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Executive Summary
Ontario has an opportunity to become a leader in the development of Remotely Piloted Aircraft Systems 
(RPAS), or drones, as it grows into a multibillion-dollar industry worldwide. At the intersection of aerospace and 
robotics, RPAS technology presents a cost effective and increasingly automated solution, to collect data from 
the skies. Today, drones are synonymous with either recreational use or their use in the defence sector. How-
ever, advances in sensors, computing hardware, artificial intelligence, and communications technology are sig-
nificantly increasing the capability of RPAS and the value of the data they collect. As the technology matures, 
the growth of the RPAS industry will be driven by new applications in the commercial and civil sectors. 

Ontario’s economy stands to gain significantly from the deployment of these technologies in a wide range of 
industries including agriculture, energy, insurance, and entertainment. As Canada’s largest economy, Ontario 
has the potential to be one of the largest end-user markets of RPAS technology. Ontario also has a strong re-
search and development ecosystem and is world leader in key industries such as aerospace, advanced man-
ufacturing, and Information and Communications Technology (ICT). This creates an ideal environment for the 
development of the RPAS industry into a significant driver of job growth and productivity for Ontario. 

Currently, the RPAS industry is composed of small businesses and startups that face unique challenges when 
growing and scaling their operations. To mitigate safety risks on the ground and in the air, there are significant 
regulatory barriers to operating drones. Substantial investments are required for businesses to train personnel, 
ensure operational safety, and validate the safety and reliability of their technology. In addition, there are gaps 
in the capabilities of these small businesses, and a lack of awareness regarding commercially viable applica-
tions of RPAS. As such, drones have not yet been widely adopted in many industries where these technologies 
could provide significant value. 

This report presents an overview of the key issues regarding RPAS and proposes several recommendations 
for a provincial policy regarding these technologies. These recommendations focus on promoting the adoption 
of RPAS in commercial and civil sectors, funding the development of new business models using RPAS tech-
nology, and working with all levels of government to create a regulatory environment that promotes safety and 
innovation. With an effective policy response to this emerging technology, Ontario can create jobs, grow the 
economy, and adapt our industries to the 21st century. 

Growing the Commercial Drone Industry in Ontario
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1.Introduction & Methodology
With a strong academic ecosystem, well-established technology industries, and highly qualified workforce, 
Ontario has an opportunity to place itself at the forefront of the emerging Remotely Piloted Aircraft Systems 
(RPAS) industry. RPAs, also known as drones, have existed for decades as a technology reserved for security 
and defence or as toys for hobbyists. Today, they are enabling businesses to capture critical data, and provid-
ing services ranging from search and rescue to last-mile delivery and infrastructure inspection. The Ontario 
Society for Professional Engineers’ (OSPE) Research & Innovation Taskforce presents the following report to 
provide an overview of the current state of the RPAS industry and outline some key recommendations for poli-
cymakers to ensure its growth in Ontario. 

The Research & Innovation Task Force has engaged with stakeholders across the RPAS industry and conduct-
ed independent research to serve as the basis for this report and its resulting recommendations. The task force 
conducted over 15 interviews across the following categories of stakeholders:

• 1. Industry
• a. Established RPAS Manufacturer or Service Provider
• b. RPAS Technology Start-Up
• c.  RPAS Technology End-User

• 2. Government
• a. Regulators
• b. Economic Development Agency
• c. RPAS Technology End-User

• 3. Academia
• a. Research Institution or Agency Engaged in RPAS Technology

The interviews followed a semi-structured methodology, serving as both primary research and to solicit input 
on key issues related to policy in each respective stakeholder category. 

Secondary research was conducted to supplement the input from stakeholders. This included a literature re-
view of emerging RPAS technologies, analysis of economic data related to industries with strong RPAS service 
use cases, research on current RPAS technology companies (startups and established), and an analysis of 
the current Canadian RPAS regulatory framework. Lastly, a survey was conducted of best practices related to 
RPAS research and development, commercialization investment, and regulation in key international markets.

This report builds on the findings and industry feedback from a previous report from the Ontario Society of Pro-
fessional Engineers, entitled Growing the Drone Industry in Ontario, published in March 2020 [1]. 

Growing the Commercial Drone Industry in Ontario
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2.RPAS Technology 

2.1 Technology Overview

Remotely Piloted Aircraft Systems (RPAS), also known as drones, represent a significant paradigm shift in 
the development of aircraft and the use of our nation’s airspace. While the basic technology of teleoperated 
flying devices has existed since the early 20th century [2], several advances in electronic hardware, robotics 
software, and data analysis have enabled the drones we see today. Removing the need for an onboard pilot, 
RPAS can be built in a much smaller form factor and be dedicated to carrying payload. Such payloads include 
instruments to collect data, end effectors to perform a task or cargo to transport between locations. 

Multi-rotor RPAS can be used to tightly navigate around infrastructure or remain stationary for the purpose of 
data collection, while fixed wing RPAS can collect data or transport goods over large distances. In both cases, 
the typical critical systems for a RPAS include the aircraft, its propulsion system, a flight controller to automate 
the control of the aircraft, a suite of flight sensors (GPS, altimeter and Inertial Measurement Unit [IMU], among 
others), a communications link to transfer data and send command & control (C2) instructions, and a Ground 
Control System for the remote pilot [3]. Together, these systems enable a novel class of aircraft able to collect 
valuable data and operate without any crew on board. 

Other relevant technological developments include advances in hardware, software, and data analysis. The 
process of collecting, managing & analyzing large quantities of data, or Big Data, is the cornerstone of most 
promising commercial applications. Geographical Information Systems (GIS) and other software tools enable 
RPAS users to extract useful information and actionable insights from data [4]. Advances in artificial intelli-
gence (AI) have led to tremendous improvements in the effectiveness of tools and analyses that leverage big 
data. As such, RPAS and the development of AI technologies are inextricably linked. The advent of AI has been 
driven by improvements in computer hardware, notably the advent of the Graphics Processing Unit (GPU), 
as well as new machine learning techniques such as Deep Neural Networks (DNN). Today, organizations can 
deploy highly accurate and effective software solutions to automate image processing, object recognition and 
many other tasks [5]. Artificial intelligence is also being leveraged to process onboard data in real time and  
improve the safety and reliability of autonomous operations through onboard path planning, object detection 
and collision avoidance [6]. 

2.2 Benefits & Impact of RPAS Technology

The development of RPAS presents a significant market opportunity due to their unique value proposition. 
RPAS allow for the automation of aerial operations, while drastically reducing the required weight and com-
plexity of aircraft by removing onboard crew. This can significantly reduce the cost of an aerial operation and 
enable new commercial services that would have previously been unprofitable. In addition, coupled with  
advances in sensors such as cameras and LiDAR, and the development of robust data analysis methods and 
AI, these new operations can provide data only obtainable from the sky, and leverage that data to provide  
value to a customer. 

In 2016 over 110,000 drones were sold for commercial use, and the commercial drone technology and service 
industry was valued at $6.6 billion USD globally [6]. Goldman Sachs research estimates that by 2020 the  
commercial drone industry grew to over $13 billion worldwide [7]. While currently Canada does not rank in the 
top markets for this emerging industry, there is major untapped potential in providing services for industries 
such as agriculture, natural resources, infrastructure and utilities, construction and heavy industry, as well as a 
host of others such as insurance, media, and public safety.

Growing the Commercial Drone Industry in Ontario
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2.3 Integration of RPAS in the National Airspace

While there are significant commercial applications today, the true potential of autonomous aircraft will only be 
unlocked when they are fully integrated into the national airspace. Under Canada’s current regulatory frame-
work, flying a drone within line of sight, at low altitude, and away from people is simple and accessible for 
commercial operators. There are significant safety risks, and corresponding technical challenges, in enabling 
flight beyond visual line of sight (BVLOS), overpopulated areas and in controlled airspace [8]. Ensuring that 
commercial operators can meet the requisite safety standards to routinely fly these complex flight missions 
is a prerequisite to some of the most promising applications of RPAS, including drone delivery, infrastructure 
inspection over large distances, and RPAS operations in urban environments. 

In recent months, Transport Canada has published two reports which provide a preliminary strategy and 
timeline for the integration of RPAS in the national airspace. Firstly, they will be building on their current RPAS 
Safety Assurance standard to ensure aircraft, subsystem, and payload manufacturers have a well-established 
airworthiness standard to meet, for their technology to be deployed over people in highly automated systems. 
Next, they will be developing operator certification and pilot operational level ratings for BVLOS operations and 
operations with aircraft with a takeoff weight above 25kg. This will provide commercial operators with a clear 
and standardized path forward to deploying heavier aircraft, or long-range operations outside of the reach of 
a single pilot [8]. These operations unlock new commercial opportunities by greatly expanding the reach and 
scale of RPAS operations. 

Finally, Transport Canada has developed a roadmap for the development of the technology and infrastruc-
ture necessary for integrating RPAS into the national airspace [9]. The core technologies required for this 
realignment of Canadian airspace are remote identification, detect and avoid (for remote collision avoidance), 
and Remote Traffic Management (RTM), which includes flight preparation, surveillance/tracking, contingency 
management, conflict management, and communications. These technologies will be built around a central 
service provided by Nav Canada, the federal agency in charge of air traffic management. Industry stakeholders 
and commercial service providers will be engaged through a series of RTM service trials. These will ensure 
commercial services can be developed to meet the needs of the new Canadian airspace, as services will be 
validated at a small scale before being gradually deployed. The timeline for the development of Canada’s RTM 
infrastructure will happen in parallel with Transport Canada’s proposed regulations, allowing for a gradual in-
crease in authorization for complex operations while ensuring safety standards are met. 
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Overall, this represents a tremendous opportunity for the RPAS industry in Ontario. Canada finally has a clear 
path towards autonomous aircraft operating at scale, and these developments should be leveraged to grow the 
drone industry in the province. Similar efforts are happening around the world, notably with the Federal Aviation 
Administration in the United States. It is imperative that Ontario capitalize on this opportunity and become a 
leader in RPAS technology. 

2.4 Emerging Technologies & Trends

Several new technologies are currently in development to solve key challenges in the safe integration of RPAS 
and increase the commercial value of RPAS services for end-users. As mentioned in the previous sections, 
many countries are developing centralized RTM systems. Advancements in Information and Communications 
Technology (ICT) will be critical to the future of RTM. The advent of the 5G communications standard will be 
critical in providing a high bandwidth, secure and reliable backbone for RTM with sufficient network coverage 
to service all RPAS end-users [10]. Specialized communications infrastructure, protocols, and hardware will 
be required to securely transmit flight plans, telemetry, warnings and other aeronautical information between 
remotely piloted aircraft, RTM service providers and other stakeholders. Finally, new software systems will be 
required for automated RTM functionalities (flight planning, dynamic rerouting and geofencing) and to provide 
user interfaces to enable pilots and other end-users to effectively interact with RTM [9]. 

Many industry stakeholders are also pushing for the widespread adoption of remote identification [11]. Remote 
identification is the ability of an RPAS to wirelessly communicate identification information for authorized  
parties to validate, which will serve to ensure all RPAS operating in the national airspace are authorized and 
are following proper regulations.

In addition, the challenge of managing potential conflicts between remotely piloted aircraft will need to be 
addressed with technological solutions. Detect and Avoid (DAA) systems will utilize either onboard or ground 
based sensors to detect other aircraft and execute an avoidance maneuver in a conflict scenario [12]. The 
leading technical approaches include electro optical and radar sensors to detect intruder aircraft. For  
uncooperative or rogue RPAS, counter-drone systems are being developed to disable dangerous aircraft  
either by kinetic means or by radio frequency (RF) interference [13].

Finally, several technological advances will add value to commercial RPAS by improving the scale and quali-
ty of existing services or enabling new RPAS operations. BVLOS flight will require improved communications 
systems for Command and Control (C2) links [10]. RPAS operations will also be facilitated by improvements 
to remote pilot interfaces. New developments in AI and aerial robotics will enable a gradual automation of 
flight operations. This includes developing new robust flight control algorithms and using computer vision to 
guide precision takeoff and landing [14]. AI will also be deployed further down the value chain for the analysis 
and processing of the data captured by RPAS [15]. The field of machine learning is an active area of research 
which has yielded significant improvements in complex tasks such as object detection and tracking. These 
technologies will be integrated into RPAS commercial services to increase the value and utility of the data and 
services provided by drones. 
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3.The RPAS Industry Today
3.1 Key Stakeholders

RPAS Operators
RPAS operators include all businesses, departments or teams within businesses, non-profits or government 
agencies that operate RPAS for civil or commercial purposes. Most of this segment is comprised of small 
businesses with less than 20 employees and includes several start-ups or new businesses. These businesses 
are driving the emerging RPAS industry by providing value to customers through commercial RPAS services, 
generating revenue from the use of RPAS, and creating demand for RPAS technologies.

RPAS Platform and Equipment Manufacturers
RPAS platform and equipment manufacturers include businesses that develop, manufacture, and integrate 
drone systems. While demand for these systems has typically been driven by the defence industry or  
hobbyists, today new systems are being developed specifically for commercial operations. These companies 
supply RPAS operators with the technology that enables their commercial services and can generate export 
revenue by selling technologies to clients outside of Ontario.

RPAS Commercial Service Customers
This broad category represents current or future end-users of RPAS technology and RPAS commercial ser-
vices. These companies are vital to the future of the Canadian RPAS industry as they drive the demand for 
new technologies and services. 

Adjacent Industries and Service Providers
Ontario’s strong technology and innovation industry provides an ideal ecosystem for the emerging RPAS indus-
try. Ontario is an established hub for the aerospace and ICT sectors. These industries provide infrastructure, 
training, personnel, funding for relevant research and development (R&D), and new technologies that are vital 
to RPAS operations. 

Government
All three levels of government are important stakeholders in the RPAS industry. The federal government has 
the mandate of regulating the use of Canada’s airspace through Transport Canada. All three levels of  
government also provide funding for R&D and to small businesses which contribute to the design and develop-
ment of these technologies. 

Academia
Research institutes across the province contribute to the RPAS industry by partnering with industry for R&D 
and developing new technologies. Universities and colleges also help train the province’s pool of highly  
qualified professionals like engineers for emerging industries such as RPAS commercial services.

3.2 Industry & Innovation in Ontario

Ontario is the largest and one of the most diversified economies in Canada, with several industries and  
institutions that will fuel the growth of RPAS technology in the province. Some of the key industries outlined by 
the Ministry of Economic Development, Job Creation and Trade include aerospace, automotive and advanced 
manufacturing, information and communications technology, and energy.

The aerospace industry contributes over $5.3 billion to our GDP (direct and indirect), and Ontario accounts for 
28% of the industry in Canada [16]. Ontario attracts over half of the world’s top global aerospace corporations 
such as Airbus, Bombardier, United Technologies, Safran, Mitsubishi Heavy Industries, and others.  

Growing the Commercial Drone Industry in Ontario
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These corporations are attracted by a highly skilled workforce, a diverse and established supply chain, and the 
research expertise of academic institutions such as the University of Toronto, Ryerson University, and Carleton 
University. The success of aerospace has a markedly positive effect on the province, creating over 22,000 
jobs, and annual research and development (R&D) spending of over $500 million [16].

Ontario has developed into an international hub in several fields such as landing gear, business jet aircraft, and 
avionics systems [16]. The growth of the aerospace industry in the province will be predicated on leveraging 
current R&D to create new areas of expertise in emerging technologies. The aerospace sector benefits the 
RPAS industry as the province already has a strong pool of highly qualified personnel, a well-established aero-
space research ecosystem, and multinational corporations investing in research and development. 

Ontario is home to the second largest IT market in North America, with hubs in Waterloo, Toronto, and Ottawa. 
This industry accounts for over $41 billion in GDP, and over $3 billion in R&D investment. Ontario has lead-
ing higher education institutes, creating over 42,000 graduates in science, technology, engineering, and math 
(STEM). The growth of this sector has led to Ontario developing expertise in fields relevant to RPAS such as 
AI, data analytics, Internet of Things (IoT), and telecommunications [17]. 

Another key component of the Ontario economy is advanced manufacturing. This is primarily driven by the 
automotive sector, which includes five auto assembly plants and over 700 parts suppliers across the province. 
This has led to significant R&D spending in fields such as robotics, and Ontario also includes the greatest 
concentration of robotics companies in Canada [18]. As research institutes and private industry invest in robot-
ics and automation, these technologies can be applied to deliver automated services and develop mechatronic 
payloads for RPAS.

3.3 Ontario RPAS Manufacturers and Service Providers

Today, the RPAS industry represents a niche mostly composed of small businesses and startups. These 
companies have significant growth potential, and the industry is poised to grow over the coming years. There 
are 8 member companies of the Ontario Aerospace Council that provide RPAS technology or services [16]. 
Unmanned Systems Canada, an organization representing the RPAS industry across Canada, has 31 RPAS 

Growing the Commercial Drone Industry in Ontario
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manufacturers and service providers from Ontario. Of these, 8 design and manufacture their own RPAS  
platform. Of the 20 RPAS service providers in Ontario, most are focused on mining, agriculture, infrastructure, 
and film sectors. Finally, another significant area of focus for the Ontario RPAS industry is the integration of 
RPAS in populated areas. This includes RTM and other technologies to reduce ground risks such as RPAS 
parachute systems [19]. 

Most of these companies are small businesses with less than 20 employees, and nearly a third have been 
founded in the last 5 years. Many of Ontario’s drone companies are alumni of startup accelerators such as 
Communitech, Ryerson DMZ and the Creative Destruction Lab. While this indicates strong growth for the 
RPAS industry, startups and small enterprises face unique challenges to scaling and commercializing RPAS 
technology.

Despite the sizable market opportunities, the highly developed aerospace sector, and a history of past  
success, the RPAS industry in Canada, and Ontario specifically has not yet established itself as a market  
leader relative to other major hubs in the United States, France and Israel among others. This is primarily due 
to a lack of R&D, commercialization, and regulatory supports—recommendations for which are given in  
Section 5. For reference, the United States drone manufacturing industry reported over $4.7 billion in revenue 
in 2019, with large multinational companies such as Northrop Grumman, General Atomics, Boeing, Textron and 
Aerovironment making up most of the market share [20].
 
The US market is driven primarily by defence spending, however other significant markets such as China and 
France are driven by a growing consumer market as evidenced by the success of companies such as DJI, 
Yuneec and Parrot. In addition, local market demand plays a significant role in growing the industry. Below is a 
table of the largest markets in terms of commercialized UAS platforms, and a table of largest markets  
estimated drone spending in USD. As such, leveraging defence procurement and growing the demand for UAS 
technologies in the Canadian commercial and consumer markets is critical to enabling a sustainable drone 
manufacturing industry.

Table 1: Largest global drone manufacturing markets by estimated drone spending (left) [7] and largest global 
drone markets by number of commercialized drone platforms (right) [21]

Largest Global Markets (Demand) Largest Global Markets (Supply)

#

1

2

3

4

5

6

Country

United States

China

Russia

United Kingdom

Australia

France

Estimated Drone
Spending (USD)

$17.5 billion

$4.5 billion

$3.9 billion

$3.5 billion

$3.1 billion

$2.5 billion

#

1

2

3

4

5

6

Country

United States

China

France

Russia

Germany

United Kindom

Commercialized
Drone Platforms

628

309

114

99

88

84
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4. The Economic Impact of RPAS in Ontario
RPAS technologies are poised to have a large impact on Ontario’s economy. This technology has the potential 
to disrupt business practices across many sectors. The fundamental value proposition of RPAS is that it  
enables businesses to autonomously collect data and conduct tasks in a more reliable and effective way. 
Drones have already been successfully deployed to provide value to customers in several industries. However, 
RPAS technologies and services have not yet been widely adopted in most sectors. 

As the industry grows and business models are successfully implemented to generate revenue from the com-
mercial use of RPAS, the economy of Ontario will significantly benefit. The potential applications and use cases 
for RPAS vary by industry, leading to different technical or operational requirements. Each potential client  
industry has their own value proposition and existing level of adoption. Nonetheless, across the province’s 
most valuable economic sectors, RPAS will enable companies to operate more safely, efficiently, and at a 
lower cost. This will lead to new businesses specializing in RPAS operations and existing businesses utilizing 
RPAS technologies in their day to day operations themselves. These new services will create jobs and gener-
ate new revenue for the RPAS sector while making Ontario’s economy more competitive and productive. 

4.1 RPAS Technology and Canadian Industries

Canada has a modern and diverse economy, benefitting both from a wealth of natural resources and a strong 
knowledge economy. This section will analyze 5 of the largest sectors of the Canadian economy and the poten-
tial for commercial RPAS operations in those industries. This section does not include some of the most prom-
ising areas of application for RPAS in Ontario. These remaining sectors will be discussed in section 4.2. 

4.1.1 Real Estate
Share of Canadian GDP: 13.01%
Value of the industry in Canada: $227 billion CAD
Key applications of RPAS: Aerial photography, building inspection

Canada’s most valuable industry is real estate. Property values have seen significant increases over the last 
10 years, driven by the growth of demand in urban areas such as Toronto and Vancouver [20]. Last year, real 
estate brokers earned over $15 billion in revenue, increasing by more than 8% [21]. In terms of RPAS services, 
aerial real estate photography was one the earliest and most profitable businesses enabled by this emerging 
technology [22]. Aerial photography was previously reserved for only the most expensive properties, requiring 
a manned helicopter. Today, drones can take unique, high quality footage to showcase a property. Real estate 
aerial photography using RPAS requires only basic technology and operational capabilities. Affordable off-the-
shelf RPAS systems can be purchased for less than $500 and flown by anyone with a basic RPAS pilot license. 
Drones are already widely adopted in real estate today, serving as a model for the successful integration of 
drone technology in a key sector of the Canadian industry. Furthermore, the growth of the real estate market is 
driving demand for related RPAS services such as building inspections and site surveys for construction.

4.1.2 Finance and Insurance
Share of Canadian GDP: 7.07%
Value of the industry in Canada: $123 billion CAD
Key applications of RPAS: Risk Assessment, Fraud Prevention

Another key pillar of the Canadian service sector is finance and insurance, which is concentrated in the Toronto 
region, known as the financial capital of Canada. The Canadian insurance industry paid out over $39 billion in 
claims for property and casualty last year [23]. The process of monitoring and assessing risk is critical to the in-
dustry, as is effectively processing and verifying insurance claims. The ability of RPAS to collect data on assets 
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efficiently and in a cost-efficient manner could save the insurance industry worldwide over $6.8 billion per year, 
according to a study by PricewaterhouseCoopers (PwC) [24]. Drones can be used as a preventative measure 
to monitor risks to property or people or used to assess the damages during a natural disaster or accident. 
This could lead to significant savings for Canadian insurers by improving the accuracy of claims and detecting 
fraud. RPAS data can also be used to improve the assessment of risks, saving money for both the consumer 
and the insurer by allowing companies to better tailor prices for insurance services. 

4.1.3 Construction
Share of Canadian GDP: 7.07%
Value of the industry in Canada: $123 billion CAD
Key applications of RPAS: Site Survey, Asset Monitoring, Maintenance, and Inspection

The construction industry is critical to the Canadian economy, employing over 1.3 million people and contrib-
uting over $123 billion CAD to the Canadian GDP [25]. RPAS have the potential to provide tremendous value, 
enabling safer, more efficient construction projects. Drones can be used in the pre-construction phase to sur-
vey potential sites, creating digital elevation models (DEMs) and other detailed data of a construction site [24]. 
This allows for better and more effective construction designs, while also leading to more accurate contract 
valuations. During a construction, RPAS can be used to collect data on the progress of a construction project, 
identify faults and discrepancies, and better evaluate when maintenance is required on a building. Finally, 
RPAS can monitor construction sites for safety risks and better evaluate environmental impact. While the ap-
plication of RPAS technology in construction is in its infancy, there are numerous applications that can provide 
lucrative business opportunities for RPAS operators in this sector. 

Growing the Commercial Drone Industry in Ontario
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4.1.4 Oil and Gas
Share of Canadian GDP: 4.11%
Value of the industry in Canada: $72 billion CAD
Key applications of RPAS: Infrastructure Monitoring, Environmental Impact Assessment

Canada’s oil and gas resources are some of the most valuable in the world, and RPAS technologies have the 
potential to reduce the financial and environmental costs of extracting and transporting them. Canada has over 
840,000 km of pipelines transporting nearly 5 million barrels of oil every day [26]. Effective monitoring of this 
critical infrastructure can save companies billions and ensure they comply with strict environmental regulations 
[27]. RPAS are also being used to survey prospective areas for drilling operations. They can be used to moni-
tor drilling rigs and refineries to ensure infrastructure is properly maintained and to evaluate the environmental 
impact of the operation. Finally, drones could be used to deliver critical components to offshore rigs or other 
remote drilling operations. The oil and gas sector represents a tremendous opportunity for RPAS technology 
but requires more advanced technology and complex operations. Many of these use cases will be particularly 
profitable if RPAS are operated autonomously or beyond visual line of sight.

4.1.5 Mining and Quarrying
Share of Canadian GDP: 4.10%
Value of the industry in Canada: $72 billion CAD
Key applications of RPAS: Risk Assessment, Fraud Prevention

Mining is a major industry in Canada, which is home to some of the world’s largest deposits of metals, gem-
stones, coal, and potash [28]. Many mining operations are in remote locations, in either open-cast or under-
ground sites [29]. RPAS can be used to survey vast territories, providing valuable geographical and hydro-
logical data for the planning and design of mining operations. RPAS can also survey areas to assist in mining 
exploration. On an active mining site, RPAS can be leveraged to monitor and report progress of mining opera-
tions, while evaluating environmental risks [24]. Currently, most of these applications are confined to open-cast 
mines, but a significant amount of research into robotics in GPS-denied environments may lead to additional 
applications for RPAS in underground mines [30]. While RPAS operations for the mining industry involve diffi-
cult technical challenges, harsh conditions and remote environments, the adoption of RPAS technology in the 
mining industry could provide significant revenue to the drone industry in Canada.
 
4.2 Key Areas for RPAS Services in Ontario

While Canada’s economy at large is sure to benefit from the integration of RPAS in several major sectors, On-
tario’s economy is uniquely positioned to benefit from RPAS. This section will provide an overview of some key 
verticals where RPAS could provide significant benefits to the economy of Ontario.

4.2.1 RPAS in Urban Areas

Ontario is home to the largest share of Canada’s urban areas and population centers. These are mostly con-
centrated in Southern Ontario along the Highway 401 corridor. These include the Greater Toronto Area, Can-
ada’s largest metropolitan area, as well as Ottawa, Ottawa, Kingston, Kitchener, London, and Windsor [31]. 
There are areas of potential application for RPAS that are especially relevant in this context. This includes the 
use of RPAS in the utilities and waste management industries, where they can be used for site inspections and 
infrastructure monitoring. 

Growing the Commercial Drone Industry in Ontario



15

Furthermore, Toronto’s status as Canada’s largest city makes it a hub for the telecommunications industry. 
Drones can be used to inspect cell towers, a costly and dangerous operation when done manually. Drones are 
also being used to improve the design of cellular networks by collecting data on line-of-sight and network cov-
erages across large areas. Finally, tethered RPAS can be used to quickly provide temporary cellular network 
coverage during major public events or natural disasters [24]. 

RPAS can also benefit the public sector, as drones have been successfully deployed to support emergency 
services for accident reconstruction or security monitoring [39]. Finally, an oft-cited use case for drones is 
urban package delivery. The most relevant applications in this field involve last-mile transportation and the de-
livery of critical or time sensitive materials in fields such as healthcare, manufacturing, or auto repair [32]. 

For each of these applications, there are significant technical and regulatory barriers to the full integration of 
RPAS in population centers. Operating in urban environments involves significant risks to people and infra-
structure, and often requires flying in controlled airspace which RPAS will share with manned aircraft. The 
regulatory requirements in terms of system reliability and operational safety will be proportionally higher, which 
will create a significant barrier to entry for RPAS service providers [33]. Nonetheless, as technology solutions 
are validated and operators develop the necessary procedures and systems to ensure the safety of their oper-
ations, there will be significant potential for new revenue generating services in Ontario’s urban areas. 

Growing the Commercial Drone Industry in Ontario
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4.2.2 RPAS in Rural Areas

On the other hand, operations in rural areas may be an apt proving ground for several emerging technologies, 
as the risk to people and assets is significantly lower. Ontario has more farms than any other province in Can-
ada, and agriculture is an area of significant interest for RPAS commercial applications. Drones can be used 
to perform several critical tasks from the air, from collecting data and monitoring crops to spraying pesticides 
or seeds [24]. This can reduce the cost of maintaining agricultural land while improving the quality and quantity 
of data collected. The use of aerial data for crop supervision, soil and field analyses, and crop health assess-
ment has the potential to reduce the environmental impact of intensive farming practices while boosting crop 
yields for farming businesses of all sizes. Horticulture and viticulture are important subsectors of the agriculture 
industry in Ontario and are of great interest for RPAS technology applications. Precision agriculture is critical in 
these sectors due to the specific conditions required to grow grapes, berries, and other high value crops [35]. 

Forestry is another key application of RPAS in predominantly rural areas [24]. RPAS can be used to survey 
large swathes of territory to assess the density of vegetation, canopy height, and other key indicators for the 
value of forestry operations. They can be used to help plan and monitor the construction of roads and other 
critical infrastructure and monitor the progress of forestry operations. Finally, drones can be highly effective in 
performing visual impact assessments (VIA) of forestry operations, monitor forest health and regrowth, and 
other critical tasks to ensure forestry operations comply with environmental regulations and are conducted in a 
sustainable manner. 

Finally, package delivery by drone is also particularly relevant in the rural context. Many rural and isolated  
communities have poorer access to healthcare and other public services, most notably indigenous communi-
ties across Ontario and the rest of Canada [36]. RPAS may provide a cost effective and flexible mode of  
transportation for areas that are hard to access or remote. Ontario RPAS service provider Drone Delivery 
Canada has run successful pilot projects with the Moose Cree First Nation and Georgina Island First Nation to 
provide logistic support using their drone delivery platform [37]. 

4.2.3 RPAS in the Energy Sector

In both urban and rural areas, RPAS have the potential to provide significant value to the energy sector of 
Ontario. Ontario’s electricity generation is highly diversified, with natural gas, nuclear, hydro, wind, and solar 
energy being significant sources of energy for the province [38]. Ontario’s urban areas drive significant energy 
demand, and the province consumes over 125 Terawatt Hours of energy in 2018 [39]. As such, the generation, 
transmission, and distribution of electricity requires significant amounts of infrastructure across the province. 
Key infrastructure includes nuclear power plants, hydroelectric dams, solar farms, wind turbines, transmission 
lines, transformers, and distribution lines. RPAS can be used to plan and survey for new infrastructure develop-
ment, as well as monitor infrastructure in real time to prevent faults and outages [24]. 

4.2.4 RPAS in the Entertainment Industry

One of the first successful commercial uses of RPAS was for the entertainment and media industry. Drones 
can be used to capture unique and high-quality footage for film and television productions. The film industry is 
worth over $2 billion and creates 30,000 jobs in Toronto alone, which has grown into a hub for film and  
television production [40]. Several of Canada’s largest television broadcast networks are also headquartered 
in the province, including the Canadian Broadcasting Corporation (CBC), Bell Media, Rogers Sports & Media, 
and Corus Entertainment. Toronto is also home to Canada’s largest film studios including Pinewood Toronto 
Studios, as well as the world renown Toronto International Film Festival. Drones have grown into an integral 
part of the industry, and the technology is already widely adopted across film and television productions [41]. 
This industry is responsible for a large share of the RPAS technology demand today and will likely remain an 
important segment for RPAS commercial services in the coming years.

Growing the Commercial Drone Industry in Ontario
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5.Growing & Supporting the RPAS Industry
5.1 Research & Development

Ontario benefits from a world class research ecosystem, with several leading academic institutions, a highly 
educated workforce, and significant public and private investment in research and development. Two of the 
most valuable organizations in the Ontario RPAS technology R&D ecosystem are Center for Aerial Robotics 
Research and Education (CARRE) at the University of Toronto [42] and the Uninhabited Aerial Systems  
Training, Innovation and Leadership Initiative (UTILI) at Carleton University [43]. These two organizations lead 
programs to promote multidisciplinary collaboration in the field of RPAS technology. Furthermore, Ontario is 
home to the Vector Institute, a world leading research organization in the field of AI [44]. 

Academic and industry lead research efforts receive strong government support at the federal and provincial 
levels. Government agencies such as the National Research Council (NRC) and National Science and  
Engineering Research Council (NSERC) conduct collaborative research projects and provide funding  
opportunities for academic research labs, such as the Collaborative Research and Training Experience  
(CREATE) grants that funds both the CARRE and UTILI programs [45]. 

The next key stakeholders in Ontario’s RPAS R&D ecosystem are industry partners. Private industry is a key 
contributor to R&D funding and can serve as subject matter experts for specific end use ca ses, accelerating 
the commercialization of new technologies. One prominent example of industry engagement in R&D is the L5 
facility in Ottawa, Ontario [47]. L5 is a testing facility for autonomous vehicles and aircraft in urban environ-
ments, which will be critical to the growth of the RPAS industry in Ontario. The facility has significant support 
from private industry through the Ontario Centers of Excellence (OCE) and has partnered with local RPAS 
service providers. 

Growing the Commercial Drone Industry in Ontario
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Growing the Commercial Drone Industry in Ontario
5.1.1 Policy Recommendations

Effective government support is crucial to sustained research and development efforts for RPAS technologies. 
While OCE programs target public private partnerships for key industries such as autonomous vehicles and 
5G, there are no R&D programs in Ontario specifically for the RPAS industry. Government agencies promoting 
R&D need to do more to address key challenges for the RPAS industry such as the uncertain and demanding 
regulatory environment and high levels of capital investment required for R&D. 
 
The academic community should also align research objectives with the most relevant commercial use cases 
for RPAS technology. Ontario should follow the blueprint of programs such as UTILI to promote a multidisci-
plinary approach to RPAS R&D, focusing on applications with strong commercial value propositions, such as 
those outlined in section 4.2 of this report. 

While traditional aerospace research focuses on aircraft hardware, a large part of the value of automated  
aircraft systems comes from software and data analytics. Ontario should leverage its expertise in ICT and 
artificial intelligence to become a leader in RPAS software and data analytics, and the development of these 
technologies should be better supported by R&D funding initiatives.

Ontario should also focus on specific niches such as RPAS in urban environments, remote traffic management, 
and RPAS for winter conditions in its R&D efforts. Any efforts by the Ontario provincial government and Ontario 
Centers of Excellence should also look to complement existing federal R&D programs such as NSERC and 
Mitacs, and should ensure the active participation of Ontario businesses in Transport Canada’s RTM Service 
Trial program. 

5.2 Commercialization

The commercialization of RPAS technology is the essential bridge between RPAS technology R&D and the 
growth of the RPAS industry in Ontario. As outlined in section 3, this emerging industry is mostly composed of 
small to medium businesses and startups. This indicates a strong potential for future growth but leads to  
significant challenges in developing new capabilities and scaling to enable new business models. 

As such, Ontario has not yet fully capitalized on the potential for RPAS technology to create new business 
models and commercial services. There exists a fundamental gap between current RPAS service providers 
and potential industry end users, as only a small minority of businesses have adopted RPAS technology in 
sectors with promising commercial applications. This is partially due to a lack of awareness in potential client 
industries of the capacities of drone technology and the value proposition for specific drone services. This gap 
could be addressed by dedicated conferences or events that are organized or sponsored by the Ontario  
government. Technology adoption requires significant investment and organizational change, and businesses 
must be presented with a solid business case before integrating new technologies such as RPAS in their  
regular operations. 

On the other hand, a gap exists between the technical capabilities of RPAS service providers and the needs of 
end users. Several commercial use cases require drones with heavier payload capacities and longer ranges 
than currently available. The standard for system reliability and safety assurance for RPAS is extremely high, 
akin to that of manned aviation, due to the significant safety and technical risk of aerial operations. RPAS  
service providers must continually make significant capital investments to develop the required technical 
capabilities, validate the reliability and performance of their technology, as well as develop the processes and 
systems to ensure the safety of their operations such as a Safety Management System (SMS) and Standard 
Operating Procedures (SOPs). To help small businesses, tackle these challenges, government led efforts have 
and will continue to be critical in enabling RPAS technology commercialization. 
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Ontario has successfully created a startup ecosystem that promotes the development of new tech-enabled 
enterprises. The Toronto and Waterloo tech startup scenes have emerged as some of the most dynamic and 
promising in North America [48]. Large incubators such as the Creative Destructive Lab, Ryerson DMZ, and 
Communitech, receive government support [49], enabling them to foster new promising startups in the field of 
RPAS such as Vertical AI, DreamQii, AirMatrix, and Avidrone. Many Ontario startups have been financed by 
government or industry grants such as OCE’s SmartStart Seed funding [50].

Since 2013, Ontario venture capital firms have invested over $9.9 billion in startups and small businesses, 
representing 43% of venture capital in investment in Canada [52]. Nonetheless, Ontario’s investment in ven-
ture capital relative to GDP lags behind the United States and Quebec [53]. Furthermore, these investments 
are concentrated in industries such as ICT, life sciences, and cleantech, representing 90% of all venture capital 
investments last year [52]. As such, alternate sources of funding are necessary to bridge the gap in financing 
for RPAS businesses.

Currently, there are several government assisted programs available to help RPAS businesses commercialize 
new technologies. Government agencies and industry led nonprofits have developed programs such as the Al-
liance Grants and Engage Grants for university and colleges (NSERC) [54], Mitacs [56], and the Ontario Cen-
ters of Excellence (OCE) Vouchers for Innovation and Productivity [57] to support public private partnerships 
for technology commercialization. These programs successfully utilize cost sharing agreements to reduce the 
financial burden of R&D on industry partners, with some programs structured specifically to support SMEs. 

The Downsview Aerospace Innovation and Research (DAIR) Hub was established in 2019 to serve as a cluster 
of expertise for aerospace [58]. The industrial development will include campuses for three universities, the 
Centennial College Center for Aerospace and Aviation, and R&D facilities for several of Ontario’s major  
aerospace companies. This new initiative will promote technology transfer and will enable the commercializa-
tion of technologies through partnerships between academia and industry. 

Furthermore, industry led organizations also play an important role in promoting the development of new 
commercial RPAS services. Unmanned Systems Canada (USC) is a non-profit organization representing the 
Canadian RPAS industry and has several existing programs to promote collaborative efforts to grow the  
industry [59]. They host networking events, forums, and conferences, notably to gather industry feedback on 
federal RPAS regulations. 

The Ontario government and civil sector can play a leading role in RPAS commercialization by promoting their 
use within ministries and government agencies. Applying RPAS technologies to critical government functions 
such as surveys, inspections, and policing can improve the quality of government services while saving taxpay-
er dollars. There have been several instances of successful RPAS operations in the civil sector such as with 
the Ministry of Natural Resources and Forestry (MNRF). 

Finally, another significant concern for commercial RPAS ventures is the available workforce. As an emerging 
technology, drones present new challenges and require new skills and training from the Ontario workforce. 
One significant consideration are training requirements mandated by Transport Canada. Members of RPAS 
operation crews must receive their Basic or Advanced Pilot Certification depending on the type of operation [3]
[33], and businesses must have personnel trained in RPAS maintenance and repairs [33]. Furthermore, RPAS 
services require personnel with the skills and expertise to manage and process large amounts of data generat-
ed by RPAS. New programs are being developed in colleges and universities to meet these new labor market 
demands and provide the Ontario RPAS Industry with the qualified personnel it needs to grow [60]. 

Growing the Commercial Drone Industry in Ontario
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5.2.1 Policy Recommendations

The RPAS industry is at a critical juncture in its development, and an effective policy response from the Ontario 
government is crucial to its future success. The Ontario government should work with industry non-profits and 
the large businesses that could serve as end-users to bridge the gap between RPAS technology R&D, service 
providers, and the development of commercial services. It should also be promoting the RPAS industry through 
industry-led initiatives such as the DAIR hub and the L5 testing facility.

Furthermore, the Ontario government should mobilize its multiple relevant funding programs with OCE, Fed-
Dev Ontario, Innovative Solutions Canada, the Strategic Innovation Fund, and other government affiliated  
programs and agencies to support the creation of new RPAS startups and the growth of existing small  
businesses in the RPAS sector. This should focus on providing funds for small businesses to purchase new 
equipment, test and validate systems to ensure safety and reliability, and develop new commercial services. 
These funds should also encompass a range of match ratios depending on maturity of the business and tech-
nology, and the risk of the proposed projects.

Finally, the Ontario Government should expand its support for the use of RPAS in the civil sector by funding the 
integration of RPAS technologies in existing government services in government ministries and agencies.  
It should also consider the applications of RPAS technology in large government supported economic  
development initiatives such as the Ring of Fire mining developments, and efforts to develop the economy of 
rural or isolated communities such as the Growth Plan for Northern Ontario and Indigenous Economic Devel-
opment Fund.

5.3 Regulation

The regulation of RPAS operations is critical to ensuring the safety of the public and the Canadian airspace. 
The regulatory framework that governs the use of RPAS in Canada’s national airspace was developed by 
Transport Canada. These measures are some of the most progressive and well developed in the world,  
following best practices set by the Joint Authority for Rulemaking on Unmanned Systems (JARUS) [61] and the 
International Civil Aviation Organization (ICAO) [62]. Their recommendations center around creating a  
standardized framework for low risk operations, with lower regulatory barriers, and establishing a safety  
assurance burden proportional to the risk of more advanced operations on a rolling basis [80]. This provides 
lawmakers the flexibility to extend the standardized framework to cover more advanced operations in the future 
-
The Canadian Aviation Regulation (CAR) Part IX, developed in 2019, greatly reduced regulatory uncertainty 
in the industry by creating 3 distinct classes of operations with specific requirements: basic, advanced, and 
special operations [33]. 

• Basic operations cover low risk operations of small drones within visual line of sight, in low altitude, outside 
of controlled airspace, and away from people. To perform a basic operation, RPAS service providers need 
to register their aircraft, have personnel receive a basic pilot certification, and comply with basic  
requirements in terms of safety management systems and procedures. 

• Advanced operations allow for operations near or over people, as well as operations within controlled air-
space. RPAS operators wishing to perform advanced operations must fly aircraft that meet a safety assur-
ance standard and have personnel meet a higher standard of pilot certification. 

• Special operations include operations beyond visual line of sight and the use of aircraft weighing above 25 
kg. These operations are authorized on a case by case basis through the Special Flight Operations  
Certificate (SFOC). RPAS operators wishing to receive an SFOC must provide a detailed operational risk 
assessment (ORA) and meet specific operational safety requirements corresponding to the risk of  
the operation.

Growing the Commercial Drone Industry in Ontario
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Section 2.3 of this report outlines recent developments in Transport Canada’s timeline for the integration of 
RPAS into the national airspace. This includes the development of more standardized regulations for special 
operations such as BVLOS flight, as well as a plan to establish a national RTM system. These upcoming reg-
ulatory frameworks will have a great impact on the RPAS industry. It is crucial that the Ontario RPAS industry 
participates in the development of these regulations and is prepared to adapt to this new regime.

While the regulation of Canada’s airspace is within the jurisdiction of the federal government, the federal and 
municipal government have established laws and regulations on the use of RPAS in provincial lands or within 
municipal boundaries. Bylaws in Toronto, Mississauga, and Hamilton place additional restrictions on drone reg-
ulations in those municipalities, which is currently hindering commercial services in these urban areas [82]. 

Regulations have significant effects on RPAS service providers and the RPAS industry. When laws are not fully 
established or require a case by case authorization, regulatory uncertainty hinders a business’ ability to provide 
a consistent service and leads to additional financial uncertainty. R&D efforts also benefit from regulatory  
certainty, as new technologies must be developed with safety assurance and reliability requirements in mind 
over long time scales. Finally, operational requirements place significant restrictions on current regulations 
that directly translate to the feasibility of potential commercial services. BVLOS commercial operations would 
require less equipment and personnel, cover larger distances, and enable completely new commercial use 
cases such as package delivery and pipeline inspection. In a study conducted by USC on the impact of BVLOS 
on RPAS commercialization, 70% of Ontario businesses said BVLOS would be critical to their business and 
estimates the average RPAS industry revenue will increase by 67% with new BVLOS regulations. 

5.3.1 Policy Recommendations

Given the impact of regulation on the RPAS industry as a whole, the Government of Ontario and the  
Ontario RPAS industry should work with all levels of government to ensure regulations maintain a high  
standard for safety while promoting the development of the commercial RPAS industry. Transport Canada’s 
planned BVLOS regulations and RTM service trials will reduce regulatory uncertainty while providing a  
pathway towards more complex operations that can improve the value proposition of RPAS services. Ontario 
RPAS industry stakeholders should be consulted when developing these new frameworks and participate in 
new opportunities for pilot programs or service trials.

At the federal level, Transport Canada could better support RPAS service providers by assigning more  
resources to reviewing safety cases and supporting special operations in low risk environments with significant 
commercial opportunities such as rural infrastructure inspection. 

Provincial and municipal policymakers should be effectively briefed on key opportunities, success stories, 
economic impacts, and growth barriers related to the RPAS industry, and should harmonize their regulations 
and bylaws with Transport Canada’s regulatory framework. They should also develop pilot programs and trials 
to integrate RPAS services into urban areas to improve the quality of service in municipalities and support the 
RPAS industry.

Growing the Commercial Drone Industry in Ontario
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6. Policy Recommendation Summary
Ontario sits at the cusp of a tremendous opportunity. A new industry of automated aerial operations is emerg-
ing, and with most key technologies already mature, but there remains a significant gap in RPAS  
commercialization. Ontario’s drone industry is composed of startups and SMEs who are not fully established, 
yet there remain industries, such as agriculture, construction, and natural resources, that could greatly benefit 
from drone technology who are underserved. 

Ontario has several strengths that could one day make it a hub of RPAS expertise: world class academic 
research, a well-structured regulatory framework, and significant support and funding mechanisms for R&D. 
Nonetheless, the challenge of growing the RPAS industry by developing new commercially viable use cases 
are complex. The province must adopt a forward-thinking approach to policy to support this nascent industry. 

This report recommends that the Government of Ontario:

• Create specific programs within the Ontario Centers of Excellence and other provincial agencies to fund 
RPAS research and development through public private partnerships.

• Support the participation of Ontario businesses in Transport Canada’s Remote Traffic Management service 
trials and other federal government pilot programs and support the participation of Ontario RPAS  
businesses in the Downsview Aerospace Innovation and Research Hub and the L5 Autonomous Vehicle 
Testing Facility.

• Provide longer term funding opportunities for startups small businesses to commercialize new technolo-
gies, scale their operations, and develop new commercial services.

• Fund, educate, and support the use of RPAS in government ministries and agencies.
• Include RPAS technology in the plans for the economic development of Northern Ontario, notably the Ring 

of Fire mining development, and the economic development of indigenous communities.
• Work with the federal government to assign greater resources towards reviewing and supporting Special 

Flight Operations Certificate applications for lower risk RPAS operations with significant commercial value.
• Brief policymakers at the provincial and municipal government levels on key opportunities, success stories, 

economic impacts, and growth barriers to growing the RPAS industry.
• Work with municipalities to harmonize bylaws and regulations on the use of RPAS within municipal bound-

aries and develop pilot programs for the integration of RPAS in urban environments.

Growing the Commercial Drone Industry in Ontario
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