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[bookmark: _xt4mte31e9v2]Lifting off toward new heights 
Humankind has been fascinated with the idea of unmanned flying machines since aviation’s early days in the late 19th century. This flight of fancy was finally made real with the advent of powered aircraft, which heralded the arrival of the unmanned aerial vehicle (UAV). More commonly referred to as a drone, the UAV was subsequently adopted for military (aerial reconnaissance and targeted attacks) and recreational (for children and hobbyists) applications.      

However, from around the mid-2010s, people started using drones for commercial purposes encompassing mapping and surveying, data collection and analysis, and payload delivery. 

What are commercial drones?   

In addition to being called a UAV, a drone can also be referred to as an unmanned aircraft system (UAS). The difference between these terms is that unlike a UAV, which only refers to the airborne drone, a UAS includes the team on the ground piloting it and the systems that enable such control. 

Drones come in various shapes and sizes. Technological advancements, such as miniaturization and improved battery life, have led to smaller and lighter drones that can fly for longer and cover greater distances. Drones are classified by their design, which offers diverse capabilities and applications. 

As of May 2022, the US Department of Transportation’s Federal Aviation Administration (FAA), which regulates the country’s UAS use, reported more than 865,000 registered drones operating in the US, from which about 314,000 were commercial drones.   
[bookmark: _qde7x573skna]Types of Drones

	Type
	Rotary Blade
	Fixed-Wing
	Hybrid

	Product
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	Description
	Also known as quadcopters, these generate vertical lift through the rotation of rotor blades. The number of rotor blades ranges from one to eight 
	Similar to a model aircraft, these have a fixed-wing structure and require a runway for takeoff and landing 
	Also known as tilt-wing or vertical take-off and landing (VTOL) drones, these have flexible wings or attached rotary blades that enable them to hover like a rotary blade drone or transition to fixed-wing flight 

	Maximum Speed
	60 – 70 mph
	90 – 125 mph
	60 – 80 mph

	Maximum flight range (flight time)
	6 – 10 miles (15 mins – 1 hour)
	60-150 miles (5-8 hours)
	10 – 60 miles (1 – 3 hours)

	Payload capacity
	0.1 – 6 lbs
	20 – 30 lbs
	40 – 50 lbs

	Price range
	USD 5,000 - USD 60,000 
	USD 25,000 - USD 150,000 
	USD 35,000 - USD 500,000 

	Examples 
	DJI, Zero, XAIRcraft
	Bluebird, ElevonX, Aeromapper, Dronamics

	Wingcopter, Avy, MightyFly, Elroy Air



[bookmark: _s1tkkiiewy07]Source: Compiled by SPEEDA Edge based on product specifications

Given their higher maneuverability and lower cost, rotary blade drones are the most popular variety for recreational and commercial use, meeting a range of applications. As a result, the segment leads drone sales volume, accounting for an estimated 80% of sales volume in 2020. 

With their longer flight times and higher carrying capacity (payload), fixed-wing drones are better suited for certain industrial applications such as mapping and surveying and monitoring and surveillance over long distances. Additionally, the easing of regulations on maximum flying heights and the ability to fly Beyond Visual Line of Sight (BVLOS) are anticipated to broaden the segment’s potential applications. 

Hybrid drones, which are the most expensive variety, are still at an early stage of development. Nevertheless, they are expected to see the fastest growth given that they are extremely maneuverable and can bear a high payload. 

As of May 2022, the US Department of Transportation’s Federal Aviation Administration (FAA), which regulates the country’s UAS use, reported more than 865,000 registered drones operating in the US, from which about 314,000 were commercial drones.   

[bookmark: _h1mnk8m635p4]What are drones used for?
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Key commercial drone uses 

· Mapping and surveying—Drones equipped with LiDAR, GPS, and high-quality cameras offer a bird’s-eye view of a geographical area with the ability to survey sites, take photos, and generate 2D or 3D maps and digital twins. 

· Inspection and maintenance—Drones can perform visual inspections in difficult-to-reach and hazardous environments. Drones can be equipped with specialized equipment such as thermal imaging cameras or night vision cameras for specific uses.

· Monitoring and surveillance—Drones equipped with still and video cameras can be used to collect data and survey activity over a vast area (international and national borders), assess hazardous situations (forest fires), monitor critical infrastructure (data centers), and provide real-time visual information and alerts.

· Data collection and analytics—Drones equipped with still and video cameras facilitate aerial photography and videography for varied uses such as shooting films, capturing sporting events, and producing advertising and marketing material. Specialized software is used for post-production data processing and analysis. 

In addition, commercial drones are also used for the following applications
· Payload delivery—Used for last-mile delivery of various goods and services. Deliveries of packages, documents groceries, food and drink, and Medical  supplies (which are usually high in value and time-critical) are areas where delivery drones have gained traction. See the Drones segment in our Last Mile Delivery Automation industry hub for further details.  
· Urban air mobility - Used for the transportation of passengers or cargo at lower altitudes within urban and suburban areas. Electric-powered hybrid drones (popularly known as eVTOLs) with the ability to take off and land vertically and hover like a conventional helicopter have been gaining interest for their potential use as air taxis or personal air vehicles (PAVs). See the Passenger eVTOL Aircraft industry hub for further details. 



Drone use case map
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[bookmark: _wvt5pwxg3olk]Opening up a new runway of activity

The arrival of commercial drones spawned an entire ecosystem of hardware, software, and support services, with several startups either specializing in niche functions or offering end-to-end solutions. 
[bookmark: _bkwbd0ca06w6]Key Segments of Commercial drone tech
[image: ]
However, we exclude the following areas when selecting companies for this industry:
· Drones that are primarily used for package delivery - Covered in the Last Mile Delivery automation industry hub
· Drones for urban air mobility such as those used for unmanned passenger transportation - See the Passenger eVTOL industry hub for further details
· Drones that are primarily used for recreational purposes such as Photography, videography, drone racing used by Children and Hobbyists for non-commercial purposes.
· Drones used for military applications such as for aerial reconnaissance and those which carry weapon systems for targeted attacks
[bookmark: _foxbca7lg5ws]Significant cost savings key reason for commercial adoption  

Drones’ key value proposition is that they handle a task previously carried out through conventional methods at only a fraction of the cost of their traditional alternatives. For example, the cost of mapping potential construction sites using drones is estimated to be around 25% of the cost of using surveyors. The cost saving is even higher in situations such as the surveying of mines or offshore oil rigs. Additionally, drones also provide viable solutions to tasks that are at times dangerous for humans, such as delivering life-saving supplies to those trapped in a forest fire or blizzard, monitoring an active volcano, or obtaining samples from an offshore oil field during a storm. For Instance, drones developed by Wingcopter are used to monitor and map Mount Etna, an active volcano in Italy, to provide up-to-date hazard maps.
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	Industry/ Use case 
	Traditional Method
	Drone-Based Alternative

	Mapping and Surveying

	Construction and real estate: mapping potential construction sites
	3-4 ground-based manual surveyors required and usually takes 3-4 days to complete

USD 9,000–USD 16,000 per project

	Drone-based surveys on average require one-fifth the time of ground-based alternatives

USD 2,000–USD 4,000 per project

	Power and energy: surveying mines or offshore oil rigs
	Hire a helicopter crew which could cost over USD 2,500 per hour
	Skycatch: Claims its drones take 5x less time than manual surveys 

Specialized drone operators cost ~USD 185 per hour

	Inspection and Maintenance

	Power and energy:
inspecting wind turbines

	Manual inspection costs 
~USD 1,500 per tower
	Drone-based inspection costs USD 300–USD 500 per tower

	Networking and telecommunications: inspecting telecommunication towers and telephone lines 

	Manual surveying by ground or aerial crews
	Between USD 200 and USD 5,000 cheaper than manual surveying

	Oil and gas: inspecting oil fields
	Aerial crews survey oil pipelines, which takes several days 
	A drone can survey 150 miles of pipeline per day at USD 190–200 per hour

	Agriculture and forestry: inspecting fields for cultivation and crop management 
	Using farm workers to inspect fields can cost
~USD 20 per hectare 
	Drones can inspect up to 1,000 acres of farmland a day at ~USD 160 per hour

	Payload Delivery

	Transport and logistics: delivering packages
	Crewed freight aircraft which can cost USD 3.5–10 per pound  
	Dronamics: claims the use of its drones costs 50% less than transportation via manned aircraft  

	Agriculture and forestry: tree planting 
	A human can plant 
~1,000 to 3,000 seedlings per day
	AirSeed: can plant 40,000 trees per day, claiming its drone solution is 25x faster and 80% cheaper than traditional tree planting
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1. Improvements in battery technology are reducing costs and enabling longer flight times

Drones use multiple energy sources, including renewable, non-renewable, and hybrid options, with battery power being the most common choice. Technological improvements have lowered the average price of a lithium-ion battery by nearly 90% over the past decade, while energy density, which determines flight range, has been improving at an annual rate of 5–8% and is expected to double its lifespan by 2025. 
[bookmark: _1z6abbwjo93y]Lithium-ion battery costs plunge
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These developments are set to further reduce drone manufacturing and operating costs and increase flight times without the need for recharging, which opens up the possibility of an array of new applications. In addition, startups such as GET Corp offer in-flight wireless charging for drones, while Skycharge provides fully automated charging stations for its drones. 

2.  AI and ML are helping to eliminate the need for drone operators 

Advances in artificial intelligence (AI) and machine learning (ML) enable faster processing and greater automation in drone operations. This leads to greater cost savings with data collection and analysis while paving the way for autonomous flying and potentially eliminating the need for drone operators entirely. 
[bookmark: _gaqdrpupqu1v]Use of AI and ML with commercial drone tech
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3. [bookmark: _p1gbyqe7sfzr]Regulatory clarity enables commercial drone lift-off

While recreational drones had been gaining popularity since the early 2010s, peaking in around 2016 as one of the most popular Christmas gifts, the development of drones for commercial purposes had taken longer to gain traction. This is partly due to the exponential growth of recreational drones, which at their outset were treated like model aircraft and lightly regulated. However, high-profile incidents, such as a drone crashing on the White House lawn and near misses with aircraft, raised safety, security, and privacy concerns, leading to regulations being tightened. In addition, the lack of regulatory clarity over the use of drones for commercial purposes created uncertainty, provoking action such as the USD 1.9 million civil penalty imposed by the FAA against aerial photography drone developer SkyPan International for unauthorized drone operations. This lack of regulation limited drone development for commercial applications. As a result, while the first commercial drone license in the US was issued as far back as September 2005, only 13 permits had been approved by 2015. 

However, with the implementation of the Part 107 rules in August 2016, which established the first operational measures governing commercial drone use, the landscape shifted. By September 2017, more than 80,000 drones had been registered for commercial use while over 100,000 remote pilot certificates had been issued by 2018. Since then, regulations have been molded to cover aspects such as weight limits and the ability to fly BVLOS, with autonomous flying further expanding potential commercial applications. 
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Drone Volt

Sky-Futures

Skycatch

Description

Uses Al coupled with computer vision and neural
networks for video processing during or after a flight
for rapid analytics

Uses Al to automatically process large volumes of
visual, thermal, and multi-spectral imagery to provide
insights

Uses Al to provide advanced features such as
automatically removing unwanted ground objects
and reprojecting data to local coordinates for its
data collection solution for construction enterprises

Autonomous
flying

Skydio

Percepto

Its drones are capable of tracking a target and
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human intervention

Claims to have developed the first end-to-end
autonomous inspection and monitoring platform
capable of capturing and unifying visual data
collected from any drone or device

Machine-to-
Machine (M2M)
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Fortem
Technologies

Its counter-drone interceptors can act autonomously
or together with other drones to automatically detect
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Swarm
Intelligence
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Provides a cloud-based Al system to deploy an
autonomous drone hive for data collection. Its
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September

First airworthiness certificate for commercial use of UAVs issued

June

Energy giant BP becomes the first commercial UAV to be authorized to operate over land

September
FAA grants approval for UAVs to be used in TV/film production

March
Australian startup Flintley becomes first drone manufacturer to be approved for package

delivery

FAA doubles the maximum allowable altitude height for commercial drones to 400 ft

August

First part 107 rules implemented, providing the first operational rules for the commercial
use of drones

October

CNN receives a waiver enabling it to fly UAVs over people, paving the way for its
commercial use at events

October

Avitas Systems, a GE venture flies the first 55+ pound UAV to be flown beyond visual line of
sight (BVOS) for commercial purposes

August

Flytrex, jet Charter and Causey aviation receives approval to begin drone food deliveries

January

American Robotics Inc. granted approval for fully Automated Commercial Drone Flights
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