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Abstract 

This study examines structural and technological differences between the Unmanned Aircraft Systems (UAS) regulatory 
frameworks of the United States (U.S.) and Ecuador, with the aim of identifying considerations for airspace governance 
development in Ecuador. A mixed-methods comparative approach is used, positioning the U.S. Federal Aviation 
Administration system as a digitally integrated reference case and Ecuador’s General Directorate of Civil Aviation 
framework as a predominantly manual system. Quantitative U.S. aviation safety data are integrated with a qualitative 
analysis of Ecuador’s Directorate of Civil Aviation technical regulations (RDAC 101), along with publicly reported UAS-
related incidents in Ecuador. This combined approach addresses limitations stemming from the absence of 
standardized, publicly available incident datasets in Ecuador. The analysis identifies differences in the availability and 
structure of digital tools supporting UAS operations, including systems such as LAANC, Remote ID, and the TRUST 
recreational knowledge test in the U.S., compared to more paper-based and administratively driven processes in 
Ecuador. In the Ecuadorian context, documented incidents are primarily available through secondary sources such as 
media reporting. The study compares these two national regulatory environments to highlight differences in data 
accessibility, operator requirements, and system integration. It contributes a structured comparison of two differing 
governance models and situates Ecuador’s current framework within broader discussions on digitalization and 
unmanned airspace management. 
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1. Introduction

Ecuador’s current remotely piloted or unmanned aircraft systems (UAS) regulatory framework operates within a 
context that differs structurally from more digitally integrated international models, such as that of the United States 
(U.S.) Federal Aviation Administration (FAA) [1]. While global aviation governance trends increasingly incorporate 
automated airspace management tools and technology [2], Ecuador’s General Directorate of Civil Aviation (DGAC) 
continues to rely primarily on analog processes for UAS oversight. Within this structure, operators are responsible for 
navigating compliance through static aeronautical information and administrative procedures. 

In contrast, the U.S. system incorporates digital infrastructure such as the Low Altitude Authorization and Notification 
Capability (LAANC), which supports near real-time airspace authorization, and Remote ID, which enables standardized 
identification and tracking of UAS [3]. Ecuador does not currently operate a comparable centralized digital platform or 
mandate equivalent real-time identification systems, resulting in differences in how airspace information is accessed 
and managed by operators [4]. 
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These structural differences may contribute to varying user experiences in terms of accessibility to airspace information 
and compliance processes. In systems without integrated unmanned traffic management (UTM) tools, pilots may rely 
on static aeronautical charts and third-party applications that are not directly connected to national regulatory 
databases [5]. This can limit the degree of real-time situational awareness available to operators and regulators alike. 

Additionally, Ecuador does not currently require a standardized entry-level certification for recreational drone users 
comparable to the FAA’s Recreational UAS Safety Test (TRUST). As a result, recreational operations are governed 
primarily through registration and equipment-based requirements rather than a unified baseline knowledge 
assessment [6]. The distinction between recreational and commercial use is defined in regulation; however, awareness 
of these distinctions among users may vary [1, 7]. 

This study examines these structural differences through a comparative framework, focusing on how variations in 
digital infrastructure and educational requirements relate to regulatory design and operational context. Our research 
is guided by the question of how the incorporation of simplified digital tools for authorization and basic operator 
education, conceptualized through comparison with FAA systems, may inform discussions on regulatory development 
in Ecuador. We employ a mixed-method approach to compare regulatory structures and incident data between Ecuador 
and the U.S., with the objective of identifying patterns relevant to airspace management in differing technological 
environments. 

2. Materials and Methods 

2.1. Study Area 

The primary study area for this research is the sovereign airspace of Ecuador, a geographically diverse territory that 
includes the Andes Mountains, the Amazon Basin, the Pacific Coast, and the Galápagos Islands. These regions present 
varying operational conditions and constraints for UAS [8]. Particular attention is given to major urban centers such as 
Quito and Guayaquil, where airspace complexity is heightened by the proximity of international airports, dense 
population areas, and correctional facilities [9]. 

For comparative purposes, the study also considers the U.S. National Airspace System as a reference case. Managed by 
the FAA, it represents a highly structured and digitally integrated regulatory environment [3]. The system incorporates 
tools such as LAANC for airspace authorization and Remote ID for aircraft identification and traceability, alongside 
standardized operational categories for recreational and commercial users (e.g., TRUST and Part 107). This comparison 
provides a structured baseline for examining differences in regulatory infrastructure and airspace management 
approaches. 

2.2. Methodology 

This study employes a mixed-methods comparative analysis to examine structural and technological differences 
between UAS regulatory environments in Ecuador (DGAC) and the U.S. (FAA). As a desk-based assessment, it combines 
qualitative policy review with quantitative safety data to explore how differences in regulatory infrastructure relate to 
operational outcomes. 

The U.S. is used as a reference case representing a digitally integrated regulatory system, while Ecuador represents a 
primarily analog system. Quantitative analysis of the U.S. context includes a time-series review of UAS incident data 
before and after the implementation of LAANC and TRUST (which occurred between 2017 and 2021), using this period 
as a benchmark for assessing system evolution. 

U.S. data were drawn from two primary sources: the National Transportation Safety Board (NTSB), which covers all 
serious accidents investigated by this agency, and the National Aeronautics and Space Administration’s (NASA) Aviation 
Safety Reporting System (ASRS), which captures voluntary reports of lower-severity incidents [10, 11]. FAA public 
sighting reports near airports [12] were excluded due to their high frequency and because they do not necessarily 
represent verified safety incidents or operational failures. 

For Ecuador, no publicly available standardized UAS incident database was identified through DGAC digital repositories 
[13]. As a result, no quantitative Ecuadorian incident dataset was used. To address this gap, Ecuador’s UAS operational 
context was reconstructed using secondary sources, including media reports and communications on high-impact 
incidents (e.g., prison security breaches and infrastructure incursions). These qualitative findings were then used in a 
policy benchmarking comparison of Ecuador’s civil aviation regulations against the U.S. regulatory framework. 
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3. Results and Discussion 

3.1. Key Findings 

The analysis of UAS operations in Ecuador indicates a discrepancy between observable drone activity and its 
representation in official civil aviation records. While drone presence is evidenced through documented high-impact 
incidents, these events are not reflected in centralized regulatory databases that are open to the public. Secondary 
sources, including media reports, identify multiple security breaches and operational incidents. Table 1 summarizes 
selected events, including the Machala prison drone incident. These cases document instances of unauthorized drone 
activity and operational failures. 

Table 1 Examples of recent major drone incidents in Ecuador, as covered by the media. 

Type Site Description Outcome Media 
Sample 

National Security / 
Prison Attack 

La Roca Prison 
(Guayaquil, 
Ecuador) 

A drone carrying explosives 
was intercepted on the roof 
of a maximum-security 
facility. 

Controlled detonation by police; 
prevented potential escape or 
assassination. 

[14] 

National Security / 
Prison Attack 

Machala Prison 
(Machala, 
Ecuador) 

An explosive-laden drone 
detonated meters from the 
prison walls as a 
diversionary tactic. 

Resulting fire and chaos led to 
inmate fatalities. 

[15] 

Geopolitical / 
Maritime Conflict 

Eastern Pacific Ecuadorian fishing vessels 
reported being struck by 
drones. 

Sparked national debate on 
sovereignty and maritime safety. 

[16, 17] 

Aviation Safety / 
Airspace Incursion 

Various Unauthorized UAS sightings 
near airports. 

Resulted in heightened military 
surveillance of approach paths. 

[18, 19] 

Environmental 
Protection 

Galapagos 
Islands 

Tourists illegally flying 
recreational drones in 
protected areas. 

Classified as environmental 
crimes; leads to fines and 
equipment confiscation. Drones 
still allowed for research. 

[20, 21] 

 

Criminal Activity / 
Surveillance 

Urban Center 
(Quito, 
Ecuador) 

Use of drones by organized 
crime to monitor residential 
perimeters. 

Calls for stricter privacy 
enforcement and local 
ordinances against unauthorized 
surveillance. 

[22, 23] 

Contraband 
Smuggling 

Various Persistent silent flights 
dropping drugs, firearms, 
and mobile devices into 
prisons. 

Demonstrates the failure of 
current traceability measures. 

[24] 

Ecuador’s unmanned aircraft governance framework (Table 2) is administered through a formal regulatory structure 
under the DGAC, known as RDAC 101. The DGAC requires registration and visible QR coding for drones exceeding 250 
grams. The system includes updated regulatory provisions introduced in 2025 addressing security and privacy. 
However, operational procedures for authorization and compliance remain largely manual, and no centralized digital 
platform for real-time airspace coordination is currently in place. Registration processes rely on operator-managed 
documentation, including manual transfer of ownership in cases of resale. 
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Table 2 Main regulations and policies for drones in Ecuador. 

Regulation 
Number 

Title/Subject Key Description & Requirements 

RDAC Part 101.185  Unmanned Aircraft 
Systems (UAS) 

The foundational regulation for all drone operations. It establishes 
the weight categories, flight limits (400ft AGL), and the requirement 
to maintain Visual Line of Sight (VLOS) at all times. 

RDAC Part 101.105 Mandatory UAS 
Registration 

Requires all drones weighing between 250 grams and 250 kilograms 
to be registered in the DGAC digital database. It mandates the 
placement of a visible QR Code on the aircraft’s frame. 

DGAC-2024-010-R UAS Framework 
(Includes Privacy 
and Data Protection) 

DGAC-2024-010-R approves the RDAC 101 framework for drone 
operations in Ecuador, where privacy-related restrictions are also 
addressed through operational aviation rules and complemented by 
national data protection law. 

RDAC Part 101.195  Airport Buffer Zones Defines the strict no-fly zones around aerodromes. Drones are 
prohibited from flying within a 5-kilometer radius of airport 
approach and departure paths unless specifically authorized by Air 
Traffic Control. 

RDAC Chapters B, D 
and E, and 

Appendix 3 

Commercial 
Certification and 
Related 
Requirements 

Outlines the requirements for commercial operators. This includes 
the necessity of a civil liability insurance policy and a more rigorous 
technical certification of the aircraft itself as well as of the operator 
(the latter includes completing a course under a certified instruction 
center and passing a knowledge test). 

RDAC PART 
101.190  

Sensitive Area 
Restrictions 

Establishes total flight bans or geofencing requirements for sensitive 
national security zones, specifically prisons, military bases, and 
government palaces. 

RDAC 101  

Appendix 3 

Insurance Mandates Specifies the minimum coverage for third-party liability insurance. 
For drones in the commercial category, insurance coverage is 
determined by the aircraft's maximum takeoff weight (MTOW). 
Policies must provide a minimum coverage of $3,000 USD for drones 
up to 5 kg, scaling up to $15,000 USD for those exceeding 50 kg. 

Galapagos National 
Park Environmental 
Policy  

MAE-PNG/DIR-
2026-0006-RM  

Galapagos Special 
Regime 

A strict environmental regulation that imposes a total ban on 
recreational drone use within the Galapagos National Park to protect 
endemic wildlife, allowing only scientific or professional use under 
special permits. 

 

When compared with the U.S. FAA regulatory framework (Tables 3 and 4), key structural differences are observed. The 
U.S. system incorporates digital platforms such as LAANC for airspace authorization and Remote ID for drone 
identification and tracking. It also includes a standardized recreational pilot knowledge requirement through the TRUST 
program and passing the Part 107 knowledge exam for commercial operators. In contrast, Ecuador’s system is primarily 
based on manual authorization procedures and does not include a standardized national-level entry certification for 
recreational drone operators but does include thorough course requirements and knowledge testing for commercial 
operators. 

 

 



World Journal of Advanced Research and Reviews, 2026, 30(01), 2385-2394 

2389 

Table 3 Main regulations and policies for drones in the U.S. 

Regulation 
Number 

Title/Subject Key Description & Requirements 

14 CFR Part 107 Small UAS Rule (Commercial) The standard regulation for all non-recreational drone 
operations under 55 lbs. It requires a Remote Pilot Certificate, 
24-month recurrency, and specific rules for flying at night or 
over people. 

49 U.S.C. § 44809 The Exception for Limited 
Recreational Operations 

Legal carve-out for hobbyists. It mandates passing the TRUST 
test, following a Community-Based Organization (CBO) safety 
code, and flying purely for personal enjoyment. 

14 CFR Part 89 Remote Identification (Remote 
ID) 

Digital license plate law. As of 2026, virtually all drones in 
flight must broadcast their identity, altitude, and location via 
radio frequency to ensure traceability. 

14 CFR Part 48 Registration Requirements Mandates that all drones weighing more than 250 grams must 
be registered via the FAA DroneZone. Commercial drones must 
be registered individually, while recreational users register 
themselves as a pilot. 

14 CFR Part 89 
(Subparts B and 
C) 

FAA-Recognized Identification 
Areas (FRIA) 

Specific locations (usually flying clubs) where drones without 
Remote ID hardware are legally allowed to operate within 
defined boundaries. 

14 CFR Part 135 Air Carrier Certification Required for drone delivery and high-complexity long-
distance logistics (e.g., Amazon, Zipline). It treats drone 
companies similarly to small airlines with strict maintenance 
and safety manuals. 

14 CFR Part 108 
(proposed for 
2026) 

Beyond Visual Line of Sight 
(BVLOS) 

A new framework that allows for routine commercial flights 
beyond the pilot's sight without needing individual waivers, 
provided the drone meets high-tier safety standards. 

14 CFR Part 157 Notice of 
Construction/Alteration 

Used to coordinate drone ports (vertiports) and permanent 
launch sites, ensuring they do not interfere with traditional 
airport approach paths. 

49 U.S.C. § 44103 Registration and Recordation The broader legal statute that gives the FAA authority to 
maintain a central registry of all civil aircraft, including 
unmanned systems. 

 

Table 4 A comparison of regulations for drones, Ecuador vs. the U.S. 

Feature Ecuador (DGAC - RDAC 101) United States (FAA - Part 
107/44809) 

Comparative Summary 

Governance 
Model 

Passive/Analog: Relying on 
manual workflows and 
authorizations, and static PDF 
charts. 

Proactive/Digital: Real-time data 
integration, automated 
authorizations, and digital 
tracking. 

The U.S. is digital-first, while 
Ecuador maintains a 
traditional bureaucratic 
framework. 

Recreational 
Entry 

No Exam Requirement: Anyone 
can fly for hobbyist purposes 
without a safety test. 

Mandatory TRUST: All 
recreational pilots must pass a 
safety test before flying. 

The U.S. ensures a safety floor 
of knowledge; Ecuador lacks 
an educational filter for 
hobbyists. 

Registration QR Code Only: Drones >250g 
must be registered; relies on a 
physical sticker. 

FAA DroneZone + Digital: Drones 
>250g registered digitally ($5 
fee) with an online database. 

Both require registration for 
similar weights, but the U.S. 
database is more integrated 
and accessible. 
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Airspace 
Access 

Manual/Analog: Pilots must 
consult static maps; 
authorizations take 
days/weeks via official means. 

LAANC (Automated): Near-
instant authorization via mobile 
apps for controlled airspace. 

The U.S. system (LAANC) 
provides situational 
awareness in seconds; 
Ecuador's process is arduous. 

Traceability Physical Verification: Authority 
must intercept the drone to 
verify the operator. 

Remote ID (Digital): Drones 
broadcast ID and location in real-
time for security oversight. 

The U.S. uses digital license 
plates for real-time 
monitoring; Ecuador lacks 
digital traceability. 

Maximum 
Altitude 

400 ft (122 m): Standard limit 
above ground level. 

400 ft (122 m): Standard limit, 
with exceptions for commercial 
work near structures. 

Harmonized at 122 meters, 
following international 
International Civil Aviation 
Organization (ICAO) 
standards. 

Visual Line of 
Sight 

VLOS Mandatory: No 
autonomous flight allowed 
without pilot intervention. 

VLOS + BVLOS Path: VLOS is 
standard; Part 108 (proposed for 
2026) enables routine Beyond 
Visual Line of Sight. 

Both prioritize VLOS, but the 
U.S. is actively scaling BVLOS 
for deliveries and 
infrastructure. 

Incident 
Reporting 

Limited/Invisible: No public 
database; incidents often go 
unreported unless 
catastrophic. 

ASRS & NTSB: Robust, 
transparent databases that track 
safety trends and technical 
failures. 

The U.S. has a data-rich 
environment for risk 
management; Ecuador suffers 
from statistical invisibility. 

Analysis of U.S. aviation safety databases, including ASRS (190) and NTSB (60) records, provides aggregated 
information on reported UAS-related incidents. A large number of reported incidents and system usage (Figure 1) were 
still observed over the period following the implementation of LAANC and TRUST (2017 to the early 2020s). However, 
this trend may reflect increased system adoption and reporting activity rather than a change in underlying safety 
conditions. ASRS records were only available for analysis through 2020; therefore, trends beyond this point can only be 
assessed using NTSB data, which show a consistent increase in reported cases for completed years. Overall, a 
proportional comparison indicates approximately three to four self-reported ASRS cases for every one NTSB-recorded 
serious incident. While procedural deviations and human factors-related airspace events represent a significant portion 
of the ASRS dataset (Figure 2), these reports conclude with the initial anomaly without documenting subsequent 
outcomes (Figure 3). Documented UAS events in the NTSB database generally stem from technical issues (Figure 2) and 
often meet the criteria for substantial damage (Figure 3). 

 

Figure 1 Annual UAS safety reports for the U.S., a trend analysis from 2005 to 2025 
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Figure 2 UAS problem types for the U.S., by database. 

 

 

Figure 3 Severity levels of UAS incidents for the U.S., by database. 

3.2. Implications and Recommendations 

As UAS become increasingly accessible in Ecuador through retail channels, the regulatory and technical frameworks 
required to manage them may need to evolve alongside this growth; however, they remain largely anchored in analog 
processes [1]. While the DGAC requires registration and visible identification for aircraft exceeding 250 grams, the 
absence of a more integrated digital ecosystem may limit the visibility and accessibility of compliance mechanisms. In 
this context, barriers to compliance could stem not only from pilot intent, but also from educational and administrative 
challenges [25, 26]. Drawing on U.S. FAA data as a comparative reference point, this section highlights potential areas 
for consideration in the ongoing development of Ecuador’s airspace management. 

3.2.1. Addressing the educational vacuum and the human factor 

Data from the U.S. ASRS indicates that human factors contribute to a substantial portion of reported safety incidents, 
even within a relatively mature regulatory environment. While these findings are not directly transferable, they suggest 
that baseline educational requirements may play an important role in supporting safe operations. In Ecuador, where no 
equivalent entry-level exam currently exists for recreational users, this comparison points to a possible gap worth 
further exploration. Introducing accessible educational tools or requirements could help support a transition from 
intuition-based to more standardized operational practices, although their effectiveness would depend on local 
implementation and uptake [25, 26]. 

3.2.2. From analog processes to digital situational awareness 

This analysis also points to differences in how pilots access airspace information. In the U.S., tools such as LAANC 
provide near real-time situational awareness and authorization, whereas Ecuadorian operators may rely more heavily 
on static aeronautical charts. While it is difficult to quantify the direct impact of this difference, prior U.S. incident data 
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suggests that situational awareness challenges can contribute to airspace incursions. Expanding access to dynamic, 
user-friendly airspace information, potentially through open-data approaches, could be one avenue for improving 
awareness, though such transitions would require careful consideration of technical capacity and governance [27]. 

3.2.3. Data-informed risk management and traceability 

The limited availability of standardized UAS incident data in Ecuador may also constrain the ability to assess risks 
systematically. In contrast, U.S. systems allow for differentiation between technical issues and operational or human 
factors. While not prescriptive, this comparison suggests that strengthening data collection and traceability mechanisms 
could support more informed decision-making over time. Enhancements to existing registration systems, along with 
potential future exploration of identification technologies, may offer pathways toward greater transparency, though 
these would need to be adapted to local regulatory and market conditions [1]. 

3.2.4. Reconsidering the professional threshold 

Finally, this study raises questions about how regulatory structures shape operator behavior. If pathways to 
professional certification are perceived as complex or inaccessible (especially due to the added expectation of 
coursework completion in Ecuador and the cost of insurance), there is a possibility that some activities may occur 
outside formal frameworks. Drawing from the U.S. example, streamlining certification processes could be one approach 
to encouraging formal participation for different groups [28], although further research would be needed to understand 
how such changes might function in Ecuador’s specific institutional context. 

4. Conclusion 

The comparative analysis of the aeronautical frameworks in Ecuador and the U.S. suggests that a central consideration 
for improving aviation safety in Ecuador beyond regulatory intent would be enhancing technological infrastructure and 
user education. In the U.S., the integration of automated systems such as LAANC and traceability tools like Remote ID 
has enabled a high-volume, low-risk operating environment. By contrast, Ecuador’s reliance on manual processes could 
inadvertently create conditions in which compliance is more difficult than non-compliance. Addressing these gaps will 
be critical to reducing unintentional violations and strengthening overall airspace safety as drone use in Ecuador 
continues to expand.  
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