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Abstract

In 2002 Australia became the first nation to promulgate certification standards for the commercial use of drones
or Unmanned Aircraft Systems (UAS). Since that time the Australian Civil Aviation Safety Authority (CASA) has
played a key role both domestically and internationally through the International Civil Aviation Organization (ICAO) in
assisting to develop technical guidance materials that will enable contracting states to develop UAS regulations. An
arduous component of this task is the fact that all existing aircraft are capable of being unmanned. Moreover, given
the unbounded nature of aircraft operations, UAS regulations necessarily require international harmonisation. But
the objective of developing universal UAS standards is still far from being finalised while the accelerating pace of
UAS technological development continues to challenge traditional regulatory regimes and legal systems throughout
the world. This paper considers the broader legal issues associated with civilian UAS operations and their integration
into unsegregated civilian airspace. In particular the Australian UAS regulatory experience is examined with some
unique constitutional limitations identified in relation to the application of the so-called ‘commingling theory'. It is
contended that such limitations may render void existing UAS regulation in certain situations — many of which are
likely to have adverse privacy implications. This paper strongly asserts that if the commercial benefits attendant to
UAS operations is to be fully realised then their risks to society must be controlled through domestic legislation that

is harmonised with internationally agreed standards.
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Introduction

Background

It is no revelation that aviation and regulation are intrinsically
linked. In fact it is generally recognised that aviation is the most strictly
and extensively regulated industry [1]. Managing change in the context
of a highly technological and rapidly changing industry has, since the
advent of aircraft, been the most challenging role of governments and
aviation regulators alike. However, with the rapid emergence of drones
in the civil aviation sector, unique issues arise that challenge existing
assumptions and regulatory models.

The introduction of unmanned aircraft systems or Remote Piloted
Aircraft Systems (RPAS) into civil aviation has been described as being
as significant to this industry sector as the advent of the jet engine
[2]. One commentator goes even further and suggests that the UAS
is arguably the greatest innovation in commercial aviation since the
Wright brothers’ Flyer [3].

Compared with the challenges that accompany the introduction
of any new technologically advanced aircraft, the integration of
UAS operations into unsegregated civilian airspace present far
greater challenges. For governments and regulators it is suggested
that a paradigm shift may be required to effectively achieve this goal
especially considering the ambitious implementation timetable that
many governments have self-imposed. And it is not only the rate
of development of UAS technology that requires a recalibration
of approach as to how to control this area of aviation but rather the
unique characteristics, capabilities and diversity of their application. As
one commentator suggest UAS are evolving faster than “our ability to
understand how, legally and ethically, to use them” [4].

Unlike previous developments in aircraft technologies UAS are

more accessible, affordable, adaptable and more capable of anonymity.
These ‘four A’ attributes of UAS are confronting governments and
regulatory authorities throughout the world. It is contended that
if these aircraft are to be integrated into unsegregated civil airspace,
then under current laws relating to aircraft certification standards,
and in accordance with international conventions, they necessarily
must be subject to the same, or at least equivalent, technical and safety
standards. As previously stated any aircraft flying today is capable of
being flown by a remotely located pilot. Therefore if the current level
of safety of our air transports system is to be maintained there must be
at least an equivalent level of safety for all unmanned operations that
share the same airspace.

With the rapid pace of UAS technological development and the
attributes of accessible, affordable, adaptable and anonymity comes
with it the potential for widespread abuse by users. The rate of UAS
development and the commensurate potential for invasion of privacy,
threat to national, corporate and personal security has understandably
generated considerable public debate. As in the past the courts have
been slow to react when addressing new technologies and it has mainly
been left to governments and aviation regulatory authorities to impose
limits and restraints upon UAS operations or in some instances
prohibit their use entirely. The analogy used recently by one Australian
academic in respect to the relationship between law and technology
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suggests the law is “dragging its heels” and that “The dawn of the age of
the drones and the potential it holds for bad as well as good provides a
new challenge where the law needs to catch up in a quick and orderly
fashion” [5].

As one commentator describes the situation as Legislators, public
interest groups and the public alike are resistant to the integration of
this new, strange technology. They fear privacy violations, and with
good reason. UAS lack the “natural limits” that constrain traditional
manned aircraft. They are capable of a “swarming, persistent presence,
low-level but ubiquitous and above all anonymous” [6].

This paper will examine the broader legal issues relating to the
use of UAS for civilian applications. In particular it will consider the
adequacy of the existing legal and regulatory frameworks that control
civil aircraft operations to accommodate this new technology. Because
of the international context of our commercial air transport system the
way in which the International Civil Aviation Organization (ICAO)
is approaching the issue is of immense importance and is closely
examined. If the advantages that this new form of aircraft are to be fully
realised, and even if integration solutions are considered first at the
domestic or state level as the ICAO propose, eventually the regulatory
regime for UAS operations, must be internationally harmonised. This
is indeed the ICAQ’s objective in the strategy they had adopted in
providing UAS certification guidance material to contacting states.

This paper, in reviewing the legal and regulatory issues associated
with the introduction of UAS into civilian airspace in respect to their
lawful usage, will also raise concerns of their anti social usage and
their potential use in the hands of hostile protagonists. It is beyond
the function, and indeed statutory authority, of most aviation safety
regulators and National Air Service Providers (NASP) to address
or even consider these issues. These matters therefore require
the intervention and cooperation of governments, and their law
enforcement agencies, throughout the world to effectively address
the more serious, and potentially devastating, hazards associated with
expanding UAS operations.

As will be highlighted later in this paper, those aspects of UAS
operations that appear to be most confronting to society at present relate
to the inimitable abilities and characteristics of small UAS. Until the
full integration unmanned systems into unsegregated civilian airspace
occurs these types of operations will pose the greatest challenge to our
current legal and regulatory systems. How governments and regulators
around the world are confronting the issue vary enormously - from
prohibition of commercial UAS activities with limited exemptions,
as is the case in the United States, to the granting of over 200 UAS
operating certificates for commercial applications in Australia.

Of particular interest in this paper are the more fundamental aspects
of the legality of UAS activities, and peculiar to Australia, the defined
constitutional limitations. These limitations relates to the adoption by
the High Court of Australian of the so-called “commingling theory”
[7]. The importance of this theory to Australia in defining the limits
of the Commonwealth Parliament’s authority to make laws relating
to aircraft - all aircraft including those without a pilot onboard is
explained. Unmanned aircraft are in our lives to stay, and the task at
hand is to regulate their activities but to do so there must be a legitimate
source of power.

Definitions and terminology

In terms of researching and discussing any new technology it is
most important to have an accepted definition of the subject matter.

Public familiarity with unmanned aircraft, popularly known as
“drones,” comes largely from their use in military operations abroad
[6]. Unmanned aircraft or unmanned aerial vehicles (UAV) are
aircraft operated without the possibility of direct human intervention
from within or on the aircraft. The simplicity of this definition belies,
however, the complexity of classification of UAS for regulatory
purposes, an issue explored in more detail in the following section.

In 2005 the International Civil Aviation Organization (ICAO)
decided upon the use of the term “UAV” and defined it as “a pilotless
aircraft — which is flown without a pilot-in-command on-board
and is either remotely and fully controlled from another place or
programmed and fully autonomous” [8]. Article 8 of the Convention on
International Civil Aviation 1944 (Chicago Convention), administered
by the ICAO, provides that “no aircraft capable of being flown without
a pilot [onboard] shall be flown without a pilot over the territory of a
contracting State without special authorization by that State” and that
“each State undertakes to insure that the flight of such aircraft without a
pilot in regions open to civil aircraft shall be so controlled as to obviate
danger to civil aircraft” [9].

A couple of years later in 2007 the ICAO dispensed with the use of
“UAV” and decided upon “UAS” as the preferred term and defined it
as “an aircraft and its associated elements which are operated with no
pilot on board” [10]. The decision to adopt this terminology was made
at the second informal ICAO meeting on unmanned aircraft to align
with RTCA and EUROCAE nomenclature. This meeting also decided
upon the establishment of the ICAO UAS Study Group (UASSG)
which is described in considerable detail later in the paper.

Another two years later in 2009 the ICAO, in adopting a
recommendation of the UASSG, first introduced the term “remotely
piloted aircraft” or RPA. This adaptation was based on the conclusion
that only unmanned aircraft that are remotely piloted could be
integrated alongside manned aircraft into non-segregated airspace and
at aerodromes. From that time on the ICAO decided to narrow its focus
from all unmanned aircraft systems to those that are remotely piloted.

The use of the descriptor “remote” or “remotely” as an adjective
allows for standard ICAO definitions to continue to be used. Therefore
the definition of a pilot remains unchanged with a remote pilot being “a
person charged by the operator with duties essential to the operation of
a remotely piloted aircraft and who manipulates the flight controls, as
appropriate, during flight time”. Similarly a remote pilot-in-command
is “the remote pilot designated by the operator as being in command
and charged with the safe conduct of a flight”. A remote co-pilot is a
“licensed remote pilot serving in any remote piloting capacity other
than as remote pilot-in-command but excluding a remote pilot serving
in remote piloting capacity for the sole purpose of receiving flight
instruction”. And finally a remote flight crewmember is a “licensed
remote crew member charged with duties essential to the operation of
a remotely piloted aircraft system during a flight duty period”.

In adopting such taxonomy this provides an efficient way in which
the differences in operating remotely piloted aircraft can be readily
identified. In other words it becomes an exercise in determining the
‘delta’, that is, that which differs from operating UAS as compared to
traditional aircraft operations with the pilot (and other crew members)
onboard.

The term most commonly used in the United States and by the
Federal Aviation Administration (FAA) and increasingly used by the
general community and the media, is “unmanned aircraft system” or
UAS [11]. The FAA Modernization and Reform Act of 2012 (FMRA
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2012) distinguishes between the aircraft and the associated systems by
defining an unmanned aircraft as “an aircraft that is operated without
the possibility of direct human intervention from within or on the
aircraft” [12]. On the other hand “UAS” refers to the airframe as well as
the associated communication links and control station and is defined
as:

An unmanned aircraft and associated elements (including
communication links and the components that control the unmanned
aircraft) that are required for the pilot in command to operate safely
and efficiently in the national airspace system [12].

As was stated in the Introduction to this paper, if the broader
benefits that unmanned aircraft operations can provide are to
be fully realised, they must be fully integrated into unsegregated
airspace both domestically and internationally. Therefore, ultimately
UAS terminology must align throughout the world if there is to be
international harmonisation. For that reason, and with the ICAO
having now finalised their Remotely Piloted Aircraft Systems Manual
(RPASM), the following definitions from that manual will be used:
Remotely Piloted Aircraft (RPA) - an unmanned aircraft which is
piloted from a remote pilot station; and Remotely Piloted Aircraft
System (RPAS) - a remotely piloted aircraft, its associated remote pilot
station(s), the required command and control links and any other
components as specified in the type design.

The RPASM further defines a “RPAS operator certificate” as
“a certificate authorizing an operator to carry out specified RPAS
operations”. Although the term “UAS” is listed in the manual’s glossary
of acronyms the term is not defined in the RPASM. As will be discussed
in the following section, because the term UAS is broader than RPAS
and encompasses all types of unmanned aircraft operating systems, the
previous extracted [U.S. Congress] definition of UAS will be adopted
throughout this paper.

The practical reality of RPA or UAS operating in the same airspace
as manned civil aircraft requires these aircraft to have ability to act and
respond in real-time and comply with Instrument Flight Rules (IFR)
and Visual Flight Rules (VFR) as per manned aircraft. Depending
on the situation, unmanned aircraft may be required to recognise
aerodrome signs and markings, identify and avoid terrain, identify and
avoid severe weather, provide visual separation from other aircraft and
avoid collisions. It is these technical aspects of unmanned operations,
together with the legal issues associated with determining and
apportioning liability, that pose the greatest challenges generally but in
particular in respect of fully autonomous operating systems.

Fully autonomous systems: A major technical, legal and regulatory
challenge of the ‘pilotless’ element is full automation of flight. The
safety of fully autonomous flight necessarily becomes a legal question
in terms of the degree of flight control that the related computers are
permitted to have and where legal liability might reside. Automation
of flight has been progressing at astonishing rates in the past few
decades. One of the most visible effects of automation in the operation
of aircraft is the progressive reduction of the number of flight crew in
commercial air transport operations. In some instances the reduction
has been from six flight crewmembers down to two and potentially, at
least technologically, zero.

Full automation will be the pinnacle of the development of
unmanned flight and is strongly spurred by the technical advancement
of communication and information technologies and their
miniaturisation [13]. Remote control and fully automated operations
can complement each other in a way that autonomous flight can

provide redundancy if a control link fails. Even though partial or full
autonomous flight operations are feasible, both the ICAO and the U.S.
Congress consider that there must be human responsibility for, and
with authority over, the flight of the unmanned aircraft. Accordingly,
mostly based on legal argument, it must be ensured that the responsible
remote pilot-in-command can override the autonomous flight mode at
any time, when necessary.

In terms of ICAO terminology a RPA or RPAS cannot, by
definition, include fully autonomous systems [14]. If this were the
case then a consideration of RPAS in not including fully autonomous
systems would impose considerable limitations of what is a rapidly
developing area of UAS research and technology. For this reason,
and to allow consideration of the entire scope of potential unmanned
operations, fully autonomous systems will be included in this paper
and therefore both terms - RPAS and UAS - will be used as applicable.

The ICAO RPASM defines an “autonomous aircraft” as “an
unmanned aircraft that does not allow pilot intervention in the
management of the flight”. The Manual goes on to define an
“autonomous operation” as “an operation during which a remotely-
piloted aircraft is operating without pilot intervention in the
management of the flight” - which significantly does not preclude the
existence of a ‘remote’ pilot.

In summary the two families of terms differ to the extent that
RPA/RPAS excludes fully autonomous flight, whereas UAV/UAS may
include or exclude them. As the U.S. Congress requires a pilot-in-
command, fully autonomous UAS are excluded from consideration of
the FAA - at least at this point in time. The presence and requirement
of a remote pilot has led ICAO to define this UAS-type as a remotely
piloted aircraft system for the reasons described above.

Although the term ‘drone’ continues to be used as a generic term
it is more commonly (and preferably) used to describe the military
application of unmanned aircraft operations. Significantly the word
‘drone’ does not appear throughout the entire ICAO RPAS Manual.
The ICAO, as stated in the RPAS Manual, now considers the term UAV
as being “obsolete” and do not define the term in the Manual.

Elsewhere throughout the world other aviation regulators, for
example the European Aviation Safety Agency (EASA) and the
Australian Civil Aviation Safety Authority (CASA), in following the
ICAO approach, use the terminology “remote piloted aircraft” in
respect to the civilian usage of unmanned aircraft. The unmanned
aircraft or RPA together with the data (command and control) link
and ground control units (stations) are, as with the ICAO, collectively
and respectively referred to as Unmanned Aircraft Systems (UAS)
or Remote Piloted Aircraft Systems (RPAS). For the purpose of this
discussion I will (as applicable) refer to unmanned aircraft and RPA in
respect to civilian applications and as a drone in military operations. The
terms UAS and RPAS will refer, once again as applicable throughout
this paper, to the entire system.

Rate of development and diversity of UAS technology

Beyond definitional problems, it is now trite to say that UAS
represent a game-changing development in the aviation industry.
While it is estimated that only 2 per cent of current expenditure on UAS
in the world encompasses civilian UAS, that percentage is expected to
increase over the next decade [15]. The Association for Unmanned
Vehicle Systems International (AUVSI) estimates that upon integration
of UAS into civilian airspace and by 2025 more than 100,000 jobs will
have been directly created in the U.S. alone and creating an economic
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impact of $82 billion [16]. In part, the growth predictions for UAS is a
result of the potential applications of UAS to categories of work often
described as ‘dull, dirty, or dangerous’ [3].

Unmanned Aircraft Systems (UAS) are set to become part of
everyday air traffic operations perhaps within the next few years;
however, there are significant challenges that need to be addressed
in order to seamlessly introduce UAS into non-segregated civil
airspace. This paper discusses some of the identified safety challenges
in achieving this objective in the context of the current regulatory
framework. It also examines the deficiencies of the current regulatory
framework especially from an Australian perspective.

Another challenging aspect of this new type of aircraft is that,
since their inception, UAS have become smaller, more sophisticated,
and increasingly less expensive. Their application is as varied as their
design. As was described in the Introduction to this paper the rapid
pace of UAS technological development can be directly related to what
I describe as its “four ‘A’ attributes” of accessible, affordable, adaptable
and anonymity.

In many counties, and in particular in the United States, the most
apparent and immediate application of UAS has been in conducting
surveillance. This fact is of little surprise considering this was the
military application for which drones were originally developed. Many
UAS are fitted with high-resolution cameras and imaging technologies.
The research and development arm of the UAS industry is growing
exponentially.

Currently, there are hundreds of types and designs of UAS of both
fixed wing and rotary variants. UAS range in size from insect-like micro
UAS [17] to large commercial aircraft [18] and it is this diversity of
aircraft design and consequent application that is raising considerable
legal issues. As one commentator suggest: “The defence and aerospace
industries are propelling UAS into our lives faster than the courts and
lawmakers can prepare for their ubiquitous and powerful presence”
[19].

In 2012 in the United States alone, nearly fifty companies
manufactured approximately 150 different UAS, resulting in a
worldwide expenditure of $6 billion for UAS each year [20]. By 2020 it
is estimate that some 30,000 UAS will be occupying the U.S. national
airspace (NAS) [21]. Further it is predicted that by 2020, U.S. $11.4
billion each year will be spent on UAS sales with a cumulative total of
U.S. $89 billion over the next decade. The UAS sector is expected to
create 70,000 new jobs in the first three years of integration into the
NAS and over 100,000 jobs by 2025 [22].

In 2014 Australian UAS manufacturer MultiWiiCopter told the
Commonwealth Parliament’s House of Representatives Standing
Committee [23] that its local client base included more than 5000
customers and consumer UAS vendor Parrot claimed that it has sold
500,000 UAS globally. Although the market for civil use currently
comprises less than 2 per cent of the worldwide market for unmanned
aircraft that could change over the next several years as technology
advances and as legislation and regulations allow broader use of
unmanned aircraft in unsegregated civilian airspace [15].

There is no doubt that there are significant operational and societal
benefits that UAS can provide in terms of cost savings, mission diversity
and potential reduction in environmental emissions in comparison
to manned aircraft operations. One area in which UAS can provide
significant advantages as compared with manned aircraft is in the area
or reconnaissance and surveillance and this has been the major usage

of unmanned aircraft in the U.S. experience. UAS have the ability
to be cost effective while simultaneously raising the efficiency of law
enforcement and reducing the risk to law enforcement officials.

The availability of UAS provides local law enforcement agencies
with the opportunity to operate more efficiently by obtaining otherwise
unavailable surveillance information that could potentially lead to
greater and more accurate arrests [24]. UAS operations also allow for
advanced national security with increased border patrol and coastal
surveillence, as well as the opportunity to conduct more sophisticated
and effective emergency surveillance and rescue missions. In a disaster,
drones could be deployed quickly to assess affected areas and improve
situational awareness, aiding first responders in determining the most
effective allocation of resources.

Of the various categories of work potentially open to UAS, other
than surveillance applications, an economic study commissioned by
the AUVSI suggests that precision agriculture and public safety present
the most promising commercial markets, at least in the United States
[16].

What has become a popular and apt descriptor for UAS applications
is that they can be used for ‘dull, dirty and dangerous’ missions where
it would be perilous to send a human pilot for such missions [3]. In his
article Marshall (2007) describes the history of unmanned or remotely
piloted aircraft, the technological challenges facing operators of such
systems, and the unique legal and regulatory issues that have arisen
because of the rapid evolution of this new, but not-so-new, sector of
aviation. In his own words Marshall describes the phrase as follows:
“Dull, dirty and dangerous” is a common description of the potential
uses and utility of unmanned aircraft, operated as military surveillance
and communications platforms, hardened weapons delivery systems,
observation and interdiction assets for national security and border
protection, and any number of civilian or nonmilitary applications.
Scientists use them for intercepting and measuring atmospheric
phenomena such as hurricanes, sampling the air quality over disaster
areas, and flying through volcanic eruptions where manned aircraft
would risk loss of aircraft and human life, a few of the many current and
envisioned aviation missions. Any current activity in which airborne
assets are deployed in a “dull” (long endurance, high altitude, fatigue-
inducing), “dirty” (volcanic plumes, chemical spills) or “dangerous”
(high risk, low altitude such as firefighting) environment may
potentially be conducted in a safer, less expensive, and more efficient
manner with unmanned aircraft [3].

Asaconcluding comment to this section, it appears that the potential
scope of UAS application is almost limitless [18]. Even the use to date
of UAS in certain applications far exceeds the capability or efficiencies
of traditional manned aircraft operations. The operational costs of
UAS alone are significantly lower than their manned counterparts and
they can be used for extremely long periods of time [25]. One highly
acclaimed UAS commentator (Michaelides-Mateou, 2014) lists a range
of civilian UAS applications to include border protection in support
of immigration control, law enforcement [26] and homeland security,
[27] agricultural use, aerial photography, search and rescue, [28]
disaster management [29] and leisure activities.

The relationship between aviation, technology and the law

Itis the freedom and agility by which aviation operations can readily
transcend previously restrictive geographic and political boundaries
that truly differentiates flying from all other modes of transport. In
respect to UAS operations this ‘freedom and agility’ transcends to an
entirely new and unprecedented level. To harness this freedom for the
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betterment of all, aviation regulation over all forms of aviation whether
of the manned or unmanned variety — provides the requisite authority,
responsibility and sanctions. The regulation of aerial activities is as
fundamental and rudimentary to the aviation industry as civil order is
to modern society. In no other field of human endeavour or branch of
law does there exist such a vital yet symbiotic relationship.

The above view is eloquently expressed in the following extract:

“The aviation industry is what it is today not in spite of, but rather
because of, the law that regulates it” [30].

But with the UAS generation, as with previous eras of rapid
advancement of aircraft design, performance and capability, the
law is lagging science and technology. The ongoing development
and use of unmanned aircraft highlights well the following recent
observation: Law lags science; it does not lead it. UAS exemplify the
modem information age, an era of computer automation, the Internet,
high-definition imagery, and “smart” technology. More can be done
virtually and by remote control today than at any time in history,
and the corresponding actual and potential savings of personnel and
resources are tangible. In aviation parlance, UAS are the leading edge
of contemporary aeronautical science and engineering and a product
of a century of manned flight experience. However, UAS operations
have outpaced the law in that they are not sufficiently supported by a
dedicated and enforceable regime of rules, regulations, and standards
respecting their integration into the national airspace [31].

Integration of UAS into contemporary society therefore presents
unprecedented challenges at various levels: into modern society
generally; into our legal system; into existing civil aviation regulatory
framework; and into unsegregated civilian airspace.

Those aspects of integration that are at present creating the greatest
challenges derive from the differences between UAS and any previous
type or variety of aircraft design and technology. Therefore, from a legal
and regulatory perspective, the real integration difficulties stem from
the inherent differences and diversities of this new form of aircraft
combined with the fact, obviously, that UAS are piloted remotely and
in some instances, fully autonomous. And perhaps the most sobering
aspect of all is that the rate of advancement of UAS technology is
showing absolutely no signs of abating and indeed is continuing to
increase at an increasing rate.

As previously stated UAS or drones - as they were traditionally
referred - were conceived and developed within a military milieu.
UAS are, as with many previous aviation innovations —including the
jet engine — a child of war. It is only a matter of time before we begin
to experience their full potential within the civilian and commercial
aviation sector. Unlike military UAS activities, civilian operations,
particularly commercial usage, cannot rely on specially designated
and restricted military airspace. Therefore, one of the key issues for
operating UAS for civilian purposes will be their integration into non-
segregated common airspace. Civilian UAVs are intended to operate in
a different environment than military UAVs, namely in the common,
non-segregated civilian airspace, together with all other air traffic. What
is acceptable in military operations and in segregated airspace does
not apply to civilian applications. At the moment, UAVs lack formal
airworthiness certification by civilian aviation authorities. There are no
airworthiness standards and acceptable means of compliance for those
technical features of UAV technology, which go beyond traditional
manned aircraft. The main obstacle for civilian UAVs to fly in non-
segregated airspace is safety [32].

As civilian usage of UAS become more and more common and
their commercial and operational superiority more demonstrable,
the pressure imposed upon governments and regulators for access
to unsegregated and ultimately unrestricted civilian airspace will
intensify. Of course there will be public outcry from certain sectors of
society and individuals but cost benefit methodology will most likely
prevail. Such is the nature of democratic societies. Ultimately UAS
will be flying, with the same degree of freedom as manned aircraft,
in non-segregated airspace. Therefore a solid legal framework on
the international, regional (for example, the European Union and
the EASA) and national level laying down all technical, safety and
operational requirements will need to be implemented.

The diversity of application of UAS usage that differs from that
of manned aircraft is what places the adequacy of existing law and
regulatory framework under so much pressure. We therefore need to
consider the scope of UAS activities and applications to ensure that
any changes to the regulatory regime will be sufficient to accommodate
and harness UAS technology now and well into the future. Australian
ABC journalist Mr Mark Corcoran, who is an expert on UAS
technology, stated: “I think that the problem is that the technology is
now progressing at such a rate that regulators and legislators risk being
buffeted in the slipstream in the slipstream” [33].

The enormity of the task of integrating UAS into unsegregated
civil airspace cannot be overstated, however, the legal issues associated
with UAS activities are not restricted to safety and technical regulation.
While the advantages to society in general of increased usage of UAS
is undeniable, because of the uniqueness of this new type of aircraft
technology, its increased civilian usage also raises a number of
important legal, social and ethical issues.

Most UAS activities, where regulators have permitted operations,
are currently constrained to segregated airspace such as test sights,
designated danger areas or within temporary restricted areas. On
some occasions, UAS operations are permitted in an extremely limited
environment outside segregated airspace. To exploit fully the unique
operational capabilities of current and future UAS and thus realise the
potential commercial benefits of UAS, there is a desire to be able to
access all classes of airspace and operate across national borders and
airspace boundaries. Such operations must achieve an acceptable level
of safe but regulation should not become so inflexible or burdensome
that commercial benefits are lost.

Many regulatory authorities throughout the world have adopted
the above approach as they transition to a more ‘safety systems’ and less
prescriptive approach to safety regulation. The emphasis is placed more
on the operator to demonstrate to the regulator, usually through the
development of an exposition, that they have established robust safety
systems and procedures that ensure they can carry out their operations
safely. The following extract of the Australian Civil Aviation Safety
Authority clearly describes the commercial advantages of such as
approach: Apart from the safety benefits that will be derived from this
new regulatory regime clearly articulating the safety outcomes that are
required, the new regulations will allow greater operational flexibility
for airlines in achieving these safety outcomes. I am certain that this
legislative flexibility will provide significant opportunities for your
organisation in terms of integrating safety into your business planning
processes.

During the transition to CASA’s new regulations, CASA is
encouraging operations to develop safety cases to support applications,
where required, for exemptions against existing regulations. This
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approach also applies to the restrictions imposed upon UAS operating
certificates. The safety case does not need to follow any particular
format but must clearly identify all risks associated with the proposed
change and comprehensively articulate how they are to be managed
and mitigated to an “equivalent or improved level of safety”.

The above approach has been adopted by CASA in respect to
UAS Operating Certificates issued under the Civil Aviation Safety
Regulations (1998) Part 101. Due to the vast diversity and uniqueness of
UAS operations, a highly prescriptive regulatory framework is simply
not practical or feasible to encompass the scope of applications. If the
legislation is structured in such a way that it prescribes the desired safety
outcomes, the operator has the flexibility to structure their procedures
so that they are both safe and commercially sustainable.

The viability of the commercial market for UAS, especially in
the civil market, is heavily dependent on unfettered access to the
same airspace as manned civilian operations to enable sustainable
commercial operations. Whilst it is essential that UAS demonstrate an
equivalent level of safety compared to manned operations, the current
regulatory framework has evolved around the concept of an onboard
pilot or pilots. There is a need to develop UAS solutions that assure an
equivalent level of safety for UAS operations, which in turn will require
adaptation or transition of the current regulatory framework to allow
for the concept of the remote pilot without compromising the safety of
other airspace users.

One of the major issues facing UAS operations is the demonstration
of equivalence (in particular for detect and avoid systems) in the
context of an evolving air traffic management (ATM) environment. It
is very important to understand that the current ATM environment
is not static. Achieving equivalence with manned operations is not a
fixed target as there are many significant changes proposed that aim
to improve operational efficiency and performance or enhance safety.
On the whole proposed changes to the ATM environment could be
seen as advantageous to UAS operations as more and more functions
within the environment are automated thus there is a significant
opportunity for the UAS industry to influence the shape of the future
ATM environment to support wider UAS operations.

In summary the technical standards that UAS will need to meet to
be integrated into non-segregated airspace has been widely discussed
[31-41] and it is expected that new technology will resolve many of
the issues associated with UAS, including maintaining separation,
establishing airworthiness, maintaining contract with air traffic
control, loss of link or sight of UAS procedures, and ensuring the
security of the link and base station. As these technical challenges are
overcome, authorities will need to be aware of the implications for
other stakeholders with aviation responsibilities [42]. For example, it
has been suggested that air traffic controllers are best placed to provide
separation advice for UAS operators [43] which arguably effects a de
facto transfer of responsibility for separation from the pilot of the UAS
to air traffic control.

Authorities will also need to ensure that new technologies have
demonstrated efficacy, but also that evidentiary requirements are
met. For example, the UAS command and control link must be secure
and able to detect and monitor when deliberate interference has been
attempted. Equally, larger UAS may require on-board tamper proof
instruments to record the actions of the pilot. In imposing these
additional requirements, Authorities will have to balance the need for
safety against the cost according to their individual charters [44].

Invasion of privacy and other legal issues

Introduction: Protection of an individual’s privacy is the
most contentious issue related to non-segregated UAS operations
throughout the world. As unmanned aircraft can house high-powered,
digital cameras that operate in the visual, infrared, and low-light spectra
[45] privacy concerns seem to be well founded. In the U.S. concerns
over privacy has caused delays to a number of the U.S. Government
mandated deadlines set by FAA Modernization and Reform Act of
2012 [46].

Although invasion of privacy is just one of many areas in which
existing laws are challenged it is the area that this paper will focus upon.
The reason for a concentration on this area of the law is because this
paper argues — at least in Australia - that the UAS activities that can
cause most invasion to privacy are those operated in populous areas, at
low levels (for example, below 400 feet AGL) and with small or micro
UAS. And this is the precise type of UAS activities that this paper
argues, may be outside of the scope of current UAS regulations because
of Constitutional limitations. As all legal jurisdictions are different,
the discussion necessarily is restricted to a consideration of Australia’s
legal system. To attempt a broader legal analysis and review would
therefore be a futile exercise and certainly beyond the competency and
expertise of the writer.

Dealing with matters related to privacy is not part of CASA’s
role. The right to privacy in Australia is governed federally by the
Privacy Act 1988 [47] and is regulated by the Australian Privacy
Commissioner. Recently the Privacy Commissioner raised the issue of
privacy with the Attorney General to highlight the threats to citizens’
privacy from UAS, and suggested a review of the current privacy
regulatory framework [48]. The Commissioner conceded that whilst
the Privacy Act governs how a government agency or commercial
entity employing UAS is to collect, store, use, disseminate and protect
a citizen’s personal information, that legislation does not extend
to protect citizens from private individuals who collect personal
information using UAS [48].

Notwithstanding, the Privacy Commissioner did acknowledge that
there was State and territory legislation, although possibly insufficient
and seemingly inconsistent [48,49] relating to ‘unlawful surveillance,
stalking and harassment that may apply to the use of [UAS] by
individuals. The Privacy Commissioner recommended that all levels
of government “to review their privacy and surveillance legislation to
ensure it covers the use of [UAS] technology” [49]. This initiative led
to the Commonwealth tasking the House of Representatives Standing
Committee on Social Policy and Legal Affairs to undertake an inquiry
into the regulation of Unmanned Aerial Vehicles. This inquiry and its
report are detailed later in this section [23].

CASA Deputy Director of Aviation Safety, Mr. Terry Farquharson
has stated that “matters related to privacy is not part of its role; it is
a matter for the Australian Privacy Commissioner”. However, CASA
believes that the UAS community can play a critical role in educating
the broader public and engaging in meaningful dialogue with them to
demonstrate the positive aspects of UAS technology and the benefits
that can be provided to society [49]. It remains to be seen how CASA
will improve regulation over the ‘operation of unmanned aerial
vehicles” [50] without duly considering the impact of privacy concerns
on UAS aviation-safety regulations, especially given the delays being
experienced by the FAA to achieve its government’s corresponding
mandate have arisen primarily due to privacy concerns.

The key consideration in respect of privacy protection is foremost
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to protect citizens’ rights to privacy by reviewing and aligning relevant
legislation. Nominating the interrelationship that must exist between
CASA, the Office of the Australian Information Commissioner, and
other key stakeholders would facilitate that review and alignment, and
subsequent development of UAS aviation-safety regulations.

While ICAO provides a forum to coordinate air safety issues,
member States must consider domestic implications from use of
UAS, including the privacy of its citizens. Generally, the international
norm for privacy flows from Article 12 of the Universal Declaration of
Human Rights 1948, which provides that ‘ [n]o one shall be subjected to
arbitrary interference with his privacy.” The issue that arises is whether
UAS are permitted to operate in national airspace over public places
(such as parks and beaches) and if so, will there be a requirement for
UAS to avert its ‘eyes’ from the ground?

In the United States, commentators have argued that interference
with privacy would contravene the U.S. Constitution’s Fourth
Amendment, in that it protects U.S. citizens against unreasonable
searches and seizures [51,52]. In this context, the FAA held public
consultations in April 2013 to seek comment on draft privacy
provisions for its UAS test site. While the FAA does not intend for
the privacy provisions to apply more generally across non-segregated
airspace, it may inform future discussions on how law, policy and
industry practice should respond in the longer term [53].

Unfortunately in Australia, the issue remains unaddressed, even
in the aftermath of the recommendations of the ‘Eyes in the sky’
inquiry into UAS and the regulation of air safety. The Australian
Privacy Commissioner recently commented that the Privacy Act 1988
(Cth) does not contain provisions dealing with invasion of privacy
from individuals operating UAS. CASA similarly acknowledges the
regulatory gap between CASA’s focus on air safety and the wider
Commonwealth’s legislative responsibility to ensure privacy of its
citizens [54]. However, there are possibly other provisions that CASA
can use to enforce privacy, which prohibits the operation of a UAS over
a populous area unless the UAS can clear the area in the event of a
component failure. As will be highlighted later in this paper, the area of
most concern is in situations where the operation of UAS is outside of
navigable airspace, and by virtue of the aircraft design, is incapable of
operating in navigable airspace.

Notably, the Australian Law Reform Commission is undertaking
an Inquiry into ‘Serious Invasions of Privacy in the Digital Era’ and
will review, among other things, the growth in capabilities to use
surveillance and communication technologies and community
perceptions of privacy [55]. As privacy considerations through the use
of UAS gather momentum in other jurisdictions, hopefully this will
generate a similar impetus in Australia to review the Privacy Act in the
near future.

Common law protection of privacy: The torts of trespass to
land and private nuisance correlate insofar as they both pertain to
interference with an occupier’s exclusive use of land, with trespass to
land relating to direct interference with that exclusivity and private
nuisance relating to indirect interference [30]. As the common law and
legislation in Australia have modified application of cujus est solum
ejus est usque ad coelum, [30] in the case of trespass to land no action
will arise against unmanned aircraft overflying an occupier’s land at
‘normal, prudent cruising levels’ [30].

In respect to UAS activities a possible cause of action may arise
against the operator of an unmanned aircraft that overflies land at a
sufficiently low level such that it interferes with the occupier’s ‘ordinary

use and enjoyment’ [30] of that land even in the presence of CASA-
approved exemptions for low-level flying. Similarly, private-nuisance
action may arise against the operator of an unmanned aircraft that flies
over or in proximity of an occupier’s land at lower-than-permissible
levels, including when taking off and landing. Even at normal altitudes
a private-nuisance action may arise when substantive damage exists
[30]. However, where the UAS operator can show that the act was done
by a stranger or pursuant to statutory authority, the private-nuisance
action is unlikely to succeed [30].

The key consideration in the torts of trespass of land and private
nuisance relates to UAS operating from semi-prepared or ad hoc areas,
which raises the question as to how an occupier of land levies the above
tortious actions against UAS operators if those operators are not readily
identifiable by their unmanned (and unmarked) aircraft.

As an unmanned aircraft could be used by an operator to stalk
or harass citizens, in the same ways that would breach a citizen’s
right to privacy, governments and the courts should each consider
the provisions needed within Australia’s body of criminal law to
accommodate these acts of intimidation when specifically performed
using UAS [56].

Commonwealth and State privacy laws: The various States and
territories have laws relating to privacy but most of these are limited
in much the same way as the federal Privacy 1988. The laws generally
apply to the activities of State and territory government agencies and
tend to be limited to those entities. There is also a range of additional
laws that may protect against invasive or inappropriate use of UAS.
For example, each State and territory has legislation that may make it
illegal in certain circumstances to use a surveillance device to record
or monitor private activities or conversations via listening devices,
cameras, data surveillance devices or tracking devices.

The Commonwealth Surveillance Devices Act 2004 regulates the
lawful use of surveillance devices by federal law enforcement agencies
but does not contain prohibitions on the use of surveillance devices, as
is the case with some of the laws of the States and territories. Moreover,
each States and territory government take varying approaches to their
surveillance devices prohibition laws [5]. Four of the jurisdictions have
surveillance devices laws and four have listening devices statutes that
are simply not appropriate for modern communication technology let
alone rampaging UAS technology.

‘Eyes in the Sky’ Inquiry: In December 2013 the Commonwealth
Parliament’s House of Representatives Standing Committee on Social
Policy and Legal Affairs was tasked with undertaking an inquiry the
regulation of Unmanned Aerial Vehicles. The inquiry was chaired
by Mr. George Christensen MP with Ms. Sharon Claydon MP as the
Deputy Chair together with nine sitting representatives. The resulting
report entitled: ‘Eyes in the sky: Inquiry into drones and the regulation
of air safety’ was handed down in July 2014 [23].

The inquiry reviewed the emerging issues around UAS use and the
examined the adequacy of the existing legal and regulatory framework
with a particular focus on safety, privacy and security issues. During a
series of hearings and roundtables, the Committee heard from CASA
about the importance of allowing UAS technology to mature so that
the risk to people and property is minimised. The Committee also
heard from privacy experts, including the Commonwealth Privacy
Commissioner, Mr Timothy Pilgrim, about the complexities and gaps
in Australia’s privacy laws and the inadequacy of law - both federal
and State — to protect individuals against privacy invasion from UAS
activities.
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As was discussed in the previous section the primary legislation for
the control of privacy issues in Australia is the Commonwealth Privacy
Act 1988. This statute provides a number of privacy protections to the
Australian public and applies to most Australian government agencies
and many private sector organisations. The thirteen related ‘privacy
principles’ govern how organisations should collect, use, disclose,
provide access to and secure personal information. However, the Act
does not provide Australians with comprehensive privacy protections.

In particular the Privacy Act does not apply to the collection and
use of personal information by private citizens and does not provide
overarching privacy protection for the individual. This is precisely
the area where the use of small and micro UAS can result in a serious
invasion of an individual’s privacy. However, the Act was never
designed or intended to protect against intrusions into Australians’
private seclusion. Dr Roger Clark from the Australian Privacy
Foundation told the inquiry: We identify privacy of personal behaviour
as the interest that people have in not being intruded upon by undue
observation or interference with their activities, whether or not data is
collected - after which it would then move into another space. When
we look at the Privacy Act it is all but irrelevant to behavioural privacy
protection. It was designed that way; it was designed to deal with data
protection only.

So although the Privacy Act offers substantial privacy protections
in certain circumstances there are a number of situations in which
it may not protect Australians against the invasive use of UAS. The
Committee concluded that issues arising from the expanding use
of UAS would require significant changes to both federal and State
privacy law.

The Australian Law Reform Commission’s Professor Barbara
McDonald agrees with the inquiry’s findings in that the exemptions
contained within the Act and the ‘patchwork’ of State and federal
privacy laws are totally inadequate to deal with UAS operations: At
the moment the lack of uniformity means that there is insufficient
protection of people’s privacy, because people do not know what is
against the law and what is not. But it is also insufficient protection for
organisations like those in the media [33].

The report made five recommendations in respect to privacy issues
arising from the inquiry. The first suggested that CASA should provide
more information to users and manufacturers regarding privacy issues.
The second recommended that the Australian Government consider
introducing legislation by July 2015 to provide protection against
privacy-invasive technologies and to consider the Australian Law
Reform Commission’s proposal for the creation of a tort of serious
invasion of privacy.

The three other recommendations by the Committee were that the
Australian Government should:

. Initiate action to simplify Australia’s privacy regime by
introducing harmonised Australia-wide surveillance laws

. Consider the measures operating to regulate the use or
potential use of RPAs by Commonwealth law enforcement agencies for
surveillance purposes in circumstances where that use may give rise to
issues regarding a person’s seclusion or private affairs.

. Co-ordinate with the Civil Aviation Safety Authority and
the Australian Privacy Commissioner to review the adequacy of the
privacy and air safety regimes in relation to remotely piloted aircraft,
highlighting any regulatory issues and future areas of action. This
review should be publicly released by June 2016.

. The above recommendations are quite broad and if
implemented could have far-reaching effects and would presumably
go a long way toward addressing the potential privacy issues. There is,
however, one very important proviso. That is, that the Commonwealth
Parliament does in fact have the legal authority to pass any such
legislation required. As will be contended in Part 2 of this paper, there
are aspects of UAS activities, especially those that are most likely to
impinge upon privacy concerns, that are subject to Constitutional
limitations and therefore (as it will be argued) are beyond the scope of
the Commonwealth’s powers.

Other legal issues: Invasion of privacy is not the only legal issue
confronting society in respect to UAS operations — it is just the most
apparent and confronting issue. The issue of accident responsibility and
liability involving UAS is another important area of the law and one
that is not adequately addressed by either the ICAO guidance material
or regulations developed by any national aviation authority. Annex 13
of the Chicago Convention defines an accident as ‘ [a]n occurrence
associated with the operation of an aircraft which takes place between
the time any person boards the aircraft with the intention of flight until
such time as all such persons have disembarked, in which [inter alia] a
person is fatally or seriously injured”.

While a collision between a manned aircraft and a UAS would
comply with the definition of an “accident”, the collision of two UASs
or the impact of an UAS with property or equipment would not be
addressed under the current legal framework. Notably, the ICAO
Technical Commission discussed this issue at the 36™ Assembly,
stating that, despite the best efforts of regulators, manufacturers and
operators, accidents will occur [57].

The United Kingdom CAA guidance on this issue indicates that
while the strict definition of “accident” or “incident” may not apply
to UAS, Appendix B to CAP 382 sets out the types of “reportable
occurrence” that may apply specifically to UAS, including loss of
control or data link, navigation failures, structural damage and flight
programming errors.

Increasing the complexity of apportioning liability, the question
arises would the operator or the manufacturer is at fault for UAS
operating in autonomous mode? Moreover, if an UAS was operating
autonomously on defective software, does this reduce a human
operator’s responsibility for failure to detect and avoid? [58] The legal
issue that arises is whether the causal link between the operator’s
action (or omission) and the resulting UAS accident is solid enough
to remove doubt about apportioning liability [59]. Besides creating
dilemmas for accident investigators and insurers, it will also be difficult
for lawmakers to design a strict liability regime - currently applied to
manned aircraft accidents - for UAS-specific scenarios.

Pursuant to the Damage by Aircraft Act 1999 (Cth) most UAS
operations are strictly liable for ‘personal injury, loss of life, material
loss, damage or destruction’ suffered on the surface by persons or their
property, arising when impacted by either an unmanned aircraft whilst
in flight, its debris or other objects falling from that aircraft. Whilst the
liability for surface damage by aircraft is unlimited, the last amendment
to that Act has allowed for damages to be reduced where contributory
negligence exists.

UAS operators will be looking to insurers to mitigate this third-
party liability. However, the costs of that insurance will correlate with
the insurer’s risk assessment of that third-party damage, with that
assessment influenced by the UAS design and its integrity, overall
safety record of UAS operations, and regulatory and certification
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criteria governing those operations [42]. As unfavourable or uncertain
assessments give rise to either high premiums or a refusal-to-insure,
this could restrict the growth of the Australian UAS market [60].
Consequently, issues should be resolved over the unfavourable or
uncertain nature of those risk assessments. However, as regulatory and
certification criteria influence those assessments, and development of
such criteria has yet to occur to any great extent in Australia, resolution
of those issues is expected to be iterative in nature.

The UAS sector should engage with the aviation-insurance
industry to resolve these insurance-risk issues. Further, given the
Government has made a commitment that it would “develop a scheme
to make insurance for third party surface damage compulsory” [50]
the Department of Infrastructure and Transport should be included as
a key stakeholder. Finally, considering the interdependence between
this liability-insurance issue and the pending UAS civil aviation safety
regulations, CASA should also be included as a key stakeholder.

Although there are a myriad of other legal related issues arising
from the operation of UAS this is not the specific focus of this research.
Part 1 of this research paper has attempted to provide and overview of
the emergence of UAS operations into the civil aviation industry and
provide an awareness of some of the main issues - technical, legal and
ethical - that this transition has created in the broader community.

A review of the development of aviation regulation in response
to periods of rapid increase in aircraft technology provides a valuable
insight into the magnitude of what we now face in terms of the
integration of UAS operations into civilian operations and into society
in general. Part 2 of this paper considers the development of aviation
legislation in respect to unmanned aircraft from a historic perspective
and then looks at the specific measures taken by internationally by
the ICAO and other countries and then looks at the Australian Civil
Aviation Safety Authority’s regulations in respect to UAS activities.

Development of UAS Regulation
Introduction

Reviewing the history of the development of aviation reveal that
with all previous periods of significant and rapid advancement in
aircraft design, technology and capability there has always been a
corresponding and commensurate response by governments in an
attempt to ‘harness’ the new technology. The rate of development of
aircraft design and performance capability during previous world wars
cannot be overstated. The following extract provides an enlightened
insight of the situation in the aftermath of the First World War: “The
war was a tremendous lever for aviation. In a feverishly accelerated
rhythm, at the command of the state, every door was open to discovery.
Success was achieved, the aim reached, astounding progress made War
was the hellish laboratory in which aviation became adult and was
shaped to flawless perfection” [61].

In the past the prime motivator of governments to react so swiftly
and universally to such developments was not so much related to the
potential commercial benefits that the technology offered but rather to
curtail its capacity to cause widespread destruction and devastation. Not
surprisingly, in the aftermath of the two World Wars, the intervention
of governments has always been retrospective. However, the level of
reaction, cooperation and almost universal agreement of governments
at such times, through the convening and adoption of international
conventions, was quite astonishing and remains unprecedented
at least in terms of the speed and extent of the response. The rapid
development of aircraft capabilities and their attendant threat to society

is a remarkably galvanising catalyst for universal regulatory reform.
Paris Convention 1919

As a consequence of World War I, aircraft design and technology
progressed at an astonishing rate. By the end of the War, and in only
four years, the aeroplane had developed from a flimsy single-engine
biplane to large, multi-engine, alloy construction transporters. Aircraft
were now capable of flying significantly increased payloads higher and
further than ever before and at previously unimaginable speeds. The
number of aircraft also increased dramatically. At the beginning of the
War in 1914 Great Britain possessed only 12 military aeroplanes. By
the War’s end in November 1918 there were 22,000 aeroplanes [62].
Civil airliners were waiting in the wings to play an important role in the
advancement of world trade and commerce.

Although the commercial potential of this now vastly improved
means of transportation was universally realised by states, it was more
specifically the demonstrated capacity of aviation as a weapon that
impelled governments to act so swiftly and harmoniously to control
this potentially destructive new technology.

Immediately following the end of the War in Europe, and only
six months after the commencement of the first regular international
passenger air service, 27 states signed the Convention Relating to the
Regulation of Aerial Navigation in Paris on 13 October 1919. The
Paris Convention (as it became known) heralded the beginning of
international air law in confirming, virtually at the dawn of airline
operations, the desire of governments throughout the world to
systematically control aviation.

With the rapid increase in the importance and prominence of civil
aviation, governments were compelled to respond with regulation. The
commercial impact and benefit to be derived from aviation was quite
simply too important to be ignored. Furthermore, in the aftermath of
World War I, the potential threat to nation states and their citizens of
aircraft in hostile hands was fully realised.

Arising from discussions at the Paris Peace Conference in Versailles
earlier in 1919, governments represented at this international air
symposium discussed how post war civil aviation might be regulated.
Agreement and co-operation amongst the allied nation representatives
at the Paris Convention resulted in the Convention being signed by all
delegates on 13 October 1919.

The preamble to the Convention included the words: “to encourage
the peaceful intercourse of nations by means of aerial communications”
and “to prevent controversy” which reflected the determination of the
allied nations to agree upon consistent international legal regulation.
Although initial dialogue on the topic had commenced at the Paris
International Air Navigation Conference in 1910, delegates at that
conference failed to reach any binding consensus. Nevertheless this
earlier conference established the necessary groundwork (through
dialogue and drafted technical articles) for the 1919 Convention to
become the first multilateral instrument of international law pertaining
to air navigation.

Additionally, the Convention provided the basis, upon
ratification, of enacting the first rules relating to aviation by many
of the contracting states, including Australia. The following year the
Australian Commonwealth Government passed the Air Navigation
Act 1920 (Cth). This statute authorised regulations to give effect to the
Paris Convention.

Another most important contribution of the Paris Convention was
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the establishment of a mechanism to provide international technical
standardisation in aviation for the first time. The International
Commission for Air Navigation (ICAN) was established and
responsible inter alia for the administration and amendment of
Annexes A-G to the Convention. These Annexes detailed requirements
relating to specific technical issues such as aircraft registration,
airworthiness certification, pilot licensing and general rules of the air.
In recognition and anticipation of rapid ongoing advancements and
developments in aviation, ICAN was given the authority, under the
direction of the League of Nations, to amend and update the technical
Annexes as it saw fit. These Annexes therefore shared the same force as
the Convention itself.

In 1929 an amending Protocol of the Paris Convention introduced
the term ‘pilotless aircraft’ into international aviation law [61] for the
first time “No aircraft of a contracting State capable of being flown
without a pilot shall, except by special authorization, fly without a pilot
over the territory of another contracting State”

Although this amending Protocol of the Paris Convention did not
come into force until 1933 it did nevertheless indicate the concern of
governments of the potential of unmanned aircraft to threaten the
national security of nations. According to some researchers [18] the
first recorded use of drones was in 1871 when the Austrian army drop
bombs in Venice using unmanned balloons.'® It was, however, during
the First World War that saw the first use of a drone in modern military
warfare when the United States commissioned the design of an aerial
torpedo for use against German U-boats.

Later developments occurred during the Second World War
when Germany employed the V-1 “flying bomb’. This set the stage for
post-war UAS programs. More recently the use of drones for military
applications have been directed more toward reconnaissance roles®
such as with the United States use of the AQM-34 Firebee during
the Vietnam War in a surveillance role and more recently in combat
missions in Afghanistan, Pakistan, Iraq, and Yemen [5].

Chicago Convention 1944

The Chicago Convention of 1944, which updated and ultimately
replaced the Paris Convention, is today by far the most prolifically
ratified international treaty. More than 190 sovereign states have ratified
this convention and in so doing have agreed, under international air
law, to be bound by the technical and operational standards developed
by the International Civil Aviation Organization (ICAO) and as
detailed in the 19 Annexes.

Relevantly, Article 8 of the Chicago Convention titled “Pilotless
aircraft” provides No aircraft capable of being flown without a pilot
shall be flown without a pilot over the territory of a contracting State
without special authorization by that State and in accordance with
the terms of such authorization. Each contracting State undertakes to
insure that the flight of such aircraft without a pilot in regions open to
civil aircraft shall be so controlled as to obviate danger to civil aircraft.

Despite being short and general, Article 8 has a substantial content
and the following principles can be deducted from it:

. Pilotless (civilian and State) aircraft are legally considered
to be aircraft, so that aviation rules apply, but the ‘pilotless’ element
requires additional safeguards;

. As a matter of sovereignty, any over-flown State reserves the
right to (not) authorize flights of (civilian and State) pilotless aircraft
over its territory;

. The over-flown State has the right to determine the terms
of the authorisation. It has the authority to unilaterally establish
(airworthiness and flight) rules for the operation of (national and
foreign, civilian and State) pilotless aircraft in its national airspace; and

. The operation of pilotless aircraft is not to compromise safety
(of other civil aircraft) in all regions open to civil aircraft, not only in
national airspace [32].

The above Article clearly states that consent for flying over
contracting states is only granted when several conditions are met, such
as authorisation from the state to be overflown, compliance with over
flight terms, the commitment of the state to be overflown to take all
steps necessary to ensure that the over flight does not affect the safety
of civil aircraft [34]. Therefore, there are various requirements for
authorising UAS over flights. These requirements involve undertaking
complex measures in order to guarantee the safety of all related
operations as established by the Chicago Convention.

In respect to manned aircraft, under the Convention, all scheduled
international air services must also acquire prior permission before
flying into or over foreign territories. It is important to point out that
unlike international trade in most goods and services, which is generally
free unless specifically restricted, trade in scheduled international air
services is prohibited unless specifically allowed by either multilateral
or bilateral air services agreements. International trade in most services
is regulated by the General Agreement on Trade in Services (GATS),
an agreement between members of the World Trade Organisation
(WTO). In contrast, international air transport services are unique in
that they are permitted if and only if “permission” or “authorisation”
has been granted.

This requirement is prescribed in Article 6 of the Chicago
Convention 1944 which states no scheduled international air service
may be operated over or into the territory of a contracting State, except
with the special permission or other authorization of that State, and in
accordance with the terms of such permission or authorization.

This provision creates a legal requirement for the provision of
international agreements between countries, which seek to permit
airline services between them, and is usually the subject of either
bilateral or multilateral agreements. Trade in ancillary aviation services
is not covered under this provision. The Air Transport Services Annex
of the GATS lists those air services that can be negotiated multilaterally.

The aircraft-related services currently included are:

. aircraft repair and maintenance services;
. the selling and marketing of air transport services; and
. computer reservation system services.

As UAS are aircraft under the ICAO presumably the provision
of this Annex in respect to aircraft repairs and maintenance services
would also apply to unmanned aircraft. One of the fundamental
principles of the GATS is that of unconditional most favoured nation
treatment and national treatment. Restrictions on trade in scheduled
international air services, in contrast, are imposed bilaterally within an
international framework of bilateral agreements, and are not subject to
the most-favoured nation principle.

Ultimately for the societal and commercial benefits that may be
derived from UAS operations to be fully realised their needs to be
efficient processes that allow for seamless access for international UAS
air services. It is not envisaged, in respect to UAS operations, that these
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scheduled international air service will in the immediate future be
carrying passengers, however, the carriage of freight on such services is
a very real and commercially viable proposition.

Understandably the aviation community is reluctant to subject
air transport fully to the GATS process. However, since the GATS
came into effect in 1995 there has been a significant increase in “open
skies” bilateral agreements and in establishing multilateral regional
liberalisation agreements. This trend has emerged primarily as a result
of the increasing global nature of international aviation and a general
realisation of the limitations and inefficiencies inherent to the bilateral
framework.

During the Chicago Convention to allow for easier facilitation of
air services with regard to scheduled international operations most
states, including Australia, the United States and Britain, signed the
International Air Services Transit Agreement [63]. This agreement
provides for both over flying rights (First Freedom) and for technical
(fuel and/or maintenance) stopovers (Second Freedom) between
contracting states. As such, this treaty has proven extremely effective (in
terms of simplifying over flight rights) and practical when diplomatic
tensions arise between contracting states, as has been the case, for
example, between Australia and Iran.

It is at the contracting state’s unfettered discretion whether to
adhere to the Transit Agreement. Bilateral agreements can, and usually
do, include terms exchanging these two freedoms. This is an alternate
arrangement for over flight rights where one or both states are not
party to the multilateral agreement. For instance, Australia’s bilateral
air services agreement with Indonesia, where Indonesia is not party to
the multilateral agreement. The Transit Agreement does not specifically
require contracting states to obtain a permit prior to exercising transit
or non-traffic stopovers. In practice, irrespective of how over flight
rights have been established, the filing of an international flight plan
for operational purposes is usually all that is required to provide the
requisite safety, technical and security information. Ultimately, this is
the same objective that is sought for UAS operations to facilitate the
benefits they too can confer upon society.

Returning to Article 8 of the Chicago Convention concerning
‘pilotless aircraft’ it is important to consider the details and content
of the “authorisations” required for remote piloted aircraft. To attain
such authorisations and to ensure that the over flight does not affect the
safety of other civil aircraft, it has been suggested* that the international
regulations required of manned aircraft must also apply to RPA. An
equivalent level of safety can only be guaranteed if RPAS comply with
the same relevant technical standards for manned aircraft, for example,
in Articles 20 et seq. and 29 et seq. of the Convention as well as the
various applicable Standards and Recommended Practices (SARPs)
contained within the ICAO Annexes. The previously mentioned
articles prescribe, for example, the possession of an airworthiness
certificate, an appropriately licensed crew, flight papers, etc., as well as
the contracting states’ acknowledgment of their validity.

It is also important that the rationale of the legislative drafters
for the inclusion of these provisions relating to ‘pilotless aircraft’,
namely Article 15 of the Paris Convention and Article 8 of the Chicago
Convention, be clearly understood. In both World Wars remotely
controlled and uncontrolled (autonomous) aircraft had been utilised
by both civilian and military forces. [64] The phrase “flown without a
pilot” therefore refers to instances where there is no pilot onboard the
aircraft.

The Preamble of the Chicago Convention proclaims that civil

aviation should be developed in a “safe and orderly manner and that
international air transport services may be established on the basis
of equality of opportunity and operated soundly and economically”.
UAS should therefore not be used in a manner contrary to the overall
objective of the Convention. Admittedly the Preamble is not legally
binding, although it has been suggested [18] that over time, it has
not only acquired a consensual value but more importantly may have
become apart of customary international law.

ICAO approach to developing UAS standards

Admittedly with the establishment of the International Civil
Aviation Organization (ICAO) in 1944 and with it the proliferation
and universal acceptance of its technical, safety and operational
standards, the mechanism exists to ensure UAS — as with all other
technological developments in civilian aviation - are effectively and
safely accommodated. ICAO in the past has developed relevant SARPs
to accommodate the introduction on new technologies within the
international aviation sector.

In respect to the development of UAS specific SARPs the ICAO has
adopted an entirely different, and indeed novel approach, as to how
these universal standards will be developed. In the context of gaining
harmonised UAS standards across all convening states to the Chicago
Convention is important that the process that the ICAO has adopted
is clearly understood. In the past, in respect to the development of any
new technical standards relating to international air transportation,
SARPs have always been developed in advance and these standards
is the basis upon which international standards are promulgated. In
respect to UAS standards ICAO has developed guidance material
that will assist states develop their own regulations so they can be
incorporated into their domestic civil aviation law.

On 23 May 2006 the ICAO convened an exploratory meeting on
UAS in Montreal. The objective of this meeting was to determine the
potential role of ICAO in UAS regulatory development work. The
meeting agreed that, although there would eventually be a wide range of
technical and performance specifications and standards, only a portion
of those would need to become ICAO SARPs. It was also determined
that ICAO was not the most suitable body to lead the effort to develop
such specifications. However, it was agreed that there was a need for
the harmonization of terms, strategies and principles with respect to
the regulatory framework and that ICAO should act as a focal point.

ICAO was also aware of the tendency emerging in Europe to move
towards a “system” certification - one that is not limited to just UAS -
appears to be justified in the light of how UAS function. The system’s
complexity and the need to reach a shared solution regarding the
criteria and principles to be adopted for drafting technical regulations
for the use of UAVs have persuaded EU authorities to involve other
competent bodies in this sector. The European Organisation for Civil
Aviation Equipment (EUROCAE) was tasked to form a working group
on UAS airworthiness certification and operation approval.

Following on from the successful outcomes of the 2006 ICAO
meeting a subsequent informal meeting was held on the 11 January
2007. This meeting further developed technical specifications for UAS
operations and considered the work in this area by both the RTCA and
EUROCAE that was being coordinated through a joint committee of
the two working groups. The main issue for ICAO related to the need to
ensure safety and uniformity in international civil aviation operations.
In this context, the delegates agreed that there was no specific need for
new ICAO SARPs at such an early stage. However, there was a need to
harmonize notions, concepts and terms. Most importantly the meeting
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also resolved to set up a study group specifically to consider UAS.

ICAO Unmanned Aircraft Systems Study Group: In 2007 the
ICAO established the Unmanned Aircraft Systems Study Group
(UASSG) to consider, inter alia, how best to develop UAS standards.
The UASSG was established by the in response to the perceived urgent
need for the harmonisation of terms, strategies and principles with
respect to UAS operations.

The terms of reference of the UASSG were described as follows
In light of rapid technological advances, to assist the Secretariat in
coordinating the development of ICAO Standards and Recommended
Practices (SARPs), Procedures and Guidance material for civil
unmanned aircraft systems (UAS), to support a safe, secure and efficient
integration of UAS into non-segregated airspace and aerodromes.

Most importantly ICAO stressed that the introduction of remotely
piloted aircraft into non-segregated airspace and at aerodromes
should in no way increase safety risks to manned aircraft. The overall
objective of the UASSG was therefore to provide the basis for global
harmonisation of terms, strategies, concepts and principles needed to
support the integration of remotely piloted aircraft in non-segregated
airspace. The UASSG was structured in such a manner to allow for a
phased approach to the development of UAS regulations by states and
to provide sufficient time and opportunity for UAS-related issues to be
discussed in an international forum.

The UAS Study Group initially had representatives of eighteen
states (Austria, Australia, Brazil, Canada, China, Czech Republic,
France, Germany, Italy, Netherlands, New Zealand, Norway, Russian
Federation, Singapore, South Africa, Sweden, UK, and USA), as well
as representatives from European Aviation Safety Agency (EASA)
and EUROCONTROL and nine international organisations (CANSO,
EUROCAE, IAOPA, ICCAIA, IFALPA, IFATCA, NATO, RTCA, and
UVS International).

In the six years from the time of its establishment until its
disbandment in mid-2014 to allow for the establishment of a
dedicated ICAQO Panel, the UASSG had concentrated its efforts on the
development of a regulatory framework for UAS or, in the terminology
adopted by the ICAO, remotely piloted aircraft systems (RPAS).
The UASSG had during that time been the focal point within ICAO
for facilitating the development of a regulatory framework that will
eventually allow UAS to be integrated into non-segregated airspace and
at aerodromes, alongside manned aircraft.

Under the Chairmanship of the then senior CASA manager,
Mr James Coyne, the UASSG worked collaboratively with other
expert groups within ICAO as well as external standards-making
organisations. During the six years of its operation UASSG served as
the high level focal point for global interoperability for the development
of UAS regulatory standards.

The UASSG typically held three meetings each year and was
attended by approximately 50-60 participants with the June 2013
meeting reaching a record of 66 participants. Delegates came from a
diverse range of backgrounds and expertise. The meetings provided the
opportunity to ensure work on the various topics moved forward in an
orderly manner and remained consistent with the existing regulatory
framework provided by the Chicago Convention.

As the UASSG delved into the subject of UAS and considered
how these new systems would align with the existing international
regulatory framework, two critical items elements Article 8 of the
Chicago Convention were identified, namely:

1. the fact that any aircraft flown without a pilot on board is
‘pilotless’; and

2. arequirement that such aircraft be ‘controlled’.

The ‘control’ referred to in Article 8 must further be exercised by
a person, however, this person may not necessarily be a pilot in the
traditional sense of the term. The focus of work undertaken by the
UASSG therefore centred on ‘remotely piloted aircraft systems’ (RPAS)
which comprises of the remotely piloted aircraft (RPA), their associated
remote pilot station(s) (RPS), command and control links (C2) and
any other components identified in the type design. The aircraft are
flown by ‘remote’ pilots who will hold a ‘remote’ pilot licence which is
different from pilots of manned aircraft although similar knowledge,
skills and training is envisaged. It was considered that the medical
requirements would be more akin to those of air traffic controllers.

Unlike many previous domestic UAS programs, the UASSG
limited its focus upon:

. international aviation operations beyond visual line-of-sight
(VLOS) and under instrument flight rules (IFR)

. controlled airspace and
. controlled aerodromes.

The UASSG first considered introducing the term ‘remotely
piloted’ at its third meeting in September 2009 after reaching the
conclusion that only unmanned aircraft that are remotely piloted could
be integrated alongside manned aircraft in non-segregated airspace
and at aerodromes. From that time on the UASSG decided to narrow
its focus from all unmanned aircraft systems to those that are remotely
piloted.

This international organization was requested to establish this
group by Member States and, in particular, by EU countries, which
have encouraged the organization to define its role in the creation of
a set of regulations for this sector in order to harmonize terminology,
principles and strategies for the sector’s future regulation. As a result,
it has been suggested that the ICAO Annexes be reviewed in order to
introduce new Standards and Recommended Practises for this kind of
aircraft. The UASSG examined the guidelines of the aforementioned
UAV Study Group, stressing that they adequately address the many
issues that have been raised. In particular, a proposal has been made to
change the term UAVs into Unmanned Aircraft System (UAS) because
it may be more difficult to insert UAV's into national regulatory regimes.

This decision also has significant ramifications in terms of legal
liability. If an aircraft system is operated fully autonomously then the
issue of who is responsible for its operations comes into question.
Traditionally, with manned aircraft, the pilot in command or aircraft
commander was usually the person ultimately responsible for its safe
operations. Sometimes the aircraft operator or the registered owner
may also be held responsible. Obviously, in the case of autonomous
aircraft operations, the question of determining who is to be held
responsible for its operations raises some challenging legal issues.

During the previously mentioned ICAO meeting of 11" January
2007 it was also agreed that ICAO should, through the work of UASSG,
coordinate the development of a strategic guidance document that
would guide the regulatory evolution. As with all guidance material
that is non-binding in application, the guidance document would be
used as the basis for development of regulations by the various states
and organisations. As regulatory material developed by states and
organisations gained maturity, such material could be proposed for
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inclusion in the ICAO guidance document. The document could then
serve as the basis for achieving consensus in the later development of
Standards and Recommended Practices (SARPs).

In 2008 the UASSG were instructed by ICAO’s Air Navigation
Commission to make a general review, and more specifically a review
of ICAO Annexes, so as to find gaps between existing SARP’s and
those that will be needed for UAVs. The working group established
for this project conducted a gap analysis of existing rules with the aim
of identifying suitable changes of ICAO procedures by best practice to
accommodate the distinct nature of UAS operations.

Acknowledging the ramped rate of UAS development, and mindful
of the time taken to develop SARPs (typically 4-7 years), the ICAO
decided to embark upon a novel regulatory approach. The group wanted
to develop a regulatory model (in the form of guidance materials) to
ensure domestic UAS operations of contracting ICAO states were
adequately controlled, and furthermore, they were ‘controlled’ in such
a manner to provide a common basis upon which internationally
harmonised SARPs could subsequently be developed. It was therefore
agreed that if detailed ICAO guidelines were developed, upon which
individual states could ‘model’ their domestic UAS regulations, then
this would provide sufficient structure and time in which the ICAO
could develop its own UAS standards in the form of UAS specific
SARPs.

One of the obvious difficulties with this approach is that UAS
operations will necessarily be confined to domestic operations
until such time that agreed international UAS regulations could be
formulated. This may, however, present legal issues in consideration
of the fact that domestic UAS operations, if operating in unsegregated
civilian airspace, may ‘commingle’ with international air traffic. This
issue is considered later in this paper.

The final meeting of the Study Group, UASSG/15, was held on 30
June 2014.

Amendment of ICAO Annexes: The initially step in public
international law to accommodate UAS operations was contained
in International Civil Aviation Organization (ICAO) Circular 328
[18]. The Circular published in March 2011 set out to establish a safe,
coherent and streamlined routine operation of UAS worldwide. The
main objectives in the Circular were to inform states of ICAQO’s goals to
integrate UAS into non-segregated airspace and aerodromes, highlight
inherent difficulties and encourage states to provide information to
ICAO to contribute to its policy making.

ICAO Circular 328 dealt with three major aspects of traditional
aviation: operations, equipment, and personnel. Although the Circular
is not legally binding, it does serve as the basis for the publication of
the ICAO RPAS Manual that is discussed below. On 7 March 2012
the ICAO Council unanimously adopted the proposed amendments
to Annex 7 of the Chicago Convention. The amendment also defines
an aircraft that is intended to be operated with no pilot on board as an
unmanned aircraft. It also provides that, with regards to the size and
configuration of airframes that are different to traditional markings,
the State of Registry has the authority to determine the measurement
of the nationality, common and registration marks on such aircraft for
easy identification purposes.

In a position paper issued by the UASSG in mid-2014 it was noted
that during the six years of its operation, although few UAS-related
SARPs have yet been adopted, the work of the group has already led
to initial harmonisation among many ICAO contracting states which
have so far promulgated regulations for RPAS.

Mr Jim Coyne, Chair of the UASSG recently commented that the
ultimate objective of ICAO was to “develop a regime that would allow
for an RPAS operator or remote pilot to file a flight plan and conduct a
safe and efficient flight from one part of the world to another as a routine
user of the air navigation system without impacting the safety or cost
for manned aviation”. To that end the work of the UASSG has been
critical is establishing the foundations upon which an international
UAS framework can be developed and for this vision to be realised.

The remotely piloted aircraft systems manual: The final three
years of the work of the UASSG was dedicated almost exclusively to
the development of the Remotely Piloted Aircraft Systems Manual
(RPASM). The overall purpose of the RPASM is to provide guidance to
contracting ICAO states on technical and operational issues applicable
to the integration of RPA in non-segregated airspace. This objective
is clearly stated in the following extract the objective and purpose of
the manual is to provide guidance on technical and operational issues
applicable to the integration of RPA in non-segregated airspace.

The RPASM contains material recommended for the benefit of
the entire UAS community, for example regulators, manufacturers,
operators, pilots, air navigation service providers (ANSPs). The scope
of the RPASM is to recommend material for use by ICAO member
states when establishing their regulatory framework for RPAS. The
material should be used in conjunction with relevant SARPs contained
in the respective Annexes. The following subjects are not within scope
of this manual:

a) State aircraft, without prejudice to the obligation for ‘due regard’
in Article 3(d) of the Chicago Convention

b) Autonomous unmanned aircraft and their operations including
unmanned free balloons or other types of aircraft which cannot be
managed on a real-time basis during flight and

c) Model aircraft, which many States identify as those used for
recreational purposes only, and for which globally harmonized
standards are not considered necessary.

Accordingly the guidance provided in the RPASM applies to any
RPAS (that is, UAS) used for other than recreational purposes. As
previously noted the underlying premise upon which the manual was
developed was to provide guidance materials that is consistent with
the existing aviation regulatory framework and that will assist in the
development of future UAS specific SARPs.

The first edition of the RPASM was published in advance of the
ICAO RPAS Symposium, held in Montreal from 23 to 25 March 2015.
Subsequent editions will be developed to follow the evolution of the
regulatory framework, as it is developed. In other words the manual
will be updated and expanded as knowledge is gained and material
becomes mature.

ICAO remotely piloted aircraft systems panel: On 6 May 2014,
the Air Navigation Commission, at the second meeting of its 196"
Session, agreed to the establishment of the Remotely Piloted Aircraft
Systems Panel (RPASP). Because of the global importance of the
work relating to RPAS, the ICAO Air Navigation Commission (ANC)
decided that the UASSG is to be replaced by an RPAS Panel under its
direct oversight. The work program of the panel will continue from that
of the UASSG and, to a large extent, the composition of the two groups
will be identical.

The Panel will continue the work on UAS that was commenced by
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the UASSG. The RPASP has been tasked by the ANC to achieve the
following objectives:

a) Serve as the focal point and coordinator of all ICAO RPAS
related work, with the aim of ensuring global interoperability and
harmonization

b) Develop an RPAS regulatory concept and associated guidance
material to support and guide the regulatory process

c) Review ICAO SARPs, propose amendments and coordinate the
development of RPAS SARPs with other ICAO expert groups

d) Assess impacts of proposed provisions on existing manned
aviation and

e) Coordinate, as needed, to support development of a common
position on bandwidth and frequency spectrum requirements
for command and control of RPAS for the International
Telecommunications Union (ITU) World Radio Conference (WRC)
negotiations.

The inaugural meeting of the RPASP was held on Montreal in
November 2014. The reorganisation of the internal working groups for
the future work regarding SARPs development will focus on material
contained in Annexes 1, 6, 8 and 10. The RPASP has established six
working groups, with the following respective areas of focus:

1. Initial and continuing airworthiness, type certification,
Certificates of Airworthiness

2. Command and control and spectrum issues

3. Hazard detection and avoidance, ACAS interoperability
issues

4. Personnel licensing, competencies and medical issues
(SARPs and PANS-TRG)

5. Operator certification and flight operations issues
6.  Strategy and integration into the air navigation system

The work on the first package of SARPs to be developed by the
RPASP is scheduled to be completed by early to mid-2016 to meet
the timeline for review by the ANC and consultation with states.
Recommendation to the ICAO Council for adoption of these SARPS is
expected to occur in early 2018.

Summary: In summary, the very essence of aviation is travel.
With rapid advancements in aircraft design and technology, largely
attributable to the two World Wars, aircraft are now able to fly faster,
higher and further than ever before. In no other field of human
endeavour or scientific achievement have regulatory frameworks been
accomplished so swiftly and with such global application than has been
the case with aeronautics.

Today, in respect to UAS operations, various wars — albeit not
a World War per se - have been the breading grounds for this new
generation of aircraft technology that similarly requires harnessing
by government throughout the world. This time, however, and
perhaps unfortunately, there have been no worldwide conferences,
no universal agreement, and no ensuring international treaty at the
onset of the invention being transitioned into civilian usage. We have
with the ICAO an international organisation tasked with developing
and promulgating international civil aviation standards but this
time the speed at which UAS technology has developed has allowed
the phenomena to have slipped under the radar of international

consciousness. It is worthwhile reflecting upon the words of a
leading aviation legal commentator stated almost forty years ago the
use of aircraft has destroyed all effective frontier barriers, even the
barrier of the ocean. So the sovereign states of the world have been
forced to try to replace their differing systems of national laws by one
international system for the flow of international traffic and trade. So
far the system is still very far off. But no other system of law has been
so rapidly developed by sovereign states collaborating for national and
international objectives [50].

So are UAS about to suffer the same fate? Will governments
throughout the world in response to a catastrophe of devastating
proportions be ‘forced” into action commensurate to the risk that this
technology poses? This would appear unlikely. For the wars and ‘hellish
laboratories’ in which drones were ‘shaped to flawless perfection” have
now long past. And yet the development of new, or modification
of existing regulatory frameworks to protect society against their
destructive and antisocial usage is still on the far, and seemingly
distancing, horizon. The risks posed to society through the operation of
these new types of aircrafts are well known “Like any new technology,
drones can be misused. They can pose a safety risk to other aircraft or to
people and property on the ground, and the cameras and sensors they
carry can be used to invade Australians’ privacy. The challenge we face
is to realise the potential of this innovative technology while protecting
against its risks” [23].

The underlying objective of almost all aviation related legislation
is the promotion of aviation safety and security. Therefore at the most
fundamental level, the regulatory challenge for operating UAS is the
need to demonstrate an equivalent level of safety compared to on-
board piloted aircraft.

UAS regulation in Australia

The first challenge for any aviation regulatory authority to address
is that of jurisdiction over UAS and their operators [3]. While the
regulatory power of some authorities such as the Australian Civil
Aviation and Safety Authority (CASA) extends to smaller aircraft,
including model aircraft (which may be extended to small or micro
UAS), other authorities do not currently regulate model aircraft and
would need to expand their jurisdiction to cover small and micro
UAS [64]. In some instances, this may require constitutional powers
to be invoked to regulate a matter that might otherwise be outside
the Authority’s jurisdiction, as is the case in Australia. The case of
Airlines of NSW Pty Ltd v New South Wales (No 2) (1965) 113 CLR 54
illustrates this very point.

In terms of civilian UAS regulatory requirements, Australia has
been a world leader and introduced the first certification standards in
2002. As a pioneer in UAS regulation, the CASA promulgated, in 2002,
Part 101 of the Civil Aviation Safety Regulations 1998 (Cth) (CASR)
and Advisory Circular AC-101-1 (0) Unmanned Aircraft and Rockets
(Figure 1). Under the Australian framework, CASA only permits
commercial UAS (including unmanned aircraft of more than 150 kg)
to fly in Australian airspace if the operator first obtains an Operator
Certificate (OC) [65].

In contrast to CASA’s approach some national regulators, initially
took an entirely different approach and in some instances, for example
the United States, in respect to aircraft less than 150 kg were considered
to be ‘model aircraft’ and as they operated in controlled situations
(or segregated airspace) in relatively small numbers, considered that
comprehensive regulation was unnecessary [66]. With the introduction
in 2015 of the ICAO RPAS Manual, detailed guidance material for
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Figure 1: UAS Operator Certificates—number and type of operators.

contracting states is now available on how to develop UAS regulations.
It is envisaged that a more internationally harmonised approach will
now be adopted.

The CASA operator certificate granted under CASR part 101
includes restrictions to the operator in relation to the operation of
unmanned aircraft. Despite the availability of exemptions, CASA’s
regulatory framework for UAS remains underpinned by the idea that,
in order for UAS to fly within a class of airspace, they must be able
to guarantee — through compliance with equipment and Air Traffic
Control standards - the same (or equivalent) level of safety prescribed
for manned aircraft [67]. As UAS will increasingly be operating in built
up areas and eventually in non-segregated airspace, there is a need to
introduce regulation to ensure they do not pose a unacceptable risk to
piloted aircraft and individuals on the ground.

CASR Part 101 was first drafted nearly 10 years ago in anticipation
of civil operations of UAS. At the time there was little civil operational
experience to draw on from other countries and as a consequence there
was limited detail included in the Regulations or Advisory Circulars
relating to pilot qualifications, risk management, and airworthiness
operational approval processes. Effectively, the regulation only
provided a basis for CASA oversight with minimal guidance to
industry. Consequently, CASA must treat every application for UAS
operation as a standalone exercise, requiring significant education of
applicants and a high risk of inconsistent responses that may create
safety issue.

The rapid increase in activity levels and demand for CASA approvals
for a range of operations from humanitarian, law enforcement,
security and commercial activities increases the possibility that,
without adequate guidance to industry and CASA staff, inconsistent
decisions with possible adverse outcomes may result. Even in 2009
with the release of the National Aviation Policy White Paper there was
an expectation by government that CASA would support the use of
UAS through safe and consistent regulation and oversight [50]. For this
reason, as was explained above, an outcome-based regulatory approach
provides a more efficient approach to safely accommodate the myriad
of types of UAS and their increasingly diverse applications.

Aviation is an open and dynamic environment - domestically
and internationally and with UAS operations there are increasing
challenges for both CASA and the UAS sector. While the needs and
objectives of the stakeholders may vary, they both need to ensure that
safety related considerations are at the forefront. This is one of the key
challenges with the rapid growth of the UAS sector.

In February 2012, there were 15 holders of Unmanned Aircraft
System Operator Certificates (UOC) in Australia operating a variety
(but mostly small) remotely piloted aircraft for commercial purposes
[68]. In September 2013 this number has more than tripled to 51 [69]

and as of the end of 2014 that number had reached 200.

At present approximately 90 per cent of all UAS operator
certificates that have been issued in Australia weigh less than seven
kilograms [68]. Moreover, as shown in Figure 2, the vast majority of
operators are either individuals or small businesses. If the current trend
continues, in both the number of applications and the type of operator
(individuals) then it is estimated that there could be over 500 certified
UAS operators by 2016.

As previously stated in Part 1 of this paper in 2014 a single
Australian UAS manufacturer informed the House of Representatives
Standing Committee that its local client base included more than 5000
customers. If these stated figures are correct, and the fact that this is
the number of UAS sales in Australia from a single UAS manufacturer,
the number of small UAS in the general community could be currently
in excess of 50,000 units. Due to exponentially increasing numbers of
UAS sales and their diverse capabilities, it is impossible for CASA to
effectively regulate the UAS sector.

As Australia’s civil aviation safety regulator CASA has no authority
to allow economic or commercial considerations to influence safety-
related decisions they are obliged to make. Only after all relevant safety-
related factors have been considered with due precedence, can the
economic or commercial considerations of that decision be taken into
account. Where law allows a less onerous, but equally safe, alternative,
CASA may certainly entertain that option.

CASA’s former Director of Aviation Safety, Mr John McCormick,
stated: that “we have to address the current reality. There is no point
in CASA writing regulations that can’t be enforced. That’s just bad
law” [70]. Consequently, CASA considered a weight limit of less than
two kilograms to make it less onerous for commercial operators to use
small remotely piloted aircraft.

The current CASR Part 101 deals with unmanned aircraft, model
aircraft and rockets. As a result of the rapid growth and technological
advancements in the UAS sector, this regulation has become somewhat
ineffective and requires amendment. CASA plan to develop a new
CASR Part 102, which will introduce the new terminology Remote
Pilot Aircraft (RPA), Remote Pilot Aircraft Systems (RPAS), to bring
the regulations more into line with the International Civil Aviation
Organisation, and will incorporate the emerging work of other
regulatory agencies such as the European Aviation Safety Agency
(EASA) and the FAA.

Composition of Ausrralian certified UAS
operator certificates by entity type

Medium

Large Business, Business, 10

Public Sector 1
Entity, 3

Small Business,

Figure 2: UAS Operator Certificates issued by CASA-type of operator.

J Aeronaut Aerospace Eng
ISSN: 2168-9792 JAAE, an open access journal

Volume 4 + Issue 1+ 1000140



Citation: Bartsch RIC (2015) Unmanned and Uncontrolled: The Commingling Theory and the Legality of Unmanned Aircraft System Operations. J

Aeronaut Aerospace Eng 4: 140. doi:10.4172/2168-9792.1000140

Page 16 of 27

The principal objective of the proposed updated regulatory
framework is to achieve and maintain uniformity and the highest
possible level of safety. In the case of UAS, this means ensuring the safety
of any other airspace user as well as the safety of persons and property
on the ground. Identifying the commonalities and differences between
manned and unmanned aircraft is the first step toward developing a
regulatory framework that will provide, at a minimum, an equivalent
level of safety for the integration of UAS into non-segregated airspace
and at aerodromes. Technical specifications to support airworthiness,
command and control data-link, detect and avoid technologies, and
other functionalities are being addressed by various industry standards
development organisations around the world. CASA will need to
closely monitor these developments and remain focused on high-level
performance-based standards.

Development of a complete regulatory framework for UAS is
likely to be a costly and lengthy process. This should not be a knee-
jerk reaction, but an evolutionary process, with regulations being
developed and amended gradually. In the first instance, non-binding
guidance and educative material should be provided in advance of the
regulations for use by the industry. Close adherence to the ICAO RPAS
Manual and other guidance material would facilitate later adoption of
the revised or new regulations and would ensure harmonisation across
the domestic UAS sector and with the rest of the world.

A major consideration for CASA is whether UAS operators should
be provided different certification requirements within a given category
of UAS, particularly for larger UAS that will be expected to meet
requirements similar to general aviation aircraft. Currently, as stated
above, CASA along with most National Aviation Authorities appear to
be considering applications on a case-by-case basis [44] which is both
costly and time consuming, and is more likely to lead to inconsistent
outcomes and consequently make it difficult for UAS operators to have
a clear picture of the requirements their UAS must meet before seeking
approval.

While it may be argued that this practice is reasonable considering
the fledgling nature of UAS regulation, it also presents the risk that if
costs are uncertain or higher that the commercial cost of operations
minus any penalties, UAS operators may not seek certification of their
UAS and choose to operate the UAS without certification. This is
undoubtedly what is happening at present without any real appreciation
of the magnitude of the level on non-compliance.

An option that could possible (although at best only partially)
address this issue is to allow UAS operators to seek ‘experimental’
certification in lieu of the fully operational requirements [71]. While
this may speed the development of UAS technologies, from the
perspective of ensuring safety, authorities may consider the most ideal
outcome is to proactively develop and impose standardised certification
requirements that UAS must meet before operating in non-segregated
airspace.

In considering the various alternatives in search of the most
appropriate legislative approach to UAS regulation is whether other
aspects of aviation regulation such as the introduction of safety
management systems (SMS) and the move towards a more ‘outcomes’
based legislation are appropriate for UAS operators [61]. As previously
stated the introduction of these measures is a result of the aviation
industry moving beyond a prescriptive legislative model to a form of
regulation that recognises that the safety of aircraft operations is affected
by a wide range of factors such as the safety culture of operators, and
that the aviation industry is mature enough for operators to choose how
to meet safety requirements without limited oversight of an Authority

[61]. It may be argued that while this approach is possible with a mature
industry with a long history of safe operations, this approach may not
be suited to new UAS operators, particularly those without operational
or even aviation experience [61].

On the other hand regulatory authorities could continue with a
prescriptive legislative model until the industry has matured. This
would reflect the reality that while widespread UAS operations might
be new, the complex framework that is in place for safe operations in
non-segregated airspace is the result of decades of experience which
UAS operators may be unfamiliar with, and that the safety standards
required today are far more important than in the early days of aviation
when ‘experimental’ aircraft were common. A prescriptive legislative
model may also assist in ensuring UAS operations are standardised
at the outset, and reduce the likelihood of UAS operators developing
individual practices with catastrophic results, a lesson that has been
learnt well by existing operators.

As a concluding comment to Part 2, irrespective of which path
either CASA or other agencies adopt in regulating UAS activities the
problem of effective oversight remains bewildering. The regulatory
focus must remain on the safety of commercial air transport operations
and of the fare-paying passenger. As some stage more attention must be
directed toward promoting a greater role of the UAS sector itself and of
reputable industry associations. Consideration of at least some degree
of self-administration (as with other industry sectors) may well be the
outcome. It is important that self-administration is not confused with
deregulation. CASA continue to provide safety oversight over bodies
and organisations that have been granted various levels of delegated
responsibilities.

In the meantime the UAS industry continues to expand at
exponential rates. The area of most growth — the small UAS operated
by individuals in populous areas at low levels remains mostly
uncontrolled. In Part 3 it is argued, at least in Australia, that apart from
being uncontrolled this industry sector may also be ‘uncontrollable’
under our current legal structure.

The Control of Civil Aviation

The regulation of aviation activities

As was discussed in Part 2 in the aftermath of the two previous
World Wars, allied governments were quick to respond to establish the
agreed international arrangements necessary to control the rampaging
technology and to enable aviation to continue to develop “for the
benefit of all mankind”. Although the birth of the UAS era was a child
of war its transition into civilian life had not gained the same attention
and cooperative action of governments to the extent that was evident
with both the Paris Convention of 1919 and the Chicago Convention
in 1944.

The international aviation industry is unique in that it has a far
greater degree of universal harmonisation than does any other industry
sector [1] and because of the unbounded nature of aviation operations,
ratification of international conventions is prolific and imposes strict
obligations on contracting states. Governments are required to comply
with highly prescriptive technical and operational standards to ensure
the safety of international air transportation that apply not only to
aircraft but also across the entire air transport system. However,
because of the degree of interaction and interdependence between
aircraft that share the same airspace, for aviation activities to remain
safe, all aircraft must necessarily be subject to, and comply with, these
internationally agreed standards.
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International aviation standards are developed and promulgated
by the International Civil Aviation Organization (ICAO). Nations that
are signatures to the Chicago Convention 1944 all 192 of them - are
obliged to comply with the standards and recommended practices
(SARPs) that are contained within the 19 ICAO Annexes in respect
to international air transport. However, because of the mixing of both
international and domestic flights, aircraft sharing the same airspace
must necessarily ‘commingle’ with each other. Therefore, and perhaps
somewhat by default, contracting states necessarily also apply ICAO
SARPs to domestic air operations to ensure the safety of the entire air
transport system.

Therefore all aircraft operations throughout the world, irrespective
of their size, complexity or class of operation, that share the same
airspace as international air transport operations, are by (domestic)
law, subject to the same aviation standards. Although the structure
of domestic regulatory regimes varies considerably the technical
standards that are prescribed for all aircraft operations are essentially
harmonised. This is the rationale for the application of what is referred
to as the commingling theory that has been applied in respect to
aviation regulation in a number of countries. It is not practicable,
nor necessarily would desirable, to attempt to explain the application
of this theory throughout the world and such a task be beyond the
competence and experience of the author.

In this paper the application of this commingling theory in respect
to UAS operations will consider the United States experience — where
the theory originated - but will focus upon Australia’s legal system. Such
an approach is reasonable, in consideration of Australia’s prominent
role in developing UAS certification standards and is testament
and recognition of the Australian government’s commitment to
embracing the commercial benefits this technology affords. Before the
commingling theory and its application in respect to UAS operations
can be explained it is necessary to first consider Australia’s somewhat
unique legal structure and the limitations the Constitution imposes
upon the Commonwealth (federal) Parliament to legislate in respect to
aviation generally and UAS specifically.

As will be discussed in the following section the commingling
theory has implications, and indeed limitations, over the extent to
which the Australian federal government can legislate in respect to
UAS operations. After all UAS are still aircraft and any constitutional
limitations that apply to aircraft generally will also necessarily apply
to UAS operations that operate in the same airspace. Also recall from
previous discussion, any type or form of existing aircraft has the
(increasing) capacity to be flown without a pilot on-board.

Regulation of aviation in Australia

In the aftermath of World War I, the potential threat to Australia
and other nation states and their citizens of aircraft in hostile hands
was well recognised. With the rapid increase in the development and
prominence of civil aviation, governments were compelled to respond
legislatively. The commercial impact and benefit to be derived from
aviation was quite simply too important to be ignored - the safety and
security risks too great to be unregulated.

Arising from discussions at the Paris Peace Conference in Versailles
earlier in 1919, governments represented at this international air
symposium discussed how post war civil aviation might be regulated.
Agreement and co-operation amongst the allied nation representatives
at the Paris Convention resulted in the Convention being signed by all
delegates on 13 October 1919.

The preamble to the Convention included the words “to encourage
the peaceful intercourse of nations by means of aerial communications”
and “to prevent controversy” which reflected the determination of the
allied nations to agree upon consistent international legal regulation.
Although initial dialogue on the topic had commenced at the Paris
International Air Navigation Conference in 1910, delegates at that
conference failed to reach any binding consensus. Nevertheless this
earlier conference established the necessary groundwork (through
dialogue and draft technical articles) for the 1919 Convention to
become the first multilateral instrument of international law pertaining
to air navigation.

Additionally, the Convention provided the basis, upon ratification,
of enacting the first rules relating to aviation by many of the contracting
states, including Australia. The following year and the year that saw the
incorporation of QANTAS, the Australian Commonwealth Parliament
passed the Air Navigation Act 1920 (Cth). This statute authorised
regulations to give effect to the Paris Convention.

This was the first legislation to apply to civil aviation in Australia
and provided the regulatory framework for the industry for almost
the next 75 years. Prior to this Act no Australian government, State or
federal, had provided technical facilities or established administrative
frameworks for the regulation of civil aviation. Therefore, up until this
time, any professed pilot, irrespective of their qualifications, was at
liberty to fly and carry passengers in any machine capable of taking off.

It was not until the passing of the Civil Aviation Act 1988 (Cth)
that the regulatory structure of aviation in Australia was significantly
altered. This is not to say that there were no legal problems associated
with the regulation of civil aviation in Australia after the passing of
this statute. On the contrary, because the Commonwealth Parliament
is constitutionally limited in the making of laws specifically relating
to aviation, co-operation with the States was, and still is, necessary
to provide uniform aviation laws throughout Australia. The situation
in Australia is well expressed in the following extract the whole
system of legal control of civil aviation in Australia is inescapably
circumscribed by the federal Constitution. The historical condition
that the Commonwealth of Australia had not experienced an aviation
age at the time of its birth has exerted far-reaching influence on the
development of the law. The lack of a specific power over the subject
has put the Commonwealth in the position of having no express
constitutional basis for generally intruding into intra-State aviation
matters, and has brought about a dual system of Commonwealth and
State law. On another view the system is triple — common law, State
statutory law and Commonwealth statutory law are basic features
of air law in Australia. Owing to the nature of the Commonwealth
powers specifically enumerated in the Constitution, which are relevant,
the scope of Commonwealth authority in respect of various subjects
incidental to aviation has become extremely obscure and complicated
[72].

To complete the legislative process to achieve Australia’s current
national status as an independent and sovereign state it is important
to briefly review the following statutes. As each of the colonies of
Australia was still part of the British Empire in 1900 it required an Act
of British (Imperial) Parliament to consent to them being “federated”.
This legislation was the Commonwealth of Australia Constitution
Act 1900 (Imp) and allowed for the passing of the Commonwealth of
Australia Constitution Act 1901 (Cth). This statute is more commonly
known as the Australian Constitution or simply the Constitution. It
took effect from 1 January 1901.
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The Australian Constitution: The Constitution establishes the
legal framework for the nation and sets out how the power to make
laws is distributed between the State and Federal Parliaments. The
Constitution is probably the most relevant piece of legislation that
exists in Australia today. Professor Leslie Zines, a prominent Australian
constitutional lawyer, went as far as to state “few countries can be so
dominated by a printed document as in Australia by its Constitution”.
And another point of view “few people can be so plagued with
constitutional problems in their daily lives as are the Australians” [73].

The limitations imposed upon the federal Parliament in respect
to the regulation of civil aviation are a good example of how the
Constitution can create difficulties and increase legal complexities
within Australia. The State colonial governments required a guarantee,
supposedly ‘enshrined’ within the Constitution, that they would retain
certain powers upon federation. Any dispute requiring a determination
of the meaning of any part of the Constitution would be heard before
the High Court of Australia. The trend of the High Court has been to
provide increasingly wider interpretations of the Constitution when
determining the scope of the Commonwealth Parliament’s legislative
powers.

This approach by the High Court has had the effect of steadily
eroding some of the State’s traditional areas of responsibility. However,
the difficulties of amending the Constitution to accommodate
expansion of the federal government’s authority have largely ensured
the continued importance of the State governments. This was precisely
the intent of the colonial architects of the Constitution.

While at times the Constitution is considered problematic, it is
nevertheless an important document for the people of Australia. The
Constitution has proved to be amazingly resilient with the passage of
time and retains the ability to provide an effective and relevant system
of government in the 21st century. But as to whether the constitutional
status quo can accommodate the rapidly developing UAS technology
remains to be seen and is a primary issue considered in this paper.

Amending and interpreting the Constitution: The Constitution,
by way of construction, is purposely difficult to amend or repeal. Any
change requires a referendum in which both a majority of voters
nationwide and a majority of voters in a majority of the States must agree
to the proposed changes. This is referred to as an “absolute” majority.
Consequently, of the 44 proposed amendments since Federation, only
eight have been adopted. Two of these defeated referendums have been
specifically concerned with attempting to include the subject matter of
aviation in the Constitution.

The wording of the Constitution has caused ongoing dispute
between the Commonwealth and State governments. Any dispute
requiring a determination of the meaning of any part of the
Constitution is heard before the High Court of Australia. While mostly
concerned with appeals from lower (inferior) courts of both State and
federal court systems (appellate jurisdiction), in matters concerning
the interpretation of the Constitution the High Court hears the cases in
their first instance (original jurisdiction).

The wording of the Constitution is necessarily ambiguous to
provide a certain degree of flexibility when giving meaning to the
words. This allows the Constitution to apply in instances that were not
within the original contemplation of those who drafted the Act and
sometimes with application in circumstances beyond the scope of the
original intention. In other words, where appropriate the High Court
can give a wide or broad meaning to the original words so that the
Constitution can take into account current legal practice and social

norms. For instance, the development of new technologies such as
aircraft (including unmanned aircraft), television and the Internet all
fall within the scope of the Commonwealth’s powers under s 51 of the
Constitution although none of these inventions are specifically stated
in the Constitution.

Since the time of Federation the concept of nationhood has
developed and the role played by the Commonwealth Parliament has
increased. An important decision of the High Court of Australia in
1920 was the Amalgamated Society of Engineers v Adelaide Steamship
Company Limited and Ors (1920) 28 CLR 129 also known as the
Engineers’ Case, which established that where the interpretation of
powers expressly conferred on the Commonwealth by the Constitution
was concerned, they were to be given their widest, as opposed to their
narrowest, reasonable construction. Since this case, the trend has been
toward interpreting the Constitution in a manner that has resulted in a
shift of power from the States to the Commonwealth. Even though this
trend causes considerable concern for State governments, at the end of
the day the Constitution means what the High Court says it means [74].

Constitutional limitations in respect to aviation: The founders
of the Commonwealth as we know it today could never have envisaged
aviation. In fact the Constitution came into effect some three years
before the Wright Brothers made their historic flight at Kitty Hawk.
How then is the Federal Parliament able to legislate with respect to
aviation in Australia? The answer lies with s 51 of the Constitution.
There are five particularly relevant subsections (called placita)
contained within s51. These heads of power relate to:

. international and interstate trade and commerce (pl i);
. corporations power (pl xx)

. external affairs (pl xxix);

. acquisition of property (pl xxxi); and

. incidental power (pl xxxix)

When interpreted widely these head of powers provide sufficient
scope to allow Federal Parliament to legislate with respect to both
interstate and international aviation. Accordingly the Air Navigation
Act 1920 (Cth) provided the first instance of legislative control of
civil aviation in Australia. As is explained in the following paragraph
this federal statute derived its constitutional authority from the
“external affairs” power (s 51, pl xxix) by ratifying the provisions of
an international civil aviation treaty of which Australia is a signatory.

An international convention is the major source of international air
law and is constituted by multilateral and bilateral agreements between
sovereign states. A convention does not become part of domestic law
until and unless it has been incorporated into the law by legislation - in
other words it has ratified. The power to enter into conventions is part
of the executive power of the Commonwealth and is not within the
competence of the Australian States. The Commonwealth may legislate
to give effect to the provisions of conventions and the carrying out of
obligations under them.

As we shall see later in this paper in respect to certain aspects of
aviation activities, namely those relating to technical and safety, the
High Court of Australia, in considering the extent of the external
affairs power, has broadly interpreted it to extend the Commonwealth’s
legislative powers to not only international and interstate aviation,
but also to purely intrastate aviation activities so as to enable the
Commonwealth to meet its obligations arising from the ratification of
the Chicago Convention.
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Up until 1936 there had been no challenge of the validity of the
Commonwealth to legislate with respect to civil aviation in Australia
since the ratification of the Paris Convention of 1919. But what of
intrastate aviation? Transportation within each State (intrastate) was
considered to be the exclusive concern of State Parliaments. Then in
1934, Sydney-based pilot Goya Henry entered the scene.

R v Burgess; Ex parte Henry (1936) 55 CLR 608 Goya Henry, a
pilot from Sydney, was charged before a Court of Petty Sessions on
information laid by an officer of the Civil Aviation Branch of the
Department of Defence. He was convicted of flying without a licence
in contravention of the Air Navigation Regulations 1947, his licence
having been suspended two days earlier. All flights Henry flew while
unlicensed were local flights including flying around, over and under
the Sydney Harbour Bridge, none of which went beyond the boundaries
of New South Wales. Upon conviction he appealed to the High Court.
The Court held that the Commonwealth Parliament had no express
power or general control over the subject matter of civil aviation but
that the external affairs power did give Parliament power to ratify
international treaties. The Commonwealth argued that its rules were
made in pursuance of an international convention and were, therefore,
laws with respect to external affairs. However, in this case, because the
Air Navigation Regulations 1947 were in conflict with the provisions of
the Paris Convention, they were unconstitutional and therefore beyond
the powers (ultra vires) of the Commonwealth. The provisions were
hence invalid.

This was the first time the question of whether the aviation powers
of the Commonwealth extended to legislating for the regulation of
intrastate aviation. The question had been answered in the negative
and hence proved to be an important test case. An important legal
precedent had been established for the aviation industry.

During the trial, the only other head of power that seemed available
to the Commonwealth was the ‘trade and commerce’ power under
s51 (i), which states that trade, and commerce can occur ‘with other
countries and among the States’. There is, however, no direct power to
regulate intrastate trade and commerce. Rather, for the Commonwealth
to regulate an intrastate matter with s 51(i) it is necessary for that
matter to be ‘sufficiently connected’ to inter-State or overseas trade
or commerce. Neither ‘necessity’ nor economic interdependence of
intrastate and interstate trade and commerce will provide a sufficient
ground for the regulation of intrastate trade and commerce under s
51(i).

The facts in R v Burgess; Ex parte Henry (1936) 55 CLR were that
Mr Henry had not been flying from or to any other State or country.
The Commonwealth argued that the ‘commingling’ of intrastate
aircraft with international and/or interstate aircraft on air routes and
at airports enabled it to control all aircraft operations. That submission
was summarily dismissed by the High Court. A new problem would
be raised if in any given case it were established by evidence in respect
of a particular subject matter that the intermingling of foreign and
inter-State trade and commerce with intra-State trade and commerce
was such that it was impossible for the Commonwealth Parliament
to regulate the former without also directly regulating the latter. No
such evidence, however, has been presented in this case, and it will be
necessary to deal with such a question only when it is directly raised.

The Court held that the Commonwealth could not restrain Mr
Henry from flying around Sydney Harbour under the trade and
commerce power. It was quite clear that the Constitution clearly
distinguished between intrastate and interstate commerce, and

confined the power of the Commonwealth to the latter.

Commingling theory: The so-called ‘commingling theory’ as
it applies to aviation related litigation originated in the courts of the
United States in the mid-1920s. It has since then developed specifically
in respect to aircraft-related litigations. At that time in the U.S. there
had been challenges by the State governments in respect to the scope of
authority of the federal government to make laws in respect to aircraft
operations that were purely intrastate. The term in an aviation context
was originally used to describe the situation in which aircraft from
different points of departure (more accurately departures from different
States) were flying in the same airspace - or ‘commingling’ with other
aircraft. The relevance of the varying departure aerodromes was related
to jurisdictional issues of the States and the varying regulations that
applied to these flights.

As was described above, the commingling theory in Australia
in respect to aviation, was first judicially considered (although not
adopted) by the High Court of Australia in R v Burgess (1936) 55 CLR.
The Court explained the commingling theory initially in respect to its
application in maritime situations. In the judgment the Court gave
reasons as to why in 1936 in Australia the commingling theory could not
be accepted .On several occasions the argument has been pressed upon
this court that, where inter-State or foreign and intra-State maritime
trade and commerce are so intermingled that it is practically essential
to control all of them as one subject matter, the Commonwealth
Parliament has power under s51 (i) and s98 of the Constitution to deal
with intra-State navigation and shipping. Although foreign and inter-
State trade and commerce may be closely associated with intra-State
trade and commerce, the Court has uniformly held that the distinction
drawn by the Constitution must be fully recognised, and that the power
to deal with the former subject does not involve an incidental power to
deal with the latter subject.

The Court then went on to describe how the commingling theory
could apply to the regulation of aviation in Australia .If the rules, e.g.,
for landing upon an aerodrome, are not uniform, so that one pilot lands
in a clockwise direction while another pilot, in the same place, obeying
another set of rules, lands in an anti-clockwise direction, there is very
grave risk of serious accident. Upon these and similar considerations
the argument is based that in order to deal effectively with the subject
of aircraft flying between the States or between Australia and other
countries the Commonwealth Parliament must also have the power to
deal with aircraft flying only within the limits of one State which use, as
a matter of absolute necessity, the same air, and as a matter of practical
necessity, the same aerodromes.

Later in the judgment Evatt and McTiernan JJ gave reasons as to
why the commingling theory could not be accepted .It is impossible to
accept the theory of the Commonwealth that its power to legislate with
respect to inter-State trade necessarily extends to all aircraft engaged
solely in intra-State trade, by reason of the possible “commingling,” in
air routes and air ports, of the aircraft proceeding intra-State with the
aircraft proceeding inter-State. No doubt, by virtue of sec. 109 of the
Constitution, State laws or regulations of transport may be invalidated
by valid Commonwealth laws or regulations dealing with the subject
matter of transport. Moreover, the rejection of the “commingling”
theory does not deny that there may be occasions when parts of
intra-State aviation will be seen to occupy so direct and proximate a
relationship to inter-State aviation that the agents and instruments
of the former will be drawn within the ambit of the Federal power,
for otherwise the particular Commonwealth regulation of inter-State
commerce would be entirely frustrated and nullified. But this does not
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mean that the Commonwealth Parliament is legislating with respect
to intra-State trade but only that legislation with respect to inter-State
trade may operate in respect of or against persons, matters and things
which, though not themselves directly involved in inter-State trade, are
brought into a sufficiently proximate relationship with such trade.

The emphasis above indicates that the High Court did foresee that
at some time in the future the commingling theory might apply to the
regulation of aviation in Australia. This was further supported in the
judgment of the then Chief Justice. In respect of a particular subject-
matter that the intermingling of foreign and inter-State trade and
commerce with intra-State trade and commerce was such that it was
impossible for the Commonwealth Parliament to regulate the former
without also directly regulating the latter.

The Court concluded that the express limitation of the subject
matter of the power to commerce with other countries and among
the States compels a distinction, however, artificial it may appear and
whatever interdependence may be discovered between the branches
into which the Constitution divides trade and commerce. This express
limitation must be maintained no less steadily in determining what is
incidental to the power than in defining its main purpose.

Following the R v Burgess; Ex parte Henry (also known as the
first Henry Case), the Air Navigation Act 1920 (Cth) was amended by
omitting reference to the control of civil aviation generally throughout
Australia, and was restricted to activities:

. in relation to trade and commerce with other countries and
among the States; and

. with any Territory of the Commonwealth.

The above amendment was held to be valid in a further challenge
by Goya Henry three years later in the R v Poole; Ex parte Henry (1939)
61 CLR 634 also known as the second Henry Case.

Referendums and legislation to gain greater federal control
of aviation: To overcome the constitutional limitations identified
in the first Henry Case the Commonwealth promptly decided upon
a referendum and prepared the Constitution Alteration (Aviation)
Bill (Cth) in 1936. This Bill provided for the insertion in s 51 of the
Constitution (in placitum (vi)) the words“Air Navigation and Aircraft”.
The proposed changes were put to the people in a referendum and
were supported by a majority of voters, but remarkably failed to obtain
majorities in four States.

Following the failure of the referendum the Government convened
an aviation conference of Commonwealth and State Ministers in
April 1937. To provide uniform air navigation rules throughout the
nation, all States agreed to adopt the Commonwealth Air Navigation
Regulations 1937 as State law.

After the passing of the uniform State Air Navigation Acts the
Commonwealth powers, with respect to civil aviation, were limited to
the licensing of personnel, airworthiness and registration of aircraft in
other words those aspects of aviation addressed in the Paris Convention
1919. It was not until almost 30 years later in Airlines of New South
Wales Pty Ltd v New South Wales (No 1) (1964) 113 CLR 1 that the
matter was again considered by the courts.

Acceptance of commingling theory by the High Court of
Australia: In Airlines of NSW v New South Wales (No 1) (Airlines of
NSW Case (No 1), the High Court held that the States still had extensive
powers in relation to civil aviation and that their legislation in fact still
occupied much of the field. But the Court sounded a clear warning to

the future suggesting that the Commonwealth had power to move into
much of the field then occupied by the State Acts. The changes that
had occurred in civil aviation in Australia since the Henry Cases were
clearly significant and were duly recognised by the judiciary.

The Commonwealth government, in light of the judgment
handed down in the Airlines of NSW Case (No 1), amended its
Air Navigation Regulations 1947 so as to apply to all classes of air
navigation - international, interstate and intrastate. It also established
a Commonwealth licensing system for intrastate air transport services.
The validity of these far-reaching provisions was once again tested by
the High Court in Airlines of New South Wales Pty Ltd v New South
Wales (No 2) (1965) 113 CLR 54.

It was in this landmark aviation case that the High Court of
Australia finally endorsed the commingling theory. The decision in
this case represents the current legal position of the Commonwealth,
however, constitutional limitations remain thereby restricting the
scope to which the federal government can legislate in respect to civil
aviation operations.

The Court in Airlines of NSW Case (No 2) held by a majority
opinion that the Commonwealth no longer depended on constitutional
authority ceded by the States to enforce air safety regulations on
intrastate operations. Barwick CJ recognised the significant changes
that had taken place in Australia’s aviation industry since Goya Henry’s
historic flight in 1934 .The speeds at which aircraft move in the air,
the narrow, and narrowing, margins of time in which consequences
of error or malfunction may be avoided or reduced, the increasing
density of air traffic, the interdependence of safety of one aircraft
upon the performance of other aircraft, the hazards of weather and the
variable performance of aircraft, leading to diversion and re-routing
of aircraft in flight, the need for use of common facilities all combine
to demonstrate that all air operations irrespective of destination or of
their particular nature must be subject to the same control if the air is
to be safe.

The scope of Commonwealth ‘aviation’ powers, with respect to
purely intrastate services, does not extend to commercial aspects of
aviation. It is clearly established in Airlines of New South Wales (No 2)
that the Commonwealth has unlimited (de facto) power in Australian
domestic aviation on any safety, operational or technical aspects of
air navigation.This proposition so far as it is placed upon the power
given by s. 51(i) is demonstrably insupportable. It is a claim that
the Commonwealth has in some circumstances power to make laws
with respect to some aspects of intra-State trade and commerce as
themselves topics of legislative power. But the Commonwealth has not
and, without constitutional amendment, cannot obtain such legislative
power with respect to any aspect of such trade and commerce, including
intra-State commercial air transport as an aspect of intra-State air
navigation. No so-called “integration” of inter-State and intra-State air
navigation or air transport, commercial or otherwise, no intermingling
or commingling of the two to any degree, however “complete”, can
enlarge the subject matter of Commonwealth legislative power in the
relevant field. It remains a power to make laws with respect to inter-
State and foreign trade and commerce. This Court has never favoured,
in relation to Commonwealth power, the more extensive view of
the commerce power under the Constitution of Congress which has
at times found expression in decisions of the Supreme Court of the
United States.

So some thirty years after Goya Henry’s flight under the Sydney
Harbour Bridge the High Court had no difficulty in upholding federal
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power to license all air navigation on the basis of safety, regularity and
efficiency of the operations, including purely intrastate operations. One
of the reasons relied on was that, whatever the situation in the 1930s, the
safety of interstate and overseas air navigation in the 1960s could only
be assured by the Commonwealth regulating the safety aspects of all
air navigation in Australia. Acclaimed constitutional lawyer Professor
Leslie Zines explains the significance of this judgment in respect to the
regulation of aviation in Australia. A law therefore operating on purely
intrastate carriage of goods and passengers by air was held to be a law
with respect to trade and commerce with other countries and among
the states. No doubt, if the Founding Fathers had been asked whether
they could conceive of a situation where the power they had given the
Commonwealth could be used to control an entire area of domestic
trade and commerce within a state, they would have said ‘No’. But that
is because they were unaware of the hazards, speeds and complexity
of modern forms of travel. It is probable that the framers certainly
intended that the Commonwealth should be empowered to protect
interstate and overseas trade. What has changed since then are simply
the facts of the world not the nature or object of the power. Professor
Zines’ position relating to purely intrastate carriage is reflected in the
judgment. The assumption of such an authority has no real relationship
to the regulation of international and inter-State air operations and it
is impossible to say that without the power to do this regulation by the
Commonwealth of air navigation within the latter categories would be
frustrated or nullified, or, for that matter, in any way adversely affected.
That being so reg. 200B, [relating to State licensing requirements] in so
far as it extends to intra-State air navigation, cannot be justified as a law
with respect to trade and commerce with other countries and among the
States. This, however, in no way denies the right of the Commonwealth
under this head of power to establish rules to be observed generally and
uniformly where, having regard to the safety and efficiency of overseas
and inter-State air navigation, it is necessary to do so.

Of significant interest to UAS operations Owen J in his judgment
alluded to the extent to which the power of the Commonwealth may
extend in respect to the regulation of aviation activities. I think the
development of air navigation in Australia has reached a stage at which
it can properly be said that in order to ensure the safety, regularity
and efficiency of inter-state and overseas air navigation it is necessary
that the Commonwealth should exercise a wide measure of control
over intra-state air navigation. The question is, however, the extent to
which that control may lawfully go. I have no doubt that it is within the
power of the Commonwealth to insist that no intra-state air transport
operations shall be conducted without its permission.

The commingling theory as applied to UAS operations in the
United States: In order to understand whether the commingling
theory can be applied to UAS’, the definition of the term “airspace”
first needs to be defined in order to identify whether two aircraft,
including unmanned aircraft, are in fact flying in the same “airspace”
and therefore whether they are in a position to commingle’. In the
United States, it appears that the FAA takes the view that the term
“airspace” should be understood as all airspace over or appurtenant
to the United States, which the administrator is empowered to “assign
by regulation or order” for various enumerated purposes as illustrated
in Administrator v. Raphael Pirker, NTSB Docket No CP-217, 2013.
“Airspace” is not defined in the U.S. regulations; however, Black’s Law
Dictionary provides the following definition:

1. Space above property included in the properties title;

2. The space above any state that is under its jurisdiction.

The above definition seems to imply that all space above the ground
is considered to be “airspace”. However, to what extent does the FAA
have jurisdiction over all the activities in the space above the ground?
In the broadest meaning, the FAA would be empowered to regulate
essentially any activity that occurs above ground. On this reasoning
the FAA’s definition of “aircraft” could be considered as ‘overly broad’,
and literally speaking would give the FAA authority over balsa gliders
and paper airplanes. However, such a meaning would be impractical. It
is assumed that “the legislature did not intend an absurd or manifestly
unjust result” as stated in Green v. Bock Laundry Machine Co., 490
U.S. 504 (1989) when enacting the statute.

The specific statute that deals with airspace in the United States is
Title 49 of the U.S. Code sections 40103 although the term is not defined.
Under USC §40103(a) (1) (Sovereignty and use of airspace) the federal
government has exclusive sovereignty and use over domestic airspace.
As a result, there is a significant limitation on the legal competency of
state and local governments from promulgating laws, regulations or
ordinances affecting access to the national airspace. There is, however,
uncertainty as to whether state and local governments have powers
to restrict or regulate the use of UAVs, including limitations on noise
levels generated by these craft over any state. [13]

In 49 USC $40102(b), three powers are delegated to the
administrator. They are as follows:

. The administrator is empowered to “develop plans and
policy for the use of the navigable airspace and assign by regulation or
order the use of the airspace necessary”

. The administrator “shall prescribe air traffic regulations on
the flight of aircraft (including regulations on safe altitudes)”

. The administrator is empowered to “establish security
provisions that will encourage and allow maximum use of the navigable
airspace”.

. All three powers above refer to “navigable airspace” which
is above the altitudes typically used by small UAS in the United States,
which is usually below 400 feet.

Navigable airspace: Navigable airspace as prescribed by the Code
of Federal Regulations 49 USC § 40102 is defined as follows:

Navigable airspace means airspace above the minimum altitudes
of flight prescribed by regulations under this subpart and subpart III of
this part, including airspace needed to ensure safety in the take-off and
landing of aircraft.

The question now posed is whether the FAA can regulate the flight
of UAS if they are not operating in “navigable airspace”? There is no
doubt that the FAA can prescribe air traffic regulations relating to the
flight of aircraft provided it is for the following purposes:

. Navigating, protecting and identifying aircraft

. Protecting individuals and property on the ground
. Using the navigable airspace efficiently and
. Preventing collision between aircraft, between aircraft and

land or water vehicles and between aircraft and airborne objects.

Therefore UAS or other ‘systems’ that do not operate in “navigable
airspace”, whether such a system flies or is classified as an “aircraft”
is irrelevant because the regulations are only concerned with systems
operating in “navigable airspace”. It is argued that the FAA seeks to
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regulate activities occurring in airspace without the distinction between
navigable airspace and other kinds of airspace. In short, the FAA is
seeking to regulate activities outside their jurisdiction (ultra vires) that
includes attempting to regulate UAS in certain instances. This raises
several legal and constitutional questions.

An alternative point of view that has been put forward and that
supports the proposition that the FAA has jurisdiction to regulate all
airspace suggests that The FAA’s mandate is to regulate the use of all
airspace necessary to ‘ensure the safety’ of aircraft, for ‘protecting and
identifying’ those aircraft, and for ‘protecting individuals on the ground’
and is not confined solely to the navigable airspace’. In adopting this
view of the airspace over which the FAA can regulate does not in any
way, explicitly or implicitly, define the outer limits of such authority.
In an attempt to resolve the issue the matter has been the subject of
litigation and was considered in the case of Huerta v Pirker. Mr. Huerta
is the FAA Administrator and represents the complainant - the FAA.

FAA v Pirker In October 2011 the University of Virginia
commissioned Raphael Pirker, a Swiss UAS operator, to take a
promotional video for the Universities medical school using his
remote controlled aircraft. In April 2012, the FAA sent Mr Pirker a
letter detailed twelve instances of flying too close to buildings, people
and streets. The FAA also pointed to the fact that Pirker did not have a
pilot certificate and that he was operating the aircraft for compensation
and assessed a fine of $10,000. On 27 June 2013 the FAA issued an
administrator’s order of assessment imposing a $10,000 penalty
against Pirker for operating a UAS in a “careless or reckless” manner.
In December 2013, Pirker filed a reply memorandum of law in further
support of his motion to dismiss. Pirker contested the FAA’s claims
that the definition of aircraft in 14 C.F.R. § 1.1 is broad enough to
include model aircraft [13] and that the FAA’s jurisdiction extends to
activity conducted in locations outside the navigable airspace. Pirker
argued that “ [tlhe FAA’s attempt to capture all activity in airspace
everywhere elides the historic record concerning the creation of the
public navigable airspace as it was carved out from the property rights
of land owners decades ago In the FAA’s organic statute, Congress
correspondingly empowered the FAA only to regulate activity in
that same ‘navigable airspace,” generally defined as the airspace at
and above 500 feet.” The FAA rejected this assertion relying upon
the previously extracted mandate to regulate the use of all airspace
necessary to ensure the safety of aircraft, for protecting and identifying
those aircraft, and for protecting individuals on the ground -activities
not confined solely to the “navigable airspace”. Mr Pirker appealed
the FAA’s determination to the National Transportation Safety Board
Office of Administrative Law Judges (AL]) on the basis that the FAA
did not have regulatory authority over his actions. Pirker’s two main
arguments were first, that his UAS was not an aircraft for the purpose
of the FAA regulations and secondly, that his UAS had never entered
the FAA’s definition of navigable airspace (greater than 1000 feet above
ground in this case) and thus was not subject to FAA regulation. On
6 March 2014 the NTSB Administrative Law Judge Patrick Geraghty
ruled in favour of Pirker and dismisses the fine, citing that the FAA
does not have the authority to regulate this aircraft in this airspace.
The decision was based on the fact that Mr Pirker’s foam airplane was
considered to be a ‘model aircraft’ rather than an ‘aircraft’. On 4 April
2014 the National Agricultural Aviation Association (NAAA) filed an
amicus curiae (friend of the court) brief in support of the FAA. The case
was of substantial interest to NAAA members given the safety hazards
UAS may pose in low-level airspace used by agriculture pilots. In their
submission the NAAA argued Pirker’s aircraft was clearly operating
within navigable airspace, which in their submission was defined

as 500 feet AGL and above. The FAA appealed to the full National
Transportation Safety Board Office. In a unanimous decision handed
down on 18 November 2014 the NTSB ruled in favour of the FAA.
The NTSB found that UAS are ‘aircraft’ within the FAA’s statutory and
regulatory definitions and that they are prohibited from operation in a
‘careless and reckless’ manner. The NTSB defined an “aircraft” as “any
‘device’ used for flight in the air”. The NTSB referred the case back
to the ALJ with specific instructions to determine solely whether Mr
Pirker’s flight was “careless and reckless so as to endanger the life or
property of another.”

It is important to appreciate that the NTSB decision is strictly non-
expert opinion and observation, and appears to be a very narrowly
defined decision and does not address the issue of ‘navigable airspace’.
The composition of the NTSB is one of safety and regulatory specialists
and not judges and who are primarily concerned with aviation safety
rather than law or constitutionality.

Although the full National Transportation Safety Board Office
were unanimous in their decision handed down on 18 November
2014 and overrides the decision of the ALJ on 6 March 2014 on the
question of what constitutes an “aircraft” the latter decision leaves open
the question of whether the FAA’s authority extends beyond navigable
airspace leaves the issue. A review of the earlier AL] judgment and the
submissions in that case therefore provides further guidance on the
topic.

In the NTSB ALJ case Pirker contends that the FAA lacks authority
to regulate beyond “navigable airspace”. According to one prominent
expert in the area of legal issues associated with UAS operations in
the United States Pirker attempts to “distinguish between navigable
airspace (generally airspace above 500 feet, along with airspace
necessary for landing and departure), on the one hand, and the airspace
adjacent to land and buildings on the other. Pirker’s claim is that only
State common law and the airspace rights of property owners apply at
these lower altitudes. The FAA counters that 49 U.S.C. § 40103(b)(2)
gives the administrator the authority to prescribe regulations on the
flight of aircraft for “navigating, protecting, and identifying aircraft”
and “protecting individuals on the ground,” and that the FAA’s
jurisdiction is not limited to “navigable” airspace but instead covers
all airspace”.

In support of this later proposition Vacek (2014) suggests that
adopting the former approach would “deny the FAA the ability to bring
enforcement actions against UAS operators who harm individuals and
property. It would thus effectively throw open the skies at altitudes
below 500 feet to unregulated UAS operation, and potentially create a
regulatory vacuum, which State and local authorities may try to occupy.
This result could also potentially goad Congress into taking further
action to regulate UAS specifically”. While this case has the potential
to offer further guidance on the FAA’s authority over UAS operation,
this case did not address related questions regarding whether the FAA
is able to bring an enforcement action over a UAS operator flying in a
safe manner.

In the above case the FAA has asserted that Pirker’s operation was
unsafe, and that the agency has the authority to regulate in the interest
of safety, but the FAA’s 2007 notice specifies that the current FAA
policy for UAS operations contain no such limitation. Rather, it simply
states that “no person may operate a UAS in the NAS without specific
authority,” regardless of the level of danger posed by the operation. If
AC91-57 and 2007 policy statement are indeed enforceable as written,
then the FAA could bring an action against any operator of UAS who
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lacks specific authority — but this issue was not decided in FAA v
Pirker.

Some insight as to the extent to which the FAA plans to enforce
these rules, is provided by Mr Jim Williams, Manager of the Unmanned
Aircraft Systems Integration Office of the FAA, when asked about the
possibility of enforcement against a UAS operator The bottom line is
that unless you cross that line into hazardous or reckless behaviour or
come to the attention of the FAA because you're operating a business
illegally, the key is operating safely. And if you're operating safely and
there’s no obvious commerce going on, we’re not going to get involved.

While Pirker’s motion only briefly addressed the “navigable
airspace” issue, as previously stated above, the FAA responded by
affirmatively alleging that it has the power to regulate all airspace in the
U.S. not just that which is defined as navigable.

According to Vacek (2014) a series of Supreme Court decisions have
roughly defined the boundaries on ownership of airspace is suggesting
“property owners own as much airspace above their property as they
can reasonably use, and the air above is akin to a public highway that all
persons have a right to transit. Additionally, zoning rules near airports
defining approach and departure paths have been held as valid exercises
of governmental police power. And while aeronautical charts used by
pilots define certain categories of airspace—some of which start at the
ground—and establish the operating rules within them, no court has
squarely addressed the question of whether the FAA’s designation and
current claim of jurisdiction over all airspace in the U.S. goes beyond
its statutory authority to regulate only “navigable airspace.”

Vacek goes on to explain that before small UAS were available on
the market, the question was not ripe because relatively few activities
used “non-navigable” airspace close to the ground. According to Vacek
now it appears small UAS operated at those very low altitudes have
become useful tools in many contexts: airborne photography, property
surveying and agricultural uses, among others: “If the FAA stands on its
assertion that it has the power to regulate all devices used or intended to
be used in the air at all altitudes, it will collide with precedent defining
property rights and what constitutes reasonable regulation of the use
of that property”.

To address the issue of property rights one suggested regulatory
approach in the U.S. is for UAS to operate at heights of no more than
400 feet AGL and at a height of not less than 200 feet above private
property without the consent of the owner of that property. But until
the FAA promulgate legislation relating to the civilian usage of UAS
the issue will remain unresolved.”

Legal experts believe that at some point courts will need to address
the constitutionality of these measures and of law enforcement’s use
of the technology. On this issue Texas-based attorney Gerry Morris,
co-chair of the National Association of Criminal Defence Attorneys’
Fourth Amendment Committee said: “I don’t think the court opinions
at this point have caught up with the technology. Legislators have to
address the issue and get out in front of it”.

In concluding it is important to point out that the legal system
and Constitution of the United States of America while similar to
Australia’s common law system and Constitution in many aspects has,
nevertheless, many important differences. While aviation is generally
regarded as the most internationally harmonised industry in terms of
technical regulatory standards there are important differences in terms
of implementation of these standards by contracting parties to the
Chicago Convention. The following section considers the Australian

position in respect to the degree of control over aviation activities by the
Commonwealth Parliament and how this relates to the commingling
theory.

Commingling theory as applied to UAS operations in Australia:
In the above discussion, in respect to the United States, if the restricted
interpretation of the definition of ‘airspace’ put forward by Mr Pirker
had been accepted then the jurisdiction of the FAA may have been
confined to ‘navigable airspace’. If that had been the case the class
of UAS (and other ‘systems’) that are ‘not capable of operating in
navigable airspace would not have been within the FAA’s authority to
control such activities.

Unfortunately the issue of “navigable airspace” was not considered
in the decision of the full National Transportation Safety Board Office
in FAA v Pirker as it was not considered necessary to determine the
issue. The NTSB found that the FAA had jurisdiction over any aircraft
that may impinge upon or “endanger the life or property of another”.
In this case the safety issues over which the FAA has authority include:
navigating, protecting and identifying aircraft; protecting individuals
and property on the ground; and preventing collision between aircraft,
between aircraft and land or water vehicles and between aircraft and
airborne objects.

It is the author’s opinion that the situation in Australia in respect to
the scope of authority of the safety regulator that is the Civil Aviation
Safety Authority (CASA), to regulate airspace is entirely different
to that of the United States. This is due to our unique constitutional
limitations (as previously discussed) that restrict the Commonwealth
Parliament’s scope of authority over the subject matter of aviation.

The question now turns to considering that particular class of UAS
(and other ‘systems’ such as fireworks) that are incapable of flying into
navigable airspace; either due to their inherent performance capabilities
or through an internal system - electronic fences or G-gates — in the
case of certain UAS. These UAS would not be capable of ‘commingling’
with other aircraft operating in navigable airspace. If it can be shown
that CASA’s authority is limited to regulating only in “navigable
airspace” then the class of UAS (or other systems) that are “not capable
of” operating in navigable airspace will not be within CASA’s authority
to control and hence any purported authority to do so will be ultra vires
and hence void.

Unlike in the United States the term “navigable airspace” is not
defined in Australian civil aviation law. Under the Civil Aviation Act
1988 (Cth), “air route” is the only term that references “navigable
airspace” in its definition. Under the Civil Aviation Act 1988 (Cth)
Section 3 the term is defined as: “the navigable airspace between two
points and the terrain beneath such airspace identified, to the extent
necessary, for application of flight rules”.

As previously stated Australia was the first nation to promulgate
certification standards for the commercial use of drones or unmanned
aircraft systems (UAS). The Australian Civil Aviation Safety Authority
enacted “Part 101—Unmanned aircraft and rockets” in 2002.
Relevantly the Civil Aviation Safety Regulations 1998 subpart 101 in
the ‘Preliminary’ section provides for the following:

Applicability of this part

1)  This Part sets out the requirements for the operation of
unmanned aircraft (including model aircraft), and (to the extent that
the operation of rockets and fireworks affects or may affect the safety of
air navigation) the operation of rockets and the use of certain fireworks.
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2)  Nothing in this Part applies to the operation of a manned
balloon or a hot air balloon.

3)  Subparts 101.C to 101.I do not apply to the operation of:

a) a control-line model aircraft (that is, a model aircraft that is
constrained to fly in a circle, and is controlled in attitude and altitude,
by means of inextensible wires attached to a handle held by the person
operating the model) or

b)  amodel aircraft indoors or
¢) anunmanned airship indoors or

d) a small balloon within 100 meters of a structure and not
above the top of the structure or

e) an unmanned tethered balloon that remains below 400 feet
above ground level

f)  a firework rocket not capable of rising more than 400 feet
above ground level.

Note: Subpart 101.B applies to the operation of all unmanned
aircraft (including model aircraft) and rockets, including firework
rockets.

Although, at the time of research, Part 101 is in the process of
being revised and updated there are some important points to be
drawn from the above extract. In particular, in Part 101.005(1), in
respect to the operations of rockets and fireworks, the regulations set
out the requirements but limit their application “to the extent that the
operation may affect the safety of air navigation”. It is submitted that
for any system (UAV, rocket, firework or whatever) to “affect” the
safety of air navigation then that system necessarily must be operating
in the vicinity of, or in the same airspace in which aircraft are operating.
In other words for any system to affect, or have the potential to affect,
the safety of air navigation it must necessarily be able, or capable of,
operating in navigable airspace.

As we have seen in the U.S. legislation, and a similar approach
having been adopted in many countries, the term “navigable airspace”
is used to describe the airspace at or above the minimum altitudes
of flight prescribed by domestic civil aviation regulations or airspace
needed to ensure safety in the take-off and landing of aircraft. In the
absence of a statutory definition in Australia, it is suggested that this is
precisely the meaning that was intended by the legislature, where the
term has been used in the regulations. To adopt a significantly different
interpretation of the term would lead to a divergence with international
civil aviation standards - which is contrary to the objectives of the
Chicago Convention and the ICAO and in breach of Australia’s
obligations as a contracting state.

Returning to subpart 101.005 it should be noted, at (3)(f), that
subparts 101.C to 101.I do not apply to the operation of a firework
rocket “not capable of rising more than 400 feet above ground level”.
It is strongly contended that the reason why Parliament decided to so
limit the application of this sub-regulation was simply because it had
no authority to regulate in instances where such activities were not
capable of flying in or near (allowing for a 100 foot buffer) navigable
airspace. In other words such activities of systems were not capable of
commingling with other aircraft. The safety of air navigation was not
affected and moreover was not capable of being so affected by such
activities.

Systems not capable of entering navigable airspace: Geo-

fencing is a feature in a software program that uses the Global
Positioning System (GPS) or Radio Frequency Identification (RFID) to
define geographical boundaries. This technology is already beginning
to be utilised as a critical defence mechanism to control the use of UAS
by limiting access to predetermined locations or altitudes. To date
most of the geo-fencing has been aimed at restricting flight into certain
predefined areas, such as within the vicinity of registered aerodromes
or helipads. The technology has been directed more toward horizontal
(geographic) restrictions rather than vertical (height or altitude)
restrictions to create “no fly zones”.

Application outside of aviation has long been realised, for example
by marketers whom promote certain goods and services in defined
geographic areas through the use of smartphone technology. This
location-based service sends “tailored” messages to the public based
on whatever information that particular marketer knows about his/her
target market.

Fencing technology, if required, can be used to provide limitations
vertically in respect to UAS operations. According to Associate
Professor K. C. Wong, School of Aerospace, University of Sydney,
contemporary UAS autonomous altitude limiting technology has not
been the focus of recent developments, but rather tending more toward
pre-planned route algorithm. Therefore, according to Wong the
operator is able to manually trigger flight beyond any predetermined
altitude. Wong concedes, however, that it is not difficult to develop
robust systems that can provide altitude limits that utilise multiple
sensors in addition to GPS for redundancy.

The British Airline Pilots Association (BALPA) is currently
campaigning for UAS manufacturers to utilise geo-fencing like the
Phantom series of UAS that includes geo-fencing. The GPS of the UAS
is programed with the co-ordinates of thousands of airports around the
world and cannot enter these areas. If the aircraft attempts to infringe
these areas it will be forced to land. Moreover within a two-kilometre
radius of a major airport its height is capped to only 10 metres AGL.

The Director of Queensland University of Technology’s Australian
Research Centre for Aerospace Automation (ARCAA), Professor
Duncan Campbell, recently stated that “it was already possible to add
GPS ‘fences’” which limit where a drone can fly and altitude limits to
aircraft”. Therefore, according to the commingling theory, such types
of UAS, if they are programed to operate at or below 400 feet AGL,
would not be within CASA’s regulatory control provided they were not
operating in controlled airspace or in the vicinity of the approach or
departure areas around an airport or heliport or presumably even an
airfield or any other aircraft landing site.

Even if the above proposition is shown to be correct the operator
of a UAS that is not capable of operating in navigable airspace may
nevertheless be subject to other cause of actions at both common law
and under statute. Under the common law of Australia an action is
trespass may succeed against the operator of an aircraft that flies over a
person’s property at a height that may affect the owner’s “ordinary use
and enjoyment of his land and the structures upon it”. This principle
was established in Bernstein of Leigh (Baron) v Skyviews and General
Ltd [1978] 1 QB 479 and has subsequently been endorsed by the High
Court of Australia and most other common law jurisdictions including
the United States.

Alternatively, under the State Air Navigation Acts there may
be statutory provisions that may prohibit overflights in certain
circumstances. The State statutes are rarely considered these
days ever since the handing down of the High Court of Australia
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decision in Airlines of NSW (No 2) Case. As previously explained,
this 1965 landmark decision of the High Court recognised that the
Commonwealth no longer depended on constitutional authority ceded
by the States to enforce air safety regulations on purely intrastate
operations. However, if the operation of the type of UAS that are
not capable of flying in navigable airspace is beyond the power of the
Commonwealth then these statues may apply in certain instances
within the respective jurisdiction of each State.

In light of the issues raised in this paper the legality of the operation
of unmanned aircraft systems that are not capable of operating in
navigable airspace is likely to become a most contentious issue. This
situation is augmented by the fact that this class of UAS will become
even more accessible, affordable, adaptable and more capable of
anonymity. This is the area of UAS regulation that needs to be addressed
immediately otherwise the rights, freedoms and privacy of individuals
may be seriously compromised.

Conclusion

This paper contends that the adoption by contracting states of
the ICAO guidance material contained in the RPAS Manual will
significantly reduce both the time and cost associated with the UAS
integration process from a regulatory perspective. Embracing an
internationally coordinated implementation strategy will thereby
allow for the potential benefits of this emerging technology to be more
quickly realised while at the same time ensuring society is protected
from its harmful risks - at least from a safety perspective.

Irrespective of how individual states attempt to integrate UAS
operations domestically, ultimately, if the international applications of
UAS operations are to be fully realised, governments will be compelled
legally to comply with their international obligations arising under
treaties and in particular the Chicago Convention 1944. Apart from
identifying the scope and diversity of the legal issues deriving from the
development of UAS standards, this paper also identified some unique
yet fundamental legal challenges in Australia.

The Parliament of the Commonwealth of Australia has long since
recognised the critical and forever increasing importance of aviation
to its people and the economy. The federal government of the day
has - through legislation and referendum - sought to gain greater
control over aviation but with limited success. The High Court of
Australia has for the past five decades since the Airlines of NSW (No
2) Case remained steadfast in its position regarding the constitutional
limitations that prevail and this case remains as the high water mark in
defining the limits to which the Parliament can control aviation. And
the States and their constituents have likewise resisted attempts by the
Commonwealth to gain greater control over the subject.

Since the introduction of powered flight aviation has changed
enormously and developed at an unimaginable speed. But never before,
even since the advent of the aeroplane, has the rate of technological
advancement and diversity of application of aircraft design been so
momentous, as has been the case with unmanned aircraft. And yet
the Constitution has essentially remained static during this time. The
Constitution is what it is and not what the Parliament wants it to be.
And the Constitution means what the High Court says it means and
not what the Parliament wants it to mean. What has changed is the
world in which we live and not the Constitution.

With the unmanned aircraft era decisively upon us this industry
sector now poses novel and unique challenges to society, particularly
in the area of privacy and security. This research has shown that unlike

any previous form of aircraft design, UAS can operate — with seemingly
unbounded agility - in regions that were not previously accessible to
their manned counterpart. It is contended that the particular class of
UAS that, by design or purpose, are incapable of flying in navigable
airspace, are not within the ambit of current UAS regulatory control.
The fact that these aircraft are therefore incapable of commingling
with manned aircraft means that constitutionally the Commonwealth
Parliament has no authority to regulate them.

Whereas in the past the State Governments have agreed,
through legislative processes, to supplement those areas where
the Commonwealth lacks authority, and thereby ensure that the
control over aviation benefits society as a whole. But with the rate of
development of UAS technology it is highly unlikely that the States will
be able to collectively and unanimously - as is required with ‘mirror’
legislation — agree upon such measures without subjecting society to
intrusions of privacy and possibly unacceptable safety risks. Has the
time finally arrived - after 70 years — that the question of constitutional
reform be revisited?

The problem of constitutional limitations over the subject of
aviation has plagued successive federal parliaments for almost a
century - almost since the time of the first civil aviation law. But now
this new breed of unmanned aircraft threatens to encroach upon the
freedoms and privacy of everyday Australians. Whereas in the past,
with the advancement of aircraft design and performance - and with it
increasingly over-crowded skies - a balance had to be struck between the
benefits the technology bestows upon the economy to the degradation
of an individual’s freedom and enjoyment of life. The impact of the
operations of large commercial airliners upon the environment in
terms of noise and pollutants emissions is well known.

With the particular class of small UAS, that this paper argues are
beyond the Commonwealth’s regulatory control, there are aspects of
these operations — notably invasion of privacy and security threats -
which do not confer any accompanying commercial benefit to society.
It is suggested that this is something that the voting population of
Australia would surely concur and agree to expand the scope of the
Commonwealth’s power by simply adding the single word “aviation”
to the section 51 of the Constitution by way of referendum.

As a concluding comment the purpose of this research is in no
way to stifle or impede the development and uptake of this technology
within civil aviation - not that that would be either possible or
desirable. As a new form of aircraft UAS, as with for example the
introduction of the helicopter, can provide enormous benefits for the
aviation industry and indeed the wider community. The task ahead for
regulators and governments is articulately described below It is vital
that when achieving the milestone of the twenty-first century, RPASs
are integrated into the non-segregated airspace without reducing
existing capacity but maintaining safety levels currently imposed and
minimizing potential dangers to other aircraft, passengers, and other
persons and property on the ground. A further challenge faced by the
aviation authorities internationally in relation to the upcoming full
integration of RPASs is to deal not only with the vast legal ramification
but also with the societal and ethical implications thereof. Whether
this will be done through amendments of existing legislation or the
enactment of a new international Convention dealing specifically
with UAS remains to be seen. What is, however, clear is that this great
technological advancement of aircraft is the future of aviation and that
RPASs will inevitably reshape the conventional use of airspace as we
now know it [18].
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It is hoped that this research may assist in providing a wakeup
call for governments throughout the world to more aggressively
engage in collective and harmonised dialogue to develop effective
implementation and integration strategies for civilian UAS operations.
Without exception this has been the situation with all previous rapid
advancements in aircraft design and technology of this magnitude -
indeed they have been the basis for international conventions — most
notably the Paris Convention 1919 and the Chicago Convention 1944.

The potential impact of civilian UAS operations, perhaps by
virtue of their inherent design, seemed to have thus far, slipped under
the radar. This paper suggests that what is required to address the
emerging UAS issues is a ‘whole of government approach’ in respect
to implementation strategies and due to the unique characteristics
of aircraft operations, this needs to be initiated, coordinated and
promulgated at the international level.
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