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Abstract

The advent of Unmanned Aerial Vehicle (UAV) has significantly affected the navigational route of the existing
aviation system. Though there are sufficiently developed air routes for national and international flights, the
drones have become a threat or at least an encroachment upon those peaceable use of the air navigational routes.
At several reported instances, close collisions of aircraft and drones got averted that would have otherwise
caused severe disturbances to the paths of the aircraft. On the request of its Member-States, the International
Civil Aviation Organisation (ICAO) has developed a model for drone regulations. However, such regulations
need uniformity and consanguinity among national regulations that complement global initiatives. Thus, this
paper seeks to analyze the prevalent Asian practices on drone regulations. Since the technology has got its
imminence in Asian markets such as Hong Kong and Singapore with future scope for other Asian countries, the
authors make a comparative analysis of “policies” of Asian countries, with the policies of the European Union
and the United States. In conclusion, the paper prefers an argument for developing a dedicated Unmanned
Aircraft Systems (UAS) for drones within the currently available flying zones so that any future misfortunes
could be averted.
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1 Introduction

The use of unmanned aerial vehicles (UAVs) or remotely piloted aviation systems (RPAS), popularly known as
“drones” for military purposes, have been in place for quite a long period with the different technologies at
different times.! The modernized drone technology used for military purposes drawn global attention during
American strikes in Iraq, Afghanistan, and the tribal areas of Pakistan. The military use of drones infused the
discussion and constituted the basis for the commercial use of drones.? The first form of developing drones was
reported back in 1849 when the Australians attacked Venice with bomb-laden balloons.? However, the first
active use of “flying bombs” was done by the US in 1918. During the 1980s, Israel used flying drones for
attacking its enemies and to the precision targets. As modern technology paved the way for small drones,
making them available for purchase at low prices; hence the rise of drones in public space is pre-empted.

The forecast is that the use of commercial drones will become widespread in the next five to ten years,
especially in the transportation of logistics of small, light items.* The drones have developed in many formats for
different purposes, with many identified applications and many more anticipated.’ Various companies involved
in the delivery of goods sectors have already invested in developing such drone delivery systems. In 2013
Amazon announced that it would use drones for the delivery of goods.® In the coming years, drones will inflate,
or in some scenarios, may replace trucks or other roadways transport vehicles. advent and trends of shopping
through online networks where almost eighty percent of the consumers’ orders weigh five Ibs or less — the use of
drones in the delivery of such products will increase.” This augmented role of drones in commercial use will
have severe implications for many issues such as energy consumption, public safety, privacy, pollution, air
traffic management, and many more.? It is expected to supersede the commercial drone market by 2021 against
the military use of drones to the extent of US $900 million only in India, and the global market is going to be
worth US$ 21.47 billion.? India tops in importing drones in 2019 and will be one of the growing markets for
commercial drones.

The drones can be used in various social activities such as use by State machinery to prevent crimes, during
riots, disasters, surveillance, etc., and by private sectors for aerial photography, cinematography, and
agriculture.!® However, the reckless operation without following the regulations may cause mayhem to various
things. One of the more significant issues is that people fly drones near airports, which may cause hazards to the
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aircraft and aviation routes.!" Another emerging challenge is that the new technological advancement in drone
technology has made it possible to fly at high altitudes and long-range coverage across another country — to
regulate such activities requires initiatives from the international community. Thus, there is a need to develop a
regulatory regime for national and international activities as well.

The twenty-first century has brought to the people a proliferated aerial vehicle that does fly without a pilot
on board.'? Such drones are controlled by pilots nearby on the ground, in some cases remotely controlled from
far away or perform automatically. However, such capabilities are not immune to risks. Drones also cause
chilling effects on privacy and security concerns that need to be addressed domestically and internationally.!?

The flying zone of drones substantially encroaches upon the air space, which traditionally been used by the
aircraftthe aircraft. These encroachments have the potential to cause a severe threat of accidents. Such threats
require urgent attention of the global community to develop an internationally acceptable regulatory mechanism
for the smooth development of the technology.

Since the beginning of the civil aviation sector, the international community has promptly addressed the
regulatory or legal challenges for maximum realization of the economic benefit of the sector. The primary
international instrument governing the aviation sector is the Convention on International Civil Aviation, 1944,
popularly known as the Chicago Convention.'* The Member States to the Convention “agreed on certain
principles and arrangements so that international civil aviation may be developed in a safe and orderly manner
and that international air transport services may be established based on equality of opportunity and operated
soundly and economically.” The United Nations, due to the economic relevance of the sector, took the lead in
developing the global rule-based mechanism. Aviation is only a specific commercial sector that has got a
specialized United Nations body.

The International Civil Aviation Organization (ICAO) was established in 1944 under the Chicago
Convention “to manage the administration and governance of the” international civil aviation.'> The ICAO
works with its member states and industry groups to develop consensus-based “Standards and Recommended
Practices (SARPs) and policies in support of a safe, efficient, secure, economically sustainable, and
environmentally responsible civil aviation sector. The ICAO Member States uses these SARPs and policies to
ensure that their local civil aviation operations and regulations conform to global norms”.'® Therefore, the ICAO
manages the international civil aviation and domestic civil aviation indirectly through SARPs.

However, the advent of drones for civilian or commercial purposes has put the ICAO at the spot to develop
an adequate regulatory framework for the international community. As it has been feared by Peter van
Blyenburgh that:

“If a solution is not found, we will run the risk of seeing a multitude of inadequate national
regulations being created in many countries where the societal benefits and/or the financial rewards
of drone use could outweigh their safe use. In turn, this could result in decreasing aviation safety
overall in the countries concerned.”!’

The International Air Transport Association (IATA) also raises similar concerns that the exponential growth
of commercial use of Remotely-piloted aircraft (RPAs)/drones is “operating dangerously close to manned
aircraft and airports.”!® It is visibly apparent that drone technology is growing up, and the manufactures and
operators are striving for greater access to airspace, including the traditional airspace, which is being used by
aircraft.

Due to the absence of any comprehensive international framework for drone regulation — different countries
are struggling to adapt current laws to new technology, and it substantially varies from country to country. Since
the flying zones of drones are mainly falling to the airspace, which has been used by the aircraft, the ICAO, as a
regulatory body, has efficiently managed and developed the regulatory framework for aviation could lead to the
same for the drones. ICAO has considered the operation of drones the first time in 2011, issued a circular titled
Unmanned Aircraft Systems (UAS).!” Considering the prior experience of the ICAO in managing the airspace,
as argued, the ICAO will be an appropriate organization to address the drone issues.

Hence, in this paper, the authors intend to analyze, in part one, the prevalent Asian practices on drone
regulations. The authors explore the drone regulations of India, China, Hong Kong, Singapore, and Japan in
detail. In part two, the paper comparatively examines the policies and regulatory mechanisms of the European
Union (EU) and the United States (US). In the concluding part, the authors evaluate an argument for having a
complete Unmanned Aircraft Systems (UAS) providing separate navigational paths and flying zones for drones
within the currently available flying zones so that any future misfortunes could be averted.

2 Regulatory Framework for Drones in Asian Countries

2.1 India

There are various uses of drones in India for civilian/commercial purposes such as infrastructure (45.2 percent),
agriculture (32.4 percent), transport (13 percent), security (10.5 percent), media and entertainment (8.8 percent),
insurance (6.8 percent), telecommunication (6.3 percent), and mining (4.3 percent).?’ However, the use of drones
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lacked an adequate legal framework.?! In a significant development, on August 27 2018, the Indian civil aviation
regulator, Directorate General of Civil Aviation (DGCA), has come up with the regulation to regulate the
operation of civilian drones. The Regulation came into effect on December 1, 2018.22 The Regulation issued
under the provisions of Rule 15A and Rule 133A of the Aircraft Rules 1937. Before adopting this Regulation,
there was a minimal scope of regulations on the use of commercial drones. The “2018 Regulation” legalized the
use of drones for civilian purposes and avoided multiple permissions and illegal use. The government also
introduced the Digital sky platform for the national unmanned traffic management (UTM) platform that
implements “No permission, no take-off (NPNT) policy through these regulations.”?

On March 12 2021, the Indian Ministry of Civil Aviation notified “Unmanned Aircraft System Rules,
2021”. This new notification superseded the “2018 Regulation”. The notification applies to all UAS registered in
India, even if they operate outside Indian territory. It also applies to “all persons seeking to own or possess, or
seeking to engage in importing, exporting, manufacturing, trading, leasing, operating, transferring or maintaining
a UAS in India.”?*

Though the Indian market for drone use is at a nascent stage, there are various uses of the drones already in
place for various purposes.® The Rules 2021 provides elaborate provisions on drones categorized into Nano,
Micro, Small, Medium, and Large. The Rules classified the norm for considering the Nano Drones into Micro
Drones, “if the Nano Drone exceeds the stipulated performance parameters based on (i) the maximum speed (i.e.,
15 m/s); or (ii) height (i.e., 15 meters) and range attainable (i.e., 100 meters) from the remote pilot (i.e.,
performance-based classification).” 26 The previous “2018 Regulation” Nano Drones were exempted from
regulatory mechanisms, but the new “2021 Rules” were brought under the regulatory framework with certain
exceptions. It is mandatory to obtain a Unique Identification Number (UIN) for all such categories. All imported
drones have to get an Equipment Type Approval (ETA) from the Department of Telecommunication and import
clearance from DGCA. Only Indian citizens who attained the age of 18 years or any company or body corporate
registered and having principal place of business in India can apply for registration of drones and UIN. Unlike
2018 Regulation, the 2021 Rules makes it mandatory for all persons involved in the drone ecosystem to obtain
license and registration in the “capacity of an authorized UAS Importer, authorized UAS Manufacturer,
authorized UAS Trader, authorized UAS Owner or authorized UAS Operator (together as “Authorised Person”),
by making an application to the DGCA through Form UA-1 and in accordance with the conditions prescribed
under Rule 6 of the UAS Rules.”?” It is mandatory to obtain an Unmanned Aircraft Operator Permit (UAOP).
The operator is responsible for the safe custody, security, and access control of the RPAS. Any sale of such
registered drones shall not be sold or disposed-off to any person without permission from DGCA. Every operator
has to obtain a ground training certificate from any flying training organization. The drone must have the
following technical requirements as well:

GNSS for horizontal and vertical position fixing

Autonomous flight termination system or return home option

Flashing anti-collision strobe lights

RFID and GSM SIM Card/NPNT compliant for APP based real-time tracking
Fire-resistant identification plate inscribed with UIN

e  Flight controller with flight data logging capability
Additional facilities required for all RPAs other than Nano and Micro are:

e SSR transponder or ADS — B OUT equipment

e Barometric equipment with capacity for remote sub-scale setting

e  Geo-fencing capability

e Detect and Avoid capability

Indian Air Force empowered to monitor movements of RPAs in coordination with the Airports Authority of
India. The RPA operators must inform the concerned local police station in writing before commencing the
operations. RPA Operators shall carry out a safety risk assessment, hazard identification, and determination of
severity and likelihood of hazard on the operation, the sites of emergency operations, including that of
launch/recovery sites, must be under the complete control of the operator. No RPA is allowed to operate within a
distance of 5 km from the perimeter of airports at Mumbai, Delhi, Chennai, Kolkata, Bengaluru, and Hyderabad.
Other airports within the boundary of 3 km.

There are also restrictions on operations in zones like the Red zone (no-fly areas), yellow zones (require
prior approval before flying), and green zones (un-restricted areas). Drone flying up to 400 ft. and beyond visual
line of sight are allowed. UIN or UAOP issued by the DGCA may be suspended or canceled in any violation of
the provisions of this regulation. Aircraft Act, 1934, imposes penalties of imprisonment for a term that may
extend up to two years, or fine, extending to Rs.10 Lakhs or with both.

Foreigners are not allowed to use drones in India for any purpose, and they cannot get a license for the use
of drones. On March 18 2019, a Chinese tourist was arrested for flying drones over the historic Victoria
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Memorial near Fort William, an important military installation.?® In the wake of rising security concerns and as
per one estimation, there are 50,000 to 60,000 illegal drones in India%’; the Ministry of Civil Aviation has
directed all the drone owners to voluntarily register their drones on the Digital Sky portal before January 31
2020.%° After enlisting the drone, each will get an Ownership Acknowledgement Number (OAN), and after
uploading the information, the owner will receive a Drone Acknowledgement Number (DAN).3! Failing to
comply with the procedure will make drone operation an offense — endangering someone’s life or negligence
concerning the use of machinery under the Indian Penal Code, which is punishable up to six months
imprisonment.? It also carries a punishment up to two years and fine up to 10 lakhs under the Aircraft Act
19343

2.2 China

China is the world’s largest drone manufacturer, and its market will increase up to worth US$9 billion in 20203 ;
and with an expectation of US$27 billion by 2025, the global market projection is US$43 billion.3> Civil
Aviation Administration of China (CAAC)3 — the governing body of civil aviation and drones, under the
People’s Republic of China (PRC) Civil Aviation Law, has adopted the new rules for the regulation of
unmanned aircraft (Nishith Desai Associates, 2019, p. 11). There are three-layer regulatory mechanisms
provided for drones.’” (a) Registration Management — The Aircraft Airworthiness Certification Department of
CAAC in May 2017 issued Provisions on the Administration of the Real-name Registration of Civil Unmanned
Aircraft, which mandated that the civilian drones weighing 250 grams and above need to register under real
names from June 1, 2017. (b) Operation Management — the CAAC in November 2015 issued the Provisions for
the Operation of Light and Small Unmanned Aircraft (for Trial Implementation). The Provisions directed that
the drones weighing over 7 kg and beyond visual line of sight (BVLOS) of less than 7 kg must twin with the
drone cloud in real-time. Such twined technology will sound alarms when drones fly into an electric fence —
safety features useful for protected areas where flying of drones are restricted or limited. The Provisions came
into effect on December 29 2015.38 There are seven categories of UAS defined under the Provisions. The CAAC
released the Fence of Unmanned Aircraft System and Interface Specifications of Unmanned Aircraft and Cloud
System to ensure the orderly management of the drone system in October 2017. Just two months after October
release, the Ministry of Industry and Information Technology (MIIT) in 2017, issued a Guidance of Promoting
and Normalizing Commercial Unmanned Aerial Vehicles’ Development to focus on the development of drone
digital identification rules and technical solutions (each drone to have a dedicated ID). (¢) Standard System — the
Office of Standardization Administration of the People’s Republic of China released a Guideline on Building a
Standard System for Unmanned Aircraft in August 2017. The Guideline sets the objectives and stages of
development required to establish a standard for the drone industry. The Guideline divided the phase into two
time periods: 2017-18 — aimed to meet market requirements; 2019-20 — intended to promote the establishment of
the drone system. Apart from these three stages of regulation, China also keeps checking on drone flight safety
requirements. All drones are subject to China’s No-Fly Zones (NFZ), and Beijing has been declared entirely as
NFZ. The CAAC approves all qualified UAS cloud prodders. All UAS operators have to buy insurance to cover
the liability towards third parties on the ground. The UAS operation provisions require a pilot-in-command to be
appointed who is directly in charge of the operation of the UAS. The pilot in command shall report all accidents
that resulted in substantial injuries or the death of ground personnel, or severe loss of ground property. The pilot
should meet the requirements regarding the licenses, certificates, ratings, training, examinations, inspections,
and aviation experience in an advisory circular. The operating UAS should have a data record system for
recording, replaying, and analyzing each flight data along with an effective air-ground C2 link. There is a
temporary export ban on certain dual-use UAS. The regulations also implemented an effective management
system for civilian UAS. There are special provisions for Agricultural UA operating requirements for spraying
pesticides, fertilizing, soil treatment, crop reproduction, and insect control.

Apart from these mandates, there are specific general laws for drones:* (a) flying of drones prohibited over
people or large crowds. (b) As per the 2019 regulations, 120m (4001ft) is the maximum altitude permitted for
drones flying. (c) Drones under 7kg are allowed to fly. (d) Drones weighing 7kg to 116kg require a license from
the CAAC. (e) Drones weighing over 116kg need a pilot license and UAV certificate for operation. (f) Flying
drones in controlled areas requires prior approval. (g) CAAC approval is mandatory for all commercial drones.
(h) Avoid flying near airports and flight paths, and be cautious while flying over built-up areas or people.

2.3 Hong Kong

The Air Navigation (Hong Kong) Order 1995 is the primary legislation that lays down the basis of drone
regulations.*’ Since Hong Kong is a densely populated city with busy air traffic, Art 48 of the Order 1995
mandates that “[ A] person shall not recklessly or negligently cause or permit an aircraft to endanger any person
or property” — here aircraft include drones and offenders are liable to pay fine and imprisonment up to two
years.*! Article 3, 7, and 100 of Order 1995 require that aircraft weighing above 7 kg (without fuel) can fly only
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with the Certificate of Registration and Certificate of Airworthiness issued by the Civil Aviation Department
(CAD).* Article 100 of the Order classifies drones below 7 kg of weight as small aircraft used for recreational
purposes. Regulation 22 of the Air Transport (Licensing of Air Services) Regulations 1949 mandates that a
person has to apply with the CAD before operating drones of any weight for hire or reward.** The commercial
operations of drones weighing 7 kg or more need an application to submit before CAD; however, if the drone
weighs less than 7 kg for recreational purposes, such an application is not required.** The operator has to also
abide by the laws relevant in drone flying, such as Telecommunications Ordinance*’ and Personal Data (Privacy)
Ordinance.*

There are specific applicable laws for drones as well. In commercial flying, the pilot has to maintain the
record of each flight. For commercial operations, the operator has to maintain and submit an operations manual
disclosing the procedures while operating — this requirement is critical for CAD to analyze the safety concerns.*’
Flying of drones within the 5 km of airports and within 50 meters of a person (other than involved in the
operation), vessel, vehicle, or structure except during take-off and landing prohibited.*® Other general norms for
drone operations are: pilots must maintain visual contact all the time, permission to fly over others' property,
should not fly above 90 meters, and do not fly in the night.*

2.4 Singapore

Singapore is one of the “enthusiastic users” of drones. Its Ministry of Transport heads a multiagency Unmanned
Aircraft Systems (UAS) Committee to promote the various uses of drones by public sector agencies for
commercial purposes.’® The government is also exploring the aspects of drone use in case of emergencies and
crises.’! Singapore is one of the leading Asian countries which has quickly responded legislatively to encourage
drone use. At the same time, Singapore also addresses the concerns arising from drone use.’? The umbrella
legislation that operates full air navigation is the Air Navigation Act 19663, and under the Act, drones are
regulated by the Air Navigation Order 1985.>* The Act sets out specific prohibitions:> (a) taking photographs in
protected areas by drones — fine up to SGD 20,000 or imprisonment up to 12 months or both; (b). Operating over
protected areas — fine up to SGD 20,000 or imprisonment up to 12 months or both; (c) Discharge of any
substance by drones — fine up to SGD 20,000; and (d) Flying with prohibited items (weapons, biological agents,
radioactive substances and other hazardous material) — fine up to SGD 100,000 or imprisonment up to 5 years or
both. There are certain activities that require permission as provided in Order:* (a) Operator permit — granted to
an applicant to ensure safe operation; (b) Class 1 Activity Permit — required for activities other than recreational
or research use of drones, or if it is over 7kg; (c) Class 2 Activity Permit — Required for recreational or research
activities. No permit is needed if: (a) if the drone weighs 7kg or less; (b) If it is flying 200ft above sea level or
below; (c) If it is flying outside restricted, danger, protected and prohibited areas and Skm away from the
airports.

The President approved the recent legislation titled “Unmanned Aircraft (Public Safety and Security) Act
on May 28 2015.7 The Act adopted a “balanced and sustainable regulatory framework™ to encourage drone
technology with responsible use.’® The Act has brought up significant amendments to the 1966 Act and Order
1985 to develop uniformity.

The objective of the Act was to provide a clear rule for flying the drones and their safe and responsible
operations.” The Act also considered the varied uses of drones, and due to this, many operational issues are
arising, including reported incidents. Therefore, the Act provides guidelines for “traffic control, surveying,
pesticide application to crops, and fire fighting as examples of possible use.”® Thus, the Act is one of the best
and comprehensive legislation with a futuristic scope. However, the Act did not detail the concerns of privacy.®'
Currently, the privacy concern is governed by the Personal Data Protection Act 2012.92

From April 2 2020, operating unregistered drones with a weight of 250 grams and above has become an
offense in recent development.®® The two-step registration process is available for the category mentioned above,
which involves purchasing a registration label (costing SGD 15) and Completing online registration via the UA
portal. The user of drones must be of 16 years of age at the time of registration, or they can register through
someone else who is eligible (e.g., the parent or legal guardian) and have obtained permission for the same. The
user is accountable for all activities involving registered drones in their name.

2.5 Japan

Japan has enacted drone regulation with a focus on commercial activities. However, a regulatory mechanism
developed due to concern of terrorism and related security concerns (when a drone was found on the roof of the
prime minister’s office in 2015).% An amendment was brought to the Aeronautical Act on September 11 2015 to
regulate drone operations. The Amendment came into effect on December 10 2015. The Amendment mandated
to obtain permission from the Minister of Land, Infrastructure, Transport, and Tourism while flying the drone in
prohibited airspace, viz., the airspace around airports, airspace at or above 150 meters from ground level, above
densely inhabited districts.®> There are also general rules for drone operations:*® (1) Do not operate under the
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influence of alcohol and drugs. (2) Operate only after pre-flight actions. (3) Operate in such a way to avoid
collision hazards with airplanes and other drones. (4) Do not operate carelessly or recklessly. (5) Operate in the
daytime. (6) Fly within Visual Line of Sight. (7) Keep drones at a 30-meter distance from persons and properties
on the ground and water surface. (8) Do not operate over gatherings. (9) Do not transport hazardous or explosive
materials by drones. (10) Do not drop any objects from drones. Rules 1 to 4 were added on September 18 2019,
and if the operator wanted to fly drones regardless of rules 5 to 10, he has to obtain approval from the Regional
Civil Aviation Bureau in advance. The Amendment also provided for a fine up to 500,000 Yen if the above rules
were violated. However, if the operator violates Rule 1, he will be liable for imprisonment for up to one year or a
fine of up to 300,000 Yen.*’

Other countries such as Israel®®, Malaysia®, Sri Lanka, and the United Arab Emirates’® have also adopted
detailed rules for the civilian use of drones. However, it is evident from the analysis of the drone regulations of
the countries mentioned above that drone regulations significantly lack uniformity and coherence.

3 Regulatory Landscape for Drones in Europe and the United States

3.1 European Union

The market for commercial drones is a highly growing sector with the potential to generate new jobs and
economic growth in the European Union (EU).”! It will create more than 100,000 jobs, and the economic impact
will be more than 10 billion euro over the next 20 years.”? Therefore, in this connection, the EU has adopted a
regulation for drones to integrate the airspace’s flying zone. There have been lengthy deliberations among
stakeholders to bring a regulatory uniformity at the EU level.”* Most of the EU member countrieshave a well-
developed laws and regulations for drones.’™ However, such mechanisms lack uniformity among member
States’>, which prompted the EU to develop a regulation for the entire EU (EU Committee 7" Report, generally
see for deliberations). In a significant imitative, the EU adopted Regulation No 216/2008 entitled “Basic
Regulation,””® which establishes the European Aviation Safety Agency (EASA) — a primary body to deal with
aviation and drone operations.”” (See generally, Lavallee, 2019). The Regulation categorizes drones based on
their masses — all drones of 150 kg or more, except unmanned civil aircraft below 150 kg, and governmental
(military or non-military) unmanned aircraft under the regulatory competence of member countries.

Subsequently, the European RPAS Steering Group, EU Commission, and Riga Declaration for “integration
of civil remotely-piloted aircraft systems into the European aviation system” discussed drone regulation.”® The
EASA titled “Introduction of a regulatory framework for the operation of drones” on behalf of the EU in 2015
was the first domain-specific document.” The EASA was tasked to develop a regulatory framework for drone
operations and contended that the framework would cover rules for all drones in all weight classes.®

Since then, the EASA member countries have concerted a concerted effort to “integrate UAVs into
continental airspace.”®! At Amsterdam Drone Week in November 2018, EASA holds a High-Level Conference
on Drones to discuss the framework regulation for drones (McNabb, 2018). It is to be noted that the EU
emphasizes safety ahead of the recognized goal: the development of the European drone market.®? Amsterdam
Declaration sets the roadmap for drone regulation in the EU.®3 The collective and continued deliberations of the
European Union and the EU Parliament for a common regulatory framework to support the drone technology
and economy while respecting the safety, privacy, and environmental standards, did result in a common
regulation for drones for the EU.3* The EU has developed the regulation considering the two essential elements:
(a) realizing the urgent need to develop the drone regulation and drones’ use in Europe for varied purposes; (b)
To overcome the regulatory and technical barriers for drone use and its integration into airspace.®®

Thus, the EASA has adopted a new regulation common for the entire EU to ensure the smooth development
of drone technology and its varied use. The regulation has intended to maintain the highest safety standards as
developed for manned aviation. The risk assessment of the operation, fine-tuning of obligations of drone
manufacturers and operators for safety, privacy, environment, and security has been the basis of rules
formulation of the Regulation.

This Regulation®” 2019/947 will come into force from June 2020% and replace member States’ rules,
thereby placing a common EU regulation on drones.®® In this way, the Regulation will create a “truly harmonized
drone market in Europe with the highest level of safety.” The regulation has adopted the two basic principles: (a)
risk-based and proportionate, (b) sharing responsibilities between the EU and the Member States.

The Regulation has provided a detailed framework common for all the Member States. Article 3 of the
Regulation has divided three categories of drone operations: (a) Open Category — operations should meet the
criteria defined under Article 20, maximum take-off mass should be less than 25 kg weight, pilot of the drone
has to ensure that it is at a safe distance from people and crowd, the pilot has to maintain the visual contact with
the drone, must fly within the 120 meters of altitude, should not carry dangerous goods and dump any material.
Again it has been divided into three sub-categories.”® The open category operations do not need any prior
operational authorization or any operational declaration from the operator before the operation. (b) Specific
Category — operation requires an operational approval from the competent authority subject to consideration of
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Art 12 or Art 16, or, as defined under Art 5(5), and a declaration has to be made by the operator. The applicant
has to perform a risk assessment as provided in Art 11, which has to submit along with the application.’! (c)
Certified Category — In this category, a certificate of drones and operator has to obtain in under Delegated
Regulation (EU) 2019/945, and license of the remote pilot, if applicable. Certified category can be classified
only if: certified as per Art 40(1) (a), (b), and (c) of the Delegated Regulation (EU) 2019/945, operation
conducted over “assemblies of people,” transport of people, or “carriage of dangerous goods, that may result in
high risk for third parties in case of accident” and where the competent authority considers that the risk
assessment does not adequately mitigate the risk of the operations.®?

The adoption of the term U-space for supporting the low altitude drones (120 m) to provide fully automated
infrastructure to pilots for safe operation, including air traffic management and details of restricted zones, is a
unique feature to harmonize the drone flying space within the airspace.”

3.2 United States

Deregulation of the U.S commercial air carrier industry in 1978 has seen continued growth.** (FAA Aerospace
Forecast 2016-36). The emergence of the drone industry — currently, the US dominates drone manufacturing,
and usage has boosted the air carrier industry.”> As per FAA Aerospace Forecast 2016-36, drone sales will reach
7 million by 2020.% The possibilities of varied uses for commercial and hobbyist purposes are enormous in the
US.”” The commercial use of drones by online and logistic companies has generated the public discourse to
harmonize the commercial drones into the existing airspace to capture the market shares.”®

The regulatory framework for drones, despite having such economic and technological viability, the federal
and states drone policies are not in sync, which is resulting in tensions among policy-makers at different levels.”
The Federal Aviation Administration — a designated body by the US Department of Transportation to govern air
navigation, since 2007 adopted a general ban on the use of commercial drones without special permission.!'®
However, a comprehensive legal framework came into existence by the Federal Aviation Modernisation and
Reform Act 2012 (FAMRA), directing the FAA to regulate commercial drones in the United States.!’! Apart
from the Federal Act, various State and local governments have also adopted verities of laws to address
drones.!? As of March 2017, 133 local governments in 31 States of the US housing over 30 million people have
developed rules for drones.'®

FAA in the 1990s allowed occasional drone operations in “normal airspace” for non-military governmental
use. ' (Boucher, 2014, p. 16). During those periods, private institutions could also operate drones with
permission for non-commercial purposes relating to research and training. Public authorities were required to
obtain Certificates of Waiver or Authorisation (COAs) before use. Flying of drones in “Class B” air space (near
populated areas) was not permitted. Such authorization, however, was not required for drone operations below
400 feet (122 m).

The FAMRA brought a significant policy shift by allowing the operation of the commercial drone is subject
to provisions of the Act.'® The Act focuses on developing a full-scale unmanned aircraft system (UAS) for
drone operations and integrating such a system into the national airspace system (NAS). Congress directed the
FAA to integrate the UAS into NAS by September 2015. However, the FAA could not do so and missed several
mandates.!% (Chen, 2017, p. 519). The Act prohibits the FAA Act from regulating the drones (“model aircraft”)
used exclusively for “hobby” or “recreational” purposes.!”” The Code of Federal Regulation, Part 101 governs
the Model aircraft flown exclusively for recreational purposes.

The Regulation states that the model aircraft operator must abide while operating the “community-based
set of safety guidelines.” The Model aircraft should be programmed as per the “nationwide community-based
organization [al]” guidelines, should not weigh more than 55 pounds unless certified by a community-based
organization, do not interfere with any manned aircraft while operating and when flying within 5 miles of an
airport. The operator has to inform the airport operator and airport air traffic control tower before flying within
the restricted zone. Such operation of model aircraft should not endanger the safety of the national airspace
system.'%® Such hobbyists cannot be hired for services unless he has obtained the Remote Pilot Certificate under
Part 107.!% The FAMRA has also focused on developing the “small unmanned aircraft system” to boost
hobbyist and recreational use. For this, the FAA launched an online registration system on December 21, 2015.
The mandate was to register all drones weighing more than 0.55 pounds (250 grams) and less than 55 pounds.!!°
With a temporary halt due to the order from US Appeals Court in May 2017, the registration process was
reinstated from December 2017'!! with the effect of the National Defense Authorization Act (NDAA) 2018.'?
The NDAA 2018 replaces the Special Rule for Model Aircraft provided under FAMRA and prescribed certain
new conditions for recreational use.!'> However, the Act is not yet fully implemented as the FAA is evaluating
the impacts of changes.!'*

Intending to integrate the UAS into NAS, as aspired by the FAMRA — accommodation, integration, and
evolution''s, in 2016, the FAA adopted Part 107 (Small Unmanned Aircraft Systems/sUAS).!!® Part 107 applies
to “registration, airman certificate, and operation” of sSUAS within the US except the drones regulated under Part
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101. Part 107 regulates various aspects of commercial operations. Such as drones weighing more than 5 pounds
need to be registered with the Federal agency, commercial drone operators have to obtain a license and airman
certificate, and flying at night, at an altitude higher than 400 feet and outside the pilot’s visible sight is
prohibited.!"” From January 13, 2020, the process of obtaining an airman certificate has improved.!''® The new
Knowledge Testing changes apply to all pilots of manned and unmanned aircraft.'!”

Certain vital concerns have been the challenges before the US policy-makers in developing the drone
regulations'?® , and various cases have come before the courts as well.!?! Privacy issues while flying over private
property — which has roots in Constitutional and Common Law'??, safety and security, insurance'?*, and liability
towards third parties'?* are a legal concern in the US.

4 Role of the International Civil Aviation Organisation (ICAO) in Drone Regulation

To develop internationally workable standards, international organizations as “norm entrepreneurs” have
successfully contributed toward the enrichment of the making of international law. The “normative and
ideational concerns” are the chauffeur of international organizations' international politics and life in developing
the global norms.'?

Since there is no mandatory international mechanism available to systematize drone regulation globally, the
national regulations also lack uniformity and a systematic approach. The International Civil Aviation
Organisation (ICAO), being a specialized international body to regulate civil aviation, has developed various
“norms” such as Standards and Recommended Practices (SARPs) and on the request of the member States
currently working on the Emission Trading Schemes (ETS) to curb the aviation emissions. The ICAO, therefore,
has significantly influenced not only international civil aviation but also national civil aviation regulatory
frameworks. Therefore, it is a wise initiative by the international community to bestow ICAO with the
responsibility to develop and maintain the Unmanned Aircraft System (UAS). Since drone significantly
encroaches on the operational zone of aircraft, which it has been using traditionally. The prior experience of
ICAO could be pivotal to develop a consensual international framework for drone regulations.

The ICAO has placed the drone under the list of “global priorities,” and States have also requested the
ICAO for deliberating the issue with the involved stakeholders.!? The ICAO held the “first truly” global
Remotely Piloted Aircraft Systems (RPAS) Symposium on 23 -25 March 2015 in Montreal, Canada. The
symposium was titled “Remotely Piloted or Piloted: Sharing One Aerospace System.”!?” The objective of the
symposium was to provide a platform for States, international organizations, and other stakeholders “to identify
how existing aviation rules need to evolve to meet the challenges involved in welcoming the RPAS community
and to examine the alignment between ongoing RPAS development and supporting regulatory provisions.”!?8
The symposium also showcased the “opportunities created by the integration of RPAS into the global aerospace
system.”!?°

The Second Global Remotely Piloted Aircraft Systems Symposium (RPAS2017) from 19 to September 21
2017, held in Montreal, Canada, “to provide an international platform for licensing authorities, training facilities,
regulators and the industry to exchange ideas and share best practices for the further development of an RPAS
regulatory framework.”!3® The symposium agenda included the developments of the new Remote Pilot License
(RPL), implementation of approved training programs, RPAS operations, and its impacts on human
performance.!3! It also provided an opportunity for networking, collaboration, and coordination among various
stakeholders such as States and industries.

The ICAO organized another symposium to understand and consider the drone industries' concerns, titled
“Drone Enable, ICAO’s Unmanned Aircraft Systems (UAS) Industry Symposium” on 22-23 September 2017 at
Montreal, Canada. The symposium was to provide “a unique opportunity for States, international organizations,
industry, academia and other stakeholders to share their research, best practices and lessons learned related to
unmanned aircraft system traffic management system (UTM).”!3?

The ICAO organized the Third RPAS Symposium from 10 to September 12 2018, in Chengdu, China. The
theme of the symposium was “from accommodation to integration.” It was to “bring together key stakeholders
from industry, academia, government and international organizations in the aviation sector to exchange research,
best practices, lessons learned and respective challenges.”!3* The main focus was to deliberate on the complex
issues, such as categorization for RPAS operations, which need to address collectively to integrate RPAS into
the global aviation system. It focused on finding solutions after due deliberations with the stakeholders to assist
the global “UAS activities and safely integrate UAS traffic management systems and existing conventional air
traffic management systems.”!** The symposium was themed “transitioning from segregation to integration.”
The symposium organized with the “Unmanned Aviation Week™ hosted a series of events. The event concluded
on the note that the “responsive regulatory framework [is needed] to support the safe integration of unmanned air
traffic innovations into the global aviation network.”!3> Speaking at the event, the [CAO’s Secretary General
Dr.Fang Liu stressed the need for safe and harmonized airspace management priorities for unmanned aircraft and
drones.
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Besides working on developing standards for international operations, the ICAO Besides working on
developing standards for international operations, the ICAO also requested the Member States in 2016 during
39" Assembly to create “a practical regulatory framework for national UAS activities.”'3® The ICAO is also
mooting for the “creation of a single global drone registry, as part of broader efforts to come up with common
rules for flying and tracking unmanned aircraft.”'3” It is also developing the UAS traffic management (UTM)
concept to bring harmony between manned navigation and unmanned flying.

The ICAO Expert Group on Remotely Piloted Aircraft Systems Panel (RPASP) has devised a mechanism
called “Concept of Operations for International IFR (instrument flight rules) Operations” in 2017. The CONOPS
intends to outline the operational details of manned and unmanned aircraft to ensure a common understanding
and how drones could be "ultimately integrated into the airspace. It also details the conventional view of ICAO
and States to prioritize and address the concerns associated with the integration of drones into the airspace. The
CONOPS will also assist the Air Navigation Commission, States, and ICAO expert groups in developing the
SARPs, and Procedures for Air Navigation Services (PANS).!38

The ICAO, after enormous discussions and deliberations, has developed a Model UAS Regulations.'*
These Model regulations are open for comment from the States till February 28 2020. The Model is not
“prescriptive, mandatory” or pre-empt for States’ legal structure. The Model took due consideration that all
States “might” be having different needs, and therefore, they are free to adapt the Model, as appropriate, to
address the specific need.'4

5 Conclusion

The drone regulations varied in country to country, and there is no uniformity of rules and procedures across
frontiers. Different approaches in drone regulations are visible among the countries. The EU and the US have
focused more on integrating UAS into ANS, and concern of privacy has been the foremost priority. Whereas the
Asian countries (among discussed in the paper) except Singapore, China, India, and Hong Kong do not have
specific legislation and concerns of privacy and environment largely depend on other laws. For example, India
does not have a provision for the confidentiality of data and permission to take the prior consent of people before
drone photography. In the US, there is a multiplicity of regulations: federal, state, and local levels, which lack
uniformity.

On the other hand, the newly adopted common drone regulation for the entire EU is yet to force. It is also
well understood that the new drone technologies are capable of cross-border navigation for commercial purposes.
The recent use of military drones for an attack on Saudi Arabian refineries and the killing of Iran General
Qassem Soleimani in Iraq could tighten the regulatory framework even for civilian drones duesecurity
concernsrity.'#!

Due to the high risk involved in drone operations, the availability of insurance in case of accidents is not
available in the present days. Physical losses to the drones, properties and third persons are areas of concern that
require regulatory and policy decisions. The operation of drones requires trained pilots, and only some of the
countries like India require specialized training for drone operators. There is no uniform standard, and the
licensing procedure for drone operators is also a serious policy concern.

In this regard, for effective drone regulation, the role of ICAO is indispensable for balancing technological
development and concerns arising from its use. As mooted by the ICAO, developing an international registry
system for drones could become a recommendation. The ICAO can also play a very active role in developing
international regulations for drones. The ICAO drafted Model regulations (still open for States’ comment till
February 28 2020) can bring uniformity among States in domestic regulations for drones.
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