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Abstract: Experimental amateur-built (E-AB) aircraft represent nearly 10 percent of the U.S. general aviation 

fleet, but these aircraft accounted for approximately 15 percent of the totalðand 21 percent of the fatalðU.S. 

general aviation accidents in 2011. Experimental amateur-built aircraft represent a growing segment of the 

United Statesô general aviation fleetða segment that now numbers nearly 33,000 aircraft. 

The National Transportation Safety Board  undertook this study because of the popularity of E-AB 

aircraft, concerns over their safety record, and the absence of a contemporary and definitive analysis of E-AB 

aircraft safety. The study employed several different methods and data collection procedures to carefully 

examine this segment of U.S. civil aviation. This comprehensive approach resulted in a detailed characterization 

of the current E-AB aircraft fleet, pilot population, and associated accidents. 

Areas identified for safety improvement include expanding the documentation requirements for initial 

aircraft airworthiness certification, verifying the completion of Phase I flight testing, improving pilotsô access to 

transition training and supporting efforts to facilitate that training, encouraging the use of recorded data during 

flight testing, ensuring that buyers of used E-AB aircraft receive necessary performance documentation, and 

improving aircraft identification in registry records. 
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Abbreviations and Definitions 

Aviation Safety Inspector (ASI) Federal Aviation Administration (FAA) employees who 

provide oversight of operations or maintenance in 

commercial or general aviation. Maintenance safety 

inspectors hold an FAA Mechanic Certificate and have 

experience involving maintenance and repair of airframes, 

powerplants, and systems. They have responsibility for 

certifying airworthiness and the issuing of airworthiness 

certificates. 

Commercial Assistance 

Provider 

An individual or corporation that assists in the building of 

an E-AB in exchange for compensation. 

Demonstration Flight Pre-project test flights provided by kit manufacturers or 

other E-AB owners. 

Designated Airworthiness 

Representative (DAR) 

An individual appointed by the FAA to perform 

examination, inspection, and testing services necessary to 

the issuance of certificates. DARs authorized to issue 

special airworthiness certificates for the purpose of 

operating amateur-built aircraft must possess current 

knowledge relating to the fabrication, assembly, and 

operating characteristics of amateur-built aircraft. DARs 

are not FAA employees, and they may charge for their 

services. 

Experimental Aircraft  

Association (EAA) 

The EAA was established in 1953 by a small group of 

individuals interested in building their own aircraft. It has 

grown to an organization of nearly 170,000 members that 

exists to promote sport aviation and amateur builders. The 

EAA also provides a variety of technical instruction and 

support programs for aircraft owners and builders. Its 

headquarters are in Oshkosh, Wisconsin. 

Experimental Aircraft 

Association (EAA) Flight 

Advisor 

An EAA member volunteer who assists the owner/builder 

or buyer of a used E-AB plan the first flight, find an 

instructor, and suggest additional training in the aircraft. 

Experimental Aircraft 

Association (EAA) Technical 

Counselor 

An EAA member volunteer who is an experienced aircraft 

builder, restorer, or mechanic, and who provides builders 

with the technical advice on building or restoring E-AB 

aircraft. 
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Experimental Amateur-Built  

(E-AB) Aircraft  

An aircraft, the major portion of which has been 

assembled by a person, or persons, who undertook the 

project for the sole purpose of self-education or 

recreation. 

General Aviation Operations An aviation operation that is operating under any part of 

the Federal Aviation Regulations, except Title 14 Code of 

Federal Regulations (CFR) Parts 121, 135, or 129. 

Kit Built E -AB An aircraft that is constructed from a manufactured kit 

that may include some major sub-assemblies and pre-

assembled parts. These kits still require that the amateur 

builder perform more than one-half of the fabrication and 

assembly tasks in order to meet the "51 percent" rule. 

Letter of Deviation Authority 

(LODA)  

A letter issued by the Administrator of the FAA that 

allows the owner of an E-AB to offer his/her aircraft for 

compensation or hire for the purpose of flight instruction.  

Original Design E-AB An aircraft constructed based on plans designed 

completely by the owner/builder without the purchase of 

major sub-assemblies or pre-assembled kit components. 

Phase I Flight Test The flight testing phase following issuance of a special 

airworthiness certificate for operation of an amateur-built 

aircraft. Operating limitations issued for this phase restrict 

operation to a sparsely populated geographic area and 

prohibit the carrying of passengers.  

Phase II Flight Phase II begins when the builder/owner certifies that 

flight testing has been completed. The geographic 

limitations are generally relaxed and non-revenue 

passengers may be carried. 

Plans Built E-AB An aircraft constructed from raw materials according to 

published blueprints or plans prepared by an individual or 

commercial entity other than the owner/builder. 

Transition Training  The training a pilot receives when beginning to fly an 

unfamiliar aircraft. This training is meant to familiarize 

the pilot with the systems and structures of the aircraft to 

a point that he/she can competently operate the aircraft on 

his/her own. 
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Federal Aviation Administration (FAA) 
Documents and Regulations 

FAA Advisory Circulars (AC) 

AC 20-27G Titled, Certification and Operation of Amateur-Built Aircraft, this AC 

provides information about FAA regulations and procedures for 

airworthiness certification of equipment for the purpose of operating 

amateur-built aircraft. 

AC 90-89A Titled, Amateur-Built Aircraft and Ultralight Flight Testing 

Handbook, this AC provides suggestions and safety-related 

recommendations to assist amateur and ultra-light builders in 

developing individualized aircraft flight test plans.  

AC 90-109 Titled, Airmen Transition to Experimental or Unfamiliar Airplanes, 

this AC provides information and guidance to owners and pilots of 

experimental airplanes and to flight instructors who teach in 

experimental airplanes. This AC also contains training 

recommendations for pilots of experimental airplanes in a variety of 

groupings based on performance and handling characteristics. 

FAA Orders 

Order 8130.2G This order establishes FAA procedures for airworthiness certification 

of aircraft and related equipment. The procedures contained in this 

order apply to FAA ASIs, and persons or organizations with delegated 

authority to issue airworthiness certificates and related approvals. 

Order 8130.35 This order created the Amateur-Built Aircraft National Kit Evaluation 

Team (NKET) and established methodology to determine whether 

kits, as manufactured, allow the builder to meet the major portion 

requirement. 

Order 8900.1 This order stipulates that aircraft holding an experimental certificate 

may not be used to provide flight training for compensation or hire, 

unless a Letter of Deviation Authority is issued. 

Title 14 Code of Federal Regulations (CFR) 

14 CFR 21.191(g) FAA regulation establishing the experimental airworthiness certificate 

for the purpose of operating amateur-built aircraft, including the major 

portion build requirement of amateur-built aircraft. 
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14 CFR 21.193  FAA regulation prescribing the procedures and document submission 

requirements for applicants for an experimental airworthiness 

certificate. 

14 CFR 47.31 FAA regulation prescribing requirements for the registration or re-

registration of U.S. civil aircraft. 

14 CFR 65.104  FAA regulation prescribing the eligibility, privileges, and limitations 

of the FAA repairman certificate for the primary builder of an 

amateur-built aircraft. 

14 CFR 91.319 FAA regulation prescribing operating limitations of aircraft having 

experimental airworthiness certificates. 
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Executive Summary 

Experimental amateur-built (E-AB) aircraft represent nearly 10 percent of the U.S. 

general aviation fleet, but these aircraft accounted for approximately 15 percent of the totalðand 

21 percent of the fatalðU.S. general aviation (GA) accidents in 2011. Experimental 

amateur-built aircraft represent a growing segment of the United Statesô general aviation fleetða 

segment that now numbers nearly 33,000 aircraft.  

The National Transportation Safety Board (NTSB) undertook this study because of the 

popularity of E-AB aircraft, concerns over their safety record, and the absence of a contemporary 

and definitive analysis of E-AB aircraft safety. The study employed several different methods 

and data collection procedures to carefully examine this segment of U.S. civil aviation. This 

comprehensive approach resulted in a detailed characterization of the current E-AB aircraft fleet, 

pilot population, and associated accidents.  

Four sources of data formed the basis of this study. First, the NTSB performed a 

retrospective analysis of accident and activity data over the last decade to compare the accident 

experience of E-AB aircraft with that of similar non-E-AB aircraft used in similar GA flight 

operations. Second, the NTSB conducted in-depth investigations of all E-AB aircraft accidents 

during 2011, which provided a case-series of accidents for more detailed analysis. Third, a broad 

survey of the community of aircraft owners and builders was conducted by the Experimental 

Aircraft Association (EAA) in July and August 2011, and the data were made available to the 

NTSB for analysis to understand the population of E-AB aircraft builders and owners. Finally, 

discussions with EAA representatives, Federal Aviation Administration (FAA) officials, 

E-AB aircraft builders and owners, kit manufacturers, and representatives of E-AB aircraft type 

clubs provided insights on E-AB aircraft safety issues and solutions.  

Recommended Safety Actions 

In response to the findings of this study, the National Transportation Safety Board issued 

12 recommendations to the Federal Aviation Administration and 4 recommendations to the 

Experimental Aircraft Association. The recommendations include expanding the documentation 

requirements for initial aircraft airworthiness certification, verifying the completion of Phase I 

flight testing, improving pilotsô access to transition training and supporting efforts to facilitate 

that training, encouraging the use of recorded data during flight testing, ensuring that buyers of 

used E-AB aircraft receive necessary performance documentation, and improving aircraft 

identification in registry records. 

  



NTSB The Safety of Experimental Amateur-Built Aircraft  

xv 

What the NTSB Found in This Study 

The study compared the accident experience of E-AB aircraft with that of similar 

non-E-AB general aviation aircraft over the last decade. A detailed analysis was also conducted 

of the 224 accidents, involving 227 E-AB aircraft, that occurred during 2011.
1
 These analyses 

revealed the following factors defining E-AB aircraft accidents:  

 E-AB aircraft account for a disproportionate number of total accidents and an even 

more disproportionate share of fatal accidents when compared with similar non-E-AB 

aircraft conducting similar flight operations. 

 Accident analyses indicate that powerplant failures and loss of control in flight are the 

most common E-AB aircraft accident occurrences by a large margin and that accident 

occurrences are similar for both new and used aircraft. 

 Structural failures have not been a common occurrence among E-AB aircraft. 

 In comparison with similar non-E-AB aircraft, a much higher proportion of accidents 

involving E-AB aircraft occur early in the operational life of the aircraft.  

 A similarly large proportion of E-AB aircraft accidents occur shortly after being 

purchased by a subsequent owner. For example, 14 of the 224 study accidents   

during 2011 occurred during the first flight by a new owner of a used E-AB aircraft. 

Through further analysis of the accident record and the results of an EAA survey of 

E-AB aircraft owners and builders, the study also found: 

 The majority of E-AB aircraft are now built from commercial kits, rather than from 

purchased plans or original designs.  

 Pilots of E-AB aircraft, whether involved in accidents or not, have similar, or higher, 

levels of total aviation experience than pilots of non-E-AB aircraft engaged in similar 

general aviation operations.  

 Pilots of E-AB accident aircraft, on average, had significantly less flight experience in 

the type of aircraft they were flying than pilots of non-E-AB aircraft.  

Finally, study analyses identified the following key issue areas to explain these findings 

and recommended actions to improve E-AB aircraft safety.  

Airworthiness Certification and Flight Testing of the E-AB Aircraft 

E-AB aircraft safety is largely managed by the community of E-AB aircraft builders, 

owners, and kit manufacturers rather than by FAA regulatory requirements. A primary focus of 

                                                 
1
 Three of the 224 accidents involved collisions between two E-AB aircraft, accounting for a total of 227 E-AB 

aircraft. 
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FAA regulations governing the E-AB aircraft building process seeks to ensure that the major 

portion of the construction work is done by the builder. Airworthiness certificates are granted to 

the E-AB aircraft builder by the FAA based only on a review of documentation and a one-time 

inspection of the aircraft after it has been completed. Unlike foreign civil aviation authoritiesô 

standards, there is no requirement for pre-approval of the project or in-process inspections of 

materials and workmanship. However, the study found that a large proportion of E-AB aircraft 

accidents involving loss of engine power could be reduced by requiring documentation of a 

functional test of aircraft fuel system as part of the initial airworthiness certification.  

As part of the airworthiness certification process, E-AB aircraft are assigned operating 

limitations specifying how and where the aircraft can be flown. E-AB aircraft operating 

limitations specify two phases of operation: Phase I, which is applicable to the flight test period 

and Phase II, which governs normal operations once testing is complete. Builders of E-AB are 

required to certify that the flight test has been completed with an entry in the aircraft logbook. 

Although FAA guidance materials are explicit in advising the builder that the objective of the 

flight test is to carefully map the performance envelope of the aircraft and develop an aircraft 

flight manual, neither a flight test plan nor documentation of its accomplishment, in the form of 

an aircraft flight manual, are required to be submitted to, reviewed, or accepted by an FAA 

Aviation Safety Inspector (ASI) or FAA Designated Airworthiness Representative (DAR). The 

study found that verifying the completion of Phase I flight testing through a review of the flight 

test records and resulting aircraft flight manual by an FAA ASI or DAR could ensure the 

adequacy of E-AB aircraft flight testing prior to engaging in normal Phase II flight operations. 

Glass cockpit avionics, which are capable of recording aircraft and engine performance 

data, have been shown to be useful in the accomplishment of flight test objectives. A majority of 

EAA survey respondents who were in the process of building their E-AB aircraft equipped their 

aircraft with such instrumentation, and 35 percent of the owner-built E-AB aircraft involved in 

accidents during 2011 were equipped with glass cockpit avionics. The study found that FAA 

guidance does not address the use of data recordings from avionics or other electronic devices as 

part of an E-AB aircraft flight test program, potentially limiting the use of an important data 

source in a critical aspect of the demonstration of the E-AB aircraftôs airworthiness. 

The Phase I flight test period is uniquely challenging for pilots who must learn the 

handling characteristics of an unfamiliar aircraft while also managing the challenges of the flight 

test environment and procedures. Of the 224 E-AB aircraft accidents during 2011 included in 

this study, 32 included aircraft in the Phase I flight testing period, suggesting that pilots would 

benefit from additional training in the safe performance of E-AB aircraft flight test operations. 

Current Phase I operating limitations preclude anyone ñnot essential to the purpose of flightò 

from flying in the aircraft during flight testing. The study determined that consideration should 

be given to permit an additional pilot in cases where test circumstances could be performed more 

safely and more effectively with a second qualified pilot on board. 

Availability and Quality of Transition Training  

Both the accident analyses and extensive discussions with EAA members, kit 

manufacturers, and E-AB aircraft builders emphasized the importance of the builder receiving 

appropriate and sufficient transition training to develop proficiency with the new type of aircraft 
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prior to flying his/her E-AB aircraft. These discussions identified challenges in finding 

appropriate training aircraft and instructors. Their scarcity, in part, is a result of the difficulty in 

obtaining an exception to the FAA regulation prohibiting a qualified instructor who owns an 

E-AB aircraft from charging students for instruction in that aircraft. The study determined that 

pilots would benefit from improved guidance regarding transition training in E-AB aircraft. 

Guidance for Purchasers of Used E-AB Aircraft 

Purchasers of used E-AB aircraft face particular challenges in transitioning to the new 

aircraft, which are aggravated by the absence, in many cases, of the sort of comprehensive 

aircraft flight manual that would be available to the owner of a non-E-AB aircraft. The study 

found that, because there is no review of flight test results, not all builders create an aircraft 

flight manual or performance documentation for their aircraft. Absent that documentation, the 

purchaser of a used E-AB aircraft is not provided with sufficient information to understand the 

aircraftôs controllability throughout all maneuvers, to detect any hazardous operating 

characteristics, or to understand emergency procedures. 

FAA and NTSB Data Limitations 

Finally, the study identified shortcomings in the FAAôs Civil Aircraft Registry that affect 

the conduct of safety analyses and hamper notification of aircraft owners when aircraft- or 

engine-specific safety issues are discovered. 
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1.  Introduction 

Experimental amateur-built (E-AB) aircraft represent a significant, and growing, 

proportion of the General Aviation fleet in the United States and around the world. According to 

the FAAôs 2010 General Aviation and Part 135 Activity Survey, they account for nearly 

10 percent of general aviation aircraft, and 4 percent of the hours flown in general aviation. 

Despite a decade-long decline in overall general aviation flight activity, the E-AB segment has 

grown both in numbers of aircraft and flight activity during this period.  

E-ABs have experienced a disproportionate number of accidents relative both to their 

proportion of the general aviation fleet, and their share of general aviation flight activity. The 

overall E-AB aircraft accident rate per 1,000 aircraft is nearly twice that of comparable
2
 

non-E-AB aircraft, and the fatal accident rate is between 2.5 and 3 times higher. Figure 1 shows 

that these differences have remained relatively constant across the last decade.  

Considered as a function of hours of flight activity, the accident rate disparity between 

E-AB aircraft and non-E-AB aircraft has also been consistently wide. The total E-AB aircraft 

accident rate per 100,000 flight hours was between 2.5 and 3 times that of non-E-AB aircraft 

between 2001 and 2010, and the fatal accident rate was approximately 4 times greater, on 

average, than that of non-E-AB aircraft. The comparative accident rates per 100,000 flight hours 

are shown in Figure 2.  

                                                 
2
 The comparison group selected to most closely match E-AB aircraft included all single-engine, 

piston-powered airplanes; piston-powered helicopters; balloons; and gliders that were not certificated as 
experimental amateur-built aircraft. 
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Figure 1. Comparison of accident rates per 1,000 E-AB and non-E-AB aircraft for the 
2001-2010 period. 
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Figure 2. Comparison of accident rates per 100,000 flight hours for E-AB and non-E-AB aircraft 
for the 2001ï2010 period. 

These differences in accident risk for E-AB aircraft have been widely noted in the 

aviation community. Former FAA Administrator Randy Babbitt told a SunôN Fun audience
3
      

in 2010, that amateur-built aircraft have ñtoo high an accident rateò, and that ñthey account for 

10 percent of the GA fleet, but 27 percent of accidents.ò Aviation analysts such as Wanttaja,
4,5

 

have also recognized the elevated accident risk for amateur-built aircraft, while pointing out 

flaws in both registration and accident data that may affect these analyses. 

Believing there to be a strong basis for a safety concern, the National Transportation 

Safety Board (NTSB) undertook this study to identify, and provide an in-depth assessment of, 

the salient issues that affect this important segment of the U.S. general aviation fleet. A 

necessary context for this study is the unique regulatory environment, within U.S. civil aviation, 

in which these aircraft are built and operated.  

                                                 
3
 Grady, Mary ñFAA Administrator Babbitt Takes in SunôN Fun,ò April 14, 2010, AVWeb. 

4
 Wanttaja, Ron, Homebuilt Aircraft Safety: 1998-2006, Kitplanes, October, 2008. 

5
 Wanttaja, Ron, Amateur-Built Accident Report: Reviewing the Past Five Years, EAA Sport Aviation, Vol. 6, 

No. 4, April, 2012, 30ï35. 
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1.1  Background 

Most of the aircraft used in general aviation operations in the United States are built 

under a type certificate issued to the manufacturer upon demonstration of compliance with 

14 Code of Federal Regulation (CFR) Part 23. General aviation operations also include, 

however, aircraft within one of several categories of the type of special airworthiness certificate
6
 

known as experimental. Most experimental airworthiness certificates are issued to amateur-built 

aircraft. These aircraft are built, or assembled, by hobbyists or amateur builders.  

1.1.1  The FAAôs Definition of an E-AB Aircraft 

The FAA first identifies an aircraft as amateur-built when it is registered with the FAA 

Registration Branch.
7
 FAA regulations allow for aircraft constructed from an amateur builderôs 

original design, purchased plans, or pre-fabricated kit, to be registered as an E-AB aircraft 

provided that the builder (or builders) demonstrate that he or she has fabricated or assembled 

over one-half of the aircraft. While FAA Advisory Circular (AC) 20-27G provides general 

guidance to amateur builders regarding the planning and construction of an E-AB aircraft and 

refers builders to technical support available from the EAA and others, its principal focus is to 

communicate and ensure compliance with the ñmajor proportionò or ñ51-percentò rule, namely: 

The major portion of the aircraft is defined as more than 50 percent of the 

fabrication and assembly tasks, commonly referred to as the ñ51-percent rule.ò 

For example, an amateur-built kit found on the FAA List of Amateur-Built 

Aircraft Kits has 40 percent of the fabrication/assembly completed by the kit 

manufacturer. In order to be eligible for an experimental amateur-built 

airworthiness certificate, and per the major portion rule, the fabrication and 

assembly tasks that may be contracted out (for hire) to another individual (or 

builder/commercial assistance center) needs to be less than 10 percent. 

The experimental amateur-built category was first adopted in Civil Aeronautics 

Manual 1
8
 in 1952, and early E-AB aircraft were primarily the original designs of their builders 

or aircraft built from plans shared between builders. The first kits, which consisted of 

factory-fabricated components and sub-assemblies, were introduced in the 1970s and kit-built 

E-AB aircraft now constitute the largest proportion of experimental aircraft. The FAA publishes, 

on its website, a listing of kits that have been evaluated and found eligible in meeting the ómajor 

portionô requirement of 14 CFR 21.191(g). The FAA also issued Order 8130.35, which created 

the Amateur-Built Aircraft National Kit Evaluation Team (NKET) and established a standard 

                                                 
6
 Per 14 CFR 21.175(b), the special airworthiness certificate categories include primary, restricted, limited, 

light-sport, and provisional airworthiness certificates, special flight permits, and experimental certificates. The 
special light-sport and experimental light-sport certificates were added in 2004. Light-sport aircraft are 
manufactured, or built from kits, that conform to the ASTM International consensus standard rather than a type 
certificate. Appendix G contains further descriptions of light-sport aircraft. 

7
 Ford, Edsel W. Jr. ñBreaking the Code,ò FAA Aviation News, Sept 22, 2011. 

8
 U.S. Department of Commerce, Civil Aeronautics Administration, Civil Aeronautics Manual 1: Certification, 

Identification and Marking of Aircraft and Related Products, October, 1952. 
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methodology to determine whether kits, as manufactured, allow the amateur builder to meet the 

major portion requirement. There is no FAA evaluation of the airworthiness of kits. 

Some kit manufacturers offer both standard kits and so-called quick-build kits to reduce 

the time required to complete the E-AB aircraft project. For example, Vanôs Aircraft Company,
9
 

offers both standard build and quick-build kits for several of its models and claims that 

quick-build kits cut building time by 35ï40 percent. Figure 3 shows the standard Vanôs kit for its 

RV-7, a 20-foot, 4-inch-long, two-seat, tailwheel airplane with a wing span of 25 feet. Figure 4 

shows the quick-build kit for the same airplane. The FAA lists both as meeting the ñ51-percentò 

rule.  

 

Figure 3. The standard build kit for Van's RV-7 airplane. 

 

                                                 
9
 http://www.vansaircraft.com/public/kit-qb.htm. 
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Figure 4. The quick-build kit of Van's RV-7 airplane. 

1.1.2  Registration and Certification of an E-AB Aircraft 

Figure 5, from FAA AC 20-27G, details the steps a builder must follow to register and 

certify an E-AB aircraft. This AC provides general advice to the builder regarding FAA 

regulations and invites the builder to contact the applicable Manufacturing Inspection District 

Office or Flight Standards District Office if he/she requires further guidance. There is no 

requirement for pre-registration of the aircraft building project, and the builder is advised to 

complete the registration forms for the new aircraft 60 to 120 days before the construction is 

expected to be completed.  
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Figure 5. Registering and certifying an E-AB aircraft, according to FAA AC 20-27G. 

As a part of his/her registration application, the builder must provide a notarized 

Affidavit of Ownership for Experimental Aircraft (AC Form 8050-88), which identifies the 

aircraft and engine (if the aircraft is powered) and records the builderôs attestation that he/she has 

complied with the major portion rule. No inspection of the aircraft is conducted at this stage. 
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Amateur-built aircraft do not receive FAA type design approval but instead are issued a 

special airworthiness certificate in the experimental category following submission of an 

Application for Airworthiness Certificate
10

 and the successful completion of an FAA 

airworthiness inspection and documentation review, which is conducted either by an ASI or a 

DAR. In addition to satisfying the major portion requirement, E-AB builders must provide 

evidence that the aircraft complies with acceptable aeronautical standards and practices. The ASI 

or DAR will conduct an inspection of the completed aircraft as well as a review of the builderôs 

documentation of the building process, which may include construction logs, photographs, and 

reports of inspections by EAA Technical Counselors. 

Following successful completion of the inspection of the aircraft and the documentation 

review, the ASI or DAR will issue an airworthiness certificate
11

 and a set of operating limitations 

that are unique to the aircraft and become part of the special airworthiness certificate. Two sets 

of operating limitations are typically established at the time the airworthiness certificate is 

issued. Phase I operating limitations are associated with an initial flight testing period during 

which the aircraft must be subjected to operational testing to demonstrate that it meets the 

requirements of 14 CFR 91.319(b) (i.e., the aircraft is controllable throughout its normal range of 

speeds and throughout all the maneuvers to be executed and the aircraft has no hazardous 

operating characteristics or design features). Once the Phase I period has been completed, the 

Phase II operating limitations go into effect for an indefinite period, unless a major modification 

is made to the aircraft. Therefore, Phase I operating limitations can be described as applicable to 

flight testing, and Phase II can be described as normal operation of an E-AB aircraft.  

1.1.3  Flight Testing During Phase I 

FAA Order 8130.2G provides guidance for applicants to show compliance with 

14 CFR 91.319(b) after the airworthiness certificate is issued by developing and executing an 

explicit flight test program in accordance with FAA AC 90-89A
12

 or comparable guidance. The 

order identifies two purposes for this test program: 

(1) They ensure the aircraft has been adequately tested and determined to be safe to 

fly within the aircraftôs flight envelope. 

(2) The flight test data is used to develop an accurate and complete aircraft flight 

manual and to establish emergency procedures. 

The length of this Phase I flight test period is not established by regulation, but 

FAA Order 8130.2G recommends a minimum Phase I test period of 25 hours for aircraft 

equipped with type-certificated engine/propeller combinations and a minimum of 40 hours for 

aircraft with non-type-certificated engine, propeller, or engine/propeller combinations.
13

 There is 

                                                 
10

 FAA Form 8130-6, Application for Airworthiness Certificate. 
11

 FAA Form 8130-7, Special Airworthiness Certificate. 
12

 Federal Aviation Administration Advisory Circular, AC 90-89A. Amateur-Built Aircraft and Ultralight 
Flight Testing Handbook, FAA, Washington, D.C. 1995. 

13
 Type-certificated engines and propellers have been manufactured according to an FAA type certificate, 

non-certificated engines and propellers have not. 
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no requirement that the test plan be presented to, or reviewed by, the FAA when the 

airworthiness certificate and Phase I operating limitations are issued. Operating limitations 

issued with the airworthiness certificate restrict the Phase I test flights to a geographic area that 

avoids populated areas or busy airspace. During Phase I, only those persons essential to safe 

flight may be carried in the aircraft. Usually this is interpreted to preclude other than solo 

operations. The completion of Phase I flight test requirements is self-certified by the builder with 

an entry in the aircraft logs. There is no requirement for the FAA to review or confirm the flight 

test data intended to demonstrate that the aircraft was ñsafe to fly within the aircraftôs flight 

envelopeò or that ñan accurate and complete aircraft flight manualò had been developed.  

1.1.4  Continuing Airworthiness of the E-AB AircraftðPhase II 

After Phase I flight testing is certified as complete by the E-AB aircraft owner, the more 

liberal Phase II operating limitations become effective. In Phase II, the geographical restrictions 

are relaxed and non-revenue passengers are permitted. Ordinarily the Phase II operating 

limitations are assigned for an unlimited time period. An experimental amateur-built aircraft may 

be piloted in Phase II by individuals holding a private pilot or higher certificate.
14

 The operating 

limitations of Phase II require an annual condition inspection, which is recorded in the aircraft 

logbook. Unlike type-certificated aircraft, there is no restriction on who may perform 

maintenance on an E-AB aircraft, other than major changes. The annual condition inspection 

requirement may be carried out by the aircraft builder, if he/she holds a repairman certificate
15

 

for that aircraft. Otherwise the condition inspection must be performed by an appropriately-rated 

FAA-certificated mechanic. The repairman certificate is unique to the aircraft and its builder and 

does not transfer with the sale of the E-AB aircraft. 

 

                                                 
14

 Certain aircraft that are sport pilot eligible may be piloted by individuals holding a sport pilot certificate. 
15

 Title 14 CFR 65.104 defines the eligibility, privileges, and limitations of a repairman certificateðexperimental 
aircraft builder. The original builder of an E-AB aircraft may apply for a repairman certificate, authorizing him or 
her to perform condition inspections in accordance with the operating limitations of the aircraft he or she 
constructed. The repairman certificate is specific to the individual and aircraft and does not transfer with the sale of 
an aircraft. 
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2.  Accident Trends Across the Decade 

NTSB aviation accident investigation records were used to compare the accident history 

of amateur-built aircraft with comparable non-E-AB aircraft from 2001 through 2010. An 

extensive review was conducted of these data to ensure that accident-involved aircraft were 

correctly identified as E-AB aircraft or non-E-AB aircraft.
16

 In particular, aircraft identified as 

having special light-sport, experimental light-sport,
17

 or other categories of experimental 

airworthiness certificates were removed from the amateur-built aircraft accident data.
18

 

Because general aviation operations include a wide range of aircraft types, a subset of 

general aviation operations and aircraft was selected to provide comparisons to the E-AB aircraft 

accident record and exposure data. The bulk of the E-AB aircraft fleet is comprised of 

single-engine, piston-powered airplanes, but it also includes other categories of aircraft such as 

helicopters, balloons, gliders, and gyroplanes.
19

 Therefore, the comparison group selected to 

most closely match E-AB aircraft includes all single-engine, piston-powered airplanes; 

piston-powered helicopters; balloons; and gliders that are not certificated as experimental 

amateur-built. This group included aircraft with both standard category and light-sport 

airworthiness certificates. Similarly, the activity and accident records associated with the 

comparison aircraft were limited to personal and business flights to most closely match the 

activity of E-AB aircraft
20

 that are built for personal education and recreation and are restricted 

from operating for compensation or hire.
21

 Throughout the remainder of this chapter, the two 

groups of aircraft will be referred to as the ñE-ABò and ñnon-E-ABò aircraft groups. 

                                                 
16

 Previous analyses, such as Cook, Mark, 2010. Commentary: ñHomebuilt Aircraft Safety Picture Blurred by 
Bad Data,ò Kitplanes, March, 2010, have criticized the accuracy in identifying amateur-built aircraft. NTSB staff 
worked with the FAA to validate the airworthiness certification of aircraft involved in general aviation accidents 
from 2001 through 2010, resulting in a net reduction of the number of E-AB accidents during the period. 

17
 Title 14 CFR 1.1 defines the design and performance characteristics of a group of simple, small, lightweight, 

low-performance aircraft; identified as light-sport aircraft. Title 14 CFR 21.190 also prescribes requirements for the 
issuance of a special airworthiness certificate for light-sport category aircraft. A detailed discussion of light-sport 
aircraft and associated aircraft and airworthiness certification is included in appendix H of this report. 

18
 A summary of the methodology and results of the data validation effort is included in Appendix A of this 

report. 
19

 The 2,134 accident aircraft from 2001 through 2010 validated as E-AB aircraft included 97 helicopters,       
75 gyroplanes, 16 gliders, and 4 balloons. 

20
 Although the non-E-AB group was limited to personal and business flights, the E-AB accident aircraft were 

reportedly engaged in a variety of activities other than personal flying, including business, flight instruction, and air 
show or air racing. In addition, there were 39 non-E-AB aircraft that were engaged in activities other than personal 
or business flying but are included in some analyses in this section because they were involved in ground or midair 
collision accidents with E-AB aircraft. 

21
 This approach likely underestimates active aircraft and flight activity and, therefore, overestimates accident 

rates associated with the comparison group of non-E-AB aircraft. However, this conservative approach was selected 
to avoid overestimating the increased risks associated with amateur-built aircraft.  
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2.1  Aircraft Fleet and Activity 

Exposure data obtained from the FAAôs annual General Aviation and Part 135 Activity 

Survey were used to calculate accident rates per 100,000 flight hours, which provided 

normalized comparisons of E-AB and non-E-AB aircraft accident experiences. 

Figure 6 shows the estimated active aircraft and Figure 7 shows the annual flight hours 

from 2001 through 2010 for E-AB and non-E-AB aircraft. 

 

Figure 6. Number of active E-AB and non-E-AB aircraft annually from 2001 to 2010. 
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Figure 7. FAA-reported number of hours flown for E-AB and non-E-AB aircraft annually from 
2001 through 2010. 

2.2  Accidents as a Function of Aircraft Age 

Previous comparisons of E-AB aircraft accident rates to other segments of general 

aviation
22

 have sought explanations for the substantially elevated accident rates, either as a 

proportion of the active aircraft fleet or of flight hours.
23

 One observation is that much higher 

proportions of E-AB aircraft accidents occur early in the operational life of the aircraft, 

particularly during the Phase I flight test as a condition of airworthiness certification. Figure 8 

compares the cumulative distributions of accident aircraft from 2001 through 2010 at various 

points in the total airframe lifespan (in hours) for E-AB and non-E-AB aircraft. Direct 

comparison of the airframe hours at the time of the accident is difficult because of the likely 

differences in the operational history of the two groups of aircraft. However, the large difference 

in the number of E-AB aircraft accidents occurring very early in the operational life of the 

aircraft suggests underlying differences between the two fleets of aircraft. For example, 152 of 

                                                 
22

 Wanttaja, Ron. Examining Homebuilt Aircraft Accidents, 2010. 
23

 See, for example FAA Advisory Circular 90-109, http://www.faa.gov/documentLibrary/media/Advisory_ 
Circular/90-109.pdf.. 
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the 1,622 accident E-AB aircraft (9 percent) with airframe data had fewer than 10 airframe hours 

at the time of the accident, compared with only 18 of the 6,450 non-E-AB aircraft (.3 percent) 

with airframe data. This is despite a total fleet of, and number of accidents involving, non-E-AB 

aircraft being several times greater than that of E-AB aircraft. 

 

Figure 8. Cumulative distribution of airframe hours of E-AB and non-E-AB aircraft involved in 
accidents from 2001 through 2010; 8,072 accident aircraft with available airframe hours 
information. 

Although these differences in accumulated airframe hours might suggest differences in 

airworthiness between the two groups of aircraft, they may also be influenced by differences in 

the way the aircraft are operated and maintained and by the pilots who fly them.  
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2.3  Comparison of Accident Characteristics 

An analysis of the accident occurrences and associated phases of flight provides further 

insight. E-AB and non-E-AB aircraft accident characteristics were summarized using a coding 

structure developed by the Commercial Aviation Safety Team (CAST) and the International 

Civil Aviation Organization (ICAO) that are useful in describing the characteristic circumstances 

of aviation accidents.
24

 For ease of aggregate analysis and interpretation, the NTSB identifies 

one of the CAST-ICAO Common Taxonomy Team (CICTT) event codes as the defining event 

for each accident and that is the categorization used in this report to characterize accident 

circumstances. Each accident occurrence can also be associated with a CICTT phase code, 

identifying the phase of flight during which an accident occurred.  

Figure 9 compares E-AB and non-E-AB aircraft groups relative to the defining event for 

all accidents investigated between 2001 and 2010. Figure 10 compares the percentage of fatal 

accidents in each major event category for E-AB and non-E-AB aircraft during this period. 

                                                 
24

 The CAST/ICAO Common Taxonomy Team (CICTT), comprised of U.S. and international government and 
industry experts, has developed consensus coding of aircraft accident occurrences categories and associated phases 
of flight. CICTT occurrence and phase of flight definitions and usage notes can be found at the CICTT website: 
http://www.intlaviationstandards.org/.  
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Figure 9. Distribution of accidents involving E-AB and non-E-AB aircraft involving the 10 most 
common CAST/ICAO occurrence categories from 2001 through 2010. 
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Figure 10. Distribution of fatal accidents involving E-AB and non-E-AB aircraft involving the 10 
most common occurrence categories from 2001 through 2010. 

Powerplant failures and loss of aircraft control in flight were the most common accident 

events for E-AB aircraft, while collisions with objects or terrain and loss of control on ground 

were the most common accident events for the non-E-AB aircraft. A noticeably larger proportion 

of E-AB aircraft accidents and fatal accidents involved system failures (either powerplant or 

non-powerplant). The difference in accident event types, and the typical impact forces involved 

with those events, identifies an important source of the historic difference in the fatal accident 

rates for E-AB aircraft. 
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Loss of aircraft control in flight was the most common event in fatal accidents for both 

groups of aircraft, but E-AB aircraft experienced a noticeably greater proportion of loss of 

control in flight events than the non-E-AB aircraft group. There is also a noticeable difference 

between the fatal accident histories of the two groups related to weather, with weather-related 

accident events being much less common for E-AB aircraft. This likely reflects differences in 

aircraft usage associated with a smaller proportion of E-AB aircraft certified for flight in 

instrument meteorological conditions.  

2.4  Accident Pilot Demographics 

Accident records were reviewed to gain a better understanding of the role of the pilot in 

the accident history. Pilots of E-AB aircraft involved in accidents between 2001 and 2010 were 

older (median age was 57 years) than the accident pilots of non-E-AB aircraft (median age was 

53 years).
25

 Figure 11 shows the median age of accident pilots involving these two groups of 

aircraft each year from 2001 through 2010. Accident pilots of E-AB aircraft were consistently 

older than those of comparison aircraft and the difference increased slightly over the period. 

                                                 
25

 This difference was statistically significant (Mann-Whitney U = 6848562.0, N (non-E-AB aircraft) = 7,975, N 
(E-AB aircraft = 2,104), p < 0.001). 
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Figure 11. Median accident pilot age for E-AB and non-E-AB aircraft, 2001ï2010. 

The E-AB aircraft accident pilots had more total flying time (median flight hours were 

1,000 hours) than the non-E-AB aircraft pilots (median flight hours were  810 hours),
26

 and a 

slightly higher proportion of E-AB aircraft pilots held commercial or airline transport pilot 

certificates. These results indicate that pilots of E-AB aircraft have similar, or higher, levels of 

total aviation experience than pilots of comparable aircraft engaged in similar general aviation 

operations. However, E-AB aircraft accident pilots had less than half (median flight hours were 

                                                 
26

 This difference was statistically significant (Mann-Whitney U = 7248897.5, N (non-E-AB aircraft) = 7,824, N 
(E-AB aircraft = 2,024), p < 0.001). 
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61 hours) of the time in the accident aircraft type than did the pilots of non-E-AB accident 

aircraft (median flight hours were 152 hours).
27

  

2.5  Limitations in the Analysis of Retrospective Data 

The use of historical accident data alone is insufficient to provide a comprehensive 

analysis of E-AB aircraft safety issues. Several important matters cannot be resolved. For 

example, these data do not reliably identify whether the pilot of the accident-involved E-AB 

aircraft was the builder, the owner, or someone else. Nor do these accident data reliably identify 

whether the accident flight occurred during the flight test of the aircraft. The accident records 

also do not distinguish between owner/operator-built aircraft and E-AB aircraft that have been 

purchased used. Further, available data fail to provide a description and understanding of the 

broader population of E-AB aircraft and aviators who are not involved in accidents. 

In an effort to overcome these data limitations, the NTSB analyzed two additional 

datasets for this study, a detailed case-series dataset of E-AB aircraft accidents investigated by 

the NTSB during 2011 and a survey of amateur aircraft builders and operators that was 

conducted by the EAA. These are the subject of the following chapters.  

Additionally, staff visited manufacturers of E-AB aircraft kits, interviewed FAA officials 

and contractors, participated in discussions with the General Aviation Joint Steering Committee, 

and held numerous discussions with officials and members of the EAA, including its 

Homebuilders Aircraft Council. NTSB staff also reviewed industry and government training 

resources applicable to E-AB aircraft construction, certification, and oversight, such as the 

FAAôs Initial Amateur-Built and Light-Sport DAR Seminar training course covering mandatory 

DAR training for amateur-built or light-sport certification,
28

 and the EAAôs RV Assembly, 

SportAir workshop.
29

  

 

                                                 
27

 This difference was statistically significant (Mann-Whitney U = 3759648.5, N (non-E-AB aircraft) = 6,819, 
N (E-AB aircraft = 1,604), p < 0.001). Statistical test results are provided here to illustrate differences between the 
characteristics of the two groups of accident pilots. A similar pattern of E-AB aircraft pilot experience was observed 
in the 2011 accident data, but no similar comparisons were evaluated through statistical testing. 

28
 The purpose of this course is to ensure that DARs understand FAA expectations, regulations, policy, 

procedures, forms, records, and any issues unique to amateur-built and light-sport aircraft. FAA inspectors also 
attend this course. 

29
 This is one of a group of similarly organized workshops offered by the EAA on topics pertaining to the 

assembly and operation of amateur-built aircraft such as the Code of Federal Regulations regarding amateur-built 
aircraft, tools required during assembly, workshop requirements, insurance, engine and propeller selection, and 
flight testing. The RV assembly workshop curriculum included a classroom presentation followed by ñhands-onò 
sheet metal projects, including a small airfoil section patterned after a Vanôs Aircraft Company RV wing intended to 
include the majority of skills necessary to build the aircraft. 
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3.  The Calendar Year 2011 Case-Series of E-AB 
Aircraft Accidents 

In order to facilitate a fuller understanding of the circumstances of E-AB aircraft 

accidents, beyond that possible from the historical record, the NTSB conducted detailed 

investigations of all 224 E-AB aircraft accidents involving 227 E-AB aircraft during calendar 

year 2011.
30

 These detailed investigations employed the supplementary data form shown in 

appendix A. This form was completed for each of these accidents to collect additional 

information on aircraft performance, builder and pilot characteristics, and other factors to 

augment the data routinely collected in NTSB accident investigations. In addition, FAA 

airworthiness certification files and FAA registration files were obtained for each of the accident 

aircraft for which such files were available.
31

  

Fifty-four of the 224 accidents were fatal, claiming the lives of 67 of the 300 individuals 

carried aboard the accident aircraft.
32

 Figure 12 shows the locations of these accidents in the 

continental United States. The complete list of accidents is shown in appendix F. 

                                                 
30

 Three of the 224 accidents involved collisions between two E-AB aircraft, accounting for a total of 227 E-AB 
aircraft. 

31
 Two accidents involved unregistered aircraft for which such files were not available. 

32
 At the time of this report, 40 percent of the 227 accidents did not yet have published probable cause 

statements.  
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Figure 12. Locations of the 224 E-AB aircraft accidents occurring in the United States during 
calendar year 2011. 

An analysis of these accidents illustrates several important characteristics and features. 

The most notable is that powerplant failure and loss of control in flight were the most common 

factors associated with E-AB aircraft accidents occurring in 2011, the same pattern seen among 

E-AB aircraft accidents occurring between 2001 and 2010.  

Additional review of the 2011 accident data provided detail about E-AB accident aircraft 

and pilots not available from review of the 2001ï2010 accident records. Some of the more 

interesting findings are summarized below. It was found that:  

 A larger proportion of E-AB aircraft accidents in 2011 involved used E-AB aircraft 

compared with accidents involving aircraft owned by the original builder.  

 A high proportion of these used E-AB aircraft accidents occurred shortly after being 

purchased.  

 There were a greater number of accidents occurring during the first flight by the new 

owner of a used E-AB aircraft compared with the first flight of a newly built aircraft.  
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 Loss of control in flight was the most common occurrence for first flights of both 

newly built and newly purchased aircraft.  

Other key findings associated with the detailed E-AB aircraft accidents occurring in 2011 

are provided below.  

3.1  Characteristics of the 224 E-AB Aircraft Accidents Occurring in 
2011 

Figure 13 plots the CICTT
33

 codes for the 227 E-AB aircraft involved in 224 accidents 

during calendar year 2011. Powerplant failures were observed in 57 of the accident aircraft, 

including 8 fatal accidentsðby far the leading type of occurrence. Most (53 of 57) of the 

powerplant failures involved airplanes, the remaining 4 accidents involved helicopters. 

Type-certificated aircraft engines failed in 40 percent of these accidents, 37 percent involved 

non-type-certificated aircraft engines, and 23 percent of the powerplant failures occurred in 

automotive conversion engines. Of the 49 engines for which the origin could be established, 

57 percent were new (including one that had been ñmothballedò for 60 years) and 33 percent 

were overhauled or factory reconditioned. The remaining 10 percent were used engines that had 

not been overhauled.
34

 A wide variety of failures were observed in these powerplant-involved 

accidents. These include: 

 A bearing on a builder-designed secondary shaft of a Rotorway helicopter equipped 

with a new non-type-certificated aircraft engine froze, causing a fatal accident.  

 An improperly installed coolant hose fitting failed on an airplane powered by a new 

Subaru automotive conversion engine, causing engine overheating and loss of power.  

 Loose, or cross-threaded, spark plugs on a type-certificated Continental engine that 

had been overhauled by an FAA certified mechanic, and on a factory-reconditioned 

Rotax aircraft engine led to two accidents.  

 The rupture of an oil supply line because of abrasion from an improperly positioned 

hose clamp led to the failure of a new Jabiru engine. 

In many cases, the investigator was only able to determine that the engine had 

experienced total or partial loss of power for undetermined reasons. 

Loss of control in flight was the next highest overall occurrence and accounted for the 

most fatal occurrences. Half of the loss of control accidents occurred on takeoff or initial climb. 

In a number of these accidents, insufficient takeoff speed, early rotation, or too steep a climb on 

                                                 
33

 International Civil Aviation Organization, Common Taxonomy Team, Aviation Occurrence Categories 
ï Definitions and Usage Notes, October 2008. 

34
 Among the population of E-AB aircraft accidents in 2011, 50 percent of the aircraft used type-certificated 

aircraft engines, 34 percent used non-type-certificated aircraft engines, 15 percent used automotive conversion 
engines, and 1 percent were unpowered gliders. For the engines whose origin could be determined, 60 percent were 
new, 29 percent were overhauled, and 11 percent were used. 
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takeoff led to aerodynamic stalls and loss of control. In at least two cases, pilots admitted that 

their aircraft was at or over maximum gross weight, resulting in compromised climb 

performance, aerodynamic stall, and loss of control. Inadequate airspeed management on 

approach and landing also led to aerodynamic stall and loss of control in a number of other 

accidents. In one instance, a pilot was surprised on takeoff when the tail came up more quickly 

than he expected on the first flight of the tailwheel airplane that he had built, and he flew the 

aircraft into a nose-high stall and lost control. The 64-year-old student pilot had never flown a 

tailwheel airplane before and did not have a tailwheel endorsement. 

The next most common accident occurrences were loss of control on the ground, 

abnormal runway contact, and failures of systems or components other than the powerplant. 

Three of these accidents were fatal. Controlled flight into terrain accounted for five fatal and five 

non-fatal accidents. 
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Figure 13. CAST/ICAO occurrence categories for E-AB accident aircraft, 2011. 

Figure 14 summarizes the phase of flight of the 227 aircraft at the time of the accident 

occurrence in 2011. Landing was the phase of flight most often associated with E-AB aircraft 

accidents, although only one of these accidents was fatal. As indicated previously, many of the 

0 20 40 60

System/Component Failure (Powerplant)

Loss of Control in Flight

Loss of Control on Ground

Abnormal Runway Contact

System/Component Failure (Non-Powerplant)

Fuel Related

Collision on Takeoff or Landing

Controlled Flight Into Terrain

Midair Collision

Ground Collision

Low Altitude Operation

Runway Excursion

Runway Incursion (Vehicle, Aircraft, Person)

Unknown

Undershoot/Overshoot

Windshear/Thunderstorm

Other

Abrubt Maneuver

Fire/Smoke (Non-Impact)

Runway Incursion (Wildlife)

Unintentional Flight into IMC

Accident Aircraft 

C
A

S
T

/I
C

A
O

 O
cc

u
rr

e
n

c
e

 C
a
te

g
o

ry
 

CAST/ICAO Occurrence Categories for E-AB 
Accident Aircraft, 2011  

(Includes one Midair collision between two E-AB aircraft, and two Runway Incursion 
accidents between two E-AB aircraft) 

Total Fatal



NTSB The Safety of Experimental Amateur-Built Aircraft  

25 

loss of control in flight accidents occurred during takeoff and initial climb or during approach 

and landing.  

 

Figure 14. Phase of flight for the 227 aircraft involved in the 2011 E-AB aircraft accidents. 

3.1.1  E-AB Aircraft Built by Owner Versus E-AB Aircraft Bought Used 

More than one-half (125 of 227) of the aircraft involved in accidents during 2011 had 

been bought used rather than having been built by their current owner.
35

 

Figure 15 compares CAST/ICAO occurrence categories for the accidents involving E-AB 

aircraft built by their owners compared with those purchased used. The two groups of accident 

aircraft appear similar with respect to the types of accidents in which they were involved. 

                                                 
35

 By comparison, 23.5 percent of survey respondents reported owning a used E-AB aircraft. The FAAôs 
aircraft registry does not include the detail necessary to determine this breakdown for all E-AB aircraft. 
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Figure 15. CAST/ICAO occurrence categories for E-AB aircraft built by owner versus E-AB 
aircraft bought used, 2011. 

Figure 16 shows the age of the accident aircraft (years since certification) for both the 

built-by-owner and bought-used aircraft. As might be expected, the accident E-AB aircraft that 

had been bought used, were older than those built by the owner at the time of the accident. The 

median years since certification was 14 for the accident aircraft purchased used, compared with 

3 years for those built by the owners. Figure 17 presents a slightly different picture. This figure 

plots the years that the accident aircraft has been owned by the two groups of owners. The two 

distributions are very similar and, in fact, the median time owned for the accident aircraft bought 

used was 2 years, compared with 3 years for the aircraft built by their owners. 
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Figure 16. Years since certification for E-AB aircraft built by the owner versus those bought 
used. 
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Figure 17. Years that the accident E-AB aircraft has been owned by the current owner. 

3.2  Accident Pilot Demographics 

The median age of accident pilots who had bought used E-AB aircraft was 62 years 

(ranging from 20ï88), while for those who had built their aircraft the median age was 58 

(ranging from 16ï83). Figure 18 shows the age distribution for these two groups of accident 

pilots. 
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Figure 18. Age distributions of accident pilots who had built their E-AB aircraft and those who 
had bought them used. 

As shown in Figure 19, most accident pilots held private pilot or higher certificates, 

whether they had built their E-AB aircraft or bought it used. The two groups were also similar in 

total flight hours. The distribution of total flight hours are shown in Figure 20, and the total hours 

in the accident aircraft are shown in Figure 21. The bought-used group showed slightly more 

experience with a median of 1,550 total flight hours, compared with 1,248 hours for the pilots 

who had built their E-AB aircraft. Relative to experience in flying the accident E-AB aircraft, 

those who had built their E-AB aircraft had somewhat more time in the aircraft (median equals 

100 hours) than those who had bought their aircraft used (median equals 70 hours). 
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Figure 19. Highest pilot certificate for accident pilots who bought used E-AB aircraft and those 
who built their E-AB aircraft. 
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Figure 20. Total flight hours for accident pilots who built their E-AB aircraft and those who 
bought used E-AB aircraft (based on data from 175 of 227 accident pilots). 
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Figure 21. Total E-AB aircraft flight hours for those who built their aircraft and those who bought 
used aircraft (based on data from 155 of 227 accident pilots). 

3.3  E-AB Aircraft Characteristics Requiring FAA Certificate 
Endorsements 

E-AB aircraft vary considerably with respect to structural and performance 

characteristics, some of which require specific training or a pilot logbook endorsement. 

Section 61.31(f) of 14 CFR stipulates that ground and flight training and an endorsement in the 

pilotôs logbook are required to operate as the pilot-in-command of an airplane with an engine 

exceeding 200 horsepower. Section 61.31(i) of 14 CFR stipulates that pilots must receive 

training and a logbook endorsement to operate tailwheel airplanes. Finally, retractable landing 

gear is one of the characteristics of a complex airplane,
36

 requiring an endorsement under section 

61.31(e). 

Table 1 shows the percentage of accident aircraft bought used and built by the owner 

with each of these design features that would have required specific training or a logbook 

endorsement. Unfortunately, data on whether these logbook endorsements were held were not 

available for most accident pilots. 

                                                 
36

 A ñcomplexò airplane is defined in 14 CFR 61.1(b)(3) as having retractable landing gear, flaps, and a 
controllable pitch propeller. 
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Table 1. Accident aircraft displaying design features that would require specific training or 
logbook endorsements. 

Aircraft Feature Built by Owner Used E-AB Aircraft 

Engine >200 HP 18% 11% 

Tailwheel Equipped 40% 54% 

Retractable Landing Gear 12% 11% 

Total Accident Aircraft 102 125 

Few accident aircraft met the ñhigh performanceò definition of being powered by engines 

of more than 200 horsepower and even fewer would have required a complex aircraft 

endorsement by virtue of being equipped with a retractable landing gear. However, nearly half of 

the accident aircraft were equipped with tailwheel landing gear. 

3.4  Characteristics of Builders and Their Aircraft 

NTSB investigators were able to gather a limited amount of information on the building 

experiences and building choices of the 102 accident E-AB aircraft owners who had built their 

aircraft. Approximately 80 percent of the aircraft built by owners of accident aircraft were kit-

built and 19 percent were plans-built. Only one accident involved an aircraft that was an original 

design. Most of the accident aircraft were built at the ownerôs home and/or in an airport hangar. 

A small number (less than 10 percent) were constructed at a kit manufacturerôs factory or in a 

commercial aircraft service facility. Most were individual, rather than group, projects. About 

14 percent of builders received assistance from EAA Technical Counselors and about 9 percent 

received assistance from aircraft kit manufacturers. About 12 percent reported receiving 

assistance from various friends, while 25 percent claimed to have received no assistance during 

their building project. Only 24 percent of these 102 builders reported having had their work 

inspected by EAA Technical Counselors, DARs, aircraft mechanics, or other experts during the 

building project. 

Table 2 summarizes the principal characteristics of the accident E-AB aircraft built by the 

owners by the type of building project. 
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Table 2. Characteristics of accident E-AB aircraft built by owners. 

Aircraft Characteristic Kit-Built Plans-Built Original Design 

Engine Type 

Type-Certificated Aircraft Engine 46% 48% 100% 

Non-Type-Certificated Aircraft Engine 38% 26% 0% 

Automotive Conversion 16% 26% 0% 

Propeller Type 

Fixed Pitch 43% 69% 0% 

Ground Adjustable 24% 19% 0% 

Constant Speed 33% 12% 100% 

Avionics 

Conventional 61% 87% 100% 

Glass Cockpit 39% 13% 0% 

Landing Gear Configuration 

Tailwheel 39% 44% 100% 

Tricycle 52% 56% 0% 

Other 9% 0% 0% 

Landing Gear Type 

Fixed 90% 79% 100% 

Retractable 10% 21% 0% 

Number of Seats 

One 5% 26% 100% 

Two 83% 63% 0% 

Three or More 12% 11% 0% 

Total Accident Aircraft 82 19 1 

The single accident involving an original design E-AB aircraft was a single seat, 

tailwheel airplane with a type-certificated aircraft engine, constant-speed propeller, and 

conventional avionics. Most kit-built and plans-built aircraft were two-seat, fixed tricycle gear 

aircraft with aircraft engines (type-certificated or non- certificated) and conventional avionics. 

3.5  Airworthiness Certification and Transition Training 

Of the 102 accident aircraft built by the owners, 2 were unregistered and 2 had 

incomplete certification records. Certification records of the remaining 98 accident aircraft 

showed that FAA inspectors had issued an airworthiness certificate for 43 aircraft and DARs had 

issued the certificate for the remaining 54 aircraft. In most cases (83 of 98), the Phase I flight test 

period prescribed for these aircraft was 40 hours within a restricted test area and constrained by 

an explicit set of operating limitations. For 14 of the 97 accident aircraft, a Phase I requirement 

of 25 hours was established, while 1 accident aircraft was assigned a 50 hour requirement. 
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Investigators determined the identity of the person performing the first test flight for 73 

of the 102 accident aircraft built by the owner. In most of these cases (84 percent), the builder 

was the test pilot.
37

 In the remaining cases for which information was available, the first test 

flight was performed by a more experienced pilot, frequently a friend of the builder. 

Only 9 of the 102 accident aircraft builders reported having been subject to a requirement 

for transition training. In most cases, that requirement was imposed by their insurance company. 

Fifty-six of these builder/owners were issued repairman certificates that authorized them to 

perform required aircraft condition inspections, and an additional 12 owners held an FAA 

airframe and powerplant certificate, which also permitted them to perform both maintenance and 

inspections. 

3.5.1  E-AB Aircraft Purchased Used 

A total of 125 of the accident E-AB aircraft had been bought used. Most (119 of 125) 

were airplanes, 3 were gyroplanes, 2 were gliders, and 1 was a helicopter. Table 3 summarizes 

the important characteristics of the used accident E-AB aircraft, separated by kit-built, plans-built, 

and original design. 

                                                 
37

 References to ñtest pilotò throughout the report are intended to reflect the individual who performed the test 
flight and do not imply any specific level of qualifications. 
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Table 3. Characteristics of accident E-AB aircraft bought used. 

Aircraft Characteristic Kit-Built Plans-Built Original Design 

Engine Type 

Type-Certificated Aircraft Engine 43% 72% 100% 

Non-Type-Certificated Aircraft Engine 45% 8% 0% 

Automotive Conversion 12% 15% 0% 

Other/None 0% 5% 0% 

Propeller Type 

Fixed Pitch 51% 69% 100% 

Ground Adjustable 22% 8% 0% 

Constant Speed 27% 18% 0% 

Avionics 

Conventional 82% 86% 100% 

Glass Cockpit 18% 14% 0% 

Landing Gear Configuration 

Tailwheel 48% 67% 100% 

Tricycle 49% 26% 0% 

Other 3% 7% 0% 

Landing Gear Type 

Fixed 86% 95% 100% 

Retractable 14% 5% 0% 

Number of Seats  

One 6% 28% 0% 

Two 89% 59% 100% 

Three or More 5% 13% 0% 

Total Accident Aircraft 84 39 2 

Most of the accident E-AB aircraft that had been bought used were two-seat, kit-built 

airplanes with aircraft engines (either type-certificated or non-type-certificated) and conventional 

avionics. Roughly equal numbers of these airplanes were equipped with tricycle and tailwheel 

landing gear. The majority of the 39 plans-built aircraft purchased used were similarly equipped, 

including the only two E-AB gliders involved in accidents during 2011. 

3.6  Accidents as a Function of Airframe Hours 

Airframe hours were available for 67 of the 102 E-AB aircraft built by their owners and 

for 76 of the 125 E-AB aircraft that had been bought used. Figure 22 shows the cumulative 

percentages of each group of accident aircraft as a function of total airframe hours since 

manufacture. It is notable, but not unexpected, that substantially greater proportions of the 

built-by-owner aircraft were involved in accidents relatively soon after completion. Nearly 

50 percent of the built-by-owner aircraft had less than 50 airframe hours at the time of the 2011 
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accident, compared with approximately 10 percent of the E-AB aircraft that had been bought 

used.
38

 

 

Figure 22. Cumulative proportion of built-by-owner and bought used E-AB aircraft as a function 
of airframe hours. 

3.7  Accidents During Phase I Flight Testing 

Thirty-four of the calendar year 2011 accidents occurred during the Phase I flight test 

period required for the airworthiness certification of newly built E-AB aircraft. Thirty-one of 

these aircraft were built by their owner at the time of the accident, while two had been sold as 

used aircraft before completing the Phase I flight test period. Most (30 of 34) of these aircraft 

were airplanes and four were gyroplanes. Twenty-four were kit-built, 9 were plans-built, and 1 

was built from an original design. Eight of the Phase I accidents were fatal.  

Figure 23 shows the CAST/ICAO occurrence category for these accidents, all of which 

involved a single aircraft. 

                                                 
38

 Insufficient data were available to compare the number of Phase I hours flown by the current owner for those 
aircraft that were bought used. 
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Figure 23. CAST/ICAO occurrence category for the 2011 E-AB accidents during Phase I of the 
flight test program. 

 All 11 of the Phase I aircraft that suffered powerplant failures were airplanes, comprising 

6 kit-built, 4 plans-built, and 1 original design. Four of the aircraft that suffered powerplant 

failures were equipped with type-certificated aircraft engines, two were equipped with 

non-type-certificated aircraft engines, and five were equipped with automotive conversion 

engines. 

Ten of the 34 Phase I accidents involved loss of control in flight. Eight of these accidents 

involved airplanes and two accidents involved gyroplanes. Six of these aircraft were kit-built and 

four were built from published plans.  

A requirement for 40 Phase I flight test hours had been established for 33 of the builders, 

and one was assigned a 25-hour requirement when their airworthiness certificate was issued. 

Figure 24 shows the total airframe hours accumulated at the time of the accident for each of the 

34 Phase I accident aircraft. 
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Figure 24. Airframe hours at time of accident. 

The E-AB aircraft builder was the accident pilot in 29 of the 34 accidents. Two of the 

accident aircraft were piloted by individuals who had bought the aircraft used during its Phase I 

test period, two were piloted by individuals recruited to perform the flight test, and one was 

piloted by the builderôs spouse. The accident pilot was alone in the aircraft in 32 of the accidents, 

but a second individual was aboard the aircraft in 2 of the accidents, including 1 accident that 

was fatal to both individuals. It could not be determined whether the second individual was 

performing an explicit flight test function in either of those cases. The builder had performed the 

first test flight of the aircraft in 29 of the 34 E-AB aircraft accidents, including the 8 accidents 

that occurred on the first test flight. 

3.8  Accidents During the First Flight for E-AB Aircraft Built by Owner 

Ten of the 224 E-AB aircraft accidents during calendar year 2011 occurred during the 

first flight of the aircraft, including the 8 Phase I aircraft mentioned previously as well as the 
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of the ten test pilots were the aircraft builder, while the other test pilot was a certificated flight 

instructor who had been commissioned to perform the test flight. Five of the builders/test pilots 

held a private pilot certificate, three held a commercial pilot certificate (including the certificated 

flight instructor performing the test flight), one held an air transport pilot certificate, and one 

held a student certificate. Table 4 summarizes the first flight accidents investigated during 

calendar year 2011. 

Table 4. Characteristics of the 10 accidents in 2011 that occurred during the first test flight of 
the newly built E-AB aircraft. 

NTSB Case 
# 

Aircraft 
Category Aircraft Type Occurrence Category Phase Test Pilot 

ERA11LA208 Airplane JTD Minimax 
Collision During 
Takeoff/Landing 

Takeoff Builder 

ERA11LA213 Airplane Volksplane VP1 
System/Component 

Malfunction or Failure 
(Powerplant) 

Initial Climb Builder 

CEN11CA336 Gyroplane KB3 Gyroplane 
Collision During 
Takeoff/Landing 

Takeoff Builder 

CEN11FA346 Airplane Cassutt III Other Initial Climb Builder 

CEN11LA432 Airplane Zenith CH-750 Loss of Control in Flight Take Off Builder 

CEN11LA488 Airplane Volksplane VP1 
System/Component 

Malfunction or Failure 
(Powerplant) 

Initial Climb 
Certified 

Flight 
Instructor 

CEN11FA537 Airplane E-Racer Loss of Control in Flight Maneuvering Builder 

ERA11LA459 Airplane 
Pegazair STOL 

100 
Loss of Control in Flight Initial Climb Builder 

CEN12LA013 Gyroplane Calidus Autogyro Loss of Control on Ground Landing Builder 

CEN12CA029 Gyroplane 
American 
Autogyro 

Sparrow Hawk 

System/Component 
Malfunction or Failure ï 

(Non-Powerplant) 
Takeoff Builder 

 

3.9  Accidents During the First Flight for E-AB Aircraft Bought Used 

Fourteen of the E-AB aircraft accidents in 2011 involved used aircraft being flown for the 

first time by their new owners. Five were fatal accidents, killing six occupants. All of these 

aircraft were airplanes, 11 kit-built and 3 plans-built. The accident pilot was the second owner of 

six of these airplanes, but two had had 2 previous owners, and five had had 3 or more previous 

owners. The new owner was the pilot-in-command in nine of these accidents, and was aboard the 
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aircraft with a flight instructor in one case, and with a more experienced pilot in another. Two of 

the accidents involved the ferry flight of E-AB aircraft by commercial pilots, and one occurred 

during an evaluation flight conducted for the potential purchaser of a used E-AB aircraft by an 

air transport-rated pilot. Six of the nine owners piloting their aircraft held private pilot 

certificates, one held a commercial certificate, one held an air transport pilot certificate, and one 

new owner did not hold a pilot certificate. 

Table 5 summarizes the accidents involving the first flight of E-AB aircraft bought used 

that were investigated during 2011. 
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Table 5. Accidents involving the first flight after purchase of E-AB aircraft bought used. 

NTSB Case 
# 

Aircraft 
Category Aircraft Type Occurrence Category Phase Pilot 

CEN11CA326 Airplane Quickie Q2 System/Component 
Malfunction or Failure ï 
(Non-Powerplant) 

Maneuvering Owner 

ERA11LA336 Airplane Kitfox II Loss of Control in Flight Initial Climb Friend 

CEN11FA434 Airplane Lancair 320 Loss of Control in Flight Approach Ferry Pilot 

CEN11LA455 Airplane Rans S-17 Loss of Control in Flight Initial Climb Owner 

ERA11CA432 Airplane Rans S-6S Abnormal Runway Contact Takeoff Owner 

ERA11FA463 Airplane Quad City 
Ultralight 

Challenger II 

Controlled Flight into Terrain Maneuvering Owner 

CEN11FA597 Airplane Lancair 235 Loss of Control on Ground Takeoff Owner 

CEN11FA616 Airplane Christen Eagle II System/Component 
Malfunction or Failure 
(Powerplant) 

Initial Climb Owner 

CEN11LA669 Airplane Vans RV-10 System/Component 
Malfunction or Failure 
(Powerplant) 

En Route Owner 

ERA12LA011 Airplane Rand Robinson 
KR-2 

Loss of Control in Flight Initial Climb Owner 

CEN12CA081 Airplane Davis DA-2A Loss of Control on Ground Landing Owner 

ERA12CA096 Airplane Loehle P-5151 Windshear/Thunderstorm Approach Evaluation 
Pilot 

CEN12LA102 Airplane Rans S-12 Loss of Control in Flight Approach Certified 
Flight 

Instructor 

WPR11CA321 Airplane Thorp T-211 Fuel Related En Route Ferry Pilot 
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4.  The EAA Survey of E-AB Aircraft Owners and 
Builders 

Past evaluations of E-AB aircraft safety have been limited by the lack of background 

information about E-AB aircraft builders, pilots, and owners. In order to establish a better 

understanding of this population, the EAA conducted a voluntary, anonymous web-based survey 

of E-AB aircraft owners from July 15 through August 31, 2011. The EAA shared the resulting 

anonymous data with the NTSB to support this study. The survey, shown in appendix B, 

collected demographic and flying experience information from respondents as well as detailed 

information about their E-AB aircraft and their experiences building, testing, and flying them. 

The survey data were analyzed by the NTSB and the results are reported in this chapter.  

The EAA promoted the survey with e-mail invitations to its members and announcements 

in the EAA e-Hotline electronic newsletter. In addition, the NTSB mailed 22,000 postcards to 

E-AB aircraft owners listed on the FAAôs aircraft registry, encouraging them to participate in the 

EAA survey. Other members of the E-AB aircraft community, including Vanôs Aircraft 

Company, publicized the EAA survey and encouraged participation. The EAA received more 

than 5,000 responses to the survey and a total of 4,923 responses were considered sufficiently 

complete to support data analysis.  

Survey respondents indicated whether they had already built an E-AB aircraft, were 

currently building their E-AB aircraft, or had purchased a used E-AB aircraft. Figure 25 shows 

the distribution of respondents among these categories by the kind of E-AB aircraft they owned. 
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Figure 25. Method of E-AB aircraft ownership by type of aircraft. 

Most (97 percent) of the aircraft described by respondents were airplanes, while the other 

3 percent included helicopters, gyroplanes, gliders, balloons, and powered parachutes. The 

majority (63 percent) of respondents had already built the airplane that they described in the 

survey, while 24 percent had bought a used E-AB aircraft, and 13 percent were currently 

building their E-AB aircraft. 

Figure 26 shows the years since certification for the respondents who built their E-AB 

aircraft and for those that bought used E-AB aircraft. As might be expected, respondents 

reporting on E-AB aircraft that they had built described a somewhat newer set of aircraft than did 

those who reported on E-AB aircraft that they had bought used. 
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Figure 26. Years since certification for E-AB aircraft built by the respondent versus E-AB aircraft 
bought used by respondents (based on 4,082 survey responses). 

4.1  Respondent Demographics 

The median age of respondents who had bought used E-AB aircraft was 60 years, for 

those who had already built their E-AB aircraft it was 62 years, and for those currently building 
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. 

Figure 27. Respondent age by method of E-AB aircraft ownership. 

Figure 28 shows the highest pilot certificate held by method of E-AB aircraft ownership 

for the respondents who provided that information. The majority of respondents held a private 

pilot certificate, and the type of certificate was relatively uniform across the three groups. 
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Figure 28. Highest pilot certificate by method of E-AB aircraft ownership. 

 Figure 29 shows the distribution of total years of pilot experience for each of the method 

of ownership groups, while Figure 30 shows the total flight hours for each of the groups. Median 

years of pilot experience for respondents who built their E-AB aircraft was 33 years, for those 

who bought used E-AB aircraft it was 31 years, and for those currently building their E-AB 

aircraft it was 23 years. Median total flight hours were 1,311 for respondents who had built their 

E-AB aircraft, 1,350 hours for those who had bought used E-AB aircraft, and 550 hours for those 

currently building an E-AB aircraft. Hours of total E-AB aircraft flying experience for the groups 

are summarized in Figure 31. Here, there is a distinct difference between the ñbuilt my E-ABò 

(median total flight hours was 279 hours) and ñbought used E-ABò (median total flight hours 

was 200 hours) groups on the one hand, and the ñcurrently building my E-ABò group (median 

total flight hours was 0 hours) on the other, suggesting that this was the first E-AB aircraft 

experience for most of those currently building such aircraft. 
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 Figure 29. Years of pilot experience by method of E-AB aircraft ownership. 
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Figure 30. Total Flight Hours by E-AB aircraft method of ownership. 
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Figure 31. Total E-AB aircraft flight hours by method of ownership. 
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Figure 32. Type Building Project by E-AB aircraft method of ownership. 

Kit -built projects clearly dominate among respondents who have already built their 

aircraft, bought the aircraft used, or are currently building the aircraft, although a significant 

number of aircraft in each group are built from published plans. A much smaller number of 

respondents in each group described an original design. 

Overall, respondents reported 171 different E-AB aircraft kits accounting for 

approximately 75 percent of the aircraft in the survey. Appendix E provides additional detail 

about the manufacturers and models of aircraft built by survey respondents and details of their 

building process.  
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Table 6. Aircraft design features and corresponding pilot certificate endorsements. 

Reported Aircraft Design Features Used E-AB Built My E-AB 

Building My      
E-AB 

Engine >200HP 9% 13% 19% 

Tailwheel Equipped 61% 48% 46% 

Retractable gear 12% 13% 17% 

Approved for aerobatics 51% 43% 39% 

Reported Pilot Certificate Endorsements Used E-AB Built My E-AB 
Building My      

E-AB 

Owners with a high performance 
endorsement 

92% 87% 59% 

Owners with a tailwheel endorsement 91% 92% 69% 

Owners with a complex endorsement 81% 72% 56% 

Only 10 percent to 20 percent of respondents reported the engine horsepower of their 

aircraft to be above 200, but 92 percent of the respondents who had bought used E-AB aircraft 

and 87 percent of the respondents who built their E-AB aircraft reported having high 

performance endorsements to their pilot certificates. Some respondents likely had logged time in 

high performance aircraft prior to August 4, 1997, and would not be required to possess this 

endorsement. 

A substantial proportion of the aircraft described by survey respondents were tailwheel 

airplanes, and more than 90 percent of owners of these aircraft reported having a tailwheel 

endorsement. Respondents who had logged time in tailwheel airplanes prior to April 15, 1991, 

would not be required to have this endorsement. 

From 12 percent to 17 percent of the respondentsô aircraft were equipped with retractable 

landing gear. Most respondents who built their E-AB aircraft (72 percent) or bought it used 

(81 percent), as well as 56 percent of those building their E-AB aircraft, had an endorsement for 

complex aircraft. 

Finally, a large proportion of the aircraft were reported by their owners to be approved 

for aerobatic maneuvers. The FAA approval for this function is reflected in the airworthiness 

certificate issued for E-AB aircraft. 

4.4  The E-AB Aircraft Building Process 

The 3,107 respondents who had already completed building their E-AB aircraft (or 

sometimes several) and the 659 respondents who were currently building an E-AB aircraft 

provided important insights into the building process. These respondents also indicated that they 

were aware of the support available from the E-AB aircraft community and that they utilized 

these resources.  
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Of the respondents who had built, or were currently building, their E-AB aircraft, 

77 percent had purchased a kit, 20 percent had built, or were building, from published plans, and 

3 percent had developed original designs.  

Of the kit builders, 45 percent reported that they used a kit to save money and 39 percent 

reported that they used a kit to obtain aircraft performance advantages. Similar results were 

reported by the plans-built respondents, with 46 percent using published plans to save money and 

29 percent using published plans to obtain aircraft performance advantages. Among the 

104 respondents who had developed original designs, only 27 percent used an original design to 

save money and 25 percent used an original design to obtain aircraft performance advantages. 

Among kit builders, 56 percent had received at least one demonstration flight before they 

bought their kit. About 35 percent of the demonstrations were provided by the kit manufacturer 

and 25 percent were provided by private individuals. About 32 percent of the respondents who 

built, or were building, their aircraft from plans had received a demonstration before they 

undertook their project, most from private individuals. Eleven percent of respondents creating 

their own designs had a pre-project demonstration from private individuals. 

Figure 33 shows the choice of engine among the 3,567 powered aircraft built, or being 

built, by survey respondents. Most aircraft across all three types of construction were powered by 

either type-certificated or non-type-certificated versions of traditional aircraft engines. However, 

21 percent of the original design aircraft and 20 percent of the plans-built aircraft used converted 

automobile engines. 
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Figure 33. Engine choices among E-AB aircraft builders. 

Table 7 summarizes the principal equipment characteristics of the 2,898 kit-built, 

753 plans-built, and 104 original design aircraft reported by survey respondents. The percentages 

reported in the table are based on the total responses to each survey item, and the number of 

responses varies slightly between variables as a function of missing responses to some questions. 

Most plans-built (80 percent) and original design (55 percent) aircraft were equipped with 

fixed-pitch propellers, while more kit-built aircraft were equipped with constant-speed propellers 

(44 percent) than fixed-pitch (37 percent) propellers. Most original design and plans-built aircraft 

utilized conventional flight instruments, but there is a roughly even split between conventional 

instruments (54 percent) and glass cockpit avionics (46 percent) in kit-built E-AB aircraft. 




































































































































































































