
should generally be located well forward, especially during longer
operations.

Great emphasis was placed on providing fresh food to deployed
personnel during operation Desert Storm. However, the local
infrastructure was not able to supply all needs in the more remote
areas of the theatre, and some extended transportation of fresh
fooclstuffs was therefore unavoidable. This was made more difficult by
a lack of refrigerated vehicles.as

Technical components may also degrade in transit. The most
common reason is damage occurring as a result of transportation and
handling. For example, aircraft engines are usually transported on
trucks, but the vibration is quite detrimental to the bearings in the
engines. Air transportation is usually much gentler on sensitive
components, but is usually at a premium and therefore used only for

't6 Macksey, For Wont of o Nail, pp. -161,773.

a7 William G. Pagonis and J.L. Cruikshank, Mouing Moruttains: Lessotrs irt Ltadership nnd
Logistics from tlrc Culf Wnr (Harvard Business School Press, Boston, 1.992), p.72.
a8 ibitl., p. 205.
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critical spares. Locating maintenance facilities closer to operational

elements means that large, complex items need not be moved so far, or

at least not so frequently, and this reduces the incidence of damage in
transit. Of course, a greater range of sub-components must then be

transported over longer distances, but since these are smaller and

simpler than the items to which they fit, they are less likely to be

damaged in transit.

lmplicatiotrs for LocaVRentote Support Decisiotts

Support functions that involve resources that may deteriorate in

transit need to be performed sufficiently closely to the elements they

are supporting so that minimal resources are lost en route. This applies

especially to medical facilities, but is also significant for services such

as the preparation of fresh food and the maintenance of items that may

be damaged by the transportation process itself.

Factor 7: Quality of Communications
The importance of communications to military operations is

widely appreciated. This appreciation is usually limited to its necessity

for the control and coordination of operational elements, but it is

equally critical to support functions.
Detailed information about operational elements' support

requirements generally originates within the elements themselves, or

within headquarters located nearby. This information needs to be

communicated to the support agency that provides the required

support, and so a network of communications links fans out from

forward locations back to the various support venues. These

arrangements are equivalent to the lines of supply depicted in
Figure 3.1, except that the primary direction of flow is reversed.

Communications makes the difference between a 'push'

resupply system and a 'pull' system, as described under Factor 4

(,quality of lines of supply'). without information on actual operational

requirements, support staff can only estimate what these might be.

This usually results in shortages of some resources and unwanted
surpluses of others, with consequent impact on operational capability
ur,d itr"ffi.i"nt use of lines of supply. This was not uncommon during
the Vietnam War: 'Push packages [of ammunition] arrived before

units, and units were diverted elsewhere from their designated points



Lines of Communication 8l

Plate 3.4: Defence Communications Facilities

Adequate communications are essential if support services are to be undertaken
rernotely from the AO. Pltotograph by courtesy of RAAF Fairbairn Defence lmage Library, @

Commonuealth of Australia.

*a
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of disembarkation, while ammunition piled up on the beach, or in
hired sampans and barges on the Saigon river'.ae

As with lines of supply, communications are usually easier over
shorter distances, with the best communications achieved by
collocation. Therefore, the absence of reliable communications
networks provides an incentive to move support functions closer to the

elements they are supporting. To maximise responsiveness to
operational requirements, the usAF collocated its Air Logistics Centers
with flying squadrons during the Gulf War.50 The requirements for
real-time visibility of operational needs and inventory distribution are

often used to justify the collocation of operational and support
elements; however, given good enough communications facilities, and

people predisposed to used them, collocation is not necessarily

required.
Most military services have some organic communications

capability. However, it is often necessary to augment this capability
using infrastructure facilities. Since military communications tend to
give priority to operational message traffic, the need to utilise
infrastructure is greater for support services. Accordingly, the quality
of communications available to support services is more dependent on
the nature of the available infrastructure.

The communications infrastructure is quite spartan in many
areas in which the ADF may be required to operate. Within the

Southeast Asian region, the capacity of telephone networks can be very

limited.sl In the north of Aushalia, the available communications

services are also somewhat restricted's2 Even during the Gulf War,

with the reasonably sophisticated communications infrastructure in
Saudi Arabia and the US military's organic capabilities, the
communications capacity available to manage resupply was still
initially overloaded, to the extent that resupply was delayed. The

original plan involved the deployment of an extensively networked

mainframe computer to handle inventory management, but this did
not occur, with the result that inventory data had to be communicated
via modem transmission over telephone lines, floPPy disks carried by
hand, or mail. Similarly, medical facilities in the theatre experienced

qe Thomson, Lifeblood of War, p.196.
so Waters,'Logistics Observations from the Gulf War', p. 9.
5r Boyce, Infrastutctwe nnd Seatrity, p.109.
52 Pasfield, Citical Dependence, p.139.
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difficulty communicating with one another, which impacted on the
reporting and tracking of casualties.s3

It is important to consider the possibility of interdiction of
communications facilities. During the Gulf War, communications
facilities were amongst the highest priority targets. Communications
are also susceptible to other forms of attack, such as jamming or
interception; for example, all satellite communications used during the
Gulf War were vulnerable to jamming (but Iraq failed to exploit this
vulnerability).sa It is especially important to consider the security and
reliability of communications when using commercially available
services.

The increasing use of computerised systems means that an
actual resource, software, may be transferred using communications
alone. Software-driven combat systems were updated remotely using
communications links during the Gulf War.ss Needless to say, if
suitable communications channels could not be provided, then the
software updates would need to be applied by technicians in the field,
or the whole system returned to the MSA facility for the work to be
carried out.

Implications for Lo caVRemote Support Decisions
Support functions that require up-to-date information on

operational requirements may need to be moved forward if it is not
possible to satisfy the need for information using available
communications channels. However, communications facilities within
the area of operations are likely to be less reliable than those available
more remotely, which provides some incentive not to locate support
facilities in theatre. Moreover, moving support functions forward
further increases the burden on the communications services in theatre.
A compromise between the need for communications with deployed
combat elements and with other organisations that may not need to be
located forward must therefore be sought.

s3 Waters,'Logistics Observations from the Gulf War', p. 10; US Department of Defense,

Condrtct of tlrc Persian Gilf War, pp.398,466.
sa US Department of Defense, Condtrct of the Persinn Gilf War, p.565.
ss ibid., p. <140.
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Concluding Comments
Lines of communication can have a substantial influence on

operations. Wherever they are located, suPPort services need to
transfer resources and information to and from the combat elements

they are supporting. If the available lines of communication are unduly
constraining, moving support functions forward can improve their
performance or circumvent the constraint. However, doing this
increases the size of the deployed elements needing to be supported,
and increases the burden on the lines of communication available
within the area of operations. Therefore, a careful compromise is

necessary.
The operational implications of the current government's

increased emphasis on regional and global operations are reasonably

well understood. These include the need to be able to operate in higher
threat scenarios at relatively short notice, and with greater

interoperability with other forces, than was the case for the previous
planning basis of DAA. However, there are also significant
implications for support functions. More distant operations require

extended lines of communication, and the infrastructure available in
many areas within the region is less developed than that in Australia.

As a result, lines of communication could well become much more

constraining for overseas operations, providing impetus to locate a
greater proportion of support functions away from the Australian
MSA. It could well be that functions that do not need be deployed for
DAA may need to move forward to support regional and global

operations. This may limit the commercialisation of such functions.
If, however, overseas operations are not permitted to alter the

ADF's modus operandi with regard to the disposition of support
functions, then the magnitude of such operations that could be

mounted may be constrained by a lack of support, rather than by

operational capability.
Planning for DAA, even though it may be an unlikely and

distant possibility, should also consider the implications of lines of

communication. The failure of lines of communication has been a
substantial contributing factor in the defeat of numerous military
forces. The available lines of communication into the north of Australia
possess many unsettling parallels with these cases, including relatively
austere transportation and communications infrastructure, little
redundancy in resupply routes, obvious choke-points, and
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unfavourable environment. Given the vutnerability of the extant
arrangements, it would be prudent to either aim to substantially
improve the quality of these lines of communication, or to devise
operational support plans that do not assume the existence of reliable
lines. Judicious choices about the location of support functions must be
central to the latter strategy.





4

THE NATURE OF THE AREA OF OPERATIONS

Chapter 3 described the difficulties of providing support to
combat forces remotely, using lines of communication (LOCs) to effect
the necessary transfer of items, services and information to and from
the elements being supported. The use of LOCs is quite problematic for
Australia, given the long distances involved and the rudimentary
infrastructure available with which to implement them.

The disadvantages of relying on LOCs encourage the use of
support services located closer to their customers. As Desmond Ball
and ].O. Langtry argued in 1986,

... the small size of the population and regular military forces
and their support capabilities as compared to the size of the
territory to be defended, the concentration of these in the south-
east of the continent, and the difficulties of rapid and sustained
movement of these from the south-east to the more isolated and
remote northern areas, necessitates that defence planning must
be based on local resources and infrastructure to the maximum
extent possible.t

This was written with regard to DAA; the problems would often be

compounded for excursions further afield due to the even greater
distances and, in many cases, less developed transportation and
communications infrastructure. The only saving grace may be that the
tempo generally required of the ADF for more remote operations
would be less demanding than that of DAA.

The desirability and feasibility of using in situ support options
depends very much on the nafure of the location involved, and on

what services and facilities are available there. This chapter surveys
the following factors relating to the character of the area of operations:

r quality of in situ support,

1 Desmond Ball and J.O. tangtry, 'Conclusions: National Development and National
Security' in J.O. Langtry and Desmond Ball (eds), A Vulnerable Cortntry? Ciztil Resources

in the Defence of Australia (strategic and Defence studies Centre, Australian National
University, Canberra, 1'986), p. 571' -
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r quality of in sittt facilities, and

o suitability of local environment.

Factor 8: Quality of ln Situ Support
If good-quality support is already available locally to operations,

it usually makes sense to utilise it, rather than duplicate the function
either by deploying additional suPport or by providing the required
service remotely via LOCs. There are sometimes exceptions, such as

where exorbitant prices are asked by local merchants, and these cases

should be evident when other factors are considered.

The main issue determining the feasibility of relying on in situ

support services is whether suitable services exist in the required area.

For any specific operation, the relevant area will be apparent, and so

an assessment of what is available can be undertaken. This task would
be greatly simplified if an up-to-date list of useful services in potential
areas of operations were maintained by the ADF.

Planning for unknown future operations is more difficult, since

it is not possible to know the location in which the ADF',s services will
be required with any certainty. Moreover, the geographic extent of the
ADF's responsibilities includes quite diverse locations, so that
generalisations are very difficult. This leads to the desire to plan for
multiple scenarios. While it is tempting to just plan for the worst-case

scenario (in this case, that with the least available in situ support), to
conduct all operations based on that assumption would be exhemely
wasteful. It is therefore necessary to consider a representative range of
possible areas of operation, both within Australia and elsewhere.

In Situ Support within Australia
Itr sittr Iocal support options within Australia are essentially

limited to Aushalian defence facilities and civilian companies located

near or in the area of operations. While it is not inconceivable that an

ally might be willing to undertake some suPport functions in the area

of operations to assist with DAA, this can certainly not be taken for
granted, and should therefore be considered to be a bonus.

Operations in the southeast of Australia provide the most
opportunities for using in situ support, due to the concentration of
commercial and defence facilities in that corner of the country. Services

that do not require uniquely military skills, such as accommodation,
catering, transportation and medical functions, could be utilised in
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support of operations around the major centres in the southeast.

However, the types of scenarios likely to be required in these locations,

such as anti-terrorist operations, would not generally need a large
defence commitment, and so the benefits of relying on in situ services
are relatively small. Moreover, the short notice associated with these

types of operations would effectively prevent the transfer of more
specialist functions, such as aircraft maintenance, to local industry.

Darwin
Unfortunately, the ADF's most demanding task, that of DAA, is

most likely to require operations in locations with few in situ services
available. The most optimistic DAA scenario in this regard would see

operations mounted out of Darwin, since the infrastructure of that city
could be utilised. Operations out of RAAF Base Tindal, some four
hours' drive south of Darwin, would still benefit from Darwin-based
support for goods that may be readily transported, such as foodstuffs.

The Darwin and Tindal RAAF Bases are permanently active, so

some support functions are already available on these bases. Tindal is

home to a squadron of Hornet fighters, and a significant level of
aircraft maintenance is undertaken on the base. All of the other
services necessary to support the peacetime operation of the aircraft
based at Tindal, and to sustain the associated personnel, are provided.
RAAF Base Darwin permanently hosts far fewer services, since the

only aircraft permanent$ stationed there are a small detachment of
Caribou tactical hansport aircraft. Only minor maintenance on these

aircraft is carried out at Darwin.
The city of Darwin is far from self-sufficient in many regards.

Most frui! vegetables and grains consumed in the Northern Territory
are trucked in from hterstate. The same is true of many of the

resources needed to support the state's mining industry.2 While it
would still be possible and appropriate to rely on local vendors for
such services, doing so would not actually reduce dependence on the
LOCs, which is one of the main aims of using the local infrastructure.

2 John Chappell,'The Geographic Context for the Defence of the Northem Territory' in
Desmond Ball and ].O. langtry (eds), Tfte Nortlem Tenitory in tlrc Defence of Australia:
Ceography, History, Econorny, lnfrastntchre and Defence Presence (Strategic and Defence

Studies Centre, Australian National University, Canberra, 1'990), p.9; and Ciaran
O'Faircheallaigh, 'The Economy: Growth and Structure' in Ball and Langtry (eds), Tlte

Northem Territory in the Defence of Australia, p.769.
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Plate 4.1: Refuelling a RAAF C-1-30H

Aircraft refuelling is one support function that could perhaps be undertaken by local

communities in the north of Australia. Plrctogrnph by courtesy of RAAF Picture Gallery, @

Co t t t t t ro t nue ol tlt of A t st ral ia.

Darwin's medical capacity is also somewhat limited: although
the Royal Darwin Hospital has 500 beds, it possesses relatively few

capabilities. The Northern Territory generally has an under-supply of
medical specialists.3 That said, Darwin is quite well catered for in
many regards, compared with similar-sized cities elsewhere in
Australia. Isolation necessitates a greater degree of self-sufficiency,
since it is not possible to rely on nearby centres to provide additional
services.

Darwin's manufacturing industry is quite rudimentary by
Australian standards. Only about 200 people are employed in the

machinery, equipment and metal-product manufacture areas.

3 Committee on Darwin, Report of tlrc Conrntittec on Danuin (Australian Govemment

Publishing Service, Canberra, 1 995), pp. 254, 257 .

. .,.snffi&
*
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Relatively few of the primary resources exported from the Northern
Territory are processed locally; high transportation and labour costs,

and isolation from markets, tend to render local options
uneconomical.a

Defence exercises have demonstrated that Darwin's
infrastructure is currently only able to provide wholesale, retail,
entertainment and hospitality services. These were invaluable during
the ADF's operation in East Timor in 1999. The range of available
services could be extended to include supply, maintenance and repair
of equipment if the local economy were to be developed accordingly,
and the city's capacity for building construction could also be utilised
in more substantial scenarios.s

Beyond Darwin
Should DAA operations be required in areas other than Darwin

or Tindal, the benefits of using Darwin-based services to support
operations are much reduced, due to the great distances and poor
transportation routes involved. Although there are three other RAAF
bases across the north of Australia, they are all'bare' bases and have
virtually no support services permanently in place. Accordingly, any in

sifz support must come from the local infrastructure.
Unfortunately, the north of Australia does not possess much

infrastructure outside Darwin. Most of the rural communities are
geared to support local mining operations. For example, Nhulunbuy (a

mining town) possesses power, water, accommodation for up to 1000,

freight and fuel handling, transportation, airfield repair, warehousing
and refrigerated storage, a modern hospital with full surgical facilities,
recreation, fire, retail, communications and substantial general
workshop facilities.6 Unfortunately, the latter would not be particularly
suitable for the direct support of air operations due to the specialised
nature of the required support. Moreover, the mining operations
conducted in the Northern Territory are not particularly labour-

a O'Faircheallaigh,'The Economy', pp. L70, 1'7'l', 779, 795.
s Comrnittee on Darwin, Report of the Cofiuilittee on Danuin, pp. 180, 1'90,206.
6 Deborah Wade-Marshall, 'Administration and Infrastructure' in Ball and La.gt y
(eds), The Nortlrcm Tenitory in the Det'ence of Australia: Geography ..., p.748; J.O. Langtry,
'The Civil Infrastructure in the Defence of Australia: A Regional Approach' in Langtry
and Ball (eds), A Vulnerable Country?, pp. 43, 48.
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intensive,T and this also limits the ability to flexibly utilise the available
infrastructure to support defence.

Tourism is the second-most-important industry in the Northern
Territory,s and this bestows some capacity to provide accommodation,
catering, water, and so on. However, the likelihood of conducting
operations in close proximity to tourist destinations is not assured-

In the north of Western Australia, Broome and Derby both
provide limited services, but in general the available services are

barely adequate to supply local needs. This is true of medical, fuel and

equipment maintenance services; most foodstuffs and engineering

supplies are flown into the region. However, water and power are in
good supply.e

Although the emphasis in this chapter is on services available in
close proximity to the AO, it is also important to consider services
located at some distance from the operation, but still close enough to
offer advantages over support from the MSA. An example was the

United States' use of its bases in Europe to provide numerous support
services during the Gulf war, ranging from food preparation to aircraft
maintenance.lo An example on a smaller scale was the ADF's use of
Darwin-based services to support the 1999 East Timor deploymen!
Townsville-based services might be similarly employed to support
similar operations in Bougainville, should the need arise.

In Situ Support beyonil Australia

Host-Natiott Support
ADF operations from bases in overseas countries will nearly

always be at the invitation of the host nation (any exceptions would be

offensive operations mounted in an adversary's territory, such as the

Operation Desert Storm manoeuvres within Iraq to bring about that

7 O'Faircheallaigh.'The Economy', p. 168.
8 Wade-Marshall,'Administration and Infrastructure', p. 126.
e J.O. l,angtry, 'Geostrategic Imperatives' in J.O. Langtry and Desmond Ball (eds), Tlte

Nortlrcrn Territory in the Defence of Australia: Strategic nnd Operational Considerations

(shategic and Defence studies Cenhe, Australian Nahonal university, Canberra, 199L),

pp.82, 11.5, 11.6; J.O. langtry, 'Army Considerations' in Langtry and Ball (eds), Tlte

Nortlern Territory in tlrc Defence of Australia: Strategic ..., p' 251; and Colin R. McNamara

and Roy A. Hamilton,'The Kimberley Region' in Langtry and Ball (eds), A Vulnernble

Conftry?, pp.175,797-2.
1o US Department of Defense, Conduct of the Persian Grtlf War' p.409.
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country's withdrawal from Kuwait). As a result, some form of host-
nation support (HNS) will usually be available to assist ADF
operations overseas. HNS may take the form of local military or
civilian services, and may require repayment or be provided gratis.
Australia's network of bilateral defence relationships with regional
countries makes the provision of HNS all the more likely.

The ability of countries in the Asia-Pacific region to provide
HNS services varies considerably from country to country. Annex C
lists some statistics that indicate the potential to provide HNS. The
following general conclusions may be drawn from the data:

o At the most basic level, all countries should be able to provide
labour, since their population densities are all much greater than
that of Australia - and particularly that of the Northern
Territory.

r The extent of general infrastructure services, such as catering,
transportation and medical support, would be a function of
population density, national wealth and level of economic
development. New Zealand, Singapore, South Korea and
Taiwan are all reasonably well placed against these criteria, and
compare favourably with Australia. Australia's low population
density, particularly in the north, puts it at a disadvantage'

o The other countries listed, which include all of Australia's nearer

neighbours, are not able to provide the same levels of general

services as are available in Australia. Countries with
intermediate wealth and development, such as Malaysia, the
Philippines and Thailand, should still have reasonable capacity
due to their significant population densities. However, the low
levels of wealth and development in countries such as

Cambodia and Vietnam suggest that only the most basic services

would be commonly available in those countries, with more
specialised services (such as medical) in short supply.
Australia's nearest neighbours, Indonesia and Papua New
Guinea, are only marginally better placed.

. Specialist military and technical services of use to deploying
forces would be a function of the health of the military forces
and defence industry in the host nation. Australia's defence
industry compares very favourably with all of those listed in
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Annex C, although South Korea and Taiwan both possess

substantial military aircraft industries.ll Those two countries
also have substantial air forces and defence budgets greater than
those of Australia. Although many of the other countries listed
have much larger military forces than Australia has, these are

largely land-based and are not funded to the same levels as in
Australia. Therefore, apart from the exceptions noted above,
deployed RAAF elements could not expect technical support in
regional countries comparable to that available at home. Of
course, the highest levels of technical support would be

available where the host nation operates the same equipment as

Australia. This is discussed later in this chapter.

A crude summary of the foregoing would be that HNS in
Australia's nearer region is primarily suited to labour-intensive and
non-specialist services. The capacity for more specialisecl functions
(such as medical) is limited; that for technical functions specific to air
power even more so. Some more remote countries would be able to
provide all services at an equivalent level to those available in
Australia.

The Sandaun province in Papua New Guinea rnay serye as a

somewhat more detailed case study, as it did in Chapter 3. There are

57 airstrips in Sandaun, and the province shares a border with
Indonesia. By Asian standards, the 36,300 square km region has a low
population density of 3.8 persons per square km, although this figure
still exceeds that of Australia.i2 The province is substantially
underdeveloped, and has the lowest level of literacy in Papua New
Guinea and a high level of unemployment.t3 It is loosely similar to East

Timor, albeit with a significantly lower population density.
Available medical services are not sufficient even to serve the

local population, which has the lowest life expectancy and highest
infant mortality rate in Papua New Guinea. There are no public water
supplies or sewerage, and surplus electrical capacity is not reliable.
Construction resources and capacity are very limited, although the

rr Terrence Taylor (ed.), The Militnry Balance 1998/99 (Oxford University Press for the
Intemational Institute for Strategic Studies, Oxford, 1'998), p.769.
12 Wantoks Communications, Papua Nr"u Grinea Online: Prouinces: Sandau, at
<http:// www.niugini.corn/ pngonline/provinces/sandaun.HTM>, accessed 10

September 1999.
r3 Boyce, Infrastructure nnd Seutrity, p.180.
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region is a major producer and exporter of timber and there is much
local agriculfure.la

An irregularly staffed PNCDF Base is maintained in Vanimo, the
provincial capital. Up to -150 personnel may be stationed there, and can
provide limited medical, security, communications and administrative
services.ls

Because of the low level of development in the Sandaun
province, the prospects for involving the local population in defence
support activities are somewhat limited. The support services in the
region, both military and civilian, are generally inadequate to sustain
the local population, much less a major influx of foreign military
personnel involved in combat operations. Accordingly, operations
mounted out of such a region must assume that very few support
functions can be undertaken by in sittt services. Exceptions might
include limited food supply and transportation. Deployed forces
should make other arrangements for services such as power, water,
accommodation, communications, and all technical functions.

Historically, HNS has been used in all but the smallest of
military operations. Prior to the outbreak of the Vietnam War, a RAAF
Sabre deployment was based in Thailand, but the low level of available
infrastructure necessitated the aclditional deployment of over 200

personnel to perform base support functions. HNS was more
successful within Vietnam itself: services provided to Australian forces
by HNS during the Vietnam War included stevedoring, elechicity
generation and distribution, garbage collection, storehouse duties,
cleaning, the supply and preparation of foodstuffs and milk, and the
delivery of ammunition and fuels. Local labourers - often women -
were employed in the construction of various buildings and other
facilities for the RAAF contingent, albeit usually under RAAF
supervision.16 However, due to the potential security risk, contractors
were generally not allowed on the Australian task force's base at Nui
Dat.17

14 ibid., pp.109, 723-5; Datec Pty Ltd, Sandaun (lVest Sepik) Prouince, at
<http:/ / www.datec.com.au/ png/sa-text.htm>, accessed 10 September 1999.
rs Boyce, Infrastrrtcture ond Scatrity, pp. 121-3.
16 Coulthard-Clark, Thc RAAF in Vietnon, pp.11,,71,,99,1,02.
17 The Deploytttent of Ciuilinn Conttlctors itt strpport of Austrnlian Defence Force Operations,

oaras 3.19-3.20.
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During the Gulf War, coalition forces again made very

substantial use of HNS, to the extent that the senior logistician in the

theatre concluded that'... in most future conflicts, the first job of the

logistician will be to "capture" the host-nation infrastructure''18

Procedures for doing this, and preferably a list of services to be

acquired, should be worked out in peacetime to facilitate this goal.

Seivices provided to coalition forces during the conJlict included
communications, medical services, fuel distribution, transportation,
vehicle repair, and waste removal.le HNS even extended to specialised

technical functions; for example, since the Royal Saudi Air Force

operated F-15 aircraft, deploying USAF F-15 squadrons were able to

t"ly on local support for engine and avionics maintenance.2O The extent

of the available HNS was such that the deployment of supporting
elements was deferred to allow additional combat forces to be moved

into the theatre as quickly as possible.2l

While the use of HNS during the Gulf War was generally very

successful, there were some quality problems associated with catering

and other general support functions.z Moreover, HNS services did not

always have the required capacity to support the size of the deployed

forces, so additional capacity was provided by deploying organic

support to augment locally provided services. The balance between the

use-of local communications infrastructure and deployed facilities

provides an example of this.a
Another risk associated with reliance on HNS is that it could

become unreliable if the host country becomes factionalised. This was

the united Nations' experience in somalia.2a of course, operations

conducted in a country against the will of its population will also lead

to a dearth of HNS. This caused the undoing of North viehramese

18 Pagonis and Cruikshank, Mouitrg Moturtains' p.208.
1e ib;d., p. 734; Waters, 'Logistics Observations from the Gulf War', p'26; US

Department of Defense, Condrtct of the Persinn Cnlf War, p.455.
20 Proiect AIR FORCE Desert shield Assessment Team, Project AlR FORCE As*stnent of

Operation Desert Shield, P.48.
zr US Department of Defense. Cotrduct of the Persian Gttlf War, p.374.
zz The Diployment of Ciuilian Contractors irt Support of Australian Defence Force Operatiotrs,

para. 8.3.67.
i.: Proiect AIR FORCE Desert shield Assessment Team, Project AIR FORCE Asxsstnent of

Operation Dexrt Slield, P.4O.
za The Deploytnent of Ciuilian Contractors itt Support of Australian Det'ence Force Operatiotts,

oara. 8.3.54.
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plans to advance through Laos in 1952: North Vietnamese resupply
relied extensively on local labour for porters, but the Laotians would
not cooperate.zs Since Aushalia does not have expansionist tendencies,

the need to forego HNS due to local opposition does not seem likely to
arise. Moreover, since air power is generally mounted from fixed bases

located some distance from adversary forces, it will usually be
unnecessary to locate air bases in unfriendly territory.

The preceding discussion only describes the prospects for HNS
within Southeast Asia. Outside of this region, it is even more difficult
to generalise. In the recent past, Australian forces have been deployed
to countries that can provide only the most rudimentary HNS (for
example, Somalia), through to countries able to provide an extensive
range of services (for example, Saudi Arabia). Keeping all options open
requires planning for the worst case, but this places a huge burden on
Australian support services that cannot realistically be funded, except
for small operations of short duration that can be nearly self-sufficient.
Larger operations in countries well removed from Australia that
cannot provide substantial HNS would require support from a third
country.

Third-Country Support
An alternative, or adjunct, to HNS is to obtain support from a

country other than that in which ADF forces are based. Such third-
country support (TCS) can make up for any limitations in the available
HNS. Most substantial operations beyond Australia to which the ADF
may contribute are likely to be undertaken by UN forces, and would
probably include a substantial commitment from a major ally such as

the United States. Even when operations are not the result of UN
efforts, it is most likely that the United States would commit forces to
any distant conflict in which Australia may wish to get involved.
Therefore, there are good prospects for useful TCS for operations well
away from Australia.

However, it is conceivable that Australia may need to 'go it
alone' for some regional operations. US interests may not be

sufficiently at stake to guarantee that country's involvement in
conflicts in Australia's immediate neighbourhood, and ANZUS treaty
obligations do not compel such involvement. The difficulties in

2s Thompson, The Lifeblood of War, p. 159.
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securing a US commitment to operations in East Timor in 1999 are a

case in point. Therefore, Australia must be able to operate without TCS

at least within the 'inner arc' of islands around Australia, as Australian
interests are greatest in this area. The absence of TCS means that all in
slfu support must take the form of HNS and, as discussed above, the

extent of HNS available amongst Australia's immediate neighbours is

generally very limited. This unfortunate combination means that a

substantial operation within the inner arc may well represent the
worst-case scenario from the point of view of relying on in situ

support. However, the importance of such scenarios means that they

cannot be set aside.
Aushalia has utilised TCS in most, if not all, major conflicts this

century. During the Korean War, Australian forces relied on contract

support organised by the United States.26 Australia's involvement in
the Vietnam War, which was at the request of the United States, was

conditional upon receiving considerable support from US forces in
Vietnam. The main factor determining the location of the RAAF's

Caribou detachment h Vietnam was collocation with the US Army's

Caribou fleet, to provide access to US sPares and maintenance

capabilities. This arrangement was very beneficial to the RAAF, and

the early withdrawal of the US Caribou fleet from the base made

support of the RAAF's aircraft much more difficult.2T
Although TCS is invaluable, and often essential, there are some

disadvantages to relying on TCS. Most significant among these is that

the country supplying the support is not likely to accord TCS the same

level of priority as the support of its own forces. This was a recurring
problem for the RAAF during the Viehram War, and obliged RAAF
personnel to become adept at 'scrounging' for needed parts by
'shopping around' and bartering, often using Australian slouch hats,

beer and tool boxes as currency.zs

Interoper ability of Support Seruices

The benefits of HNS or TCS are greatest where the services

available are most compatible with ADF standards. This is not a big
issue for many personnel services, such as accommodation and

2o Tlp Deploytuert of Ciuilian Contractors in Support of Australian Defence Force Operations,

para.3.16.
27 Coulthard-Clark, Tl rc RA A F i t r V ie t n n m, pp. 38, 7 6,'128.
28 ibid., pp. 11.5,1,62.
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catering, but even then it is worth noting that US forces in the Gulf
War did not subsist happily on the standard Saudi diet, but had their
rations supplemented by locally produced hamburgers and other U$
style food, at the instigation of deployed catering staff. Other locally
available services such as transportation are likely to be sufficiently
compatible with ADF needs. Supply support, especially for technical
items, tends to be somewhat more specialised, with the result that
interoperability of supply systems becomes an issue. Incompatibilities
between the RAAF and Ulprovided TCS systems used during the
Vietnam War materially affected the level of spares support
provided.2e

Since aircraft and equipment maintenance requires such a large
number of personnel, the benefits of being able to use in situ
maintenance support would be substantial. Unfortunately, the level of
specialist knowledge required means that this would only be feasible if
the locals were already proficient in the maintenance of RAAF-
operated types of equipmenf or if the warning time were sufficiently
lengthy that they could learn it in the time available. The time required
to become proficient in the maintenance of complex equipment is

usually measured in years, although it may be less if personnel already
have experience with similar equipment. It seems unlikely that this
amount of warning time can be confidently anticipated for regional
conflicts, and so the feasibility of using HNS or TCS to maintain RAAF
equipment depends greatly on whether the same equipment is
operated by the country providing the support.

Current Australian defence policy advocates some level of
interoperability with potential allies, although mainly for operational
rather than supportability reasons. Priorities for interoperability are the
United States, New Zealand, and ASEAN, in decreasing order.30

Annex D lists aircraft types common to both ADF and regional
forces. It shows that most of the ADF's deployable aircraft are

relatively unusual by regional standards. Exceptions include the C-130
Hercules and, to a lesser extent, the UH-1 Iroquois. It therefore appears
that the highest levels of interoperability, requiring common or
compatible equipment and shared logistic capabilities, are only

2e ibid., p. 115.
m Department of Defence, Austrnlia's Strategic Policy (Department of Defence, Canberra,
1.997), p.48.



700 Wrcre Arc TImlWrcn Yott Need Tlrcnt?

Plate 4.2: Host-Nation Support in East Timor, 1999

RAAF and Indonesian Air Defence Guards iointly man a gun pit at the entrance to the

rqnway. The non-technical nature of this function makes interoperability, and hence the

use of HNS, easier to achieve. Plntograph by courtesy of Electronic Media Unit, Departntettt

of Defence, @ Conntonuealth of Atrctrnlin'

being strenuously pursued with the United States (although the cross-

Tasman support contracts currently in place may be of some benefit).

As a result, the greatest levels of in sittr support are likely to be

associated with TCS rather than HNS, and the large capacity of the US

military further supports this conclusion. This limits Australia's ability
to conduct regional oPerations without US involvement.

Even so, Australia does not always buy US equipment and

neither should it do so. However, the implications of the greater

probability of having to do without TCS should not be underesfimated.
For example, Australia was generally keen to commit fighter aircraft to

the Vietnam War, but the total lack of support in theatre for the

French-built Mirage aircraft operated by the RAAF at the time would
have required Australia to be highly self-sufficient in this regard. In
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fact, there was some concern that France might totally withhold
support for the Mirage from Australia, should the aircraft be

committed to operations in Vietnam. These issues effectively precluded
the utilisation of the RAAF's fighter fleet in that con{lict. The three
aircraft types that were deployed by the RAAF (Caribou, Iroquois and
Canberra) were already being operated by US forces in the theatre,
although the commonality between the RAAF's British-built Canberra
bombers and the USAF's Ulbuilt B-57s proved to be largely cosmetic,
a fact that was not fully appreciated when the decision to deploy the
aircraft was taken.31

The Effect ofThreat
The level of threat in the area of operations may have a very

significant effect on the availability of in sittr support services,
particularly those provided by civilian industry. As discussed in
Chapter 2, local services involving civilians may not be appropriate or
reliable in a high-threat environment, and an over-reliance on in situ
civilian support could prove detrimental to operations in such
circumstances.32 This was the case during the attacks on the Northern
Territory in'1,942l. a civilian evacuation programme was undertaken
that left few remaining farmers to produce foodstuffs for the deployed
military forces. This necessitated the army setting up its own farms
throughout the state.33

The circumstances that necessitate the mounting of a military
operation will very often reduce the capacity of the local infrastructure,
whether the cause is a major conflict, insurgency, or nafural disaster.
Accordingly, it would be somewhat optimistic to assume that all
peacetime capacity would continue to be available when military
operations are required, even when the level of threat is not high.

Extensive support from local industry may even be hard to
obtain in low-threat scenarios, such as harassment, since there would
be a tendency for government to urge'business as usual'. This would
put defence in competition with local industry for resources.3a

The availability of in situ support provided by the local civilian
infrastrucfure seems to be greatest between the extremes of no threat

:1 Coulthard-Clark, Tlrc RAAF in Vietnnm, pp.92,95.
32 Langtry,'Army Considerations', p. 258.
33 Wade-Marshall, 'Administration and Infrastructure', p. 135
3a Langrry,'Army Considerations', p. 269.
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and the actual occurrence of conflict in the support areas. During the

Gulf War, civilian HNS transport drivers were used extensively and
were usually willing to resupply support depots (although they were

more hesitant about supporting forces approaching the Kuwaiti
border).:s

lmplications fot LocaURenrote Support Decisions
Where a required service is already available in the area of

operations, it is usually best to make maximum use of it rather than
either deploy an equivalent capability or rely on a remote support
option. support services tend to be hierarchical in nature, with more

specialised functions (such as aircraft maintenance, air haffic control

and medical support) relying on more basic services (such as

accommodation, power, water, catering, transportation, and so on). If
itr situ capacity to undertake the more specialist functions does not
exist in an area, the feasibility of having the function performed locally

using deployed personnel is increased if the basic services needed to

support the function are in place. If the region cannot provide even the

most rudimentary services, then performing support functions locally
is least preferred due to the extensive range of capabilities that would
need to be deployed.

There are stark contrasts in the extent of in situ support available
amongst potential areas of operations. Some more distant regional

countries, such as Singapore, could provide substantial HNS, due to
their highly industrialised infrastructure, relatively affluent economy

and high population density. Moreover, TCS would also be most likely
to be available to support significant operations that far from Australia.
In contrast, irr sittr support in the countries immediately to Australia's
north would be substantially less, due to poorer economies, lack of
industrial development, and lower population densities; and TCS may
not be available to atone for these problems. Operations in the north of
Australia would also find only limited support available, due
primarily to the extremely low population density.

As noted above, HNS and TCS may also be constrained by

limited interoperability with Australian equipment, conflicting
priorities, and possible evacuation in high-threat circumstances.

ts Thc Dcployntcnt of Cit,ilinn Corrtrnctors in Support of Austrnlian Defence Force Operations,

p.426.
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When dealing with such uncertainty about the level of support
that might be available, it is tempting to plan for the worst case. The
combination of this assumption and an equally conservative
assumption about the capacity and reliability of LOCs leads to the
desire to deploy virtually all support. However, given constrained
resources, this would result in a very 'tail-heavy' defence force, and
much of the support tail would not actually be required for most
operations. A more realistic strategy would be to strike a balance
between remote support, deployed local support and reliance on in situ
services, even though this would mean that the maximum sustainable
tempo of operations would be limited by insufficient support in the
worst cases.

Factor 9: Quality of ln Situ Facilities
The principle behind this factor is very similar to that of the

previous factor: if good support facilities are already available in the
vicinity of operations, it is more feasible to undertake the
corresponding support functions locally. Because of this similarity,
much of the discussion of the previous factor applies here. However, if
only facilities are available locally, as opposed to complete support
services, then it remains necessary to deploy or otherwise find the
personnel necessary to perform the function. Accordingly, the
existence of suitable facilities is not as beneficial as the availability of
functioning support services.

Spare facilities may be available for a number of reasons.
Defence forces often construct bare bases in possible areas of
operations, and these usually provide rudimentary facilities for
support services, such as hangars, accommodation, power, water, and
roadways. The RAAF has three such bare bases situated across the
north of Australia. The United States undertakes base construction on a
much larger scale, using security assistance programmes with other
countries to arrange for bases to be built worldwide. An example is the
programme with Saudi Arabia, which resulted in the construction of
many modern military facilities, including the Dharain military
complex and King Khalid Military City. These facilities were built with
substantial spare capacity, which proved to be invaluable to the US
ancl other coalition forces during the Gulf War. Despite this, initial
knowledge on what facilities were available in theatre was very
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limited, which resulted in the unnecessary deployment of many
support facilities.36

Spare facilities may also exist due to surplus capacity within the

local infrastructure. Thus, hospital, workshop and warehouse space

may be available for military use, often on a shared basis with the

facilities' normal staff. This strategy was also used during the Gulf
War: deploying medical personnel utilised various host-nation
hospitals and medical equipment to provide capacity for around 5,000

extra patients.3T
Should the local population partially or completely evacuate the

area, as occurred in the Darwin region in 1942, then many more

facilities would become available for military use. Such evacuation

may result from fear of the threat of attack, or it may be required for
legal reasons, as discussed in Chapter 2.

In times of defence emergency, enabling legislation may be

enacted to authorise the ADF to take control of civilian facilities. This is

only likely to occur in higher intensity DAA scenarios. Overseas

governments will generally have a similar option open to them, and

facilities thus claimed may be made available to deploying ADF

elements.
Facilities and supplies need not necessarily be owned by

friendly powers to be of use. Forces advancing through territory once

held by their adversary commonly utilise captured resources for their

own purposes. This practice was particularly prevalent during the

Second World War, but is less useful in modern times due to
increasing differences in the equipment and weapons used by

opposing forces. Nevertheless, coalition forces were able to utilise
captured Iraqi fuel and transportation assets during the Gulf War.38

To make best use of the available infrastructure, it is essential to

know what is there: a database of usable facilities in potential areas of
operations would be invaluable in this regard. However, it would be

optimistic to assume that all facilities in an area in peacetime would
automatically be available for military use during conflict. The

facility's owner may not make it available, or it may be damaged

36 Project AIR FORCE Desert shield Assessment Team, Project AIR FORCE Asxssnrcnt of

operition Desert sltield, pp.22, 48; US Department of Defense, Conduct of the Persinn Gill
War, p.36.
37 |bid., p. 467.
38 Pagonis and Cruikshank , Mouing Motrtttnins, p.134.
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Plate 4.3: Medical Facilities

Local medical facilities may sometimes be utilised by cleployed medical personnel to
provide local support. Photogrnph by corrrtesy of RAAF Fairbairn Defence Image Librnry, @

Con n r omocnlth of Austrolin.

or destroyed in the course of the conflict. The so-called 'scorched earth
policy' must be mentioned here, whereby a retreating force denies the
use of local facilities and other infrastructure (such as crops) to their
opponent by destroying everything in their wake. This practice can
provide a substantial military advantage to the retreating force, as was
demonstrated by Russia during the advance of German forces into the
Caucasus n 1942, since it obliges the advancing force to attempt to
support itself remotely over extended LOCs.3e The destruction of
facilities by a retreating force may also be carried out for less practical
reasons, such as blackmail or revenge, as was the case with Iraq's
destruction of Kuwaiti oil facilities during the Gulf War. The

3e Macksey, For Wnnt of a Nnil, p.126.
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destruction of East Timorese facilities prior to the arrival of INTERFET

forces in1'999 was similarly motivated'

F acilities zuithin Australia
The RAAF bases located across the north of Australia provide

facilities specifically intended to support air operations. In addition to

the operational bases, there are three bare bases that provide basic

support facilities.
Outside the defence-owned sites, Darwin offers the best

potential for facilities that may be utilised by the ADF in the north of

Australia. The previous factor described the services available in
Darwin; the associated facilities could be made available for defence

use if need be. It may also be possible to make greater utilisation of
existing facilities, such as hospitals, by augmenting the normal staff

with personnel deployed from elsewhere.a0

outside Darwin, there are few facilities in the north of Australia

that could be utilised by the ADF. Mining stations probably possess the

most useful possibilities, since the technical nafure of many of their

facilities aligns best with the requirements of the ADF (and the RAAF

in particular). Available facilities at mining stations and towns include

-orkshopt, warehousing, hospitals and accommodation, plus the

requisite power, water, and communications links.al

F acilitie s b ey oncl Au strali a
The discussion within Factor 8 of the abilities of regional

countries to provide HNS for complete services also applies to the level

of facilities that might be available for ADF use. Therefore, a range of

possibilities exists, varying from virtually nothing through to facilities

comparable to those available in southeast Australia.
only the most basic facilities may be available in many locations

close to Australia. Papua New Guinea's sandaun province does not

even possess public water supply or sewerage systems. Surplus power

ancl communications facilities are also unreliable.a2 There is little
likelihood of finding buildings suitable for military support functions.

Deployments into areas such as this must either plan to bring their

a0 Committee on Darrvin, Rcport of tlrc Comnittae on Dnnuin, pp. 84,254.
a1 Langtry, ',Geostrategic Imperatives" pp.82,71,5; Langtry, 'The Civil Infrastructure in

the Defence of Australia', p. '18.
a2 Boyce, Infrnstructure nnd Sccttrity, p.709.
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own facilities with them, have them built especially for the operation,
or have the function provided remotely from the operation in a

location where suitable facilities are available. This might mean the
Australian MSA, or perhaps an intermediate location located
somewhat closer to the operational forces.

In the face of uncertainty about the availability of facilities in
potential areas of operations, the RAF's Mobility and Deployed
Support Study concluded that a core of deployable facilities needed to
be maintained, including portable hangars and shelters.a3 During the
Falklands campaign, medical and aircraft maintenance facilities that
were needed in the vicinity of the operation had to be provided on
board ships, due to the lack of friendly land-based facilities in the area.
Further away, a logistics base was established on Ascension Island.
Wideawake Airfield was located on this island; it had been leased to
the US government and was being managed by Pan American
Airways. The facilities on the airfield were invaluable, but had to be
substantially augmented as the amount of traffic using the airfield
increased over 300-fold during the peak of activity. Fuel-handling
facilities featured prominently in this work.e

The warning time for Australia's involvement in the Vietnam
War provided enough time for facilities to be built especially for the
deploying forces. To support the 230 deploying members of 2

Squadron required the construction of accommodation blocks, messing
areas, hangars, equipment storage areas, ordnance loading areas,
headquarters buildings, and recreation facilities. Ancillary facilities
such as power, hot and cold water, sewerage and air conditioning also
had to be constructed, due to the paucity of the services available in
sifur. Some three months' work was required to construct these facilities
prior to the arrival of the squadron.as

Third-country support is just as applicable to the provision of
facilities as it is to services. Australia relied heavily on US-provided
facilities during the Vietnam War, ranging from vacant space on US air
bases through to pre-constructed rnaintenance hangars. Given the lack
of suitable facilities in many regional countries, and Australia's limited
capacity to deploy or construct facilities, third-country support for the

a3 Pasfield, A Criticnl Dependenca, p.68.
& Thompson, Tlrc Lifeblood of War, pp.255-6,258-9,274
as Coulthard-Clark, Tlrc RAAF in Viettnut, pp. 100-1.



108 Wrcre Are They Wrcn You Need Tlrcm?

provision of facilities could be critical for the conduct of substantial
RAAF operations off shore.

lmplications for Local,/Rentote Support Decisiotts
Readily available facilities located conveniently near operational

elements provide greater prospects for performing the corresponding
support functions forward. However, personnel to undertake the

functions must still be deployed or otherwise found.
Across the north of Australia, three bare RAAF bases provide

some purpose-built facilities for supporting air operations. However,

the north of Australia generally possesses relatively few facilities to
host military support functions, and the same is true of many potential
areas of operation in southeast Asia. If time and money are available,

support facilities may be constructed prior to the operation;
alternatively, portable facilities may be deployed into the area of

operations. However, these are slow, cumbersome and expensive

options: the absence of suitable facilities already in the area provides

good motivation to perform support functions remotely, at locations

where appropriate facilities are available.

Factor 10: Suitability of Local Environment
The nature of the environment in the area of operations, in terms

of climatic and geographic features, also affects the desirability of
performing support functions forward.

The Impact of Enuironment on Support
Adverse climatic conditions can have a significant impact on the

efficiency of support functions. Heat and humidity can cause heat and

dehydration stress on personnel, which can severely limit
performance, although acclimatisation will occur in around a month.a6

This was a significant problem during the Gulf War, and was

exacerbated by the need to wear NBC-protective suits that were not
designed for such conditions. Preventive measures undertaken

included fielding new lighter weight suits, and even providing
personnel with air-cooled vests connected to air conditioners.4T

+o 1.9. Langtr1', 'The Ambient Environment: Implications for the Conduct of Operations'

in Langtry and Ball (eds), Tfte Nortlrcrtr Territory in the Defence of Australia: Strntegic ...,

p.49.
a7 US Department of Defense, Condrtct of the Persian Gulf War, p.644.
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Hot, humid environments can also cause widespread disease

amongst personnel not adapted to the conditions. Since the Second

World War, the risk of disease has been substantially reduced by
improvements in the medical field, and the willingness to deploy
necessary medical support well forward. Even so, operations in
disease-prone environments still entail an additional support burden.

Hot, humid conditions are also detrimental to equipment, due to
the risk of overheating and corrosion. Corrosion is also accelerated by
salt-laden air, particularly in coastal areas. Much technical support
equipment suffered from these conditions during the Gulf War,
necessitating work-arounds such as scheduled cool-down periods,
larger pools of maintenance equipment, increased preventive
maintenance, and even some modifications. Medical equipment, too,
was rendered unreliable due to the harsh environment, and required a

hurriedly implemented modernisation programme.€ All such

measures add to the overheads associated with performing support
functions in hostile climates.

The impact of adverse geographic features is primarily
manifested in poor LOCs (especially land transportation routes) and
few facilities. These effects have been discussed as Factors 4 and 8

respectively. Rugged terrain in the area of operations makes
transportation more difficult within the region. This discourages the
wider distribution of support facilities around the area, which is

otherwise desirable to reduce the risk of attack or collateral damage,
and to make use of any nearby support services or facilities.

Sand and dust can cause substantial damage to spares and
support equipment (as well as aircraft). Operating such equipment in
dusty environments often necessitates expensive environmentally
controlled storage and maintenance facilities, or addifional
maintenance to keep the equipment as clean as possible, or both- Even

so, accelerated deterioration is likely, with a consequent reduction in
the availability of affected items.

The combined effects of heat, humidity, sand and dust suggest
that a minimum of support equipment should be located in such
environments, which means a lower level of deployed support.
However, where the aircraft must unavoidably be located in adverse
environments, it is necessary to have sufficient local maintenance

48 ibid., pp.399,467.
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capacity to minimise the environmental degradation caused to the

aircraft. This commonly involves less technical tasks such as wiping
and vacuum cleaning, although the extent of such work can be very
significant: for example, towards the end of the Gulf War, the Royal
Navy's Sea King helicopters typically required three hours' cleaning

every day.ae Where such measures are not sufficient, increased

servicing or repair work may be required, which has the effect of
further reducing aircraft availability. It may be necessary to attempt to
recoup some lost availability by deploying additional maintenance
facilities forward to reduce the overheads associated with using long

lines of supply, as discussed in Factor 4. During the Second World

war, desert theatres always required a disproportionately large ratio of
'tail' to 'teeth'.s0 The same effects were observed during the Gulf War:

for example, the sandy environment increased the frequency of MH-53
helicopter engine removals by about a factor of six. One strategy used
to ensure that sufficient engines were always available was to establish

an engine maintenance depot in theatre.sl

The Enaironment within Australia anil beyond
The climate in the far north of Australia is characterised by two

fairly distinct seasons. The dry season is very hot and humid. More
than 150 days each year cause heat discomfort, compared with only
about five in Sydney or Melbourne. The wet season commonly causes

local flooding, which renders travel on all but major roads impossible.

Thus, Australia's 'top end' presents about the worst-possible

combination of environmental effects, with extreme heat, humidity,
salt-laden air, and dust. This caused major problems for the Australian
forces operating in the north of Australia during the Second World
War.s2

The environmental conditions within Southeast Asia are also

generally quite unfavourable. Humidity and temperatures are

frequently very high throughout the tropics, although

ae Murray Hammick, 'Sea Kings in Sand', Intenntional Defenx Reuiau, 5/199-1' p. a53- A
thorough survey of the effect of environment on aircraft maintenance is contained in
Peter Mclennan, Prepnredness and the Maintenance Function (RAAF Air Power Studies

Centre, Canberra, 1995), pp. 337 46.
so Macksey, For Want of n Nail, p.772.
sl US Department of Defense, Conduct of tlrc Persian Gulf War, p' 439.
52 l-angtry ,'The Ambient Environment', pp. 47 , 5-1"
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Plate 4.4: Environment in East Timor, 1999

An INTERFET patrol moves carefully across the mountains near the East Timorese
borcler. The environment in East Timor was not conducive to providing extensive local
support, especially in the more remote regiorrs. Photogrnph by cotrrtesy of Electronic Media

Llnit, Dcltnrtnent o.f Dat'enrc, @ Cortrrttonueiltlt of Australin.

dense vegetation tends to predominate instead of the desert-like
conditions of much of the north of Australia. The more opPressive

climate but less dusty conditions are arguably not as detrimental to
equipment, but are just as unpleasant for personnel, and perhaps even
more so: climate-related disease in Southeast Asian theatres was a
major problem throughout the Second World War,53 and more that 35

Australian soldiers contracted malaria or dengue fever during the

recent operations in East Timor.sa Although modern medicine and

5: Thompson, Tlrc Lifeblood of Wnr, p. 87 .

sa Peter Clack, 'Aussies hit by malaria, fever rn E. Timor', Cnnberrn Titnes, 28 January
2000, p. 6.
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improved facilities can significantly reduce the risk of disease, it
remains true that performing support functions in most Southeast

Asian countries would be less pleasant than performing them in the

more temperate climate of much of Australia, and the performance
would thus be less efficient.

lmp Ii c ati ons f o r L o c al,/R em o t e S upp o rt D e ci s ion s

The nature of the environment in the top end of Australia and

the countries further to the north provides good incentive not to
perform support functions locally to conflicts in these regions.

However, where it is unavoidable to operate aircraft in such

conditions, it will often be found necessary to undertake substantial
extra maintenance in the area. In addition, sufficient medical support
should also be provided locally to manage the risk of tropical diseases

in the worst climates.

Concluding Comments
Locally available support services and facilities should be

utilised to the maximum extent possible, for the sake of efficiency and

to avoid the problems of long LOCs. This equates to maximal use of
support services in the vicinity of operations, as oPposed to remote

support. However, this conclusion must be tempered by an

understanding of the limitations of the use of local services and

facilities, including the issues of capacity, reliability and environment.
Compared to the countries to which we look for guidance,

Australia faces great difficulties in relying on in situ support. Both the

United States and the United Kingdom can rely on much more
prevalent and sophisticated infrastructure being available to support
operations in their own countries. Both of these countries generally

plan for overseas operations to be conducted in Europe, where

considerable local infrastructure is also available' Moreover, the

environment in these areas is generally quite habitable and not
particularly detrimental to military equipment. Accordingly, the

United States and United Kingdom can expect to make very extensive

use of in situ services and facilities to support deployments in their
primary theatres of operation.

In comparison, the infrastrucfure available in the north of
Australia is very sparse and not well suited to defence (particularly air
force) needs. Moreover, the environment is particularly hostile to both
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person and machine. These factors mitigate against extensive reliance
on in situ services and facilities and provide greater incentive to
perform support functions well away from operations, where better
infrastructure and a less difficult environment can be found. The same
conclusion is reached when considering overseas operations: unlike
NATO's European theatre, much of Southeast Asia is not well
endowed with services and facilities suited to air force needs, and the
environment is also quite adverse.

Thus, whether considering continental or off-shore operations,
the ADF must assume that substantial services and facilities may not
be available in situ to support operations, and that the environment in
the area of operations will be quite detrimental to the performance of
personnel and equipment. Therefore, while it remains true that
maximum use should be made of whatever is locally available, it is

also true that Australia should plan on using remote support
arrangements to a large extent, to help to deal with the difficulties
posed by likely areas of operation.

In the longer term, other steps could be taken to lessen the
disadvantages posed by the challenging nature of Australia's likely
areas of operations. Even within Australia's Northern Territory, such
infrastructure as is available to support defence operations tends to
arise coincidentally, rather than as a result of local planning.ss Some

greater consideration of the potential for proposed infrastructure
developments to provide the ADF with a greater range of in sittr

support could greatly improve the efficiency of ADF operations for
DAA. It is the government's intention that Australian industry should
support the ADF directly 'wherever it is deployed',s6 and the
consideration of defence issues when planning infrastructure
development could be a more efficient means of achieving this result
than using remote support or deploying necessary elements of
industry.

Greater knowledge of the services and facilities available in
likely areas of operations would also assist in making the best use of
whatever is available. And, finally, challenges are often best overcome

s5 J.O. Langtry, Infrnstructure Deuelopment in tlrc North Cioil-Military Inte raction, Working
Paper No. 146 (Strategic and Defence Studies Centre, Australian National University,
Canberra, 1,987), p. 76.
56 Defence nnd lrtdustry Strategic Policy Statenetrf, p. 1; see also Department of Defence,

Aust rnlia's St rategic Policy, p. 49.
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using a measure of innovation: 'unconventional approaches, involving
imaginative use of local civil assets, including the local population,
ptorride the promise of a more viable defence posture in the North''s7

57 ].O. I-angtry and Desmond Ball, 'Introduction in l^angtry and Ball (eds), Tfte Northern

Territory in the Defence of Australia: Strategic ' ' ', p. 8.
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THE NATURE OF THE OPERATION

The ideal location for support functions is highly dependent on
the nature of the operation to be conducted. The most obvious attribute
of an operation in this regard is the location of the operation itself, and
the implications of this were discussed in the previous chapter.
However, other characteristics of the nature of the operation also need
to be taken into account when determining the appropriate support
arrangements.

The level of threat can have a significant and pervasive effect on
support arrangements, since it not only affects the safety of local
support services but also influences the reliability of LOCs and the
legality of local civilian support. Another consideration is the
increasing emphasis being placed on overseas operations, bringing the
prospect of being involved in higher intensity conflicts in East Asia and
beyond at relatively short notice, which argues for a greater amount of
local support. These two factors alone provide an example of the need
to balance between competing effects, with high-intensity operations
virtually necessitating a considerable amount of local support, but high
levels of threat arguing against it.

The following factors are discussed in this chapter:

r the level of threat,

r the importance of the operation,

o the intensity of the operation,

r the need for flexibility,

o the amount of warning time, and

r the duration for which the operation must be sustained.

Factor 11: Level of Threat
The level of threat is one

consider when determining the
functions. However, the majority

of the most important factors to
appropriate locations for support
of ADF operations do not involve
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combat: in these cases, the level of threat is low, and need not

significantly influence decisions concerning the siting of support
services.

The present Australian government wants the ADF to be able to

undertake combat operations in support of Australian
interests globally, if need be (although current funding levels will not
provide many such options). This may involve more substantial levels

of threat than were associated with the low-level contingencies that
were the focus of previous defence planning. Australia would usually

have considerable discretion concerning decisions on the extent and

nature of its involvement in more remote operations, and the level of

threat should be amongst the determinants of such decisions.l

However, where Australian interests are more directly at stake, such as

in conflicts closer to home, not participating is less of an option' In
these cases, the level of threat faced by ADF forces will be primarily
determined by the weapons and tactics employed in the conflict, rather

than by decisions on how much we choose to get involved.

Apart from military conflicts and peacekeeping, counter-

terrorist operations may involve significant levels of risk. However, in

this case, the risk is likely to be highly localised, so that support
personnel should not face significant danger regardless of where they

are located.
Even during combat operations, the level of threat at military

bases used by Australia and its allies since the Second World War has

generally been quite low. The RAAF',s air power doctrine notes that

iAustralia and its territories have enjoyed air supremacy since 1943,

and Australia's Navy and Army have enjoyed the benefits of a high
degree of air superiority wherever they have operated since about

1944'.2 Similarly, 'American ground forces have not had to fight
without air superiority since world war II; the last time an American

soldier was killed by enemy aircraft attack was during the Korean

War'.3 While acknowledging that there is more to base security than air

superiority, as evidenced by the Scud attacks during the Gulf War, it

I Department of Defence, Arstralin's Strategic Policy, pp. 29,34; Liberal/National Party

coalition, Buitdirrg cotnbat Capabiliiy (Liberal Party of Australia, Canberra, 1998), p.17.
2 Royal Australian Air Force, The Air Paoer Mannal, para. 4.15. This statement is true

largely because of allied efforts, rather than those of the RAAF.
3 US Department of Defense, Conduct of the Persian Gulf War, p.1'61'.
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remains true that most threats to Western bases in the last 50 years
have been closer to harassment than to threats of obliteration.

This fortunate situation is likely to have influenced recent
practice in favour of more substantial forward deployment of support
functions. It is important to realise that, should operations be

conducted in circumstances where the level of threat to deployed
support elements is more substantial, recent precedents might be
inappropriate. In particular, while the United States continues to be the
dominant military power, operations conducted in conjunction with
US forces are not likely to involve high levels of threat on air bases;

however, should Australia conduct combat operations without US

involvement, the level of threat on air bases may be greatly increased.
The same result would occur if weapons of mass destruction (WMD)
were to be encountered.

General Pinciples
The primary significance of the level of threat is the danger

posed to personnel, facilities, equipment and other resources. In high-
threat environments, it is preferable to keep as many people and assets

as possible out of the area. Not only is this important for protecting
lives and property, it is also necessary to maximise the ADF's capacity
to conduct operations: if support services are extensively disrupted by
adversary action, a serious impact on operational capability will result.

Complex support functions, such as aircraft maintenance, tend to be

especially vulnerable and sensitive to attacks, and require additional
protection if they must be performed in close proximity to combat.a

Disruption to support functions can result not only from injury
and damage, but also from the inefficiency caused by defending,
evacuating and repairing work areas. In particular, the possibility of
the use of NBC weapons imposes a significant burden due to the
cumbersome (and expensive) protective clothing and equipment
required, and the need for associated training.s

I Macksey, For Want of a Nail, p. 4.
s Project AIR FORCE Desert Shield Assessment Team, Project AIR FORCE Assessment of
Operation Desert Shield, p.35.
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Plate 5.1.: Defence Warehouse

Collocating defence resources in the Ao, such as in large warehouses, can produce

tempting targets in high-threat environments. Photograph by courtesy of RAAF Fairbairn

Defence Image Librnry, @ Contnnnuenlth of Australia'

The importance of limiting the risk faced by support personnel is

all the more relevant where civilians are involved. This is primarily
because of the legal obligation to protect civilians and civilian objects

from the potential impact of armed conflict (this was discussed as

Factor 1). For this reason, the US Army's use of civilians in an AO to
support operations, such as via LOGCAP arrangements, is always

subject to an assessment of risk. The ADF CSP Manual identifies some

functions as being 'combat related', which means that they may need

to be performed in close proximity to combat and entail an amount of
risk. Combat-related functions are only to be performed by
combatants, which means uniformed military members'6 This
arrangement, if followed, would ensure that the international
humanitarian law requirement to protect civilians from the hazards of

6 Conrnercinl Support Prograu Mantnl, p.'15.
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armed conflict would be satisfied. However, there appears to be an
increasing preference to overlook the risk factor, and allow combat-
related functions to be commercialised. An example is the proposal to
have Blackhawk helicopter maintenance performed by civilians on
RAAF Base Darwin, which would qualify as a combat-related function
in DAA scenarios other than low-threat harassment.

A further consideration against over-reliance on local support
options when the level of threat is significant is the tendency for the
local population to evacuate the AO, and for contractors to be
unwilling to deploy into the area to perform local support. During the
turmoil in East Timor in7999, over 75 per cent of the population was
displaced, with the result that the remaining services could not even
support the local residents, far less a substantial military deployment.T
An example in a higher threat situation was the government-instigated
partial evacuation of the north of the Northern Territory during the

Japanese air raids in 1942. An example of the unwillingness of
contractors to perform in potentially high threat areas was the
hesitancy of Saudi transport drivers to enter disputed territory during
the Gulf War.8 That said, there are relatively few other examples of
contactors refusing to deploy due to the level of threat.

In providing some measure of protection for certain categories of
personnel and facilities, international humanitarian law can serve to
reduce the risk faced by some support services should they be located
in the vicinity of combat. In general, support functions may be
legitimate military targets, even if civilians are involved, and so the act
of civilianising a support function does not automatically reduce the
level of threat applicable to it. However, medical, chaplaincy and civil
defence services may never be targeted unless they take a direct part in
combat - even if military members are used to perform these
functions. The same applies to services that are essential to the survival
of the civilian population, such as the provision of food, water and
power, so long as the services are not used for primarily military
purposes.e Accordingly, the level of risk to these functions is largely
limited to the possibility of collateral damage. This is a serendipitous
outcome, since it is especially desirable to have support services such

7 David Lague,'Counting human cost may take years', Age, 4 November "1999, p. A'1,4.

8 US Department of Defense, Conduct of tlrc Persiau Culf Wnr, p. 426.
e Intemational Committee of the Red Cross, Protocols Additional to the Ceneua Conoentions
of 12 ArtgrtstT949,Protocol I, Articles 72,15,2'1,54 and62.



720 Where Are They When You Need Tlrcnr?

as medical and civil defence well represented in forward locations in

high-threat contingencies.
Another legal issue that may reduce the risk faced by those

performing some functions is the principle of providing advance

warning of attacks that may affect the civilian population'10 If
honoured, this would allow support functions to be moved closer to

combat without incurring extra risk to personnel (although the risk of
damage to facilities would be unchanged). However, the requirement
to provide such warning may legally be waived if doing so would be

detrimental to the success of the operation, and the practice is seldom

honoured in reality.il Accordingly, it cannot be relied upon to reduce

the level of risk to which support services may be exposed.

An issue in favour of greater use of local support in a higher

threat environment is the increasing unreliability of LoCs. where
LOCs cannot be adequately secured, the ability to supPort a

deployment using extensive remote support is reduced, for reasons

discussed in Chapter 3. Increased local support provides greater

resilience by reducing the need for critical and scarce resources to be

transported rapidly over long distances.

The Nature of the Threat
The level of risk to support services will not be significant in the

majority of ADF operations, but only in those where combat is
involved. Thus, the level of threat needs to be considered carefully for
DAA and non-humanitarian DRI and SGI operations. Some other types

of operations, such as peacekeeping, may also involve some dangers to

support services located close to the operation. However, most HACC

opeiations, such as disaster relief, should not entail any risks to
support services, regardless of where they are located.

Decisions about where to locate support services must be based

on assessments of the level of risk at the various possible locations.

When considering air power, the closest proximity between

operational and support elements is generally where the support

elements are located - on the FoB in the same facilities as the

10 ibid., Protocol I, Article 57.2(c).
rr Sandoz, Swinarski and Zimrnermann (eds), Corunentary on the Additional Protocols,

paras7996,2223.
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aircraft.l2 Other options are to locate support services in dedicated

support facilities elsewhere on the base, or to use off-base support
services available in nearby population centres. More remote locations

include other bases or population centres located well away from the

FOBs. At the furthest remove are the Australian main support areas

(MSAs) in the south of the continent.
The level of risk faced at the various locations very much

depends on the nature of the adversary's forces. It is helpful to

consider four types of con{licl high level, high level with weapons of
mass destruction, low level and mid-intensity.

High-Leael Conflict
The military services maintained by most developed countries

tend to be equipped and trained for the higher levels of conflict. They

typically possess naval, land, and air elements with relatively modern

and sophisticated weapons, such as artillery, tanks, and aircraft- The

Falklands campaign and the Gulf war largely involved a high level of
conflict.

High-level conflict usually includes ground forces in

confrontation along one or more 'front lines'. The area behind the front
lines is relatively secure from attacks by enemy ground forces. This

more secure region is variously referred to as the 'support', 'logistics',

'communications', 'rear' or 'administration' zone. These are

predominantly army terms, and indicate the suitability of such areas

for the performance of support functions that need to be located close

to the combatants.
Since the First World War, the increasing range and penetrating

power of weapons has reduced the sharp distinction between the

combat and support zones. Modern forces can now effect attacks well
behind the front lines using aircraft or missiles (see Figure 5.1). The

combination of control of the air and an effective air defence system

can substantially reduce this threat, but it may be optimistic to assume

those conditions unless the con{lict is particularly one-sided (which

12 The Gulf War saw some technical support staff from a civilian contractor take to the

air in the Joint surveillance Target Attack Radar system o-STARS) aircraft (waterc, Gulf
Lesson one, p.238). Given that these aircraft were always kept well away from what
little air threat Iraq posed, and that they were well escorted, it is cloubtful whether the

risk on board was any greater than that on base, where scud attacks were always

possible.
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would probably mean that the United States was heavily involved).
Furthermore, there is currently no particularly reliable defence from
airborne weapons such as precision-guided munitions (PGMs), cruise

and ballistic missiles, which may be launched from sea-, land- or air-
based plafforms some distance from their targets. Even the United
States' efforts to destroy Iraq's mobile missile launchers during the
Gulf War were not as successful as desired, and it seems likely that
ballistic and cruise missile capabilities will continue to proliferate'13

Air bases used as FOBs should be located some distance behind
the ground forces' front lines, since they are static, vulnerable and

high-value targets. This greatly reduces the likelihood of a major attack

from enemy ground forces and provides better prospects for air
defence. The air bases in northern Saudi Arabia met these criteria
admirably during the Gulf War, such that the risk of attack on the
bases was assessed as being'very small'.14 However, FOBs cannot be

so far away that there is no air threat on the base without greatly
reducing the effectiveness of operations mounted from the base.

Accordingly, the main source of threat to facilities located on FOBs is

from missiles or air-launched weapons.

13 US Departrnent of Defense, Cottdrtct of tle Persian Gulf War (US Deparhnent of
Defense, Washington DC, 1992) , pp . 781' , 452.
14 Proiect AIR FORCE Desert Shield Assessment Team, Project AIR FORCE Asxsnnert of
Operation Desert Shield, p.35.
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Other air bases, such as MOBs and point-of-entry airfields, may
be located further back, usually at such a distance that the air threat on
the bases is further reduced (although there may be some threat from
longer range weapons, such as cruise and ballistic missiles). The
greatest levels of security should hopefully be in the MSAs: in
Australia's case, the southern parts of the continent. However, it is
worthwhile noting that modern weapons allow the possibility of
attacking supporting infrastrucfure across whole countries, as

exemplified by the attacks on Berlin, Hanoi and Baghdad during the
Second World War, the Vietnam War, and the Gulf War, respectively.
Fortunately, no regional countries currently possess the capability to
conduct long-range strike other than by the use of'special forces'. Even
so, no location can be deemed to be totally free of threat in a high-level
conflict.

The accuracy of the weapons used has a very significant impact
on the distribution of threat across an air base and its surroundings.
The relationship between the level of risk and distance from target is

shown at Figure 5.2. PGMs and other accurate weapons allow specific
facilities to be precisely targeted, which significantly increases the risk

ls This diagram is not based on any specific weapons or force structure. Actual levels of
risk, and the effect of distance, will vary from force to fctrce.
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to the targeted facilities while greatly reducing the risk to facilities

located further away. Conversely, the use of less accurate weaPons

means that the risk is more widely and evenly distributed. In this case,

facilities located some distance from high-value targets may still not be

particularly safe, while facilities located close to such targets, or which
are themselves targets, would not face much more risk.

Figure 5.2: The Effect of Weapon Accuracy versus Distance from
Targetro
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The likelihood of RAAF support forces being endangered by the

various kinds of weapons may be gauged by the distribution of the

weapons in the countries to our north. Annex E summarises current

holdings of the weapons of interest of selected regional countries,

including those that may become involved in conflicts to which

Australia may wish to contribute.
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16 This diagram is based on the following data: PGM Circular Error of Probability (CEP)

of 4 m (E.R. Hooton (ed.), Jane's Naoal Weapon Systems flane's Inforrration Group,

s*ey, 1999)), unguided bombs (Iow level) cEP of 50 m (coulthard-aark, Tlw RAAF in

Vietnhn, p. 199), unguided bombs (high level) CEP of 381 m (Heruran L. Gilster, Tle Air
war in soutlcast Asia: c-ase shtdbs of *lecEd campaigts (Air university Press, Alabama,

7993), p.103), inertially guided ballistic missile CEP of 3,000 m (Duncan Lennox (ed'),

lane;s Strategic Weapon Systems Sane's Information Group, Surrey, 7998), SS-1 Sad),

normal distributions assumed.
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Plate 5.2: Ground-Based Air Defence

An effective air defence system can substantially reduce the level of threat on air bases.

Plntograph by courtesy of RAAF Fairbairn Defence Image Library, @ Conmonzuealth of
Australia.

To assess the implications of weapon accuracy on the level of
threat to a support facility, it is helpful to distinguish between facilities
that may be targeted (such as aircraft hangars and warehouses) and
facilities that are not likely to be targeted (such as food preparation
areas). During the Gulf War, coalition forces targeted Iraqi air bases,

communications, military production and storage facilities, support
infrastructure, and supplies.lT The greatest threat to potential targets is

posed by accurate weapons. All countries listed in Annex E have a

reasonable air-to-ground missile capability, except for Cambodia and
Indonesia (very limited capability) and Papua New Guinea (no

capability). Moreover, some countries possess, or are developing, other
options for accurately targeting specific facilities. Accordingly, it is

rTUSDepartmentof Defense, Conductof tlrcPersinnAilfWar,pp.95,97,134-5, 158-9.
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appropriate to assume a high level of risk to potential targets located

within striking distance of most regional countries' forces.

The risk to facilities that are not themselves targets arises from
the possibility of collateral damage. Therefore, the greatest risk is
posed by the use of less accurate weaPons on nearby targets. Although
the majority of regional countries have a limited potential to accurately

target their objectives, accurate weaPons are usually more expensive,
in shorter supply, and require greater risks to deliver than less accurate
weapons. Accordingly, it is likely that accurate weapons would be

reserved for particularly high-value targets and used in situations
where the risk of collateral damage must be minimised (such as within
built-up areas). In other circumstances, unguided bombs (and perhaps

less accurate surface-to-surface missiles) would be used. This is likely
to apply especially to air bases, where the number and concentration of
useful targets somewhat reduces the disadvantage of inaccuracy, and

collateral damage is not a major problem.

Just how far away a facility needs to be from targeted areas to be

reasonably safe is indicated in Table 5.2. This table shows what

proportion of munitions may be expected to fall beyond a given
distance from their intended target; for example, one in ten unguided
bombs would fall further than about one kilometre from its target, if
dropped from high altitude. Therefore, no facilities located on an air
base can be considered to be particularly safe from the risk of collateral

damage should the base come under attack. where this eventuality

seems plausible, support facilities should be located further away
whenever feasible. In particular, facilities that need to be protected to

satisfy legal obligations must be 'clearly separated and distinct' from
military objectives. Similarly, potential military targets (including
civilian facilities) should not be located in built-up areas within range

of enemy forces, since this puts the surrounding population in
danger.l8

rs sandoz, swinarski and Zimmermann (eds), Cotunrcntnry on the Additional Protocols,

oaras 1969, 2190.
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1in2 4m 50m 380 m 3,000 m
1in10 10m 120 m 930 m 7,300 m
1 in 100 15m 190 m 1,500 m 11,000 m
1 in 1,000 19m 240 m 1,900 m 15,000 m

1 in 10,000 23m 290 m 2,200 m 17,000 m
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Table 5.1: Probability of Impact versus Distance from Target

The destructive power of the weapons employed by
conventional forces substantially limits the effectiveness of other
strategies that may be used to reduce the impact of attacks. The
hardening of facilities to withstand air-launched weapons is very
expensive and takes considerable time - and is usually of limited
effectiveness against purpose-built weapons such as the BLU-109.1e

Only the deepest of bunkers provide substantial protection from such
weapons. Dispersal of facilities, redundancy and deception are
therefore all the more important.

Hi gh-Leuel Conflict urith INMD
The highest levels of threat are associated with the use of WMD,

which involves the employment of nuclear, biological or chemical
weapons. No country in Southeast Asia appears to be pursuing WMD
capabilities, and this means that such threats would be very unlikely in
DAA. However, WMD might be involved in some of the more remote
DRI scenarios, such as those involving China or possibly North Korea.
SGI may also entail facing an adversary with the potential to employ
WMD, as was the case during the Gulf War. The current Australian
government requires the ADF to be able to operate in such high-threat
environments.20

When considering the locating of support services, the relevant
characteristic of WMD is that their inlluence is indiscriminately spread
over a large area. Therefore, to significantly reduce the NBC threat,
support services would need to be located a considerable distance from

le Squadron Leader O.J. Hammond, 'lraq's Preparation for the Gulf War - Lessons for
RAAF Operational Facilities Planning' in Waters (ed.), Line Honours, p.73.
20 Liberal/ National Party Coalition, Btrildittg Conhat Capnbility, p. 37.
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the centre of the attack - preferably several hundred kilometres away.

Where this is not feasible, the indiscriminate nature of the weapons

means that the exact location is not as important as when considering

weapons with conventional warheads: the danger does not vary

greatly over distances of only a few kilometres. Because of this, NBC

threats should not greatly influence decisions about whether support
services should be located in the same hangar, the hangar next door, or
elsewhere on the same base as those they are supporting.

Low-Leoel Conflict
In low-level conflict, the threats to support facilities would be

almost exclusively land-based, and would generally involve only less

sophisticated weapons such as rifles, mortars, and covertly placed

explosive charges. Forces of this nature are usually all that can be

raLed by poorer countries, and are also typical of ethnic or religious

groups fighting for autonomy, guerrilla warfare, and terrorism' Such

forces were encountered during the early years of the Vietnam War

and during the peace enforcement operation in East Timor n1999'
Forces involved in low-level conflict are unlikely to confront

their adversaries head-on, but are more likely to rely on raids and
harassment, including attacks on suPport facilities.2l They often have

an intimate knowledge of the area in which they are fighting, which

assists them in gefting behind the lines of conventional forces.

Accordingly, there may be no front lines as such: attacks may occur at

any accessible location. This means that the concept of a relatively
secure support area may not be appropriate when faced with a low-
level threat. Because of this possibility, soviet support planning did not
assume the existence of secure support areas, with the resulting

conclusion being that support functions might as well be deployed

well forward since there was little advantage in keeping them at a
distance.2

Fortunately, the level of the threat posed by low-level conflict is
limited, since attacks would generally be undertaken by small, lightly
armed teams, and the adversary would have little or no ability to
mount air or long-range missile attacks. The best defence against such

threats is a secure perimeter. Despite the low-technology weapons

used, protecting against harassment-style attacks could require a

21 l-angtry, The Cittil Infrnstructure in the Defence of Australia' p. \2.
22 Thompson, The Lifeblood of War, pp.193, 303, 309.
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substantial effort from the ADF.23 One study has estimated that around
five battalions, or about 7,000 personnel, would be required to protect
the infrashucture in the Darwin-Tindal-Katherine area alone.2a The
problem is magnified should it be necessary to activate multiple bases,
and it would be virtually impossible to defend all of the infrastructure
facilities that could potentially be targeted.25 Grouping support
services together would increase the ability of the ADF to protect them,
especially if they were located on a military base that would itself need
such protection. Accordingly, when faced with a low level threat,
support services would be safer on a military base than in the
surrounding community - unlike the high-level air threat scenario
discussed earlier, in which the base itself may be more vulnerable.

The Vietnam War provides numerous examples of the threat
posed by low-level conflict no place in South Vietnam was immune
from North Vietnamese attacks, including air bases. However, the
nature of these attacks was generally very limited, since they were
usually carried out by a few men armed only with hand-carried
weapons such as rockets and mortars. Nevertheless, there were some
casualties, and several aircraft and facilities were destroyed, through
such action. Although security measures were able to ensure that the
base perimeter was seldom penetrated by enemy persormel, it proved
to be impossible to totally halt the'stand-off' attacks, which could be
mounted up to about ten kilometres away from the base. However, the
limited accuracy and penetrating power of such attacks meant that
personnel protection shelters, and hardened facilities, were quite
effective in reducing the risk of injury or damage.26

RAAF personnel utilised accommodation in the city of Vung
Tau due to the poor conditions on the air base. This arrangement posed
substantial security problems once the Viet Cong infiltrated the city,
and necessitated the deployment of additional airfield defence guards
to protect the buildings.2T Securing the personnel would have been

,, Langtty, The Ciuil Infrastruchtre in the Defertce of Australia, p.7.
2a Babbage, More Troops for our Tates? , p. 2,
2s J.O. Langtry, 'Northem Command (NORCOM) and the Civil-Military Nexus' in
Langtry and Ball (eds), The Northern Territory in tlrc Defence of Atrctralia: Strategic ...,
p. 314; Langtry, 'The Civil Infrastructure in the Defence of Australia', p. 30.
26 Coulthard-Clark, The RAAF in Vietnam, pp.57,722,22'1,230-3.
27 lbid., pp.59-60.
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easier (and cheaper) had it been possible to accommodate them on

base.
Unfortunately, it is not feasible to locate all support functions

requiring protection on defended bases' The recovery of damaged

aircraft is a good example, when repair work must be conducted

wherever the aircraft happen to lie. On numerous occasions during the

Vietnam War, RAAF Caribous required repair work in the field before

the aircraft could be moved, in locations that were often under attack.28

Mi d-in t en si ty Cor tfli c t
Between the extremes of high-level conllict (where all the

military resources of a country may be mobilised) and low-level
conflict (primarily harassment-type raids) lies a range of scenarios that
might be most relevant for Australia. such mid-intensity conflicts
would involve the selective use of the adversary's military resources/

and may be typical of a country's reaction to insurgent elements within
it. or external harassment. Moreover, these scenarios probably

represent the upper limit to which Australia might make a reasonable

-ilitu.y contribution beyond the countries immediately to our north,

given the current level of defence funding.
Not surprisingly, the implications for support services of mid-

intensity conflict lie between those of low-level conflict and high-level

conflict. Unfortunately, this is an awkward outcome since it is not clear

whether the level of threat is lower on base, where small-arms fire can

be avoided, or off base, to avoid the risk of collateral damage arising

from more substantial attacks on the base. As always, the safest

locations are those that are beyond the reach of the adversary's

weapons, which usually means adopting remote supPort

arrangements. However, where this is not feasible, support facilities

that are likely to be targeted are probably best located on military
bases due to the concentration of defensive measures; other support
facilities are best kept at a distance to avoid the risk of collateral

damage.

lntplicatiotts for Lo caURenrote Support Decisions
Threat is not an issue in many operations, in which case it has no

influence on where support services should be located.

28 ibid., pp. 53,55,777'779.
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Where the level of threat is significant, it is necessary to consider

both the nature of the threat and the nature of the support function to
determine the appropriate location for the function. Of course, the

safest locations in all cases are those that are out of range of the

enemy's forces, but this is often not a realistic option. In higher levels

of conflict, support functions that may be targeted could face a
significant level of threat from those regional countries that possess

accurate air-launched weapons. Support functions that are not likely to
be targeted should be kept several kilometres from potential targets

wherever possible due to the possible use of less accurate weapons/

especially on air bases. However, even support services located

substantial distances from targets may become unreliable, due to
evacuation. While this argues for greater reliance on remote support
options, the possible degradation in the reliability of LOCs in higher

threat scenarios suggests that greater local support is preferable. These

conflicting tendencies need to be properly balanced.
In lower level conflict, the level of threat will not be as

substantial, and is best minimised by locating support functions within
protected perimeters, such as on air bases. At the other extreme, the

possible employment of WMD poses the most serious threat to support
services; however, due to the wide area over which the effects of WMD
are distributed, the precise location of support services has little effect

on the level of threat to which they would be exposed.

Other measures to reduce the level of risk to support services

may also be taken, but the most effective measure is to correctly locate

the service.

Factor 12: Importance of OPeration

General Principle
It is not always necessary to aim for the ultimate level of support

for operations. Sometimes it is acceptable to adopt a less reliable

solution, and there are often advantages - usually financial - in

doing so. The level of reliability required of the support system

depends, inter alia, on the importance of the operation.
Chapter 1 described the range of different types of operation

that the ADF may be called upon to undertake. The most significant

determinant of the importance of an operation is how much is at stake,

at least from Australia's point of view. Thus, 'the security of Australia
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is, and should always remain, the paramount concern of our national
strategic policy'.2e Since Australia's security is intimately related to that
of the Asia-Pacific region, the security of the region is also an
important component of Australia's strategic policy - albeit not as

critical as the ability to defeat attacks on Australia. Following the same

logic, combat operations in the countries nearer to Australia within the
Asia-Pacific region should be accorded a higher priority than
operations further afield, since hostile bases located within striking
distance of Australia represent a greater threat to this country.3o
Operations beyond the Australia-Pacific region are generally the

lowest priority, although the government still wishes to retain some

capability for such operations. Thus, there is a general reduction in
priority as the distance from Australia increases.

Merging the importance of non-combat operations such as

humanitarian aid and peacekeeping into this combat-oriented
framework is not straightforward. Perhaps the best way to do this is to
consider the number of lives affected and the extent of the impact. By

this measure, most HACC operations would not be afforded as great a

priority as combat operations in which Australian lives were at stake.

As with combat operations, the criticality of a substantial Australian
commitment to humanitarian operations decreases with distance from
Australia.

Most humanitarian assistance operations should not be as

demanding to support as the potential conflict scenarios; this fact, in
conjunction with their generally lower importance, indicates that
planning for the ADF's overall support capability should be primarily
based on combat scenarios. However, the greater frequency of
humanitarian and peacekeeping operations suggests that plans to
support such contingencies should be readily available, even if they
will not substantially shape the overall support system.

2e Department of Defence, Austrnlin's Strategic Policy (Department of Defence, Canberra,
7997), p. iii.
30 ibid., pp. iii, 32.
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Plate 5.3: Disaster Relief Operations

A RAAF C-130 drops bales of fodder for livestock. The stakes are lower in such
operaticrns than for most conflict situations. Photogroplt by courtesy of Headquarters Air
Comnmnd Innge Library, @ Cottttttotnuenlth of Attstrnlin.

Australia has greater discretion concerning the size, nature and
level of performance of its contribution to an operation where the
importance of the operation is not as significant from an Australian
perspective. In such cases, it is not as critical to ensure that support
arrangements are totally robust. For example, it is reasonable to make a

few more optimistic assumptions about the likelihood of good-quality
HNS and TCS being available for distant operations. If these
assumptions are found to be untrue, then Australia's ability to sustain
a sizeable combat force may well be constrained by support
difficulties. It may not even be worthwhile to make a contribution at all
in some cases. However, while these outcomes might be disappointing,
the implications of limited or no Australian participation would not be
critical to Australia, since Australian interests were not directly at
stake.

In contrast, where an operation is of critical importance to
Australia, such as a substantial attack on Australian territory, as little
as possible should be left to chance. Planning for support to high-
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priority operations should preferably be based on conservative, if not

worst-case, assumptions. So, for example, it would be prudent to

assume that substantial air operations may need to be mounted out of
a bare base well away from the Darwin-Tindal facilities, and that

access to the base by land transportation would be hampered by wet-

season conditions and the limitations of the transportation
infrastructure. In addition, the extent of reliance on the local
population should take into account the possibility of evacuation of
areas under the greatest threat.

ReIi ab ility a ercu s L o c at i on

Having established that more important operations justify more

reliable support, it is necessary to consider the relationship between

the reliability of the support system and its location (that is, whether
local or remote). As discussed in Chapter 3, LOCs are essential to the

successful use of remote support arrangements; however, there are

disadvantages associated with the use of Locs. support delivered over

LOCs is usually less responsive to operational requirements, and may

become unreliable due to interdiction. Moreover, the capacity of LOCs

may not be adequate to support particularly intense operations, in
which case greater delays and shortages in the delivery of required
equipment and services to the operational elements would result. A
greater proportion of local support could increase the reliability of

support services by avoiding these disadvantages.

The opposite conclusion may be drawn in circumstances of high
threat, as discussed at Factor 11. Local support options may become

unreliable in a high-threat environment, due to the impact of attacks in
the vicinity of support services and the possibility of large-scale

evacuation. Remote support options may be more reliable in these

circumstances, provided that adequate LOCs can be maintained. When

this is the case, an increased emphasis on remote support
arrangements may provide greater reliability.

Chapter 4 described the advantages of relying on the local

infrastructure to provide support for military operations. It is

important to know the limitations in the capacity of the local

infrashucture, and to recognise that the extent to which it will be able

to support operations will decrease as intensity increases,3l even

rr Langtry,'Army Considerations', p. 258
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without the effect of increased threat. This reduction does not
necessarily mean that local support options cannot be used; however,
any local support provided beyond the capacity of the local
infrastructure must come from support services deployed into the area,

which involves increased cost and difficulty.
The clisposition of the most reliable support arrangements can

thus be seen to be dependent on several factors, including the quality
of LOCs, the level of threat, the capacity of the local infrastructure, and
the intensity of the operation. The requirements of these factors are

sometimes opposed to one another; therefore, optimising the reliability
of support arrangements requires establishing the right compromise
between the effects of the various factors.

lmplications for Local,/Renrote Support Decisiorrs
Fewer compromises should be accepted when planning support

arrangements for the more important types of operations such as DAA
and, to a lesser extent, DRI in the countries closest to Australia. In other
cases, there is greater scope for accepting some risk of reduced
performance where there are significant benefits, such as cost saving.
This would generally apply to DRI operations beyond the inner arc of
islands, SGI, and HACC.

The disposition of the most reliable support arrangements

depends on several other factors, the effects of which must be carefully
balanced. Local support options are favoured where LOCs are

problematic, but remote support options are generally preferable in
high-threat scenarios or where the local infrastructure is particularly
limited.

Factor 13: Intensity of Operation
The intensity, or tempo, of an operation is another factor that

influences the required reliability and responsiveness of support
arrangements. Often, there will be a close connection between the
importance of an operation (see previous factor) and the required
intensity: more important operations will usually justify greater effort.
However, this is not always the case. A relatively small operation may
have a disproportionately greater significance, while some particularly
intensive operations may not provide substantial strategic benefits. The
RAAF's efforts to minimise the disruption caused by the 1989 airline
pilots' strike is an example of the latter, at least as far as airlift is
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concerned. Because the relationship between importance and intensity
is not absolute, these two factors need to be considered separately.

The highest intensity operations are likely to be associated with
combat - and the higher the stakes, the greater the tempo. This means

that the highest intensity operations would probably be associated

with DAA, followed by DRI in nearer locales.32 Other operations may

be intensive for subsets of the RAAF's forces; this is often the case

regarding airlift capability, since airlift is essential to many different
types of operation. The substantial contribution of the RAAF's Airlift
Group to the peace enforcement operation in East Timor in 1999 is an

example. It is worth reiterating that recent government policy is

moving defence planning away from its earlier focus on lower level

contingencies;33 accordingly, the need to plan for support to somewhat
more intensive operations is particularly topical and in need of some

emphasis - including consideration of allocation of resources.

Higher tempo operations are less tolerant of an unreliable

support system than are lower tempo operations. This is because there

is less flexibility or latitude in operational requirements to

accommodate any shortfalls in support. Accordingly, more reliable

support arrangements should be established to sustain higher tempo
operations, whereas a less reliable support system may be acceptable
where it needs to sustain only low-tempo operations.

The discussion of what makes for reliable support arrangements,

covered in Factor 12, applies equally here. It is worth reiterating that

the intensity of operations is itself one of the factors that influence the

reliability of the support system: high-tempo operations are likely to

degrade the ability of LOCs, and of the local infrastructure, to support
the operation. The former effect suggests an increased proportion of
local support,e whereas the latter indicates greater remote supPort.

Higher tempo operations usually require higher tempo support,

such as a greater capacity to repair components, ability to feed more

people, and so on. It is important that support arrangements be

capable of 'surging' to meet such increased requirements, perhaps in
addition to performing the required functions in deployed locations.

The importance of designing support systems to sustain combat rates

of effort is particularly topical, given the increasing commercialisation

32 Department of Defence, Australia's Strategic Poliry, pp.32,36'
33 Liberal/National Party Coalition, Bttilditrg Combat Capability, p.'17'
s Royal Australian Air Force, The Air Potuer Manual, para.6.36a.
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of such systems via CSP. This was noted in the governmenCs recent
Defence and Industry Strategic Policy Statenrent, which also
acknowledged that progress to date has largely been driven by the
desire for peacetime efficiency rather than adequate operational
support. There is a need to periodically exercise and assess industry's
ability to support higher tempo operations,3s although this would be an
expensive endeavour and is unlikely to be funded. Moreover, as noted
above, current defence exercises scarcely test the services' organic
support systems, due to the long notice and short durations associated
with military exercises.

Plate 5.4: Air Operations in East Timor,1999

A RAAF C130 Hercules takes-off from Komoro Airfield, near Dili. Although Australian
interests were not directly at stake, this operation was nevertheless very intensive for
elements of the ADF. At the height of the operation, this airfield saw upwards of 300

aircraft movements a day. Pltotograph by cotrrtesy of Electronic Media Unit, Depnrtnent of
Defence, @ Cotrrttrotnuealth of Arrctralia.

Implications for Local,/Rentote Sapport Decisions
Higher intensity operations require more reliable support

arrangements. What constifutes the most reliable arrangements

35 Dcfence and Industry Strntegic Policy Statenent,pp.3,6,9
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depends on several factors, including the quality of LOCs, the level of
threat, and the capacity of the local infrastructure. The required
operational tempo also influences the reliability of the support system
through its effect on the aforementioned factors.

Factor L4: Need for Flexibility
Flexibility is an important athibute of air power. It is in greatest

demand when the tasks or capabilities required for an operation
cannot be predetermined with great accuracy, which is common when
combat operations are involved.

The requirement for operational flexibility must be matched by

flexibility in the support system.36 A flexible system is more responsive

to operational needs, which effectively increases the performance of
the system without requiring additional resources. In turn, this
improved performance may enable operational plans to be undertaken
that might otherwise not have been achievable. Flexibility in support
systems is therefore particularly beneficial to operations of high
intensity and importance, especially when operational requirements
are uncertain and dynamic.

Several attributes contribute to support system flexibility,
including the ability to transfer resources from one function to another
in response to operational requirements, the willingness and ability of
personnel to swap quickly between tasks as the need arises, and an

accurate and up-to-date knowledge of operational plans and

requirements. It is this last-mentioned hait that most directly
influences decisions about the location of support services'

Communication of operational requirements is greatly facilitated
if the support elements are collocated with the groups they are

supporting. This enables key support personnel to be present during
operational planning, and simplifies communications at all levels.

Although modern communications methods, such as computer

networking and video-conferencing, should reduce the need for
collocation, the benefits from personal interaction remain substantial.

Communication links can suffer from limited capacity, security or
reliability, and collocation also bestows a sense of greater
involvement - and incentive!

36 Royal Australian Air Force, Tlrc Air Pouer Mnunal,paras2.69'5.27.
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Responsiveness to operational neecls is further strengthened if
the support elements come under the direct control of the operational
commander.sT The US forces organised their organic support in this
manner during the Gulf War, and found that doing so provided
increased agility and endurance.38 The benefits of operational control
over critical support services are such that it is considered to be
worthwhile even when the support service is provided by
contractors.se Placing support elements under operational control is
more feasible if the operational and support elements are reasonably
collocated.

Of course, the flow of communications should not be
unidirectional from operational to support elements. The creation of
realistic operational plans requires knowledge of the capabilities and
limitations of necessary support services, and acquisition of this
knowledge is also facilitated by collocation between operational and
support elements. Other benefits of collocating functions to provide
visibility of one another are discussecl at Factor 18.

The ability to be able to provide support to different locations at
short notice, as would be required if alternative air bases were
activated, also requires flexibility in support systems. LOCs tend to be
difficult to establish and relocate, and this poses an impediment to the
rapid provision of support to new locations. The inability of lines of
supply to keep up with operational movements has caused the loss of
many a battle; the inability of the Vietminh to triumph over rapidly
withdrawing French forces in Vietnam in 1951 is but one example.ao

The solution would appear to be to reduce dependence on LOCs
by using a greater proportion of local support. However, local support
is also inflexible if movement is necessary: support elements must be
relocated. In addition, the larger base 'footprint' itself necessitates
additional support elements to protect, feed and accommodate the
increased numbers - and these elements require relocation and
resupply as well (except where local infrastructure can be utilised).+t
Whether local or remote support provides greater flexibility when

37 Naslund, NATO Air1tozoer, p. 15.
38 Waters, 'Logistics Observations from the Culf War', p. 9.
3e Tlrc Dcploynent of Cittilinn Contrnctors itr Srrpport of Arrstrnlinn Defence Force Operatiotts,
para.8.2.62-
a0 Thompson, Tlrc Lifeblood of Wor, p.152.
ar ibid., p. 199.
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relocation is required would depend on the nature of the operation and

locations involved. Generally, it seems that relying on the local

infrastructure provides the best flexibility for relocation, whereas using

extensive deployed local support is the least flexible arrangement in
this regard.

The increasing commercialisation of elements of the support
system complicates, and reduces the scope for, tight integration

between operational and civilianised support elements' The

government's Defence and lndustry strategic Policy statemenf states that

the ADF must drop the idea of 'owning and controlling' its own

(support) resources.42 The means of conholling support services moves

from the (usually implied) invocation of military discipline to the use

of contractual, legal and financial incentives, as discussed at Factor 2'

Moreover, the feasibility and legality of deploying commercialised
services is also more problematic, as discussed at Factor 1, which
further complicates the flow of inJormation between the operational

and supporting elements. To manage such coordination when support

u.ru.g"-".ts include a substantial reliance on contractors, the US

militaiy has introduced an additional deployable management cell,

called the Logistic support Element (LSE). Creation of a similar
organisation has been proposed for the ADF-43

Both history and theory suggest that a reduction in the extent of

influence over support services results in reduced responsiveness to

operational requirements, or reduced flexibility (all else being equal).

To avoid this situation translating into reduced levels of operational

performance, it is critical that the increased organisational separation

between operational and support elements be counterbalanced by

other benefits. The reduced cost of commercial options is the major

advantage associated with commercialisation, and is discussed in
Factor 20. Despite this, a former chairman of the Commercial Support

Review Board has observed: 'But we've lost somethiog i. the process.

We've lost "fat". We're losing the flexibility and surge capacity to do

unforeseen tasks, to take on urgent tasks without notice'.4

a2 Defence and Industry Strategic Policy Staternent' p.1'.
ct TIie Deptoyment of Ciailian Contractors in Support of Australian Defence Force Operations,

para.6.24.
a Pasfield, A Critical Dependence, p. 56.
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lmplicati ons fo r L o c aVRemot e S upp ort D e c i si on s

Flexible support arrangements are most important for
operations involving a high tempo, high priority and high uncertainty.
In general, local support provides greater flexibility due to the
increased level of communication with operational elements, and
greater opportunities for organisational integration. However, where
there is a significant chance of having to transfer support to other
locations, remote support may be more responsive since it is generally
easier to redirect LOCs than to relocate support services. The exception
is for services that can be provided by the local infrastructure.

Factor 15: Warning Time
Longer warning times provide increased opportunities for

implementing local support arrangements. During warning time,
support services may be deployed in anticipation of operations, the
local infrastructure can be assessed and engaged, additional local
facilities can be constructed or other aspects of the infrastructure
augmented, functions may be transferred from contractor to service
personnel to enable deployment into high-threat environments, reserve
forces may be called up and refreshed, and it may even be possible to
recruit (or conscript) and train additional service personnel. However,
if the warning time is short, these measures cannot be completed prior
to the commencement of operations, in which case a greater proportion
of remote support must be provided (at least initially).

The Gulf War provides excellent examples of the use of the
period prior to the commencement of operations. Between August
1990 and |anuary 1991, a multitude of support elements streamed into
the theatre. Supplies needed to support subsequent operations,
including prepositioned caches, were also brought in. The local
infrastructure was extensively engaged, large numbers of facilities and
roads were constructed, and reserve elements were called up, trained
and deployed. Further training was even conducted in theatre.as Had
Iraq taken offensive action against the coalition before the
commencement of Operation Desert Storm, coalition forces would
have had to make do with greater levels of remote support, provided
over strained LOCs, with unavoidable detriment to operational
capacity.

a5 US Department of Defense, Conduct of tlrc Persinn Gtlf Wnr, p.459
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Many of the activities needed to enable maximum use of local

support are quite slow to conduct. The deployment of support services

relies on transportation capacity that is often over-taxed - and priority
is usually given to operational elements. A substantial construction

programme usually takes several months, and constructing hardened

iaciiities, required in higher threat envfuonments, is particularly slow.a6

Current reserve forces typically require 60 to 90 days' notice to move,

and it takes about 18 months to get newly recruited reservists up to
standard unless they have had prior military experience.aT Because of
the lower levels of training accorded to reserve forces, their use is

usually not feasible at the onset of short-warning operations.€

Engaging the local community can usually bear fruit almost

immediately, but large-scale support will still take time to organise. By

way of comparison, the warning time between the first hint that Iraq

might move against Kuwait and the subsequent invasion was 17

days - and the scope of Iraq's intentions was significantly
underestimated virtually until the invasion commenced.ae Threats may

also arise in the future with relatively little warning, and responding

quickly and decisively in response to warning may also be

problematic.so That being the case, support plans should aim to be able

to provide for operations mounted very hastily.
The government's increasing emphasis on operations remote

from Austrilia has been referred to several times. Associated with this

shift in priorities is the requirement to be able to contribute to higher

leveb of combat at shorter notice. Previous defence policy limited the

level of conflict for which Australia needed to be prepared in the short

term to that which could be mounted against Australia from within the

orders of battle of Southeast Asian countries. Intensive high-level

operations were discounted, since no country in the region has the

cipacity to undertake such operations, and it would take several years

a6 Hammond,'lraq's Preparation for the Gulf War', p. 75'
a7 Dirussion with GPCAPT A.P. Behm, DePuty Assistant Chief of Reserves, Canberra,

10 July 1999.
d Wrigley, The Defence Force and the Comtnunity, pp. 158, 168. The now-defunct Ready

Reserve scheme was intended to address many of these shortcomings'
ae Proiect AIR FORCE Desert shield Assessment Team, Project AIR FORCE Asxssrnent of

Operation Desert Shield, PP. 6,'19.
50 Department of Defence, Austrnlia's Strategic Policy, p.38.
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to develop the required capabilities.st However, several more remote
countries within the Asia-Pacific region are currently capable of
conducting relatively high levels of combat against their neighbours.
Moreover, few countries are protected by a sea border and
inhospitable approaches, which would blurrt the capabilities of any
would-be assailant, to the same extent as Australia. Furthermore, there
are greater intra-regional tensions between various other regional
countries than are experienced by Australia with any of them (despite
the fallout with Indonesia over events in East Timor). Accordingly, if
Australia is to take an active part in regional operations, it may need to
be prepared to face higher levels of conflict at shorter notice.s2

High-level combat operations outside the Asia-Pacific region
may also develop at short notice, and the government again wishes to
retain options to contribute to such operations. The difficulties with
supporting extremely distant operations at short notice are at least
partially offset by the likely reduced size of any Australian
commitment, selection of less demanding roles, and the greater
likelihood of being able to dovetail into a substantial TCS system.s3

Non-combat operations are comnlonly required at short notice,
since they are often mounted in response to unexpected events such as

natural disasters. The relatively small scale and short duration of such
operations greatly reduces the difficulty of supporting them, despite
the short notice.

The implication of short warning time for support planning is

that remote support must be given increased emphasis, since time may
not allow the initial establishment of extensive local support. Some

support from the local infrastructure may be able to be arranged
relatively quickly, but an additional burden on LOCs seems

unavoidable. This is particularly unfortunate given the increasing
emphasis on off-shore operations, since distance alone creates

problems for LOCs: the combination of distance and greater load
(necessitated by the increased proportion for remote support) is

particularly demanding. While it is convenient to assume that the ADF
will always be able to obtain local support from deployed US support
elements, Australia will not always be able to convince the Unites

5r Department of Defence, Tfu Dcfencc of Austrolin (Department of Defence, Canberra,

7987), pp.24-5.
s2 Department of Defence, A t r st rnl in's Strnte gic P ol icy, pp. 36, 38, 39, 17.
s3 ibid., pp. 33,39.
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states to contribute to operations to the extent Australia might wish,

and so it must be able to manage without US support for operations
that are most important to Australia's interests.

Even though it may be faster to establish LOCs to support
operations mounted at short notice than it would be to set up

comprehensive local support, it is usually much quicker again to
deploy aircraft and aircrew. To reduce the impact of delays in setting
up the support system, it is standard practice to initially deploy with
sufficient assets to allow the deployment to operate with minimal
resupply for some period, effectively buying time in which to establish

LOCs. However, this approach suffers from several disadvantages,

including the need to have sufficient spare resources to be able to
deploy them initially, and the need for sufficient transportation
capacity to be able to do so. For resources of which large quantities
may be consumed, such as fuel or weaPons, and resources that
deteriorate, such as fresh food, the strategy of deploying sufficient

quantities to enable self-sufficiency for a reasonable period is often not

feasible.
This problem can be reduced in part by possessing highly

responsive and flexible support arrangements, whether local or
remote, that are capable of being established in quick time. This goal is

facilitated by minimising the extent of adjustments that need to be

made to the support system when transitioning from peacetime to

con{lict.il Other strategies, such as the judicious placement of

prepositioned resources in potential areas of operation,ss and pre-

negotiated agreements for HNS,56 can also help to ensure that
operational responsiveness is not limited by support system delays'

lmplications for LocaVRemote Support Decisions

Local support is more feasible when warning time is long,

because more time is available to implement the necessary

arrangements. This means that an additional burden may be placed on

LOCs when supporting short-warning operations, due to the greater

need to utilise remote suPPort options.

v Pasfield, A Critical Dependence, p. 99.
5s Thompson, The Lit'eblood of War, p.334,342.
5t US Department of Defense, Cotrduct of the Persian Gulf War, p.87
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Factor 15: Sustainability
Both the Second World War and the Viebram War dragged on

for over half a decade. Current thinking is that the policy of
'gradualism' that led to the extended duration of the Vietnam War
contributed significantly to the coalition's lack of success.sT As a result,
modern preference is for more decisive action to conclude operations
quickly (although a disproportionate response would be contrary to
international law). Moreover, modern weapon systems enable very
high operational tempos to be reached, with consequent rapid rates of
attrition of the relatively few (because expensive) weapon systems
involved.ss However, it is always possible that political constraints,
fears of escalation, or evenly balanced opponents could again result in
a conflict that cannot be concluded rapidly. Peacekeeping operations in
regions subject to ongoing tension may also be highly protracted.

Operations that must be sustained over a long period of time
provide greater opportunities to implement local support
arrangements. The activities required to achieve a high level of local
support, discussed in the previous section, include deploying support
services, assessing and engaging the local infrastructure, constructing
additional local facilities and augmenting other aspects of the
infrastructure, transferring functions from contractor to service
personnel to enable deployment into high-threat environments, calling
up and refreshing reserve forces, and recruiting (or conscripting) and
training additional service personnel. To this list may be added the
need to acclimatise deployed personnel to the adverse climatic
conditions typical of the north of Australia and much of Southeast
Asia, as discussed in Factor 10. These measures may not be achievable
or justified if the operation is over before the effort to establish local
support services has paid off. If it is not possible to achieve the desired
level of local support during the warning period, subsequent efforts to
increase the extent of local support must be undertaken concurrently
with the conduct of operations, which will be more difficult.

An additional incentive to implement an increased amount of
local support for longer operations is to overcome the inefficiency of
the use of LOCs. All else being equal, long operations consume more
resources than short operations. The tendency for LOCs to effectively
'consume' resources in transit was described in Chapter 3.

s7 Edwards, A Nation at War, p. 56.
s Thompson, The Lifeblood of War, p.233.
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Accordingly, the combination of a long, high-tempo operation and

extensive reliance on lengthy, slow LOCs may require increased

reserve stock-holding levels to ensure that shortages of spares do not
impact on operations. since stock-holding levels should be sufficient to

sustain long operations, they should be ample to sustain shorter

operations, meaning that some surplus should be available to allow for
greater reliance on LOCs during shorter operations'

The need to conserve resources more carefully in longer
duration conflicts also suggests that fewer resources should be exposed

to the risks of combat, if possible. This usually means that resources

should be evacuated from the high-risk area as quickly as possible,

which allows less combat support to be undertaken locally. However,

it is also necessary to consider the susceptibility of LOCs to
interdiction: whichever arrangement results in the least loss of
resources is to be preferred in this regard.

Required personnel numbers are also dependent on the extent of
local support for lengthy deployments. Operations longer than about

12 months (or less in particularly arduous conditions) require

deployed personnel to be rotated out of the AO so they can recuperate

from the stress of that environment, and resume normal family life for
a period. This requires that additional personnel be available to replace

those rotated out of the AO. Where service personnel are involved, this
requires an increase to the total size of the ADF. Fewer personnel

needing to be deployed into the AO results in a smaller sized rotation
pool, which in turn means a smaller ADF with no reduction in
capability. Since remote support arrangements do not require

personnel to be rotated, they provide a more efficient solution in this
regard. Where the use of remote suPPort is not possible, the use of
reserve, recruited or conscripted forces may enable the required
rotation pool to be achieved without a large increase in the size of the

full-time elements of the ADF during peacetime.

Similar arguments apply to the use of deployed contractor

personnel. A contractor providing local support cannot usually use its
deployed workforce to carry on with other business concurrently, as

may be the case if the function were to be undertaken at the

contractor's normal premises. Therefore, the contractor's business may
be impacted more severely if local support is required' Several
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companies have expressed concern about this possibility,so utrd 'a

provides some incentive to use remote support for long operations
where contractors are involved.

Long operations also tend to require more extensive supporf
since it is not feasible to 'cut corners' indefinitely. One area where this
applies is in personnel supporb for example, deployed personnel
cannot subsist happily on ration packs for extended periods.60 Another
example is equipment maintenance; it is feasible to defer much
maintenance for short periods, but to do so indefinitely eventually has
a detrimental effect on equipment availability, safety and performance.
Accordingly, increased levels of support must be provided to
operations of extended duration. Whether these additional services
should be provided locally or remotely depends on other factors, as

well as the duration of the sustainability period. During the Gulf War,
the United States deployed very extensive support including some
deeper maintenance capabilities, even though its forces were in theatre
for less than one year.61

lmplications for Lo cal,/Remote Support D ecisions
Local support is more feasible during longer operations, as more

time is available to implement the necessary arrangements. Moreover,
the conservation of resources is especially important during lengthy
operations, and the use of local support can help to conserve resources
by reducing the dependence on inefficient LOCs - and is all the more
important if interdiction of LOCs is likely.

However, the risk of losing resources located forward due to
enemy attacks on deployed facilities argues for the minimisation of
local support. So too do the goals of reducing the number of personnel
needed in rotation pools to replace personnel rotated out of the AO
during long operations, and of minimising the impact on contractors'
business opportunities.

The increased levels of support needed for longer operations
may also affect the appropriate balance between local and remote
support arrangements.

5e The Deployntent of Ciuilinn Contrnctors in Support of Atrctralian Defence Force Operatiotts,

para. 8.3.47.
60 Thompson, The Lifeblood of War, pp.725,'l'95.
6r Oddie, 'Logistics Support to Deployed Operations', p. 32.
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High-quality catering becomes more important during longer operatiorrs, for both

morale and nutritional reasons. Photograph by courtesy of RAAF Fairbairn Defence Innge

Library, @ Conunonuealth of Australia.

Concluding Comments
nxcept when civilianisation is involved, there appears to be a

tendency to neglect the threat factor when considering the extent to

which support services should be performed in the vicinity of combat.

This may be due to Australia's relatively secure circumstances over the

last 50 years, and the fact that Australian and allied forces have been

able to constrain the level of risk at air bases in conllicts during the

same period. However, circumstances change, and several of the

scenarios embraced within current shategic guidance could involve

greater levels of threat on bases. Accordingly, some caution_seems

warranted regarding the extent to which support should be performed
forward. This has implications for LOCs and commercial support
arrangements.

Likewise, support planning may need to be based on higher

tempo short-notice operations than previously. The government's

preference for increased capability to participate in off-shore
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operations means that the ADF may become involved in more intense
operations with little warning time, when compared to the low-level
conflict usually associated with short-warning DAA. Since substantial
increases in funding are not expected, this would only be achievable by
constraining the level of Australian commitment. However, it remains
important to verify that increased tempos and rates of surge can be
accommodated by the ADF's continually pared support 'tail' and
contractual arrangements optimised for peacetime efficiency - even if
only a single weapon system is to be deployed.

A further issue that warrants close attention as CSP continues to
test functions with progressively more direct impact on operations is
whether the operational commander will have adequate influence over
support functions. The widening organisational split between
operations and support requires extremely careful management to
ensure that operational capability is not constrained by unresponsive
or inflexible support.

Perhaps more than in any previous chapter, the issues discussed
in this chapter highlight the potentially conflicting nature of many of
the factors. For example, a strong emphasis on local support is

appropriate to provide for an important and intense operation - but if
such an operation is in a high-threat environment and arises at short
notice, then it is preferable to keep support functions at a distance.
Reconciling these contrasting requirements will be the subject of
Chapter 7.
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THE NATURE OF THE FUNCTION

This is the last of the chapters that examine specific factors that
should be taken into account when deciding on the best location for
support services. The discussion in previous chapters has been on
factors that are largely independent of the nature of any specific

support function; for example, the level of threat in the AO is equally
important whether the support function being considered is aircraft
maintenance or food preparation.

The possibility that different locations might be appropriate for
different functions arises due to differences in the nature of the

functions, which affect the relative priority of the generic factors

discussed previously. Some support functions are more important to
operational performance than others, and this may be determined by
considering the interdependencies between functions. This helps to
determine which particular functions need to be performed locally: it is
not always necessary to plan to deploy a function just because it is

possible to do so. In particular, cost considerations may make other
options more desirable, such as the use of itt situ support. The lack of
clear data concerning the cost of commercial support to operations
makes such decisions difficult.

This chapter covers the function-specific factors, grouped as

follows:

. criticality of the function,

. need for access to shared resources,

. deployability, and

o economy

Factor 17: Criticality of the Function
Critical functions are those that are most closely related to the

generation of combat power. When considering air power, critical
functions are those that contribute most directly to the ability to
conduct aircraft missions. For most support functions, this equates to

the availability of aircrew, aircraft or weapons (as appropriate) to the
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necessary-quality standard. However, the criticality of some support
functions must be measured in other terms; for example, the criticality
of command arises in part from its role in ensuring that the missions

flown are appropriate to the operation, and the criticality of air traffic
control (ATC) arises from its contribution to the successful conduct of
missions.

General Principle
To minimise the chance of operational capability being impaired

by inadequate support, it is important that critical functions be as

reliable as possible. Conversely, functions that are not so critical need

not be performed to such high levels of reliability, in which case other

considerations such as economy may be given greater emphasis.
The relationship between the reliability with which a support

function can be performed and its location is relevant to several of the

factors discussed in Chapter 5 ('The Nature of the Operation'), and the

main issues were discussed in the context of Factor 12 ('Importance').

Unfortunately, the relationship is quite complex: determining the

location that permits support functions to be performed most reliably
depends on several factors, including the quality of LOCs, the level of
threat, and the capacity of the local infrastructure. The required
operational tempo also influences the reliability of the support system

through its effect on the aforementioned factors'

Citicality Criteia
The criticality of a support function can be assessed by

considering the impact on operations if performance of the function
were to be interrupted or degraded. The following criteria should be

used:

o What is the nature of the impact on operations?

o What is the extent of the impact on operations?

o How immediate would the impact on operations be?

r what measures may be taken to reduce the function's criticality?
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Plate 6.1: Aircraft Arming

A bomb is fitted to a RAAF F-111C strike aircraft. Arming combat aircraft is essential to
the delivery of combat air power. Plrotograph by courtesy of RAAF Picture Gallery, @

Co m m o nutealth of Austral ia.

Nature of Impact
Conducting air power operations requires the launching of

aircraft missions. In turn, launching missions relies directly on a

number of activities, including those listed in Table 6.1:

Table 6.1: Mission-Generation Activities

Some of these activities are more important than others. For
example, it may be acceptable to conduct operations without fire- and

Command and control, coordination, liaison
Intellisence
Armine, loadins, unloading
Refuellins, replenishine
ATC, meteorology, aircraft handling and marshalling
Weapon svstem operation (eg, conducting the mission)
Fire and crash recoverv
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crash-recovery services, or without high-quality meteorological

information. However, the non-availability of aircraft or aircrew

absolutely guarantees that the mission cannot be launched. Support

functions that contribute to the more critical of the activities listed in
Table 6.1 may themselves be critical; support functions that contribute

to the less critical activities may likewise be less critical.

Extent of Impact
The extent of the irnpact of non-performance of a support

function refers to the degree to which operations would be curtailed if
the support function were not provided; for example, would all flying

cease, or could some operations still be conducted?

The function of iircraft maintenance can be used as an example.

The extent of impact of aircraft maintenance is a product of the

frequency with which it is performed and the length of time taken to

p"rior* it. Fot example, an aircraft servicing that must be performed

"rr"ry 
,"rr"tt days, and that takes one day to complete, removes each

aircraft from service for about 14 per cent of the time; whereas a

servicing that takes ten weeks to complete, but that only needs to be

performed every five years, takes each aircraft off line for about four
per cent of the time. Accordingly, the shorter servicing is more critical,

since it impacts on operations to a greater extent'

Immediacy of Impact
The cessation of some support functions would immediately

bring operations to a halt, whereas others may be interrupted for a

cot rid"iuble duration before there is any significant reduction in
operational capability. where the impact is not immediate,

opportunities exist to rectify the problem, such as by arranging

alternative sources or LOCs, without dehiment to operations. The less

time that would elapse before operations would be impacted, the more

critical the support function is, since the prospects for avoiding

operational impact are reduced.
support functions that are critical in terms of their immediacy of

impact on-operations include preparing aircraft for flighf refuelling,

reaiming, ut d to on. Conversely, the provision of services such as

training, dental, and welfare is generally less critical.
The'immediacy of impact' criterion is used in the US military to

help to distinguish between functions that may be performed by
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civilians and those that may not: functions must be performed by
military personnel if cessation of the function would cause 'direct
impairment' of operations.r Presumably, this requirement is justified
by the increased level of assurance provided by military personnel (see

Factor 2,'Assurance of Performance').

Measures to Reduce Criticnlity
For many functions, it is possible to employ measures to reduce

the impact on operations that would result if the function were to be

interrupted. These measures will often take the form of redundancy, or
alternative sources of supply. For example, the criticality of component
maintenance can be reduced by holding stocks of spare serviceable
components; in this way, an interruption to the component
maintenance function can be managed by drawing on the stock
holdings. The criticality of functions that rely on LOCs, such as the
provision of weapons, can likewise be reduced by holding stocks

locally to buffer any interruptions to LOCs. The criticality of catering
services can be reduced by holding ration packs for use if necessary.

The possible impact of vulnerability in the local infrastructure can be

reduced by the provision of local electricity generators and stored
water supplies. And so on.

Unfortunately, there are disadvantages to the use of such
expedients. The provision of redundant capacity or spares requires
additional resources, and so a compromise exists between the
desirability of reducing criticality through such measures and the cost

of doing so. Accordingly, there is a limit to the amount of buffering
that should be provided, which determines the duration for which the

support function may be interrupted without impacting on operations.
For example, an interruption to component maintenance is acceptable
until the spares run out. A less obvious example is the decline in
personnel morale that results if rations or accommodation standards

are kept at basic levels for extended periods, which in turn reduces
operational perf ormance.2

Criticality of Functiotts
Which support functions are the most critical? There are many

lists of support functions, but these provide little assistance in

1 DOD Force Mix lsarcs, p.26.
2 Macksey, For Want of o Nnil, p.786



-1,56 lMere Are They When You Need Them?

determining how directly a function contributes to operations. To

make such evaluations, it is helpful to represent the list of support
functions in a more structured manner, so that the relationship

between the performance of a support function and the delivery of air

power can be traced. The usefulness of this approach can then be

evaluated by considering the conclusions from other studies and

examples from recent combat operations.

A Framauork for Support Functions

Table 6.1 provides the starting point. Almost all of the functions

listed in Table 6.1 may be considered to be support functions. The only

clear exception is the act of operating the weapon system, which

requires uir.te* to act as combatants in accordance with the legal

deiinition (see Chapter 2).3 However, the other functions listed in
Table 6.1 may be considered to be the 'top-level' support functions,

since they bear the most
operations.

Each of the functions

direct relationship to the conduct of

listed in Table 6.1 is dependent on other

support services. This leads to a hierarchy of support services, with
top-1evel services relying on second-level services, which in turn rely
ott thitd-l".rel services, and so on. Many of these services may be

generically described, such as personnel accommodation (regardless of

whether the personnel are aircrew or laundry staff) and equipment

maintenance (regardless of whether the equipment is an aircraft or a
washing machine). The key to organising this information without
getting lost in the potential complexity of the hierarchy is to consider

the generic types of resources required by each function, and then to

identify the support functions needed to deliver those resources.

The ADF grouPs resources together in various ways' An
example is in the management of preparedness, where resources are

grouped into the categories of personnel, equipment, facilities, training
ind ottrer resources (such as fuel and spare parts). This breakdown can

be simplified by considering training to be an attribute of the personnel

resontce. Furthermore, there is a great deal of commonality in the

functions needed to support all categories of 'hardware', and so

3 This is not to say that all other funCtions need not be performed by rnilitary personnel.

There are additional criteria guiding military/civilian decisions, which are described in

the Comtnercial Support Program Manual.
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equipment, facilities and other resources may be combined.a Finally,
an additional resource category, 'information', will be found to be

appropriate. This leads to the following three resource categories:

. personnel;

o facilities, equipment and items; and

. information.

Table 6.1 may now be expanded to include columns to indicate
the specific nature of the resources required to undertake each of the
top-level functions. This has been done in Table 6.2. ln many cases, the
specific nature of the resource required will be apparent from the
nature of the function (for example, the personnel required to
undertake the ATC function are primarily air traffic controllers).
Specific types of resources are listed where the full scope of the
function's requirements may not be obvious. Similar tables may be

constructed to list the support functions necessary to handle each of
the three generic types of resource - see Tables 6.3,6.4, and 6.5.

4 It might appear surprising that facilities and equipment need not be distinguished.
Portability cannot be used to differentiate, since some facilities are portable and some

equipment is not. Moreover, some modem facilities require more maintenance than the

equipment within them.
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Table 6.2: ToP-Level Functions

Top-Level
Function

Resources Required
Personnel Facilities, Equipment and

Items
Information

Command and
control,
coordination,
liaison

Command, legal,
public relations,
etc

Headquarters Especially
conuns

Intelligence Various Surveillance radars, image
processr.nq, etc

Especially
corurrs

Arming, loading,
unloading

Armament and
marntenance
hades, terminal
staff

Weapons, ground suPPort

equipment, materials
handling equipment

As
appropnate

Refuelling,
replenishing

Refuellers
marntenance
trades,

and

qualitv control
fuel

Tanks, tanker trucks, fuel,
etc

As
approprrate

ATC,
meteorology,
aircraft handling
and marshalling

As appropriate Control towers, radars,
weather stations

Especially
corTllns

Weapon system
operauon

Aircrew Airfield (runway,
NAVAIDs, arrestors, etc),
aircraft, defensive
consumables, lubricants

Especially
conuns

Fire and crash
recovery

As approprtate Fire engines, etc Especially
cofiuns
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Table 6.3: Personnel Support Functions

Support
Function

Resources Required
Personnel Facilities, Equipment and

ltems
Information

Recruiting As appropriate As appropriate As
approoriate

Training As appropriate As appropriate As
aDDroDrrate

Administration
(including
command,
control,
coordination,
legal, financial,
mortuarv)

As appropriate As appropdate As
appropriate

Catering and
clothine

Cooks, etc Kitchens, food, water,
power, clothinq, etc

As
aoorooriate

Health (medical,
dental,
psychology,
hygiene, etc)

Metlical, etc Hospitals, etc
appropriate

Welfare and
morale

Chaplains, etc Recreational facilities,
chapels, etc

As
aDDroDrrate

Working and
living
accommodation

Management and
oPerahon

Buldings, workshops,
messes, barracks, tents, etc appropdate

Sanitation,
garbage,
larrndru

As appropriate Ablutions, laundries, etc As
appropriate

Transportation
(including
medical
evacuation)

As appropriate Terminals, docks, vehicles,
ambulances, materials
handling equipment, etc

As
approprrate

Postal As appropriate As appropriate As
aDDroDnate

Protection
(ground
defence,
security,
policing, fire,
OH&S, etc)

As appropriate As appropriate Especially
conuns
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Table 5.4: Facilities, Equipment and Items Support Functions

Support
Function

Resources Required

Personnel Facilities, Equipment and
Items

Information

Procurement
and acquisition

Contracting,
financial, Ieqal, etc

As appropriate As
apDropriate

Construction
and
manufacfure

Engineering and
trades personnel

Workshops, vehicles,
tools, materials

n5
approprlate

Management
and operation
(inventory
conhol, quality
control, asset

visibilitv, etc)

As appropriate As appropriate As
appropriate

Power and
environmental
control

As appropriate Power stations, portable
generators, air
conditioning, refrigeration

As
appropriate

Storage Management Hangars, warehouses, fuel
farms, forklifts, etc aDDroprrate

Maintenance,
salvage, repair
and
modification

Engineering and
trades personnel

Hangars, workshoPs,
ground suPPort
equipment, Parts
(repairable and
consumable)

As
appropriate

Movement As appropriate Terminals, docks, vehicles,
materials handling
equipment, etc

As
appropriate

Protection
(ground
defence, damage
control, security,
fire, etc)

As appropnate Access control points,
fences, weapons, fire
equipment

As
appropriate
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Table 6.5: Information Support Functions

Support Function Resources Required
Personnel Facilities, Equipment and

Items
Information

Data processing
and provision (IT
and manual)

As appropnate Libraries, clean rooms,
manuals, computers,
storage media

AS

aPpropnate

Communications As appropriate Comrns centres, fixed
antennae, portable comms
equrpment

As
appropriate

These tables are recursive, meaning that they may refer to
themselves and one another. For example, the personnel support
function of catering (Table 6.3) requires personnel resources including
cooks. These cooks will in turn need personnel support functions,
including accommodation and catering - possibly requiring more
cooks, and so on. For an example that jumps between tables, aircraft
maintenance (Table 6.4) requires trades personnel, who will require
personnel support functions to be provided (Table 6.3). These include
protection, which may require special facilities (back to Table 6.4),

which in turn may require functions from other tables, and so on.
Because of this recursion, Tables 6.2-6.5 are a fairly concise

representation of the complex hierarchy of support functions needed to
sustain air power. Long chains of dependencies are represented by
repeated links between resources and the associated suPPort functions.
The number of such links provides an indication of the directness of
the relationship between a support function and the conduct of
operations. For example, the function of maintaining the facilities that
accommodate the aircraft maintenance personnel is not as critical as

the function of maintaining the aircraft. This is usually because the
cessation of indirect support functions does not impact on operations
so quickly, and the nature and extent of the impact is usually less

significant. Moreover, measures to deal with interruptions to indirect
support functions are often more feasible, due to the range of
alternatives and the time available in which to implement them.

The previous example also shows that the criticality of any one

function (such as maintenance) depends on the resource that it is

providing (such as comfortable barracks or serviceable aircraft).
Accordingly, it is not appropriate to say, for example, that maintenance

is a critical function; rather, the maintenance of combat aircraft is a
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critical function. The combination of the function and the resource to
which it applies uniquely defines the criticality, noting that the
resource should be specified in terms of the function/resource
combination that requires it to be provided, and so on. Table 6.6

illustrates such an application of the earlier tables; the arrows indicate
the flow of dependencies.

Table 6.5: Example of Support Function Recursion

Function Required Resource Required

Oryration of weapon system *--1 /iroaft to perform operation

MainEnance of aircraft required to )
conduct operation

Personnel to carry out maintenance of
.aircraft reouired to conduct operation

Accommodation of the personnel who
perform maintenance on aircraft
required to conduct operation

Facilities to accommodate the
persormel who perform maintenance
on aircraft required to conduct
operation

MainEnance of the facilities that
accommodate the personnel *ho ---+"
perform maintenance on aircraft
required to conduct operation ./

Parfs required to nraintain facilities
that accour.urodate the personnel who

,,perform majntenance on aircraft
required to conduct operation

-g:

Storage f.or the parties required to
maintain facilities

lnformation corrcerning the storage of
the parts...

Other Studies and Histoical Examples

Support functions that have been found to be particularly critical
to operational success are commonly noted in operational analyses of
military operations. Unfortunately, there is a tendency to describe

almost all functions as critical to success, which does not help to
differentiate between functions. However, by examining the reasons

for the ascribed criticality ratings, it is possible to discern general

agreement between this historical evidence and the conclusions drawn
from the theoretical framework described above. It can also be seen

that the most successful location for critical functions is in close

proximity to combat - at least for the victors, who usually experience

lower levels of threat than their adversaries.
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Maintenance

The maior constraint on the availability of aircraft is the need for maintenance.

Operational maintenance is especialiy critical, and is invariably performed well
forward. Plrotograph by courtcsy of RAAF Fnirbnirn Defence lmage Library, @

Co m m o ntoe nl th of A u stral i n.

The functions of command, control, communications and

intelligence (C3I) were major contributors to the coalition's success in
the Gulf War. The coalition's decision cycle was faster than that of Iraq,
allowing dynamic and responsive campaign planning. The

performance of the C3I system was due in part to the facts that it
deployed early and was located close to operations. The US military
had to deploy a disproportionately large amount of C3I equipment to
support the system.s In contrast, the command and control
arrangements used by the United Kingdom during the Falklands
conflict occasionally impeded operations. There was no commander in
the Falklands theatre controlling the overall operation; this function
was performed in England, some 12,000 kilometres distant. Even the

Commander Landing Force was stationed at Ascension Island, over
6,000 kilometres from the action. Unreliability and delays in

s Project AIR FORCE Desert Shield Assessment Team, Project A/R FORCE Assesanent of
Operation Dese rt SlieLd, pp.40,7'1.
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communications were unavoidable, given the distances and conditions

involved.6
The ability to conduct missions is clearly central to the delivery

of air power, and so the provision of aircrews and their airborne

platforms is most critical. The major constraint on the availability of

iircraft is the need for maintenance, although it does not follow that all

maintenance is therefore critical. A criterion used in the original CSP

framework was that maintenance coulcl not be market-tested if it
directly affected military operations. By this measure, operational-level

maintenance tasks were deemed to be off limits, whereas the less

frequent deeper level maintenance servicings could be made available

for commercialisation.T Delays to operational-level tasks are much

more likely to result in immediate delays to operations than is the case

with delays to deeper maintenance tasks.
The amount of operational maintenance required can be very

extensive, especially when aircraft must be operated in adverse

environmental conditions. During the Vietnam War, US Army

helicopters required 7.7 hovs of maintenance for every one hour in the

air.8 Operational maintenance is invariably performed well forward,

to minimise operational delays. During the Falklands campaign, the

long distan."J to the nearest friendly land bases necessitated the

con-version of ships to undertake aircraft maintenance and repair in the

vicinity of operitions.e Even though deeper maintenance is less

critical than operational maintenance, the us Army found it necessary

to undertake in-counhy deeper maintenance of their helicopter fleets

during the vietnam war, again using shipboard maintenance

workshops.lo A measure of deeper maintenance was also performed in
Saudi Arabia to support coalition operations during the Gulf War; the

usAF undertook further deeper maintenance in European locations to

avoid needing to ferry aircraft back to the United States.

rhe ability to repair aircraft quickly can also be critical to
operational success. Every one of the RAF',s Harrier aircraft required

o Thompson, The Lifeblood of War, p.274.
7 Repori of the Inteirlepartntentnl Connittee (tDC) on tlrc Wrigley Reaieztt 'Tlrc Defence Force

and tlrc Comnnnity', p.'15.
s U.S.G. Sharp and W.C. Westmoreland, Report on tlrc War in Vietnan (US Govemment

Printing Office, Washington DC, 1968), p. 257.
e Thompson, The Lit'eblood of War, p.256.
r0 Sharp and Westmoreland, Report on the Wnr in Vietnam, p' 257 '
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repair due to battle damage during the Falklands campaign.lr As with
other maintenance activities, repair can be divided into various levels
of depth. Lower levels of repair are quicker to perform and more
frequently required than major repairs, and thus have a more direct
relationship with operations. For this reason, lower levels of repair are
usually conducted in theatre.l2

An often-overlooked element of maintenance is aircraft
modification. The RAF incorporated over 300 modifications to their
aircraft fleets for the Gulf War, including upgrades to weapons and
defensive systems, and environmentally necessitated improvements.l3
Many modifications were incorporated in theatre. The Canadian
forces, which did not possess as extensive an in-theatre maintenance
capability as the USAF and RAF, had to rotate its aircraft out of the
theatre quite frequently; half of the time, this was due to the need to
incorporate modifications. The need for high-priority modification
work is not limited to higher levels of conflict: modifications to
enhance the electronic countermeasures for the ADF helicopters
deployed to Cambodia in 1993 were incorporated in theatre.la

Fuel is probably the most critical resource needing to be

resupplied to operational forces. One estimate is that fuel comprises
well over 50 per cent by weight of the supplies needed. Fuel
management was particularly difficult for the RAF during the
Falklands campaign, due to the absence of conveniently located
facilities. Problems were overcome using emergency fuel-handling
equipment and numerous improvisations.ls Even during the Gulf War,
considerable effort was required to keep the fuel flowing at the

required volumes; expedients adopted included the construction of
tanks, pipelines and pumping stations, and extensive reliance on host-
nation transportation. The RAF's cause was not helped by fuel
contamination, which eventually spread to a large number of allied
aircraft. Fuel was not the only consumable liquid in great demand:
liquid oxygen and nitrogen were found to be just as critical.l6

1r A.R. Jury,'Aircraft Battle Damage Repair - An Effective Force MultiPlier', Air Clues,

November 1,992, p.410.
12 Waters,'Logistics Observations from the Grllf War',p.1,7.
13 ibid.
la Mclennan, Preparedness and the Maintenance Function, p.200.
15 Thompson, The Lifeblood of War,pp.259,275,304.
16 Waters, 'Logistics Observations from the Gulf War', pp.23-4; and Melvold,
'Operation Granby', p. 43.
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The ADF's fuel delivery arrangements are not adequate to
support many types of operations. The East Timor operation n 1999

highlighted this, as usAF and Marine Corps airborne tankers had to be

used to ensure that sufficient fuel was available at Dili airport. The

ADF is looking at ways to improve fuel supplies, both to bases in
Australia and to support overseas deployments. Measures being
considered include increased fuel storage-tank capacity, using
anchored ships as fuel reservoirs, and obtaining fuel directly from
overseas rather than via Australia.lT

In higher levels of conJlict, the second-greatest usage rate is
likely to be that of munitions. During the Vietnam war, usAF combat

operations suffered from shortages of some air munitions.l8 The very

magnitude of the Gulf 'War caused in-theatre problems regarding the

management of other supplies such as spare parts, although no

substantial operational impact seems to have resulted.ts Likewise,
cargo handling personnel and equipment, such as air terminals,

forilifts, cranes, and refrigeration, were also often a constraint.20 In-

theahe hansportation was also critical.2l On a smaller scale, the ADF

found that the Dili port became a bottleneck in supporting operations

in East Timor in1999.D
When operations must be conducted in regions with poorly

developed infrastructure, the construction of facilities becomes an

essential precursor to most other support functions. The Vietram War

typifies this, with us forces arranging for the construction of bases,

logistic facilities, hospitals, accommodation, bridges, roads, water

supplies, refrigeration, and so on.a Despite the more sophisticated
infrastructure available in saudi Arabia, considerable construction
effort was also undertaken prior to the Gulf war, necessitated by the

magnitude of the coalition influx.

17 Peter La Franchi, 'Defence aims to secure fuel reserves for offshore trooPs', Financinl

Reuiau,'lst Edition, 19 November L999, p. 60.
rB Sharp and Westmoreland, Report on the War in Vietnam, p.55.
re US Department of Defense, Cottduct of the Persian Gulf War, p.428.
20 Proieci AIR FORCE Desert Shield Assessment Team, Project A/R FORCE Asxssment of

Operation Dexrt Shield, P.29.
2r Pagonis and Cruikshank, Mouirtg Mountnins, p.72.
zz 'The struggle in Dili shifts to waterfront" Daily Conunercial Naos, 15 Novernber 1999,

p.2.
23 Sharp and Westmoreland, Report on tlrc War in Vietnam, pp-260'7.



Tlrc Nsture of tlrc Fwrctiott 1.67

The security of facilities and personnel was particularly
problematic during the Vietnam War due to the absence of secure rear
areas and the nature of the threat. Unavoidably, a disproportionately
large number of personnel had to be allocated to security duties.2a

Maintaining the morale and welfare of deployed personnel is
also important to operational success. To this encl, fresh and hot meals
are prepared well forward whenever possible.2s Extensive
recreational facilities were establishecl in theatre to maintain morale
during the lengthy Vietnam War, including clubs, theatres, libraries,
athletics facilities, and television broadcasts. The provision of free mail
and chaplaincy services also contributed to the maintenance of
morale.26 During the Gulf War, the United States utilised a cruise ship
anchored off the coast to provide recreational facilities.

Medical support made significant advances during the Korean
War, with deployed medical services, including fast evacuation by
helicopter, greatly reducing treatment times and mortality rates. This
directly increased the number of personnel available for operations as

well as contributing to morale.27 To provide medical support to
deployed forces during the Falklancis campaign, the United Kingdom
stationed a medical ship in the AO.28

Even seemingly mundane functions can impact on operations if
not properly addressed. Laundry facilities were inadequate to support
the ADF deployment to East Timor in 7999, with the result that some
personnel had to wear the same clothes for more than a week. This
increased the risk of disease and was detrimental to morale. The
showers and laundry facilities on board visiting commercial and naval
ships were used to ease the problem.2e

This brief survey has emphasised those functions that have been

noted as being potentially critical in recent operations. The breadth of
functions covered shows that military operations, and perhaps
especially those involving air power, are highly dependant on a wide
range of support services - any one of which could quickly impact on

2a ibid., p. 254.
25 Thompson, Tlrc Lit'eblood of War, p 195; Pagonis anrl Cruikshank, Mouing Moruftairts,

io Sharp and Westmoreland, Reporl ott tfu Wttr in Viettntu, pp.242-4.
27 Macksey, For Wnut of a Nnil, p.1,61.
28 Thompson, The Lifeblood of Wnr, p. 255.
2e 'The struggle in Dili shifts to waterfront'; 'lt's war at the Y-front', Srrn Hcrnld, 74

November 7999, p.3.
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operational capability if not properly managed. The criticality of these

functions is to be expected from the framework derived earlier:

services providing resources that are directly required for the conduct

of operations are the most critical; services providing resources that

support the most critical services are somewhat less critical; and so on.

What is equally signilicant is which functions have nof been

regularly cited as being so critical, such as manufacturing, capital

equipment acquisition, recruiting, training. This is not to imply that

thlse functions are not required for the successful conduct of

operations. However, because of the indirect relationship between the

performance of these functions and the conduct of operations, it is not

io crucial that these functions be performed without interruption and

with intimate knowledge of immediate operational requirements.

Accordingly, there is less need to collocate these functions with
operational elements.

bnplications for LocaVRemote Support Decisions

It is most important that critical functions be located to provide

maximum reliability of performance. This location may or may not be

in close proximity to operational elements, depending on other factors

such as the quality of LOCs, the level of threat, and the quality of
locally available services and facilities. Functions that are not so critical

need not be located with so much emphasis on reliable performance, in
which case other factors, such as economy, may assume greater

importance.
The criticality of a function may be assessed by considering the

implications of an interruption to the performance of the function,

including the application of measures to mitigate the impact. It is
additionally helpful to visualise the network of support services as a

hierarchy, with those services that provide resources directly required

for operations at the top, and services that provide resources to

support other services fanning out below.
As with all of the decision factors, the criticality factor cannot be

considered in isolation. some critical functions can be successfully

performed at some distance from the combatants; an example is the

t ignu. level command of combat (and other) elements. Conversely,

some functions of low criticality must be performed in close proximity
to combat for reasons other than criticality; an example is contracting
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with local business, which is best done locally because of the benefits
of face-to-face contact.

Factor 18: Need for Access to Shared Resources
Some support functions need to be performed in close proximity

to some other function (whether an operational or another support
function) because both functions require access to a particular physical
resource, such as a facility or group of personnel. When either one of
the functions involved needs to be located in close proximity to
operational elements, the other function must follow. A simple
example is runway repair: this support function requires access to the
runway, which is also required by the operational function of
conducting aircraft missions. Accordingly, both functions must be
located reasonably close together, so that both can get access to the
shared resource (the runway) when required.

The effect of this factor is often equivalent to ascribing an
artificially high criticality to a support function, where the criticality is

justified not because the function has a direct relationship with the
conduct of operations as per the previous factor, but because the
function needs access to resources that only exist in the AO. An
example is the provision of clothing for deployed combat support
personnel: this function is several layers deep in the criticality chain,
and has a fairly indirect impact on operations. However, it needs to be

performed where the personnel requiring clothing are located. As a

result, the provision of clothing may need to be undertaken closer to
combat than other functions that are higher up the criticality chain.

The simplest applications of this factor are where the shared
resources are equipment or facilities. Support functions that generally
need to be collocated with operational elements for this reason include
the following:

o refuelling and fuel management;

. rearming;

o in-theatre transportation and cargo handling;

r suPPly of power and water to operational bases;

r in-theatre communications;

. recovery of crashed aircrafU
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o airfield and facility construction, operation and maintenance;

and

. base defence.3o

Things get a little more complicated when the shared resource

could possibly be moved from place to place, depending on which

function requires access to it. The most obvious example of this is
aircraft, which may be flown out of the AO to undergo maintenance,

modification or repair. The primary disadvantage of this is lost aircraft

availability (discussed in Chapter 3); the main benefit is a smaller

deployment footprint. The same issues arise concerning other items,

,rrih as spare parts and foodstuffs. Viebram War experience

demonstrated that inventory control of such supplies is best done well

forward, where visibility of operational requirements is best'31

Many personnel support functions are best performed close to

the personn"t th"y are supporting, although personnel may also be

traniported between functions in some circumstances. An example of

the latter would be locating personnel administration services at some

distance to combat bases, which would require personnel to travel

between locations. As with aircraft rotation, the overheads associated

with such trips become unacceptable if they are required too

frequently. Peisonnel services that need close proximity to their

.rrsio*"ri include accommodation, catering, medical, training,

administration, police, chaplaincy, welfare, tecreation, laundry and

hygiene.
Engaging the local infrastructure cannot be effectively done

remotely. Ai a result, contracting, legal and financial specialists need

to be located forward to enable good access to non-military facilities

and services available in the region. Similarly, meteorological services

are best performed locally; a lack of accurate weather forecasting

hindered French air support operations during their viebram

campaign.32

30 Base tlefence is arguably not a suPPort function on the grounds that it may requlle

direct participation in hostilities. Ho*err"t, the need for base security is primarily

,,"."rriry to supPort the application of air power, and is not an end in itself'
31 Thompson, The Lit'eblood of Wnr' p.199.
z2 1bid., p.'175.
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Plate 6.3: Base Security Patrol

A base security patrol at Komoro Airfielcl, East Timor, in"1999. Functions such as this
require direct access to facilities in thc' AO. Plntogrn1th by cotrrtesy of Electronic Media

Unit, Departnrcnt of Defence, A Contntoruut'nlth of Austrnlio.



172 Where Are They When Yotr Need Tlrcm?

Since the Vietnam War, increasingly large numbers of journalists

and reporters have tended to make their way to the vicinity of combat

and other military operations of public interest. As a result, supPort

and management of the news media is becoming more important, and

providing these services to deployed media crews can only be done in
the AO.

The need for close coordination or visibility between functions is

also encompassed by this factor, where the shared resource is the

knowledge br activities of the personnel involved. However, in these

cases, the need for collocation may be reduced if appropriate

communications are available (see Factor 8). Modern communications

technology may allow functions like intelligence and the higher levels

of commind and control to be exercised at some distance to the

elements under command; however, functions such as ATC,

supervision and management require practically continuous real-time

visiUitity of the assoiiuted functions, and collocation is therefore

virtually unavoidable. The collocation of operational and support

planning staff is also highly desirable, since this improves coordination

and alJws shengths ind weaknesses in the support system to be

considered in operational planning.3a

There can be disadvantages in providing good visibility between

functions: doing this simplifies for an opponent the act of collecting

useful intelligJnce concerning one's operational intentions and

capabilities by increasing the number of personnel with access to

information, and increasing the amount of information available to

them. This problem seems to be most acute where host-nation labour is

utilised. ouring UN operations in somalia, some host-nation personnel

hired by contrictors were found to be spying on behalf of the local

warlords. Security vetting of replacement personnel was introduced to

reduce the likelihood of recurrences, but this incurred inevitable

delays.similar problems had previously arisen during the viehram

War, when Vief Cong members had been unwittingly employed on the

Phan Rang base, which was home to the RAAF's deployment of

Canberra bombers. A Viet Cong attack guided by these members

resulted in at least 14 deaths, 17 other casualties, two aircraft

destroyed, another 15 aircraft badly damaged, and 20 buildings or

facilities either damaged or destroyed.Y

33 Waters,'Logistics Observations from the Gulf War', p' 9'

v coulthard-clark, Tle RAAF irt vietnam, p. 232. None of the casualties were Australian'
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lmplications for LocaURenrote Support Decisions
Functions may need to be collocated with one another because

they require access to a shared resource. Shared resources may include
facilities, aircraft, items, personnel, or the local infrastructure and
environment. If the resource in question must be located forward for
operational reasons, and it is not feasible to relocate the resource
whenever required, then all support funcfions needing access to it
must also be located forward.

The need for close coordination between functions may also
justify collocation (the shared resource being information in this case),

although appropriate communications may obviate the need for
collocation. Providing broad visibility across functions located in the
AO can exacerbate security problems.

Factor 19: Deployability
There are few advantages to having some functions, such as

manufacturing, performed locally to combat. In these cases, the ease of
deploying the function need not be considered. Even when local
support is desirable, it is often preferable to rely on support services
that are already available in the AO rather than deploying the support
into the area from elsewhere, as discussed in Chapter 4. However,
where use of the local infrastructure (including TCS) is undesirable or
impossible, the only way to have a support service performed in the
AO is to deploy it.

Some functions are easier to deploy than others. All else being
equal, a function that is relatively easy to relocate is a better candidate
for deployment than one that is more difficult. Even when a function is
quite portable, limited transportation capacity may rule out the
possibility of deploying the function, at least initially. This occurred at
the onset of the build-up of US forces prior to the Gulf War, where
priority had to be given to deploying combat elements rather than
support elements that were originally intended to move forward
relatively early.3s Accordingly, the deployability of a function must be
assessed with respect to the available transportation capacity.
Furthermore, the effective transportation capacity may be reduced by
adverse local conditions, such as the paucity of transportation routes

3s US Department of Defense, Confutct of tlrc Persian Gilf War, p. 35.
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Plate 5.4: Air Traffic Control
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ATC requires visibility of aircraft operating in the Ao, antl must therefore be performed

on air bases to n'hich aircraft are rleployecl, unless the amount of air traffic is low.
pltotogrnplr hy cortrtcsy of RAAF Pictrrrc Cnllery, @ Connotnuadth of Australia.

into the north of Australia - especially during the wet season (see

Factor 4). Intercliction woulcl further reduce the capacity to deploy

support functions.
The effect of this factor is often equivalent to ascribing an

artificially low criticality to a support function, where the criticality is

clegraded not because the function has a particularly indirect

relitionship with the conduct of operations as per Factor 17, but
because of the clifficulty of deploying the function. In this regard, this

factor is the obverse of Factor 18, which could be considered to

artificially inflate the criticality of a function.The main factor that

inhibits cleployability is the weight or bulk of equipment that needs to

be moved. some aircraft equipment maintenance requires clean-rooms,

or heavy machine tools that must be cemented into the floor. The

impracticality ancl expense of moving such facilities virtually rules out

the possibility of deployment, no matter how great the benefits of local
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support might be. Rather than attempting to move the heaviest
maintenance equipment and test facilities into Saudi Arabia prior to
Operation Desert Storm, the USAF opted to use facilities already
established in Europe.36 Perhaps surprisingly, deployment of much of
the USAF's tactical communications equipment into the theatre was
delayed due to the weight and bulk of the equipment; more modern
commercial systems would have been significantly more deployable.3T

Relocating expensive and delicate high-technology equipment
especially into dangerous locations, is generally best avoided; this
encourages maximum use of repair by replacement at deployed sites.s
Although mobility is touted as one of the shengths of air power, this
mobility is constrained by the lack of mobility of the associated logistic
system.3e Air power's mobility is least constrained when those support
functions that are difficult to relocate are left at home.

Despite the foregoing, a surprisingly large range of facilities may
be deployed if the need is great enough. During the Vietram War, the
RAAF deployed entire hangars and large items of ground-support
equipment, including a 'cherry picker' that could reach to the top of a
Caribou's tail.ao The USAF deployed a vast range of functions to
support the Gulf War (necessitated largely by the exceptionally long
LOCs). Deployed maintenance capability went well beyond repair by
replacement, and included extensive aircraft-battle-damage repair
capacity, an engine repair depot, avionics repair facilities, and an
equipment calibration laboratory. The USAF's original contingency
plans even called for the deployment of a mainframe computer system
to assist with inventory tracking.al During the Second World War,
Russia even managed to relocate entire factory production lines,
including aircraft manufacturing plants - sometimes with the
machine tools still operating as they travelledla2

36 ibid., p. 409.
37 Project AIR FORCE Desert Shield Assessment Team, Project AIR FORCE Assessment of
Operation Dexrt Shield, p. 40.
38 Wrigley, The Defence Force and the Comnwity, p.734.
:e Macksey, For Want of n Nail, p.94.
€ Coulthard-Clark, The RA AF i n V ie t n o m, pp. a8, 70.
a1 Waters, 'Logistics Observations from the Gulf War', p. 23; US Department of Defense,
Confurct of the Pe rsinn Culf War, pp. 398, 439.
az Macksey, For Want of n Nnil, p. 179.
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Relocating expensive ancl delicate high-technology equipment, especially into

dangeroui localions, is best avoidecl if possible due to the risk of damage. Photogroph by

courlesy of RAAF Pictttre Gnllery, @ Comnonu'cnltlr of Austrnlin.

All support functions themselves require support, such as

power, facilities, accommodation for Personnel, and so on. The support
iunction framework discussed in Factor 17 helps to identify these

dependencies. When considering the implications of deploying a

function, it is necessary to realise that all of the function's support
requirements will need to be made available in the deployed location.

This will often require increases to the size of other deployed support
functions, and these must be added to the cost of deploying the

function itself.
Deploying civilianised or commercialised functions is more

problematic than deploying uniformed elements due to the legal and

contractual matters that need to be considered. These were discussed

in Chapter 2. The original CSP plans assumed that contractors would

&f'
t $^#fl.-$*--r-
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not be deployed,a3 but more recent downsizing of the ADF has
necessitated a relaxation of this assumption.

Contractors that deploy may be required to make their own
arrangements for the provision of the support services they need, such
as power, facilities, and medical support. Generally, they would
attempt to arrange to source these services from the local
infrastructure, in which case the flow-on effects of deploying the
function should be negligible. However, where the local infrastructure
is not able to provide the required services, the ADF would probably
need to support the contractor - in which case the additional
demands on the ADF's support system would again need to be
factored in.

lmpli c ati on s f o r L o c aVRem o t e S upp o rt D e ci s i ons

The deployability of a function need not be considered unless
there are benefits in relocating the function. Likewise, where the
preferred support option is already in situ in the AO, deployability is
not an issue.

For functions that may benefit from deployed performance,
preference should be given to relocating those that are more readily
transportable, considering the bulk, weight and fragility of the
resources to be moved, and the capacity of the transportation system. It
is also important to consider any flow-on effects, such as the need to
deploy additional capacity in any other support functions.

Factor 20: Economy
All else being equal, the cheapest means of supporting an

operation should be selected. Resources should never be wasted: even
during a fight for national survival, the health of the economy is critical
to the ability to sustain military operations. Supporting a war is a

terrible burden for an economy to have to bear; the burden should not
be exacerbated by unnecessarily inefficient military practices. Lower
level operations, such as peacekeeping, will also have constrained
budgets, and so the need for economy is ubiquitous.

a3 Report of the Interdepartnental Connittee (IDC) on the Wrigley Reaiau'The Defence Force

and the Contnutnity', para.42.
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A RAAF C-130 Hercules taxis as Australian Army Blackhawk helicopters lift off on

another sortie to bring in troops for the INTERFET insertion into Balibo. ADF

operations in East Timor in 1999 cost Australia about $A3 billion over five years.a

selecting economical support arranSements helps to minimise the cost of military
operations. Pltotogrnytlr by courtesy of Elcctrottic Medin IJnit, Departnrent of Defence, @

Cont n ontoa nlth of A r rct rnlia.

All of the preceding factors have focused on the effectiaeness of
using either local or remote supPort arrangements, but resourcing
considerations underlie almost every issue discussed. For example, if
money were no object, then any function could be relocated, no matter

how cumbersome; any LOC could be made secure; and so on. The

efficiency of a particular option must take into account both its

effectiveness and its economy. The most effective option may therefore
not be the best one: generally, an option that performs nearly as well as

another but costs considerably less should be chosen in preference to
the other.

Many expenses concerning'local versus remote' support options
have been alluded to in the discussion of other factors. The main

{aPeterAlford,'Futureof Timorcastslong,darkshadow', Atrstroliott,26June2000,p. 1.
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issues, and some that are not immediately apparent, are described
below.

Deploying Support Functions
Transportation costs money. The costs are often not apparent

when the intention is to deploy using the organic military transport
system; however, an indication of the amounts involved may be
obtained from the cross-charging levied by the USAF and US Military
Sealift Command to deploy US Army cargo to the GuIf War
(Table 6.7).

Additional costs are often involved in ensuring that a function is
deployable. Special facilities and equipment may need to be
purchased, and the act of deploying the function should be
periodically exercised to rehearse the process and identify any
constraints.

Table 6.7: Gulf War Deployment Chargesas

Mode of Transport Cost per Trip
Bulk ship $45,00046

Roll-on-roll-off ship $50/000314

Fast sealift ship $60/000314

C-141 aircraft $90,000
C-5A aircraft $266,000
Commercial aircraft $300,000

The costs of conducting support functions in an AO are also
higher than non-deployed arrangements. There may be very
considerable overheads associated with the protection of deployed
personnel and facilities; redundancy; lost productivity due to the use
of NBC-protective equipmenf damage or destruction of facilities and
supplies; costs of obtaining other necessary services or supplies either
locally or over LOCs; reduced performance of personnel and
degradation of equipment in adverse environmental conditions;
provisions for periodically rotating personnel out of the AO;
arrangements for recreation, welfare and morale; the need for
additional clothing, facilities, power, water, and air conditioning; and

4s Waters, 'Logistics Observations from the Gulf War', p. 15.
+0 An addition charge of between US$145,000 and US$210,000 was incurred for each

one-way passage through the Suez Canal.
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so on. In circumstances where the establishment of LOCs may be

delayed, significant volumes of supplies may need to be deployed to

sustain the cleployment in the interim, which increases stock-holding

costs as well as deployment costs.

The costs of deployed support are further increased where local

support is to be provided at more than one location. This requires the

poisession and transportation of multiple sets of equipment, stocks

and personnel, and the necessary facilities and other services must also

be piovided at each site. Where centralised arrangements can be

adopted, there are often efficiencies to be gained by eliminating this

duplication.
In high-threat environments, the only feasible option for local

support may be the use of military personnel, for reasons discussed in

Chapter 2. This will often be the only reason for not commercialising a

support function, in which case the cost of adopting the local support
optio.r must include the additional cost associated with having the

function performed by uniformed members. An additional component

for retaining a viable workforce structure within the ADF (a'structural

overlay') may also need to be factored in'a7

Ascertaining the actual cost penalty associated with using

uniformed members is virtually impossible. An Australian National
Audit Office report on the CSP process concluded that the savings

associated with commercialisation were 'at least moderate', but

refrained from quantifying the amount.as A Department of Defence

estimate is $A255m in recurring annual savings, but this is based on

extrapolations of bid estimates.ae The United Kingdom's experience

suggests that the actual savings will be much less than originally
estimated; in the UK case, from 40 per cent to well below 20 per cent.

Reasons for cost increases in commercial support include the need for
contractors to train their own recruits in future (as opposed to

poaching ex-ADF members),'cost creep' during contract negotiations,

and enforcement of the full conditions of the contract. Furthermore, in-

house options tend to provide greater flexibility, often resulting in
work being done beyond the statement of user requirements at no

a7 Comnrcrcial Strpport Progrnn Manml, para.24.
as Australian National Audit Office, Comnrcrcinl Support Program (Australian National

Audit Office, Canberra, 1998), P. 10.
ae Clive Badelow, presentation to LOGCON 99, Canberra, 12 October 1999'
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charge, and providing a pool of personnel that can be reallocated to
higher priority tasks if need be.so

The US Department of Defense has found that progressively less
savings can be expected from commercialisation as the programme
progresses, since outsourcing savings are only high if the function
concerned has a highly competitive market in the private sector. This is
not the case with the more military-specific functions ahead for CSP;
for example, 91. per cent of the US Department of Defense's non-ship
depot maintenance contacts had to be awarded on a sole-source basis.51

Moreover, the Australian Defence Department will be negotiating
follow-on contracts from a position of greater weakness, since the level
of competition from in-house options and other contractors will be
reduced.

The costs of using uniformed members to perform support
functions are less if the use of reserve members is feasible. However,
the cost-benefit of using reserves is reduced where high-technology
equipment is involved - which is typical of modern air forces.52 The
practicality of placing extensive reliance on reserve forces is also
limited by the relatively poor incentives currently provided to
reservists and their peacetime employers to ensure that reserve forces
will be available when required. Additional resources must be
allocated to the maintenance of reserve forces to improve confidence in
their availability.

Support options that involve deploying contractors may incur
some costs over and above peacetime rates. Issues that need to be
considered include the following:

o Greater contractor involvement in operational planning would
be required, and communications and procedures used on
deployment may need to be made more compatible with ADF
systems.

s0 Australian National Audit Office, Connercinl Support Program, paras 6, 20, 24, 1..26,

6."13 ff, p.9O.
sr United States General Accounhng Office, Outsourcing DOD Logistics: Saoings
Aclieaable But Defense Science Bonrd's Projections Are Ozterstated (United States General
Accounting Office, Washington DC, 1997), p. a.
52 Babbage, More Troops for ottr Tnxes?, p. 9.
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r Contractor personnel
medical fitness and
protection.s3

may need to maintain higher standards of
undertake continuation training in self-

. Pre-deployment medical checks may be required, and where

contractors are to be located in close proximity to operational

elements, there may be a need to conduct security clearances for
the contractor's emPloYees.

r A majority of Australian industry representatives have indicated
that current award rates of pay would not be sufficient should

support be required in an AO.sa To entice union labour to
voluntarily load and crew support ships destined for the

Vietnam War, considerable pay bonuses and insurance had to be

provided - which caused some bitterness amongst military
personnel undertaking the same duties.ss Qantas staff

associations likewise pushed for increased personal insurance

for flights into Vietnam.s6

e Some contractors may also insist on higher quality
accommodation than is required for uniformed personnel; there

were instances of this during the Gulf War.

r In other than low-threat environments, overheads associated

with the obligatory protection of civilians must be taken into

account: these may include the need for shelter construction,

evacuation capacity, additional service personnel to provide

ground defence, an allowance for lost productivity, and possibly

even the need to retain duplicate capacity within the ADF in
case contractor performance cannot be continued.

. In austere environments, contractors may not be able to rely on

the local infrastructure for services they require, such as

accommodation, medical, transportation, and so on. A US

government audit of the arrangements made for civilians
cleployed cluring the Gulf War suggested that the US military

51 Tlr Daploynrttrt of Cit,ilinn Contrnctors in Srtpport of Austrnlinn Def:tttc Forct Olte rntiotrs,

paras 8.2.39, 8.3.2{.
5a ibiri., para. 2.10.
ss Etin'arcis, A Notiott rtt llar, pp.1'23,161.
56 Coulth.rrtl-Clalk, /'/rc RAAF itr Victtrnn, p. 250.
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should have provided these services, where necessary.sT

Current ADF studies have similarly suggested that the ADF
should provide support to contractors 'free in aid'.58 If this
approach is adopted, the overall cost of deploying contractors
should include an element for the additional support capacity
retained by the ADF for this purpose.

The CSP process has yet to fully address the issues associated
with the need for contractors to be able to provide surge capacity,
deployable support and exercise participation where necessary.se As a

result, cost savings athibuted to commercialisation do not take these
overheads into account. The belief in the economy of commercial
support is partially based on the assumptions of steady workload,
negligible threat, and fixed locations (which allows concurrent
servicing of other customers).60 If these assumptions are invalidated,
the only fundamental differences between in-house and commercial
options would be that military members may be required to participate
in combat (such as base defence), and the inefficiency athibuted to the
public-service-style bureaucracy. The true cost difference between in-
house and commercial options is likely to reduce markedly once the
implications of current plans for the utilisation of contractors have
been fully worked through.

57 DOD Force Mh lsarcs, p.32.
58 Russell Sharp, presentation to LOGCON 99, Canberra, 12 October 1999. Interestingly,
this approach seems to be inconsistent with the Defence Efficiency Review's
recommendation that the 'user pays' principle be applied between Department of
Defence sections for the use of support goods and services (Department of Defence,
Future Directions for the Mnnogenent of Austrnlin's Defence: Addendwn to the Report of tlrc

Defence Efficictrcy Reoieu: Sccrctariat Papcrs (Department of Defence, Canberra, 7997),

p. 361). The adoption of different approaches to the costing of defence and commercial
options does not create a'level playing field', and complicates determination of the best

arrangemenrs.
5e Det'encc nnd Indtstry Strategic Policy Stntenent.
& TIrc Deploynent of Ciuilinn Contrnctors in Support of Australian Defence Force Operations,

para.8.3.74.
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Plate 6.7: Washing Day during Operation Stabilise

Living conclitions !\,ere fairlv ruclirnentary for most personnel deployecl to East Timor

during f eSO. More up-market facilities or allowances may be neecled to entice civilians

to pr&ide local support to such operations. Pltotogrnplt by courtesy of Electronic Medin

IJtrit, Dtpnrttucnt of Defence, @ Comntotrzocnlth o.f Austrolin.
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Using Lo cal Cap abilities
The benefits of making maximum utilisation of local support

capabilities (including possible HNS or TCS) were discussed in
Chapter 4. The financial advantages in such arrangements are
considerable. The United Nations Directorate of Peacekeeping
Operations prefers to use local contractors as opposed to international
logistics companies or military support systems, since local contractors
are usually cheaper.6l Furthermore, there is no need to deploy
functions from elsewhere, which saves on transportation costs. Greater
benefits accrue if total reliance can be placed on local capabilities, in
which case duplicate capabilities within the military or civilian
infrastrucfure elsewhere may be unnecessary; and such duplication as

is required need not be deployable. Transportation capacity to deploy
forces may also be reduced. Of course, capitalising on these economies
would severely hamper operations where the assumption that local
support would be available proved to be incorrect.

A possible benefit of HNS or TCS is thai the host nation or third
country may be willing to foot the bill for at least some of the support
services provided. The Saudi government paid for much of the HNS
provided to coalition forces during the Gulf War.62

The issue of support service interoperability was discussed in
Chapter 4. Interoperability may be useful, to make the best use of HNS
or TCS - especially where the country providing the support is the
United States. This could provide great savings by avoiding the need
to establish self-sufficient support arrangements; however, the pursuit
of interoperability is itself an expensive undertaking.63 It seems most
likely that any support system interoperability that exists will be
largely coincidental, since interoperability needs will be generally
determined by operational considerations.

There are some other costs associated with the use of local
support that may not be immediately apparent. In some circumstances,
security vetting may be required, and the need to deploy contracting
teams to 'capture' the local infrastructure must also be taken into
account.

61 ibid., para. 8.3.20.
62 Oddie, 'Logistics Support to Deployed Operations', p. 33.
63 Department of Defence, Australia's Strategic Policy, p. 48.
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Using Lines of Communication
Adopting support arrangements that are remote to the AO

requires thl use of LOCs to deliver the goods or services to the forces

being supported. Accordingly, the costs given at Table 6'7 
-are 

also

relevant here. In addition, the costs associated with defending and

repairing LOCs, and providing redundancy, may need to be added in.

Additional stocks may be needed if LOCs are particularly slow or

unreliable, as may be expected over longer distances or at higher levels

of threat.a

lmpli c at i o ns f o r L o c aURem o t e S upp ott D e ci si on s

The most economical support arrangements should be adopted,

except where the operational impact caused by any reduction in
effectiveness is unacceptable. In sifu options, such as using the local

infrastructure, HNS or TCS, are most likely to be cheapest, although

they may not always be available, reliable or appropriate'

When in situ support cannot be used, the choice is between

deployed local support or relying on remote support via LOCs' In

eitirer-case, substantial transportation costs will be involved. A range of

other complicated cost factors may also come into play, including the

potential need to retain uniformed support personnel and the cost of
deploying contractors. on balance, it seems likely that providing

remote support over LOCs will normally be cheaper than deploying

support functions forward.

Concluding Comments
The interdependencies between support functions make it

difficult to draw a line between those functions that should be

performed locally to combat and those that need not be. Defence plans

ire normally conservative in this regard, assuming that all functions

that could be deployed would be deployed - even if some amount of

in situ support is available. This is often not the most cost-effective

arrangement, since it duplicates locally available capabilities, puts

-or"lirr"s than necessary at risk, and inhibits the commercialisation of

support functions.
A methodical analysis of support requirements and options

helps to clarify the role of each function within the support system as a

d Macksey, For Want of n Nnil' p.726.
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whole, and this can provide a basis for devising alternative
arrangements. Given the impetus to commercialise supporf coupled
with the need to avoid 'standard' solutions based on circumstances
that may not always obtain (such as a particular level of threat), a re-
evaluation of support plans would seem to be justified.

The importance of some support functions is often
underestimated during peacetime. Aircraft modification is a good
example: the default assumption is that modifications seldom need to
be implemented urgently - and certainly not in the AO. However,
history repeatedly reveals that this is not the case. The criticality of the
supply of fuel is better appreciated, and yet the ADF is still not well
placed to make adequate arrangements in this regard for a range of
potential operational scenarios. These examples demonstrate the need
for support planning and resourcing to remain in line with operational
objectives.

Cost is a significant factor when deciding between support
options, especially when considering whether a particular function
should be commercialised (which in turn depends, inter alia, on where
the function should be performed). Despite this, the actual cost of
using commercial arrangements to provide deployed support to
operations remains unclear. Likewise, the potential financial and
practical benefits of the use of in situ options are generally not
emphasised within the ADF, with the possible result that support
planning strongly emphasises the deployment of necessary services.

The East Timor deployment has highlighted the limited capacity
of the ADF's permanent military workforce. The ability to make
greater use of reserve forces would provide a relatively economical
means of increasing capacity, retaining most of the flexibility of
permanent forces while avoiding the vagaries of reliance on potentially
non-existent in sitrt capabilities and avoiding the complications of
deploying contractors. However, the health of the reserve forces must
be taken more seriously before their potential can be fully realised.
This may well require the allocation of additional resources, but the
cost-effectiveness of this outweighs all alternatives. It is unfortunate
that the priority given to strengthening reserve forces is not equivalent
to that of the push for commercialisation.
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PUTTING IT ALL TOGETHER

The preceding chapters have discussed a total of 20 factors that
may affect decisions concerning the siting of support functions. Most of
these factors consist of a number of issues, and many issues tend to
oppose one another. For example, in a high-threat environment,
extensive local support is preferable because of the possibility of
interdiction of LOCs, the desire for maximum responsiveness to
operational requirements, and so on; however, minimal local support
seems more appropriate when issues such as the risk of attacks on
support services and overall economy are considered. The type of
personnel employed must also be considered, since there are issues
which apply especially to groups such as civilians and reservists.

The aim of this chapter is to show how the competing
requirements of all of the issues may be reconciled. This will be done
by firstly proposing a framework to guide the decision-making
process, and then considering some example applications of the
framework. In its simplest form, the framework relies on a

prioritisation of possible support arrangements. In addition, it is

necessary to consider the relative priorities of potential military
scenarios, and to adopt a risk management approach to deal with the
gap between desirable capabilities and available resources.

A Decision-Making Framework
Unfortunately, it is impossible to devise a simple yet thorough

process for guiding decisions about the ideal locations in which to
undertake support functions. This is because of the large number of
different topics that need to be considered, and the frequent
contradictions between the issues involved. The uncertainty that
invariably surrounds future military operations further clouds the
issue.

What Needs to be Considered
Before describing a method for guiding 'local versus remote'

support decisions, it is helpful to list the various topics that may need
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to be accommodated within the method. These were introduced in
Chapter 1, and are described in more detail below.

Scenarios

The current government white Paper lists the required range of

military scenarios as DAA, DRI, SGI, and HACC. Many of the decision

factors discussed in the preceding chapters will be heavily influenced

by the nature of the scenario, meaning that different decisions

regarding the location of a particular function may be appropriate in
different scenarios.

Two different forms of planning may be discerned at this stage.

when con_fronted with a specific scenario that requires a military
response, detailed planning specific to that scenario is undertaken. This

may be referred to as 'reactive planning' since it is performed in
response to a requirement arising. The alternative is 'pro-active

planning', which is undertaken prior to the onset of any circumstance

that require a military operation to be conducted. Reactive planning is

somilwhat easier, since only a single scenario needs to be considered,

and information about the location and nature of the required

operation is relatively clear. In contrast, pro-active planning must

consider the whole range of scenarios expected of the ADF, and the

locations and natures of the operations can only be described in the

most general terms; that is, with considerable uncertainty. It is

importlnt to look across all scenarios, since some capabilities may be

required to support one scenario and not others. Such pro-active

plinning is essential for the long-term management of Aushalia's

defence capabilities, within both the ADF and industry.

Functions
The list of functions required to support air power operations

was presented in Factor 17. Because of the differences between

functions. it is not valid to assume that all functions should be

performed in the same place, for any particular scenario.

The inter-relationships between support functions further

complicates things. As the support function hierarchy in Factorl7
shows, functions depend on one another, and so a truly optimum set of

support arrangements cannot be ascertained simply by considering

"aih 
fn.r.tion in isolation. Rather, it seems better to consider groups of

functions, and evaluate the desirability of the various location options
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for the group as a whole. The advantage of this approach will become
clearer when the performance of the LOCs between the related
functions is considered.

Imp lemen t ati on Arr an gem er t t s

It may be possible to totally defer function performance for the
duration of the operation, in which case implementation is
unnecessary. However, where this is not feasible, the form in which the
function should be implemented needs to be determined. There are
three main aspects relevant to the local/remote decision-making
process:

c Location. Support functions may be performed locally to the
operations they are supporting, or remotely (in their normal
peacetime locations well away from operations). It is also
important to consider locations in between these extremes,
which will possess advantages in between those of the local and
remote options.

. Type of Personnel. The function may be performed by uniformed
military members (possibly inclucling reservists) or civilians
(either public servants or contractors).

o Mobillfy. Australian support personnel may either deploy from
their peacetime locations to positions closer to the operations, or
they may just remain in their peacetime locations. Of course,
personnel who are already located in the area of operations ('in
situ') do not need to deploy. A third group in the mobility
category comprises HNS/TCS options: how such personnel get
to their locations need not be explicitly considered by Australia,
since this would be arranged by the country providing the
support.

Table7."l shows all of the possible combinations of
implementation arrangements.
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Table 7.1: Support Function Implementation Options

For every function, it is necessary to consider which of these

options are worthy of further consideration. For example, in many

cises, there will not be much choice about the nature of the personnel

involved, and the existence of adequate non-deployed local (ie, in situ)

support will also often be fairly obvious. Areas where no feasible

implementation arrangements exist need not be considered further.
The decision-making method described below considers

implementation options in four main groups:

. deferral of function,

. in sittt local support (local, non-deployed, Australian or foreign),

. remote support, and

o deployedlocalsupport.

These groupings are considered in decreasing order of
preference, in the sequence listed above. The rationale for this

i"q.t"r,." is ease and economy of implementation, with the easiest and

cheapest options considered firs! that is, consider function deferral

firsq if tha[ is not possible, consider in situ; then consider remote; and

use deployed support as a last resort. This sequence tends to be the

opposiie of traditional military thinking, which emphasises operational

effectiveness to minimise risk of failure. However, the alternative

ordering suggested above seems justified due to the parlous state of
the current Australian defence budget, and it also provides a fresh way
of evaluating support requirements that might highlight options that

may otherwise be overlooked.
Unfortunately, it will not always be possible to identify the best

location in which to perform a function just by stepping through the

options in decreasing order of nominal preference. The large number

Personnel Mobility Location
Local Remote

Military
Deoloved Aushalian
Non-deploved Australian
Foreisn (HNS/TCS)

Civilian
Denloved Australian \\\N\\N
Non-deoloved Australian
Foreisn (HNS/TCS)
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and complexity of the issues to be considered means that it will often
be necessary to evaluate all possible implementation arrangements and
then choose amongst them. However, the prioritisation of the
implementation arrangements in this way should add increased
strucfure to the process, and encourage more serious consideration of
cheaper options.

In the previous section, the need to group functions together was
discussed. For each group of functions, it will probably be necessary to
consider a few different implementation arrangements for each
function. As a simple example, since the functions of aircraft
operational maintenance and engine maintenance are interdependent,
they may be grouped together. Implementation arrangements that
could be considered may include local aircraft maintenance with local
engine maintenance, local aircraft maintenance with remote engine
maintenance, or performing both functions remotely. In addition,
applicable personnel and mobility options may also need to be
specified; for example, it may be necessary to consider the feasibility of
local support for a function performed by military personnel and
contrast that with the same function performed locally by civilians.

Factors

Chapters 2 to 6 describe a total of 20 factors that can be used to
evaluate the appropriateness of each possible implementation
arrangemenU these factors must form the central core of the decision-
making process.

Because of the inter-relationships between the factors, there is
some scope for streamlining the decision-making process by linking
related issues together. Moreover, some issues are especially relevant
to only a subset of the possible implementation arrangements, and this
fact can be exploited by grouping the issues in such a way that they
can be used to consider possible location options one by one. For
example, issues that relate particularly to local support options may be
considered together.

Unfortunately, this arrangement is not perfect, since most issues
affect all location options to some extent. An example is the
consideration of the performance of LOCs: LOCs are most obviously
relevant to remote support options due to the long distance between
the operational and support sites; however, LOCs of some form are
essential for every support option, and so should always be
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considered. Thus, to be most thorough, every issue should be

considered for every option.

Performance Measures

Although the sequence with which the issues from the factors

are considered can guide the selection process by allowing
implementation options to be successively ruled out, the most

thorough approach involves evaluating all feasible implementation
options and then choosing amongst them. This requires a set of
performance measures against which each option can be evaluated, to

illo* cotr,parisons and hadeoffs between the options. The following

performance measures are suggested (in no particular order):

. Operational Effectiaeness, The likelihood that the operation will be

completed quickly and successfully is highly influenced by the

effectiveness of the combat forces. Accordingly, operational
effectiveness is an important performance measure.

o Cost. The total cost of the operation should be minimised' The

combination of this measure and the preceding one gives a
measure of efficiency, since efficiency is the quotient of
effectiveness divided bY cost.

r Risk. Dangers to Persons, equipment, facilities, and the

environment should be minimised.

. Legal Compliance. options that are most consistent with
applicable laws (including international humanitarian law) are

clearly preferable. Unfortunately, the need to interpret
legislation and treaty provisions, and the uncertainty associated

with military operations, means that it is not possible to treat

legal compliance as a black-and-white issue.

These measures will often be found to be incompatible with one

another; for example, the most operationally effective option may also

cost the most, entail considerable risk to a large number of personnel,

and be legally dubious. It is necessary to make compromises between

the measures when such incompatibilities arise.
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The Method
The decision-making process must combine all of the topics

described above. One possible method is shown in Figure 7.1.

Figure 7.1: Decision Making Method

1,. For each scenario'.
2. For eachfunction:

3. Identify all feasible
imp I em ent at i on an angement s (rn
terms of location, personnel and
mobility) for the performance of this
function in this scenario.
4. For each feasible
imp I ement at i o n arr ang ement :

5. Assess the suitability of
this anangement in terms of
the p erf o rman c e me a sur e s, by
considering the applicable
issues from all of the factors.
6. Reject this arrangement rt
unworkable.

7. Note the most suitable
qlrangements for this function in this
scenario.

8. Look across allfunctions and rationalise. This
should lead to a reduction in the number of
different imp lementation arrangement s needed.

9. Look across all scenaios and rationalise. This
should lead to a further reduction in the number of
implementation arrangement s needed.
10. Implement the anangements that remain, or retain
the ability to do so.

This basic framework may be varied to suit different
requirements. For example, for reactive planning, only the scenario to
be undertaken needs to be considered, so the outermost loop (steps 1

and 9) need not be performed. Similarly, to evaluate the requirements
for a single function, such as when considering the extent to which it
may be market tested, only the function in question needs to be
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explicitly considered (although it will still be necessary to take into

aciount the arrangements for the functions with which it interacts). In

this case, the loop represented by steps 2 and 8 becomes irrelevant.

As discussed under 'Implementation Arrangements', the

interdependencies between functions may make it preferable to
consider functions in groups, with compatible implementation

arrangements proposed for each function. The Figure 7'1 method is

still applicable-when this is done; the only difference is in the sets of
functibns and implementation arrangements that are evaluated'

The Issues
step 5 of Figure 7.1 specifies considering the applicable issues

from the factors discussed in Chapters 2 to 6. These issues are

summarised below, rearranged to encourage selection of the nominally
preferable (cheapest) option first. Criteria common to all forms of local

support (in situ lnd deployed) are listed together, prior to considering

iszuLs specific to the most preferable local support option (in situ).ln

addition, the ubiquity of threat-related issues justifies their

consideration particularly early in the process' The final issues

considered relate to priorities, to ensure that a'gold-plated' solution is

not selected when it cannot be justified.
Because the issues are presented in order of nominally

decreasing location preference, they will generally be expressed in the

negative. lhir n 
"u.,t 

that an option may be considered to be feasible

,rr,i"r, the issues indicate otherwise, in which case the next listed

option must be considered. However, the most thorough approach is

to evaluate all options before making a final decision'

Defer Function
The cheapest option is not to conduct the support function at all;

or if this is not feasible, to reduce the extent to which it is conducted.

The impact on operational effectiveness will indicate which functions

may be partially or totally deferred for the duration of the contingency:

the- deferral of critical iupport functions would have a direct and

immediate adverse impaci bn effectiveness, whereas the deferral of

less critical functions can actually have a beneficial influence on

effectiveness by freeing up resources for more critical functions. The

function criticality criteria and framework discussed for Factor 17 can

be used to guide such decisions. Examples of functions that may
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sometimes be deferred are equipment deeper maintenance, high-
quality catering, recruiting, training, procurement of non-critical items,
and so on.

A greater range of functions may be deferred during short
scenarios, since there is less likelihood that the deferral of indirect
support functions will impact on operations. Moreover, the lag in
response of some functions, such as capital equipment procurement
and basic training, means that they could not have an impact on a

short operation even if undertaken. However, during lengthy
scenarios, relatively few functions can be deferred since it becomes
more critical to conserve and replace all of the resources required for
the operation (personnel, equipment and facilities).

If it is not possible to totally defer a support function for the
duration of the operation, it is necessary to consider further issues to
determine the best location in which to undertake the function.
However, it is still important to minimise the extent to which the
function is performed consistent with operational effectiveness, since
this still reduces costs which may be reallocated to more beneficial
activities. Moreover, any other adverse consequences of support
function performance, such as exposure to risk or legal complications,
are likewise minimised.

Threat
Having ruled out the option of deferring the function, a general

consideration of threat-related issues is useful prior to considering any
specific location options. This is because a high level of threat can have
a major influence over many other issues that need to be considered,
thus making the consideration of threat a common preliminary to
much subsequent analysis. Conversely, the effect of threat can often be
ignored in those scenarios where the level of threat will be low, which
greatly simplifies the analysis task.

Threat-related issues appear to most directly affect local support
options, be they in situ or deployed. However, threat also affects the
reliability of remote support options since it may degrade LOCs,
noting that the provision of LOCs is really just other support function
on which other functions depend. Accordingly, it is initially reasonable
to consider the effect of the scenario's level of threat independently of
any particular support option.
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Plate 7.1: Guarding against the Threat in East Timor,1999
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A RAAF Airfielcl Defence Guard stands guard as a USAF Hercules is unloaded' Since

thL' nature of the threat was essentially limited to the risk of small arms fire, a secure

perinleter provitled aclequate security on base. Plrotogroptr by cortrtesy of Electronic Mcdio

Utrit, Dclnrtnrent of Dclctrcc, @ Cottrtttottuenltlt o-f Arrstrrtlin'
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In a scenario in which the level of threat cannot be ignored, it is
necessary to evaluate the level of threat posed to the support facility
being considered. This evaluation should consider both the possibility
that the facility may be attacked as a target, and the possibility that it
may suffer collateral damage.

Some functions (such as medical) are afforded immunity from
attack under international humanitarian law, and in scenarios where
the adversary seems likely to honour such law, the probability of
facilities accommodating protected functions being targetted for attack
is low.

Unfortunately, things are more complex for the majority of
functions, for which no general immunity from attack exists. These
may be attacked if the adversary believes that doing so would provide
a definite military advantage, and that the attack was both feasible and
worthwhile. These latter considerations are influenced by the extent of
hardening, dispersal, redundancy, defence and deception associated
with the facility and, in turn, many of these properties depend of the
nature of the adversary's weapons. For example, if the adversary
possesses air-launched PGMs, an air defence system is necessary to
provide reasonable defence from attack. If the adversary might use
cruise or ballistic missiles, then a theatre missile defence system is
required to reduce the threat of attack. If only small-arms fire may be

encountered, then a secure perimeter will suffice.
The accuracy and power of the weapons used are the final issues

to be considered when evaluating the level of risk posed to a support
facility that may be a target.

The risk of a facility suffering collateral damage must be
assessed independently to the risk that it might suffer damage from
being targeted, since different considerations come into play. The risk
of collateral damage depends on the distance to facilities that may be

targeted and the power of the weapons employed; moreover, the
threat is reduced if more accurate weapons are used (which is opposite
to the effect of weapon accuracy on the level of risk posed to targeted
facilities).

Before the overall level of threat to the support facility can

finally be established, the effectiveness of protective measures must be

considered. Such measures include the provision of shelters,
evacuation plans, NBC protection, and so on. For best results, many of
these measures require some amount of warning prior to attack (which
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may or may not be provided by the adversary in accordance with
international humanitarian law).

Finally, the overall level of threat to the support facility nray be

evaluatecl, by combining the risk that the facility may be targeted, the

risk of collateral damage, and the effectiveness of protective measures'

Having determinecl the level of threat to the support facility, it is
now possible to evaluate the clesirability of the proposecl support
arrangements in terms of the four performance measures. There is

clearly a direct relationship between the level of threat to the support
facility ancl the measure of risk. In addition, a high level of threat to the

facility will reduce effectiveness and increase cost, due to the impact of

successful attacks (interruptions, losses, repairs, extra allowances and

incentives to keep personnel in the area, and so on). The effects are

exacerbated in long-duration scenarios.

If the level of threat to the support facility is not trivial and the

support arrangements being evaluated involve the use of civilian

personnel, some additional adjustments must be made. Effectiveness

may be further reduced due to the possibility of civilians choosing to

evacuate the AO, or contractors being unwilling to deploy'

Furthermore, if the need to conduct the support activity in this marlner

is foreseeable and avoidable, then the legality of the arrangements

must be questioned due to possible inconsistency with international

humanitarian law.
The above-mentioned considerations concerning the use of

civilians in high-threat situations may, of course, be side-stepped by

the use of reserve forces or conscripted forces. such solutions provide

the effectiveness and legal benefits of military personnel, while

avoiding some of the costs associated with maintaining permanent

military forces between operations. Unfortunately, current legislation

prevents the large-scale use of such options in most scenarios

(although voluntary reserve service can still be highly beneficial), and

tends to inhibit the recruiting of reservists. Hopefully, new legislation

will soon be passed to relax these constraints, but funding is likely to

remain a problem. Moreover, the lower readiness standards of reserve

and conscripted forces means that their usefulness is limited in
scenarios involving short warning and short duration.

The use of methods to protect personnel, equipment and

facilities also needs to be fully reflected in the performance measures.

Although protective methods may reduce the level of threat to the
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support facility, there are negative side-effects: cost is increased, and
effectiveness is reduced due to lost productivity.

Local Support
There are a number of issues that are common to all local

support options, which includes both in situ and deployed local
support.

One set of issues that is primarily associated with local support
options is that concerning the level of assurance of performance. In
general, the reliability of function performance will be reduced in local
support options, especially where higher levels of threat are involved.
This effect applies particularly where the local support option involves
using civilian personnel in a high-threat environment, due to the
possibility of evacuation, failure to deploy, or failure to meet
deployability standards. The benefits of the use of reserve or
conscripted forces in lieu of civilians were discussed previously when
considering the effect of the level of threat.

These problems are magnified if the deployment environment is

particularly hostile in terms of heat, humidity, airborne particulates,
corrosiveness, disease, terrain, or NBC contaminants (the likelihood of
which relates to the scenario's level of threat). The effect of such

conditions on personnel, equipment, facilities, and LOCs must be

considered, and will usually translate to reduced effectiveness and
greater cost.

Extensive local support also increases the potential for security
breaches, due to the ability of support workers to observe operational
(and related) activities more closel/, and the larger number of people
to whom such exposure is afforded.

Local support can be difficult to effect at short notice, due to the

need either to arrange in situ support or to deploy support. However,
where warning time or sustainability requirements are sufficiently
long, this will be less of a constraint. Moteover, where operations must
be sustained for extended periods, the sheer amount of support
required tends to encourage the use of local options to minimise the
resources lost to LOCs, and to efficiently provide services that cannot
be deferred, such as proper catering and deeper levels of maintenance.

The reliability of the support function will have an impact on the

effectiveness of the operation, as may any security breaches. Moreover,
the problems of local support described above will also generally incur
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a cost penalty, covering such measures as exercising deployment
insurance, compensation, security management, deployed contract
management, and so on. Where civilian-specific performance concerns

lead to a decision to retain surplus military capacity, the additional
cost of this must also be included.

In Situ Local Support
If local support appears to be desirable, the precise form of local

support may now be considered in more detail. The main decision is to
select between relying on in situ services and facilities, or deploying

organic support. First preference should be given to in situ support

options, since they can be considerably cheaPer than the alternatives

while still providing responsive support. ln situ options are a subset of
the range of support function implementation options listed in
Table7.1., as shown in the table below.

The use of support services that are already in situ in or near the

AO provides several benefits. The cost of in situ support arrangements
is usually the cheapest, especially when such arrangements obviate the

need to retain organic capacity. Furthermore, HNS may be partially or
completely funded by the host nation. The effectiveness of the

operation is often enhanced by having the support function performed

in close proximity to the operation. However, there may be

disadvantages in terms of effectiveness, cost, risk and legality if the

level of threat is high, especially if civilian options are used, as

discussed previously. Conversely, if the level of threat is low, the

'business as usual' effect could constrain Defence's access to in situ

services and facilities, with consequent reduction in effectiveness and

possible cost increases.

Table 7.2: ln Slfz Support Arrangements

Mobility
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The use of local facilities bestows similar advantages to the use
of complete support services. Again, there are usually cost and
effectiveness benefits, although the cost saving is reduced since

personnel must be brought in from elsewhere to perform the function.
In this regard, the use of local facilities is effectively a combination of in
situ arrangements (for facilities) and deployed support (for personnel).

Having established the basic effect of in situ support
arrangements on the performance measures, it is necessary to do some
'fine tuning' to take particular circumstances into account. This is more
difficult when conducting pro-active planning due to the uncertainty
associated with many aspects of the scenario, which necessitates
adopting a risk-management approach. For example, since the precise
location of a future scenario is not known, the extent of in sifu support
or facilities cannot be precisely determined. This applies to HNS and
TCS as well as Aushalian infrastructure, since there are no guarantees
about the level of foreign involvement in scenarios relevant to
Australia, or about the level of support others may be willing to
provide to Australia should they choose to participate. Optimistic
assumptions concerning the availability of in situ support options will
be cheaper overall, since alternative arrangements need not be made
(such as retaining in-house capacity). However, the potential reduction
in operational effectiveness should the assumptions prove incorrect
must also be factored in.

The required operational intensity will also have an effect on the
extent to which in situ support can be utilised, since higher intensity
operations may overwhelm the infrastructure's capacity to provide
support.

The type of function being considered will also have a great
bearing on the likelihood of in situ support being available. Common
infrastructure services, such as the provision of food, water and power,
are more likely to be available than are highly specialised functions,
such as the maintenance of combat aircraft. At the latter extreme, in
sifu support virtually requires the existence of dedicated military units
in the AO, be they Australian, HNS or TCS. The likelihood of foreign
support being available for specialised functions depends on the level
of interoperability between Australia and the country in question.

Since ln situ arrangements are usually organised on an ad hoc

basis, the quality, reliability and compatibility of support is often less

than may be expected of dedicated services that have been groomed
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during peacetime specifically to undertake the required function. The

effectiveness of the operation may be constrained by problems arising

from this. A similar effect may occur with the use of HNS or TCS,

when the donor country allocates highest priority to supporting its
own needs.

The extent to which in situ support services and facilities may be

relied upon also depends on the durations associated with the

scenario. A lengthy warning time is most beneficial, since it provides
time to engage and adapt the local infrastructure to meet defence

needs. A long sustainability requirement also provides opportunities

for this, but is not as beneficial since the work of engaging industry

must be undertaken during the operation in this case.

The use of HNS personnel can also pose a particular security

hazard, which may require extra security measures to avoid the loss of
effectiveness caused by breaches of security.

Remote Support
If in situ arrangements do not seem feasible, the next option

should be to consider remote support arrangements, as indicated in
Table7.3. Remote support options will generally provide economical

support with negligible risk to the facilities and staff involved.

The primary consideration concerning the feasibility of a remote

support option is whether the service can be provided to its customers

over LOCs. If a support function needs particularly good access to
resources that need to be located in the AO, and that cannot be readily
relocated, then the support function must also be located in the AO to
avoid a considerable impact on operational effectiveness. This criterion
will apply to resources such as operational aircraft, personnel, air base

facilities, the local infrastructure and media, and resources required by

Table 7.3: Remote Support Arrangements
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other support functions that need to be located in the AO for best
effect. The need for very close coordination between functions may
also necessitate their collocation.

As discussed in Chapter 3, there will usually be multiple LOCs
associated with any one support function. Links must exist from each
support function to those elements it is supporting, which may be
operational elements or other support elements. In addition, most
support functions rely on other functions to support them, and links
must also exist between these.

The effectiveness and cost of remote support arrangements is a
function of all of the required LOCs. For example, locating an aircraft
maintenance facility near to the corresponding operational squadron
minimises the problems with the supply line between the facility and
the squadron (which would predominantly involve moving aircraft
between the venues). However, if it is not possible to keep the
maintenance facility supplied with spare parts over the potentially
Iong line of supply back to the Australian MSA, then operations will
inevitably be affected. Because of this effect, it is necessary to consider
the performance of all of the LOCs associated with a particular support
arrangement, and combine the results to assess the overall feasibility of
the arrangement.

The following issues need to be considered for each LOC:

. The level of threat can affect the performance of a LOC. The
impact of threat depends on the LOC's aulnerability. which is a
function of the length of the LOC through high-threat areas, the
nature of the threat, and steps taken to protect the LOC (such as

defence, repair, redundancy, and support from groups involved
in implementing the LOC).

o The load (or demand) on the LOC is a function of the frequency
with which items must be moved, their volume and weight,
speed of transit, and the length of the LOC. The load on the LOC
can be reduced by prepositioning items prior to the contingency.
The load will be increased where the LOC passes through high-
threat regions due to the need to replace items lost in transit; the
extent of this increase depends on the LOC's vulnerability.

o The capacity of the LOC is a function of the capacity, speed and
number of vehicles utilised (or equivalent values where the LOC
is a fuel pipeline or similar). The capacity is also better in areas
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having a high-quality transportation infrastructure and

favourable environmental conditions, and where warning time

exists to establish suitable arrangements prior to their use'

However, capacity is eroded by the length of the LOC, and also

by the exteni of its vulnerability if it passes through regions of

high threat due to losses of items, lengthened routes, and

overheads associated with providing protective measures'

LOCs effectively consume resources, in that resources in transit

can usually neither be used nor worked on. This overhead is

greater for longer LOCs, slower LOCs, and where the frequency

of demand is highet.

Where resources may degrade en route, including the

deterioration of the condition of casualties, the additional
resources lost if they are tied up in slow LoCs must be factored

in. The extent of such losses is reduced if the resources may be

preseryed, or Patients heated, while in transit'

A LOC's responsiueness to variations in operational requirements

depends on the length, simplicity and flexibility of the LOC, and

on the speed of transit. The quality of available communications
is also important, and will generally be more limiting in forward

locations due to infrastructure constraints and the possibility of

interdiction. The need for responsiveness is greatest in scenarios

where flexibility is paramount, such as high-intensity combat

operations.

The overall quatity of the LoC is essentially its capacity divided

by the load required of it, plus some correction to take into

account its responsiveness to varying demands' A penalty must

be applied to reflect resource losses athibutable to the use of the

LOC.

Not all LoCs are equally important, and so the criticality of each

LOC needs to be assessed before the overall effectiveness of the

network of LOCs can be determined. The importance of a LOC

depends on the criticality of the resources it carries, which in

turn depends on the resources' scarceness, cost/ required

responsiveness, and so on.
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. Finally, the impact on operational effectiveness due to
dependence on the LOC may be assessed. The LOC's
importance and quality should both be considered. In essence,
any resource shortages that would result from the use of the
LOC and that would affect operations must be taken into
account; the best example of this is where the ferrying of aircraft
impacts on their availability for operations.

. Likewise, the impact on cost arising from using the LOC can also
be estimated. In addition to the direct cost of providing the
transportation, it is necessary to add in the cost of resources tied
up in transit and those lost due to interdiction, plus the costs
associated with providing protection for the LOC if necessary.

o Where the LOC carries casualties, any deterioration in their
condition during transit must be levied against the performance
measure of risk

It is worth reiterating that the above issues must be considered
for each LOC associated with a particular set of support arrangements,
due to the interplay between the facilities and LOCs involved. Usually,
moving a support facility further forward will reduce the length of
LOCs between it and the elements it is supporting, while also
extending the length of LOCs between it and the elements on which it
depends for support. However, this need not be the case: it may be
better to relocate the second-line support agencies further forward as

well, or it might be possible to find alternafive sources of second-line
support closer to the relocated facility (see Figure 7.2).

Another reason to carefully consider the whole network of LOCs
is to avoid sub-optimal decisions caused by neglecting parts of the
network. For example, it might appear that relying on the local
infrastructure in the Northern Territory would relieve constraints on
LOCs, since the ADF would no longer need to haul resources over the
long, slow and vulnerable LOCs back to the MSA. However, since the
Northern Territory is far from self-sufficient in many regards, the
problem of transporting the required goods is merely transferred to
local contractors, who may well have to share the same roads and
perhaps even compete with the ADF for a slice of the available civilian
transportation capacity. This is not to say that such an option should
never be considered, but rather that the full implications of using it
should be taken into account.



208 Where Are They lMen You Need Them?

Figure 7.2: Possible Effects on LoCs of Relocating a support Facility
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Compared to most forms of local support, remote support via
LOCs can usually be implemented relatively quickly. This makes it
especially suited to short-warning requirements. Remote support is
also especially preferable where contractor performance is involved,
since this enables the contractor to continue with other business in
parallel with defence requirements, which in the long run should
translate to cost savings for defence.

Deployed Local Support
Once all other options have been eliminated, deploying local

support into the AO is the only remaining course of action. The
possible options for deployed local support are shown rnTableT.4.

Deployed local support arrangements will generally provide the
greatest effectiveness and flexibility, due to the extent of organisational
integration between supported and supporting elements, and the
convenience of communications. However, if the forces need to be
redeployed elsewhere, the existence of extensive deployed support
becomes a major burden.

The feasibility of deploying support is constrained by the
portability of the function concerned, in terms of the bulk, weight and
fragility of the necessary equipment and facilities. This consideration
requires a comparison between the transportation effort required to
relocate the function and the transportation capacity that would be
available to do this. Relocating support functions is very expensive,
and the less obvious costs of procuring and maintaining deployable
facilities, and periodically exercising the deployment, must also be
included. Moreover, deploying existing support services impacts on
operational effectiveness during the periods of relocation.

Table 7.4: Deployed Local Support Arrangements

Non-deoloved Australian

ed Australian
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Deploying functions to provide local support is less efficient if
the in sifi.r infrastructure is poor, since a broader range of suPPort

services would need to be deployed to atone for infrastructure

deficiencies. The ADF may need to undertake the performance of

infrastructure services that are inadequate locally even where the

support being deployed is predominantly contractor-based. For more

substantial operations, considerable personnel suPport functions will
also need to be provided locally, such as welfare and chaplaincy. All of
these requirements will drive up the cost of deployed local support
options.

When contemplating an option that involves the deployment of

contractors, it is important that the full range of potential costs be

considered, rather than basing the cost directly on peacetime

arrangements. Additional expenses may be incurred in the areas of
planning, fitness for deployment, self-defence, health, security, salary

incentives, insurance, accommodation, shelters, protection, and surge

capacity. Civilian local support options may also run into special

ptoble*r if deployed overseas, due to difficulties with the host nation

or third country concerned.
Mixed military-civilian support options may cause morale

problems, due to the disparate conditions of employment likely to be

applied to the different categories of personnel. This may also lead to a

reduction in the level of reliability of function performance.

Deployed support becomes more difficult in scenarios of long

duration due to the need to rotate personnel out of the area of
operations after some period. This causes a drain on expertise which

dLgrades effectiveness, but, probably more importantly, also requires

additional personnel (and transportation capacity) to be able to effect

the changeover. The costs associated with this can be very substantial.

Where military personnel must be used, such as in high-threat

sifuations, the use of reserve forces to provide rotation personnel

would reduce these costs considerabl/, but is only feasible when

reserye forces can be maintained at the required readiness levels and

can be legally called out.

Prioities
Compromises often need to be made between the performance

measures, and especially between those of effectiveness and cost.

Various attributes of the scenario being evaluated can be used to guide
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such decisions. In particular, the importance of the scenario (what is at
stake) will be a major factor, with more important scenarios justifying
higher levels of effectiveness despite the increased cost.

Unfortunately, the uncertain state of current Australian defence
policy makes it difficult to distinguish just which scenarios are deemed
to have the highest priority. Until recently, DAA was accorded this
privilege; however, the recent furmoil in East Timor seems to have
accelerated moves to increase the relative emphasis on regional
peacekeeping operations and the like. It is also necessary to consider
the priorities of HACC and equivalent overseas scenarios, which will
generally be somewhat below those of combat operations. Despite
these complications, it remains generally true that scenario priorities
decrease with distance from Australia.

The application of scenario priorities to the performance
measures is equivalent to adjusting the level of optimism applied to the
issues discussed previously. For example, for a highly important
scenario, it would not be prudent to assume that comprehensive in situ
support would necessarily be available, even though such an
assumption could save large amounts of money. Similarly, extensive
civilianisation may limit options for deploying support, especially in
higher threat scenarios; this may be acceptable for scenarios where
Australia has some discretion concerning its level of involvement, but
is less appropriate for more critical scenarios.

The priority of achieving highly reliable support is also affected
by the intensity of the scenario, which will generally (but not always)
correlate with its importance.

Some functions will also justify a higher priority due to their
direct relationship with operational effectiveness. The framework and
criteria described in Chapter 6 can be used to help to determine which
functions fall into this category.

Rati on ali sing An angem ent s

Having identified appropriate arrangements for each function
and scenario in isolation, it is necessary to 'step back' and ensure that
the arrangements chosen can work well together and are appropriate
for all scenarios. This is done at steps 8 and 9 of Figure 7.1.
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Ration alisin g acr oss F un c ti on s

If independent decisions are made for each support function in
isolation, the resulting distribution of functions is likely to be highly
inefficient. For example, it would not be sensible to maintain a base

with only one function undertaken on it; generally, functions should be

collocated for efficiency of transport, support, protection, and so on

(that is, the ,lower level' support functions identified in the framework
described in Chapter 6). Furthermore, the efficiency of contracting out
support can be increased if the scope of the work packages is broader.

That said, too much centralisation of support in the AO could

create centres of gravity worthy of the adversary's attention. As

described in Factor 18, support functions tend to get grouped together

by virtue of efficiency and the need for access to shared resources; left

unchecked, this process can increase the size of the deployment
footprint considerably. It is necessary to 'draw the line' somewhere,

and rely on remote support to avoid trying to move all functions into

the AO, at great exPense and risk.

Rationalising across S cenaios
Another aspect requiring rationalisation is to avoid locking in

support arrangements that work well for one scenario but not for
others. For example, peacekeeping operations may be supported using

in situ and remote options to a large extent, while DAA may require

extensive deployed local support. These disparate requirements must

be balanced with a view to the relative importance of the scenarios

concerned.
The need to retain the capability to implement a function in one

particular manner for one scenario may make it feasible and

economical to use those same arrangements in other scenarios. For

example, if it is necessary to have the ability to deploy a contractor to

support DRI operations, the feasibility of deploying the same

contractor for other scenarios may be increased since the marginal cost

of doing so is small. By rationalising support arrangements in this

manner, the overall number of different implementation arrangements

for which capability must be retained is reduced.

Other Considerations

As if matters were not complex enough, a final decision on the

support arrangements to be adopted needs to consider issues other
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than what works best from a geographic point of view. For example,
military personnel provide greater flexibility, in that they can be

transferred to other tasks if necessary; and commercial options
facilitate access to the greater depth available within industry for many
support functions. Such considerations are beyond the scope of this
paper.

Example Applications
The total number of combinations of potential military scenarios

and support functions is very large. This precludes stepping through
the method presented above in detail for all cases within the scope of
the present work. Rather, a few example applications will be

considered to demonstrate the application of the method, and only the
most salient issues will be mentioned to avoid obscuring the analysis
with minutiae.
Regional Peacekeeping

The scenario considered here is a hypothetical regional
peacekeeping operation similar to the 1999 East Timor deployment,
albeit on a smaller scale and involving less threat. A single air base

needs to be kept in operation. Reactive planning is assumed, with the
level of threat being sufficiently low that facilities located on defended
military bases can be considered to be safe. We will also assume that
the local in-frastructure is able to provide some basic services to visiting
forces.

Arrangements for all support functions need to be determined,
as indicated at step 2 of Figure 7.1. However, only the support function
of catering will be considered in any detail, with some additional notes
on aircraft maintenance included to provide some contrast.

Catering

Catering will be required to support the personnel
accommodated on the base (and perhaps those deployed nearby).
Possible implementation options are listed at Table 7.5, as required by
step 3.

First, the relevant issues from the factors discussed in the
previous chapters must be considered for each of these options (step 5).
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Table 7.5: Regional Peacekeeping Catering Options

Option Location Personnel Mobilitv
1 Local

/on base)
ADF Deployed

(from Australia)

z Local
(on base)

Civilian
(Australian conhactors)

Deployed
(from Australia)

3 Local
(nearbv towns)

Civilian
flocal suooliers)

HNS
(irr sif rr infrastructure)

Remote
(Australia)

Civilian
(Australian contractors)

Non-deployed

5 Function deferral ( Lse ration packs)

Option 5 is the first to be considered, since it is cheapest and

easiest. However, we will assume that the operation may require
personnel to remain overseas for several months, and the extended use

of ration packs is undesirable. Accordingly, other options should be

explored.
General issues concerning the level of threat are considered next.

The level of threat on the base is low, given a secure Perimeter. Critical

support functions located outside such a perimeter could be subject to

harissment or small-arms fire. However, this would not affect any of
the options for catering identified above, since catering is not such a
critical function that it is likely to be targeted. The likelihood of
collateral damage is also negligible, since options 7, 2 and 4 are in
protected locations, and no targets should be located within nearby

io*.,r (option 3). Accordingly, threat-related issues do not help to
distinguish greatly between the options, although option 4 would have

some small advantage in this regard.
Next, the feasibility of local suPPort options can be assessed.

Since the level of threat is relatively low, local support is acceptable,

regardless of the personnel utilised. The nature of the environment

may pose greater impediments, but still not to the extent of ruling out

local support options. security concerns should be negligible for all
options, since catering staff would get little exposure to operational
information.

The possibility of in situ support (option 3) is considered next.

We will assume the level of service that could be provided is adequate,

although there may be minor concerns regarding quality and

reliability. This should be the most economical option, and should still
deliver adequate levels of operational effectiveness, legal compliance
and low risk. The use of HNS should not Pose great security problems
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since they woulcl not be working on base. Accordingly, option 3

appears to be favoured at this stage of the analysis.
The remote support option (option 4) would be considered next.

In principle, catering could be undertaken remotely, since it does not
require simultaneous access to resources that must be located in the
AO. The deciding issue is whether the function could be adequately
linkecl to the AO via LOCs. The constraining LOC for option 4 is that
between the contractors in Australia and the deployed personnel to be

fed. This LOC should not be influenced by the level of threat; however,
the seemingly trite consideration of degradation en route effectively
prohibits the extensive use of remote support for catering.

LOCs are involved in virtually all support arrangenlents, and so

must be considered for all options rather than just for remote support.
For options 7, 2 and 3, the LOCs to consicler are those between the
caterer and those who provide the items it requires, and between the
caterer and the personnel to be fed. In all cases, these LOCs can

perform quickly, reliably and cheaply, and so do not levy additional
constraints on the decision-making process.

The final options to consider are those involving cleployed local
support (options 1 ancl 2). It is likely that these options would be the

most expensive and difficult to implement, although it is quite feasible
to do so. In this scenario, local facilities may not be available to
accommodate deploying support functions, and the snowballing effect
of increasing deployment size would also be detrimental. The
effectiveness of these options is likely to be greatest, but this would not
justify the additional expense involved.

On the basis of the analysis so far, option 3 (irt sittr support) is

preferred. There is little need to make adjustments based on the
priority of the scenario since this option is probably the cheapest, as

well as offering a good level of effectiveness. The measures of risk and
legality are not significant in this scenario, and so do not help to

distinguish between the options.
In a complete analysis, this decision should not be lockecl in until

it can be rationalised against the interim decisions for other support
functions (step 8). In this case, such rationalisation is not likely to make

any difference, since the use of in sittr services has little bearing on the

performance of other functions. In fact, the case in favour of this option
is likely to be strengthened, since analysis of other functions is likely to
reveal some that should be implemented on the base for best effect,
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and the available facilities on base are likely to be in great demand.

Any option that does not compete for these scarce resources should be

further favoured.
Accordingly, in situ catering arrangements should be

implemented for a scenario such as this. It may be necessary to

augment this with deployed and remote support to make up for any

deficiencies in niche areas and to assist with integration into the

military system. Another variation would be to locate the in situ

services on base, which could provide slightly better levels of service

and safety, at the expense of requiring that extra facilities be made

available.

Aircraft Maintenance
The options available for aircraft maintenance would be similar

to those described for catering (Table 7.5), except that option 3 (in situ

support using the local infrastructure) would not be available, being

beyond the capability of the local indushy. Moreover, such an option

would involve increased risk, and perhaps raise legal questions, since

it would involve placing aircraft in a contractor's facility that could be

exposed to enemy action. Local personnel could be used to assist the

aircraft maintenance function by being grafted into options'L ot 2,

where they could be trained to perform tasks such as aircraft washing

and refuelling.
In practice, it is unlikely that both industry and the ADF would

retain the capability to undertake the same maintenance functions,

such as options 1 and 2, since such duplication is inefficient. However,
both options will be considered just to demonstrate the decision-

making process.
It is best to treat aircraft maintenance as a set of functions,

ranging from the frequent but simpler'operational maintenance' tasks

such as'before flight' servicings and simple repairs, through to 'deeper

maintenance' activities such as major servicings and more extensive

repairs. The differences between these functions almost always result

in different decisions concerning the appropriate location in which

they should be undertaken.
The deeper maintenance functions are easiest to consider for this

scenario. Deferral of deeper maintenance is a definite option during an

important operation of short duration, but should probably not be

necessary in this scenario since there should be enough aircraft in the
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fleet to undertake the operation without needing to defer maintenance.
Local support is feasible so long as it is performed on base to constrain
the level of threat, but in situ local support is not an option since it is
beyond the capability of the local infrastructure. Remote support is
also feasible, since the impact of LOCs is quite acceptable for deeper
maintenance as the transit time is relatively short and the trip need not
be undertaken frequently. Deployed local support would also be
theoretically possible, but would be extremely expensive due to the
difficulty of deploying all of the required facilities, equipment and
specialist personnel. Accordingly, remote support would be the best
option for deeper maintenance.

For operational maintenance, deferral is not realistic since it is an
essential part of preparing aircraft for operations. As with deeper
maintenance, local support is feasible, but is not within the capabilities
of the in situ infrastructure. Remote support would be highly
problematic if not impossible, since the very act of shuttling aircraft
back to Australia for maintenance would generate further maintenance
requirements, and the frequency with which such flights would be
required would seriously impact on aircraft availability and hence
operational effectiveness. This leaves deployed support (using either
ADF personnel or contractors) as the best option, even though it would
entail significant cost and effort (albeit nowhere near as much as for
deeper maintenance). Since the level of threat on the base is considered
to be low, either ADF or contractor performance would be acceptable,
and so the decision between these should be based on contracfual
adequacy and cost. The contractor option should normally be cheaper,
and so should be selected.

Defeniling Australia
The scenario considered here involves pro-active planning for

the defence of Australia against an adversary that has acquired the
ability to launch conventional bombs (including PGMs), as well as less

accurate Scud-type ballistic missiles. Such a scenario is, of course, most
unlikely, and is not technically feasible for probably five years at least.

However, the high stakes involved mean that planning for such a

scenario should at least be considered.
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Plate 7 .2: Aircraft Maintenance

A RAAF C-1308 unclergoes maintenance. Although some maintenance may be cleferred

or performecl well awal' from the AO, the more frequent minor tasks must often be

clone cleployetl. Plrotogrnph hy courtesy of RAAF Picture Gnllery, @ Conuontocnltlt of

Atrstrnlin.

Unless a maior power contributed combat units to assist

Australia's cause, we cannot assume that the conflict could be

concludecl rapidly. Accordingly, function deferral will generally not be

feasible, since the impact of non-performance may 'catch uP with us'

before the conflict is over. Thus, investment-type functions such

acquisition, deeper maintenance, recruiting, and training must still

continue, albeit perhaps in compressed form.
The level of threat is considerable. The adversary possesses the

ability to accurately target facilities within range using PGMs, and the

risk of collateral clamage is also substantial due to the possibility of the

use of inaccurate ballistic missiles and unguided bombs. While a

secure perimeter may keep facilities safe from ground forces, it is of no

use against airborne weaPons.
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This level of threat in the AO discourages the use of local
support, especially where civilians would be used for functions that
could be worth attacking, or where they may be located within a few
kilometres of such functions (such as on military bases). Only options
involving military personnel, including reservists, should be used for
such functions; however, civilians may be used for less critical
functions that may be located away from targets, such as catering. The
adverse environment in the north of Australia further discourages the
use of local support.

ln situ local support options would inherit all of the
disadvantages of local support generally, but should nevertheless be
considered because of their economy. Moreover, in a critical and large-
scale operation such as this, it would be essential to make use of every
available resource. The major impediment against extensive reliance on
in situ services is the possibility that there may be no adequate services
available in the required location. Given the importance of this
scenario, conservative assumptions would be warranted.

A saving grace in this regard is that air bases are almost always
constructed in the vicinity of towns, and so it is reasonable to count on
the services of the smallest such towns being available. Accordingly,
services available in towns such as Derby and Learmonth may be
assumed to be available, but the greater capacity and range of services
available in Darwin should not be depended on to provide local
support to FOBs, since the FOBs could be some distance from Darwin.

Therefore, the appropriate level of in situ support to plan on
would be that available in towns near the more remote potential FOBs,
with the further restrictions that civilians should not be used in
functions that could become targets, nor be placed in the vicinity of
such targets, unless effective defensive measures can be provided.
Thus, irz sifu support could generally be counted on to provide some
amount of catering, power, water, and so on.

Some consideration should also be given to the possibility that a

significant proportion of the local population may evacuate the AO if
the fighting gets too close. To avoid an unacceptable impact on
operations in such an eventuality, plans to undertake critical functions
using alternative options (such as remote support or deployed military
personnel) may need to be formulated. Some functions, such as

catering, may be deferred when necessary so long as sufficient supplies
are available.
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Remote support is nominally the next preference for functions

that cannot be performed by the irr sifrr infrastructure. Given the

limitations on in sittr support, remote support should be used quite

extensively. Of course, the major drawback of remote support is its

dependence on LOCs. Unfortunately, in a scenario such as this, LOCs

ur" tit"ly to be subject to interdiction, and the environment and

transpori infrastructure into the north of Australia also reduce the

cupuiity of LOCs. Therefore, critical functions for which an

inierruption in performance cannot be tolerated should not be

entrusted to remote suPPort.
The slowness of these LOCs also means that some amount ot

local medical and catering capacity would be necessary, to avoid

degradation in transit. It would also rule out remote support for a

,,rr-b.r of maintenance activities, since the impact on operational

effectiveness would be unacceptable. And, as always, functions

requiring access to resources that cannot be removed from the AO

must also be located forward. However, a large range of important

functions can still be performed remotely from the operation, including

much aircraft and component maintenance.
Deployed local support is the only other option, and the high-

threat environment counts against its use in addition to the normal

problems of cost and difficulty. However, for high-intensity operations

in remote areas, there will often be little alternative but to perform a

range of critical functions locally, deploying the required personnel

and equipment from elsewhere to effect this.

Concluding Comments
The iomplexity of the problem of determining where to locate

support functions precludes the development of a simple process for

g"iai.,g such decisions. The method proposed in this chapter is

iapable of addressing the requirements of all support functiorts across

the whole range of military scenarios, and covers all of the issues

raised in the preceding five chapters.
The most p"trruiirr" issues are those associated with the level of

threat. Other important issues concern the extent of available in situ

support, the impact of the use of long LoCs, and the relative expense

of the various options. However, there are numerous other issues, any

one of which could be most significant in particular circumstances.
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Considering every issue for every scenario, function and support
option results in a very large number of combinations of matters to be
evaluated. The short-cut approach is to rely on the suggested
prioritisation of support options: defer the function entirely as first
preference; failing that, use in situ support if possible, otherwise use
remote support if possible; and use deployed local support as the last
resort. This sequence can produce different results to the standard
defence approach, which emphasises function deployability. The
suggested ordering is biased in favour of the more economical options,
which seems somewhat justified given defence's current financial
position. Moreover, the different solutions indicated by the suggested
priorities may highlight possibilities that would not otherwise be
considered.

The difference between the suggested priorities and the sfafus
quo is demonstrated by the current emphasis within the Department of
Defence on enabling the deployment of contractors into the AO. There
is relatively little work under way to catalogue,'capfure' or exercise in
sifu support services, nor to maximise the capacity and robustness of
LOCs to enable more extensive remote support. Even the possibility of
function deferral is not given systematic consideration. Of course,
deployed local support will often be necessaryi however, greater
consideration of the alternatives should serve to minimise the need for
this. Thus, the approach suggested in this chapter is highly compatible
with CSP.

Support options that involve the use of reserve personnel
possess considerable advantages when the use of deployed local
support is unavoidable. Reserve forces can provide the same level of
reliability, flexibility and freedom from legal complications as full-time
military members, but at a much lower overall cost. Greater
commitment to increasing the viability of reserve forces would provide
a greater range of support options, and would reduce the need to
deploy civilians into the AO, which is problematic in higher threat
scenarios. The nature of some of the limitations currently constraining
reserve forces may only be overcome by an injection of resources, and
this has seldom been forthcoming in past attempts to rejuvenate these
forces. However, it would be instructive to compare the costs required
to provide a greater range of reserve-based support options with the
costs required to provide contractor-based support in the AO, which
seems to be the current preference.
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The uncertainty associated with forecasting military operations

virtually necessitates adopting a risk-management approach. Examples

of where this is appropriate are in the extent of in situ support and

HNS that is assumed to be available. Defence planning tends to be

rather risk-averse, which may be appropriate when planning for

scenarios where any possibility of sub-standard performance is

unacceptable. However, in other cases, some more optimistic
urrrr^ptio.,s may need to be made, in the interests of balancing

capability with economY.
Related to the need to manage risk is the need to be able to set

priorities across the range of military scenarios in which the ADF may

te required to participate. This allows a rationalisation of the support

u.rurrg"*".,ts that need to be available, with lower priority scenarios

not juitifying highly reliable but expensive options: the current state of
the defence balance sheet does not allow 'gold-plated' support
arrangements to be retained for every scenario to which the

government might like to commit ADF forces. Unfortunately, the

imbiguous and seemingly transitional state of current strategic

guidince makes it difficult to clearly distinguish prioritie_s- between

iuch disparate tasks as DAA and regional peacekeeping. Hopefully,

future s*ategic guidance will be clearer and more realistic about the

government'i expectations and priorities for the ADF, to provide a

superior basis for planning.
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CONCLUSION

The aim of this study was to determine a method for deciding
which support functions should be collocated with combat forces, and
which should be located remotely from combat. Numerous policy
issues were identified that influence the ADF's ability to provide
appropriate support arrangements. These issues typically require
attention at the political level, or at the most senior levels of the
defence organisation. This chapter will summarise these issues, and
will also provide a brief summary of the suggested decision-making
process.

Policy lssues
Australian shategic guidance appears to be in a state of

transition. An increasing emphasis on expeditionary operations may be
discerned in the most recent defence White Paper, and subsequent
events, such as the 1999 East Timor operation, seem to have further
strengthened the priority being accorded to overseas operations.

Unfortunately, it is very hard to discern exactly what is currently
expected of the ADF, since the relative priorities between
expeditionary and other operations is not clear. Current policy seeks a
high level of capability across a wide range of tasks, but funding levels
are not consistent with this. The lack of consistency between
expectations and resources/ and the lack of clear priorities, inhibits
realistic support planning.

An implication of any increased emphasis on expeditionary
operations is that there may be a need for increased local support, since
the performance of the LOCs back to the Australian MSA may become
too constraining. However, other factors militate against local support,
including the potentially more rudimentary infrastructure that may be
available, and the likelihood of particularly harsh environmental
conditions.

Another issue associated with overseas operations is that of
HNS and TCS. These options for local support have no real equivalent
when operating within Australia. Any increased focus on operations
outside Australia should be accompanied by efforts to work out how
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HNS and TCS can be factored into Australian support plans, and

agreements with regional countries for such cooperation should be

pursued.
The prospect of high levels of conflict being required for DAA is

extremely remote for the next five or more years. However, the same is

not true of many houble spots within Asia, and the willingness of the

government to commit ADF forces to such operations could mean that
increased support capacity must be available over and above that
required for immediate DAA needs. The cost of such capacity would
be minimised by increased emphasis on in slfil support, including HNS

and TCS. Nevertheless, it is quite possible that the costs associated

with supporting overseas operations wiu exceed those required to

retain an adequate capability for DAA.
Some element of risk is associated with optimistic assumptions

concerning the extent to which in situ support options may be relied

upon, but the reduced stakes associated with scenarios remote from
Australia may justify such risk. This is an example of the use of risk

management to assist with decisions concerning support to the ADF.

Due to the frequently conflicting issues associated with such a complex

area, the methodical application of a risk-management approach is
strongly recommended. All too frequently, defence planning adopts

more of a risk-avoidance strategy, which involves planning to deploy a

maximum amount of support into the AO. However, this strategy is

the most expensive, may involve avoidable danger, and may inhibit

commercialisation. Before risk management methods can be applied

within the defence organisation, clear priorities for the ADF must be

specified in strategic gUidance to enable appropriate compromises to

be made between reliability and economy.
Given the parlous state of the Australia's defence budget at

present, greater emphasis should be placed on obtaining support from

the local infrastructure. unfortunately, this strategy is somewhat risky

and limited in the Australian context due to the lack of industry and

infrastructure in the north of Australia. However, the development of
the infrastructure with defence needs in mind would reduce the extent

of these limitations, and thus make increased reliance on in sifu
support more feasible. Furthermore, greater awareness among defence

planners of the capabilities of the local industry would also increase

the extent to which it may be factored into defence plans. This should

also include the use of intermediate locations, such as Darwin and
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Townsville, to provide support to regional operations, since such
intermediate locations often represent a useful compromise between
distance from the operation, safety, and availability of services and
facilities. Exercising the ability to 'capture' and utilise infrastructure
services would also foster greater confidence and reliance in their use.

Deploying support services into the area of operations should be
seen as a last resort, due to the expense and risks involved. The hostile
environments of many potential theatres further discourage the use of
local support, and especially deployed support. The costs associated
with deploying support are particularly uncertain when considering
commercialised support functions, since the emphasis on
commercialisation has so far been on peacetime efficiency rather than
support during operations. This lack of costing data makes it difficult
to determine the appropriate extent to rely on deploying
commercialised support, since the currently available costing data does
not reflect the full range of costs associated with deployed operational
support.

There is a nexus between the commercialisation of support
functions and the best location in which to perform those functions.
This relationship is particularly relevant in higher threat scenarios, due
to the requirements of international humanitarian law and the need for
assurance of performance. As a result, the advance of CSP should be
accompanied by a re-evaluation of support practices with a view to
achieving a greater proportion of remote support. This would
complement current activity to minimise the constraints on the
employment of civilians in the AO.

It is important to maintain a balanced perspective on the
significance of the operational problems associated with
commercialisation. Defence planning seems to be quite factionalised on
this issue, with some areas concentrating on the severity of the
problems that might be faced in unlikely but important high-threat
scenarios, while other areas point out that most operations involve
only low threat and conclude that commercialisation has little impact.
This polarisation points to the lack of a method for reconciling such
apparently disparate requirements; formal application of a risk-
management framework would help to overcome this problem.

The complications associated with deploying civilian support
functions may be side-stepped by greater use of reserve forces. This
would allow the benefits of civilianisation to continue to be reaped
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during peacetime without unduly sacrificing operational capability,

and was a fundamental aspect of the original plans for CSP. However,

without this leg to stand on, commercialisation may result in an

unbalanced defence capability, optimised for peacetime and not well
suited for higher levels of conflict. The seriousness of this problem

depends on the extent to which the government wishes to retain

options for higher threat scenarios.
Plans to rejuvenate the size and viability of the reserve forces are

under way again; however, Australia has a very bad track record for

bringing such efforts to fruition. The problems usually boil down to
inadequate legislation and resourcing, plus a lack of enthusiasm within

the ADF. There are already signs that the current efforts may founder,

or at least not be fully implemented in the near future.
It is possible to represent the required set of support functions in

a hierarchical manner, showing which functions depend on which

other functions (see the discussion of Factor 17 rn Chapter 6). This

representation indicates how directly any particular suPport function

impacts on operations, by assessing the'depth' of the function within

the hierarchy. This is an important factor to consider when deciding
which support functions may be commercialised. Moreover, when

problems with civilianised support do arise, it seems that the existence

of a modicum of 'surplus' uniformed military capacity is usually the

best way to minimise the risk of operational impact. This observation

should be considered when paring back uniformed support capacity.

The increased emphasis on overseas operations creates some

additional complications for both commercialisation and the use of
reserve forces. Although the issues involved in the overseas

deployment of civilianised support functions can probably be

adequately addressed, they do provide some further incentive to look

to other forms of support, such as increased use of the local

infrastructure or remote support. The problems confronting the use of

reserve forces in overseas operations are ostensibly legislative,

although some resource implications would also arise from moves to

broaden the dependence on reserve forces.

An increased emphasis on remote support must be accompanied

by greater attention to the efficacy of LOCs. LOCs are particularly
pioblematic within Australia, due to the paucity of population and

infrastructure in the north of the continent. The recent decision to

construct the long-debated railway link to Darwin is a major step
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forward in this regard. However, it remains true that attention must be
paid to the limited capacity and vulnerability of LOCs, since the
feasibility of remote support is utterly dependent on LOCs. A critical
evaluation of the adequacy of LOCs should be undertaken, and plans
for their use must be realistic. This might give rise to efforts to increase
the capacity of LOCs, which could involve such simple measures as
ensuring that adequate road transportation would be available in an
emergency. Properly exercising LOCs would also be instructive, albeit
expensive.

How can all of this be implemented? It must start with clear and
realistic government policy. Government must ensure that the defence
White Paper specifies relative and realistic priorities for the various
potential military scenarios, and that resource levels are consistent
with expectations. This latter aspect would be easier if the ADF were
better able to provide cost estimates (including support costs) for the
various possibilities.

Government also has a major role to play in expanding the
utility of reserve forces, which would increase the support options
available. This requires broacler legislation and commensurate
funding, which the ADF woulcl then need to translate into practice.

The newly formed Defence Materiel Organisation (DMO) is well
placed to significantly influence defence support policies and practice.
Work on cataloguing potentially useful elements of the Australian
infrastructure is already under way; this task could be usefully
broadened to include assessments of regional countries' support
capabilities. This coulcl then be linked to intemational agreements for
the provision of HNS ancl TCS. DMO should also redouble efforts to
quantify the costs associated with deploying commercial support into
the AO.

Suggested Decision-Making Process
Deciding where a particular support function should be located

is not a simple matter, due to the large number of issues that need to be
considered. A disciplined, methodical approach is the best way to
make progress in such a complex domain. To this end, it is best to
break the problem down into successively smaller problems until the
issues that remain can be dealt with more easily. The overall solution is
then obtained by fitting the pieces of the puzzle all together.
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There are usually a number of options concerning how each

support function may be implemented. In addition to deciding where

the function should be performed, there are sometimes choices

concerning who undertakes it (whether civilian or military personnel)

and, for local support options, there may also be a choice between

using in sifu personnel (possible including HNS and TCS) and

deploying personnel into the area.
The essence of the decision-making process (discussed in

Chapter 7) involves evaluating the possible implementation options for
each function in terms of the 20 factors that form the bulk of this Paper
(chapters 2 to 6). The factors consider issues associated with legal

conshainb, LOCs, the nafure of the Ao, the nature of the operation,

and the nature of the function under consideration. The factor of threat

is very pervasive, although simpler issues such as deployability,

".ot 
o-y, and the need for access to other resources in the AO will

often be conclusive in straightforward cases.

The quickest method of selecting an appropriate location for a

function is to choose the cheapest and easiest arrangement that can

provide a sufficient level of performance. This requires sorting the

possible implementation options into an order of increasing cost and

aifficulty. The cheapest option will be to defer the function for the

duration of the operation; if this is not possible, a local in situ option
(possibly HNS or TCS) should be considered nexu failing that,

ptunt 
"rr 

should aim for remote suPport; and, as a last resort, they

ihould plan for deployed local support. This bias towards cheaPer

options is justified for two reasons: first, the unhealthy state of the

Dlpartment of Defence's balance sheet urges greater emphasis on

economy; and second, since it is the alternative to the ADF',s risk-
averse approach to planning that focuses on effectiveness/ it may

".r.orr."g" -ore serious consideration of options that currently would

be glossed over.
The most thorough method for selecting the best locations for

support functions requires considering the advantages and

disadvantages of each possible location, and then selecting the best

option. This method is assisted by evaluating each option in terms of a

r"t of fo,.tr performance measures: operational effectiveness, cost, risk,

and legal compliance. It is necessary to make compromises between

the goals when determining the best overall solution.
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Although it is necessary to decide the appropriate location for
every support funclion individually, it is nonetheless important to
consider the relationships between them. And once apparently ideal
locations have been selected for each function, it is essential to consider
how well these options would work together. This involves
rationalising the support arrangements across the whole set of
functions, to avoid sub-optimal decisions such as the maintenance of
an air base to host just a single function.

A similar rationalisation should take place to consider the whole
range of military scenarios, which may indicate that a lesser number of
options may be sufficient to meet all requirements. An important
aspect of this should be consideration of the relative priorities of the
various scenarios.

Planning for a specific scenario, such as planning conducted at
the onset of an operation, tends to simplify the planning process since
only that one scenario needs to be considered, and the location and
nafure of the operation are comparatively clear. However, it is also
necessary to conduct pro-active planning covering the whole range of
scenarios for which the government wishes to retain military options;
this is necessary for the long-term management of the Australia's
defence capabilities.

The current organisational structure makes it difficult to
determine which organisation has primary responsibility for support
planning for RAAF operations. Candidates are Australian Defence
Headquarters (Strategic Command Division), Air Force Headquarters
(AFHQ), DMO, Headquarters Australian Theatre (HQAST), and
Headquarters Air Command (HQAC). This extensive list of
possibilities tends to complicate planning and implementation; a
clarification of organisational responsibilities for support would be
beneficial, and might well be associated with the next round of
efficiency measures to be introduced within the defence organisation.

At this time, it seems likely that detailed planning is the
responsibility of DMO. This would be convenient, as it would facilitate
the translation of assessments of Australian and regional support
capabilities into operational plans that do not assume that all support
must be deployed, following risk management principles and the other
concepts described above. The feasibility of remote support must also
be taken into account in this task, and this is highly dependent on the
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quality of LOCs, planning for which is divided between DMO and

HQAST,

The Future
Air power in Australia may be entering a period of considerable

change. The state of the defence budget urges serious consideration of

cheaper ways of doing business to minimise the impact on tomorrow's
force structure, and the increasing expeditionary emphasis in strategic

guidance puts great skains on current assumptions for the support of

iir po-er. The onward march of CSP, especially without the counter-

balincing shategy of a healthy and broadly utilisable reserve. force,

further challenges the status quo. To maximise the potential for the

employment of air power in the coming years therefore requires

incieased efforts to relieve the constraints inhibiting the use of the full
range of support options, and the adoption of a planning method that

gives due emphasis to the factors that should influence decisions

ioncerning the appropriate locations in which to undertake support for

air power.
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ANNEX A

AVAILABILITY LOST IN LINES OF COMMUNICATION

Chapter 3 discussed the impact on item availability that arises
from the use of slow LOCs. This annex shows a simple mathematical
approach for estimating the extent of such impacts.

Figure A.1 shows a time line for a component (or an aircraft) as

it cycles between time available for operations (probably deployed),
time in transit out of the AO (for example, for maintenance), time
undergoing maintenance, and time in transit back to the AO.

Figure A.1: AOIVISA Cycle

AO Available
ln

tra nsit
tn

tra nsit

Available
ln

fa nsit

ln maintenance

This cycle repeats itself every p days. The aim is to ascertain the
proportion of time that is consumed in LOC (that is, in transit). If the
total amount of time spent in transit within any one cycle is f, then this
proportion is given by th. The results for various values of p and t are
presented in Table A.1, which is the basis for Figure 3.2.

This solution is primarily applicable to resources that are in
limited supply, and that may be reused by periodically restoring their
condition. While this most obviously applies to hardware such as

aircraft or major components, it can also be used for other resources,
such as groups of personnel. Where resources are not recycled in this
manner, the issue is not a matter of what proportion of time they
spend in transit, but how many items are effectively absorbed by LOC.
This is the subject of Factor 5; the associated arithmetic is in Annex B.

,!tsA etc.
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Table A.1: Proportion of Time Spent in Transit

Cycle
Period (p)

Total Time in Transit (f)

1 2 4 5

2 50%

4 257o 50To

6 177' 33%

8 137o 25% 5O7o

10 '1.07o 207o 40%

20 5% 10To 20% 30%

30 3/o 77o 13Yo 207o

40 3% 57o 10% 15%

50 2% 4% 8% L2%
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ANNEX B

RESOURCES CONSUMED BY TINES OF COMMUNICATION

Chapter 3 described the tendency for slow LOC to effectively
'consume' resources in transit, since they are not available for use
during that time. This annex shows a simple mathematical approach
for estimating the amount of resources that are tied up in LOC.

Figure B.1 shows the use of a LOC being used to supply
resources into the AO. Assuming no losses due to interdiction or other
causes, the rate at which resources must be fed into the LOC must
match the rate at which the resources are consumed in the AO.

Figure B.1: Feeding Lines of Communication

MSA

If the frequency with which items must be delivered into the AO is /
items per day, and the time spent in transit is f days, then the total
number of items in transit at any point in time will be fx| items.
Results for various values of /and f are presented in TableB.1, which
is the basis of Figure 3.4.

These results are also applicable to items that are cycled into and
out of the AO periodically, such as repairable items or those subject to
regular maintenance. In this case, both the LOCs into and out of the
AO will contain items; the total time that any one item spends in LOC (

the sum of the durations for the forward and return trips) effectively
determines the total number of items locked up in LOC at any point in
time.
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Table B.1: Number of ltems in Transit

Frequency of
Arisings (fl

Total Time in Transit (f)

1 , 4 6

0 0 0 0 0

1 'l 2 4 6

2 2 4 8 12

3 3 6 1.2 18

4 4 8 76 24

I 5 10 20 30

10 10 20 40 50

15 15 30 50 90

20 20 40 80 1,20
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ANNEX C

INDICATORS OF ABILITY TO PROVIDE HOST-NATION
SUPPORT

Table C.1: Indicators of HNS
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Notes:
1. Source: Department of Defence, Defence Economic Trends in the Asia-

Pacific 1998 (Defence Intelligence Organisation, Canberra, 1998)

(population); 'Regional Defence Forces 1999', Asia-Pacific Defence

Reporter:1999 Annual Reference Edition,Yol.25, No.1, 1999, p. 53 (area);

except for Northern Territory: Committee on Darwin, Report of the

Committee on Darwin, p.34 (192-93 figure); East Timor:
<http: / / www.cnn.com/ ASIANOW/ time f rnagaztne / 99 / 0920 /
economy.html>, accessed 10 May 2000; and Sandaun: Wantoks
Communications, Papua Nsu Guinea Online: Prouinces-

2. Source: Wolfgang Pape (ed.), East Asia by the year 2000 and beyond :

shaping factors : a study for the European Commission (Ctrzon, Richmond,

Surrey, 1998\, p.265. * = develoPin g; * * = near newly indushialising
economy; *** = newly industrialising economy; ****:
developed, industrialised economy.
3. Source: 'Regional Defence Forces 1999'.

4. Source: Defence Economic Trends in the Asia-Pacific 1998.

5. Source: Stockholm International Peace Research Institute, SIPRI

Yearbook 1998: Armaments, Disarmament and International Security

(Oxford University Press, Oxford,1998), p.268. 1994 figures, except

New Zealand (1995) and South Korea (1996).

6. Source: ibid., p. 294.1997 figures. Data only available for 30 leading

suppliers of conventional weapons 1993-97.

7. Author's assessment.

8. Including 170,000 military police.
9. This figure is the 1983 average per capita income, from Boyce,

Inf'rastructure and Secuity, p.92. Calculating a gross product for
Sandaun would be problematic, since two of the six districts in the

province still do not operate on a cash economy (Datec Pty Ltd,
Sandaun (Vest Sepik) Prooince.

10. Including 25,000 Marine Corps.
11,.1997 figure.
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ANNEX D
ADF AIRCRAFI TYPES OPERATED BY OTHER ASIAN

COUNTRIES

Table D.1: Common Aircraft Types

Notes:
L. Source: 'Regional Defence Forces 1999'.
2. Australia's deployable aircraft include F-111, F / A-18, P-3, C-130,
Blackhawk, Kiowa, CH-47 and UH-1.
3. 'Common Aircraft Types' indicates the same make and model flown
by Australia, but not necessarily the same variant. The speed with
which HNS could pick up aircraft maintenance, and the extent of parts
support, depends on whether the same variant that Australia operates
is normally supported.
4. 'Other Aircraft Types' indicates aircraft operated that are of similar
origin and technology to those operated by Australia. Familiarity with

Country Common Aircraft Types Other Aircraft
Tvpes

Cambodia Nil Mostly older
Russian equipment

Indonesia c-130 F-'1.6,F-5, A-4
Malaysia F / A-18, C-130, Blackhawk (on

order)
F-5

New
Zealand

P-3, C-130, UH-l F-L6, A-4

Papua
New
Guinea

UH-1 No major types in
inventory

Philiooines C-130, Blackhawk, UH-1 F-5

Singapore c-130. cH47 F-5,F-1,6, A-4
South
Korea

c-130, uH-1, CH-47 F-4, F-5, F-16

Taiwan C-130, UH-1, Blackhawk F-5, F-16

Thailand c-130. uH-1 F-5, F-16

Vietnam c-130 Mostly older
Russian eouinment
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these types would be of some benefit, although the time required to

become proficient on Australian aircraft would still be substantial.

Some components may be common between WPes.
5. The capacity of HNS depends on the number of aircraft supported

locally.
6. ADF aircraft based on airframes commonly used in airlines, such as

B-70V and B-797, may be maintained locally by airlines or their
contractors (except for military-specific systems).
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Table E.1: Weapons Posing a High Level of Threat to Air
Bases (Selected Regional Countries)l
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STRATEGIC AND DEFENCE STUDIES CENTRE

The aim of the Shategic and Defence Studies Centre, which is
located in the Research School of Pacific and Asian Studies in the
Australian National University, is to advance the study of strategic
problems, especially those relating to the general region of Asia and
the Pacific. The centre gives particular attention to Australia's strategic
neighbourhood of Southeast Asia and the Southwest Pacific.
Participation in the centers activities is not limited to members of the
university, but includes other interested professional, diplomatic and
parliamentary groups. Research includes military, political, economic,
scientific and technological aspects of sbategic developments. Stratery,
for the purpose of the centre, is defined in the broadest sense of
embracing not only the control and application of military force, but
also the peaceful settlement of disputes that could cause violence.

This is the leading academic body in Australia specialising in
these studies. Centre members give frequent lectures and seminars for
other departrrents within the ANU and other universities and
Australian service training instihrtions are heavily dependent upon
SDSC assistance with the strategic studies sections of their courses.
Members of the centre provide advice and uaining courses in strategic
affairs to the Australian Department of Defence and Deparhent of
Foreign Affairs and Trade. Regular seminars and conferences on topics
of current importance to the cenhe's research are held.

Since its inception rn1966, the centre has supported a number
of visiting and research fellows, who have undertaken a wide variety
of investigations. Recenfly the emphasis of the centre's work has been
on problems of security and confidence building in Australia's
neighbourhood; the defence of Australia; arrns proliferation and arms
control; policy advice to the higher levels of the Australian Defence
Deparhenf and the strategic implications of developments in
Southeast Asia, the Indian Ocean and the Southwest Pacific.

The centre maintains a comprehensive collection of reference
materials on strategic issues. Its publications prograrnme, which
includes the Canberra Papers on Strategy and Defence and SDSC
Working Papers, produces up to two dozen publications a year on
shategic and defence issues.
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W[eru rrc illolfrlnn ruu ncod thcmf,

AIR POWER requires the provision of a large range of sup-
port service, such as aircraft maintenance, personnel

accommodation, catering. and so on. Decisions need to be

made about where these services should be positioned:

some may be collocated with the aircraft quadrons they
are supporting, whereas others may remain in their normal
peacetime locations, which may be several thousand kilo-
metres away from the operational squadrons. Locations

anywhere in between these two extremes may also be

suitable, There are advantages and disadvantages associat-

ed with each possible choice of locations. A balarrce needs

to be struck between the advantages and disadvantages,
to determine the most appropriate location for each sup-
port function.

It is topical to consider these issues at the present time
since they are related to many changes currently occur-
ring within the Australian defence organisation, Among
these are the increasing emphasis on overseas operations
in the government's strategic guidance, the increasing
commercialisation of defence support services, efforts to
improve the utility of reserve forces, and the need to deal
with a severely over-stretched defence budget.

This book discusses 20 factors that should guide decisions
about where a support function should be performed.
Exarnples from recent military operations are used to
demonstrate the effects of each factor. A framework is

then proposed that shows how the competing factors
may be reconciled, and conclusions relevant to higher
level defence management are drawn out.


