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Executive Summary

General aviation refers to all flight by non-

commercial airline carriers. This includes flights 

for personal transportation, in fixed-wing planes and 

jets, leisure flights in hot air balloons or gliders as well 

as commercial flight in helicopters. There are roughly 

600,000 certified general aviation pilots in the United 

States. In 2010, 450 people died in general aviation 

crashes, which is a fatality rate of 1.10 per 100,000 

flight hours. Accident experience over the period from 

2002 to 2012 was analyzed and varies greatly by 

type of aircraft, the purpose and location of the flight, 

as well as the flying conditions and pilot training.

Engine type

• No-engine aircraft have the highest accident rate 

and a mortality rate of 233% of the overall total.

• In the U.S., 75% of registered aircrafts have 

piston engines; the mortality experience for 

these planes is slightly worse than the overall 

average.

• Aircraft with turbine or turboprop engines have 

the best accident experience.

Type of aircraft

• Gliders had the worst accident experience 

with a fatality rate nearly four times the overall 

average.

Commercial and non-commercial flight

• Roughly 85% of general aviation flights have a 

non-commercial purpose.

• Commercial flights have a much better accident 

rate than non-commercial flights.

Region

• Accident experience is worst in Alaska as well 

as mountainous states in the Northwest U.S. 

region.

• There is an increased propensity to fly in Alaska; 

only 18% of communities are accessible by road 

and there are 6 times more certified pilots in 

Alaska than in the other states in the U.S.

Aircraft age

• Accident experience increases with the age of 

the aircraft.

Flight type and weather

• Flights conducted in visual meteorological 

conditions (VMC) are much more common and 

have an accident rate that is more than twice that 

of instrument meteorological conditions (IMC). 
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Overview 
Personal airplane use is often the subject of media attention when 

celebrities and high-profile public figures such as John F. Kennedy, Jr., 

New York Yankees pitcher Cory Lidle, and Sen. Theodore “Ted” Stevens of 

Alaska are involved in fatal crashes. However, personal aircraft usage is not 

limited to the rich and famous. In the United States, there are approximately 

600,000 certified pilots, operating a variety of aircraft. [1]

General aviation (GA) includes all civilian flying, except for commercial airline 

carriers. These include flights for commercial uses such as crop-dusting, 

sightseeing, reporting on traffic conditions, emergency medical services and 

firefighting, as well as flights for recreational and personal uses. The types of 

aircraft used for general aviation flight vary from private airplanes and jets to 

helicopters, gliders and hot air balloons.

In 2010, there were 450 general aviation fatalities compared to two deaths 

on large U.S. commercial carriers. [2] As a comparison, in 2010, there 

were 23,371 vehicle and 4,518 motorcycle fatalities in the U.S. [3] While 

the number of airline deaths is considerably lower, it is difficult to compare 

safety rates because the amount of exposure to each of those types of 

transportation is quite different. In 2010, the motor vehicle fatality rate was 

1.11 per 100 million vehicle miles traveled, [3] the commercial airline fatality 

rate was 0.3 per 100 million passengers, and the general aviation fatality 

rate was 1.10 per 100,000 flight hours. [4] 

Over the period from 2002 to 2012, approximately 18% of GA crashes 

were fatal. Many factors can contribute to accident fatalities. Aircraft fire is 

responsible for 40% of all crash fatalities. [5] Therefore, safety measures 

targeting reduction in aircraft fires will improve survival rates. Additionally, 

two-thirds of all weather-related accidents are fatal. [6] Other factors that 

influence the lethality of a crash include passenger use of safety restraints 

as well as whether the crash occurred in an off-airport location. 

Approximately 85% of general aviation accidents are due to pilot error. [7] 

Alcohol is a known factor contributing to airline accidents. Consequently, 

the Federal Aviation Administration (FAA) has established regulations 

restricting pilots from consuming alcohol within eight hours of flight and 

requiring a blood alcohol level less than 0.04%. [8] In addition to alcohol 

consumption prior to flight, studies have found that pilots with prior DWI 

convictions are more likely to be involved in airline accidents. [9] Further, 

prior airline accident experience is associated with future accident 

propensity. Pilot inexperience can contribute to an airline accident; however, 

older pilots also have worse experience. [9] 
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was just under 45 years old. Roughly half of these pilots also have an instrument rating, 

Number of

Student 120,285

Recreational (only) 238

Sport (only) 4,824

Airplane – Private 180,214
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Total 599,086
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aviation experience from 2002 to 2012 in the United States. FAA aircraft data for 2011 are 

Methodology

General aviation accident and fatality experience is analyzed over the study period. Exposure 

Overall experience

nearly the same.
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Engine Type

Summary

Piston (reciprocating) engines are the most common type of general aviation aircraft and 

The other engine category includes experimental and light sport accident experience, as well 

as those without a known engine. This group has the highest relative mortality.

Aircraft # Accidents
Accident

Rate

Engine Type
Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

No engine 58,818 2,286 444 65 14.6% 2.84 233%

Piston 167,842 12,325 2,140 17.4% 7.34 1.28 104%

86,062 823 23.3% 3.64 0.85 70%

58,728 1,400 223 6.17 81%

101,824 34,508 240 12.1% 0.70 0.08 7%

Other 263,867 2,210 573 15.68 4.07 333%

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Piston

The accident rate for piston engine aircrafts increased slightly over the study period, while the 
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Turbine, turbojet and turboprop

period. Fatal accident rate experience also improved during the study period.
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Type of Aircraft

Summary

dangerous type of aircraft, and have a fatal accident rate roughly four times the overall 

Aircraft # Accidents
Accident

Rate
Type of 
Aircraft

Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

Glider 303 52 17.2% 27.71 4.76

Fixed wing 1,811,516 13,053 2,304 17.7% 1.05 86%

Helicopter 88,465 1,717 278 16.2% 5.85 78%

Other 283,737 14,237 588 24.8% 16.64 4.13 338%

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Glider

study period. However, during this same period, the accident rate experienced a steady and 
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Fixed wing

over the study period.
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Helicopter

Helicopter usage increased steadily, while the accident rates decreased. From 2004 to 
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Commercial and Non-Commercial

Summary

operations (for example, commercial carriers such as American Airlines) or military operations. 

• Commercial pilots are likely more experienced.

• There are more regulatory checks regarding the aircraft’s operation, equipment 

requirements and maintenance intervals.

•

Aircraft # Accidents
Accident

Rate

Aviation Type
Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

1,865,353 1.81 148%

Commercial 337,871 102,516 2,246 13.2% 24%

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Region and State

Summary

The FAA groups the United States and its territories into regions, as shown in the table below.

FAA Region State(s)
Alaskan Alaska

Central Iowa, Kansas, Missouri, Nebraska

Eastern Delaware, Maryland, New Jersey, New York, Pennsylvania, Virginia Washington, D.C., 

West Virginia

Great Lakes Illinois, Indiana, Michigan, Minnesota, North Dakota, Ohio, South Dakota, Wisconsin

New England Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont

Northwest Colorado, Idaho, Montana, Oregon, Utah, Washington, Wyoming

Southern Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, 

Tennessee

Southwest Arkansas, Louisiana, New Mexico, Oklahoma, Texas

Western Pacific Arizona, California, Hawaii, Nevada

Other Puerto Rico and Other U.S. Territories

The mountainous regions, such as Northwest, Alaskan and Western Pacific, have accident 

rates and fatal accident rates that are higher than the overall average. The Northwest region 

has the highest relative mortality, at 24% higher than the overall average. However, the 

accident rate in the Alaskan region is 2.5 times higher than the total.

Aircraft # Accidents
Accident 

Rate

Region Number
Hours 
(000s)

Total Fatal Lethality Total Fatal
Relative 
Mortality

Alaskan 59,852 7,114 1,105 101 9.1% 15.53 1.42 116%

Northwest 258,740 29,915 2,709 452 16.7% 9.06 1.51 124%

Western Pacific 334,041 41,334 2,876 574 20.0% 6.96 1.39 114%

Great Lakes 356,448 36,275 2,227 347 15.6% 6.14 0.96 78%

Central 123,572 13,441 816 143 17.5% 6.07 1.06 87%

Southern 411,757 51,260 3,060 652 21.3% 5.97 1.27 104%

Southwest 312,142 43,758 2,252 410 18.2% 5.15 0.94 77%

New England 80,949 9,959 502 86 17.1% 5.04 0.86 71%

Eastern 260,770 30,026 1,454 274 18.8% 4.84 0.91 75%

Other 4,953 928 441 183

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Alaskan region

•
•

of emergency.

•

Alaskan road network is limited, so airplanes are used more often for some personal travel 
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All other states

The accident experience in all other states in much lower than in Alaska and has remained 
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Aircraft Age

and the manufacture date of the aircraft. For some aircraft only a range of manufacture dates 

was known; the midpoint of the manufacture range was selected to calculate aircraft age. 

Aircraft # Accidents
Accident

Rate

Aircraft Age
Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

68,454 3,412 740 21.7% 1.08

183,584 1,425 308 21.6% 4.61 1.00 82%

464,563 600 21.5% 0.86 70%

565,555 3,136 654 5.56 1.16

1,752 381 21.7% 7.31 130%

171,388 148 15.4% 10.12 1.55 127%

60+ 67 11.2% 1.37 112%

Other 324

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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2002-2012* 

Aircraft hrs (000's) Total Average Accident Rate Fatal Average Fatal Accident Rate 

*Excludes 2011

It is interesting to note that the average age of aircraft is actually increasing. In 2002, the 

average aircraft age was 28 years; in 2012, the average age had increased to 33 years.

Since we see increased accident rates for older aircraft, this may mean a future increase in 

accident rates. 
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Flight Type 

of instruments to avoid colliding with land or another aircraft. If the weather does not meet 

minimum VFR standards, then the operation of the aircraft must rely on instrumentation rather 

Aircraft # Accidents
Accident

Rate

Flight Type
Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

IFR 87,437 2,157 600 27.8% 2.47 56%

VFR 1,728 307 17.8% 0.46 38%

Other 13,557 2,315 17.1% 12.34 2.11 173%

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Weather Conditions

conditions (VMC) or instrument meteorological conditions (IMC). Flights conducted in VMC 

are much more common and have an accident rate that is more than twice that of IMC. 

IMC is 4 times as high as that for VMC.

Aircraft # Accidents
Accident

Rate
Hours
(000s)

Total Fatal Lethality Total Fatal
Relative
Mortality

IMC 32,160 1,026 61.3% 160%

VMC 230,074 16,218 2,532 15.6% 7.05 1.10

Other 61 30.8% 11.13 3.43 281%

Total 2,203,224 264,012 17,442 3,222 18.5% 6.61 1.22 100%
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Conclusion
General aviation risks vary substantially by aircraft type and age, flying conditions, region, and 

flying purpose.

No-engine aircraft, especially gliders, have dramatically worse accident experience than other 

types of aircraft. Glider accident rates during the study period were consistently higher than 

the accident rates for other aircraft. 

Despite year-to-year fluctuations, the number of accidents is significantly lower for 

commercial flight. The disparity between commercial and non-commercial flight activity is 

not surprising given the differences between the two environments, including regulatory 

requirements.

In terms of geography, perhaps as expected, the accident experience in Alaska is poor 

relative to the remainder of the United States. This may be attributed to a greater need to fly 

due to the lack of roads and to challenging flight conditions.

This study finds that accident rates increase as the aircraft age increases. This is perhaps 

a result of needed maintenance. Additionally, older aircraft may be less likely to have useful 

safety equipment, such as instrument flight rules (IFR) capability.
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Terminology

Accident rate

The number of accidents per 100,000 hours of flight. 

Number of accidents
Hours of �light

100,000

Commercial flight

Flights that generate revenue for the aircraft operator.

Fatal accident rate

The number of accidents with at least 1 fatality per 100,000 hours of flight. 

Number of accidents (resulting in 1 or more fatalities)
Hours of �light

100,000

Instrument flight rules (IFR)

 Rules and regulations established by the FAA to govern flight under conditions in which flight by 
outside visual reference is not safe. IFR flight depends upon flying by reference to instruments in 
the flight deck, and navigation is accomplished by reference to electronic signals. [6]

Instrument meteorological conditions (IMC)

Meteorological conditions expressed in terms of visibility, distance from clouds, and ceiling less than 
the minimums specified for visual meteorological conditions, requiring operations to be conducted 
under IFR. [6]

Lethality

The proportion of accidents that result in one or more fatalities.
Number of accidents (resulting in 1 or more fatalities)

All accidents

Non-commercial flights

Flights that do not produce revenue for the aircraft operator, including personal, instructional and 
public use. 

Visual flight rules (VFR)

 Flight rules adopted by the FAA governing aircraft flight using visual references. VFR operations 
specify the amount of ceiling and the visibility the pilot must have in order to operate according 
to these rules. When the weather conditions are such that the pilot can not operate according to 
VFR, he or she must use instrument flight rules (IFR). [6]

Visual meteorological conditions (VMC)

Meteorological conditions expressed in terms of visibility, distance from clouds, and ceiling 
meeting or exceeding the minimums specified for VFR. [6]
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