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1.0 Introduction

Business Aviation has established a record as one of the world’s safest forms of transportation.
Professionally flown aircraft of all sizes are operated on unscheduled routes to all corners of
the globe, yet the safety record continues to be excellent in spite of the very challenging operat-
ing environment.

The exemplary safety record of business aviation can be attributed to professionalism and at-
tention to safe operating practices. The business aviation community promotes safety through
industry standards and good training, as well as through monitoring and analysing safety infor-
mation to facilitate continuous improvement. The business aviation representative associations
assist operators by providing safety data and programs in their respective countries. The
Council representing the national and regional associations at the global level, the International
Business Aviation Council (IBAC), has in turn developed a program to collect and analyse
worldwide information. To that end, IBAC has contracted with Robert Breiling and Associates
to develop global data on business aircraft accidents.

Summary information presented in this Brief is taken from the analysis conducted by Robert
Breiling and Associates in 2002. Breiling’s detailed Report contains information on accidents
from all regions of the world, including data for each aircraft type.

This Business Aviation Safety Brief covers a five year period from 1997 to 2001. IBAC will up-
date the Brief annually and the IBAC Planning and Operations Committee (POC) and Flight
Operations and Safety Work Group will review the information continuously to determine useful
trend data. In addition, the IBAC Governing Board has determined that the Safety Brief will be
scrutinized from time to time by independent organizations and feedback will be considered by
IBAC’s POC and the Brief will be amended for Issue No.2 in 2004.

This summary data includes all accidents involving aircraft when used in conducting business
operations. It does not include accidents of business aircraft when used in airshows and other
non-business related flying.
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2.0 Business Aviation Community

2.1 Number of Turbine Aircraft

The Breiling Report contains data covering a five year period for the global population and the
distribution of aircraft by region. A summary of the aircraft population in 2001, the last year
covered by the report, is as follows:

2001
Global Business Aircraft Population
Business Jets 11,799
Turbo Props 9,785
All Turbine Business A/C 21,584
Table 2.1a

Analysis

Business aircraft in North America represent 72% of the global fleet. South and Central Amer-
ica have approximately 10% and Europe 10% of the world’s fleet.

2.2 Number of Flight Hours

The 2001 summarized flight hour totals are as follows:

2001
Global BusAv Flight Hours
Business Jets 4,870,564
Turbo Props 3,905,814
All Turbine Business A/C 8,776,378
Table 2.2a

Analysis

Flying hours in North America represents 72% of the total, Europe 10% and Central/South
America 12.4%.
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2.3 Number of Departures

The number of business aviation departures in the 2001 year is as follows:

2001
Global BusAv Departures
Business Jets 3,605,957
Turbo Props 2,476,123
All Turbine Business A/C 6,081,120
Table 2.3a

(Note: These are derived figures based on flight hours and sector durations typical for each category of jet and turboprop aircratft.)

2.4 Organization of the Community
Business Aircraft operations are classified into three (3) separate categories:

1. Business Aviation Commercial
Aircraft flown for business purposes by an operator having a commercial operating certificate
(generally on-demand charters).

2. Corporate
Non-commercial operations by professional crews employed to fly the aircraft.

3. Owner Operated
Aircraft flown for business purposes by the owner of the business.

(Note : Consult IBAC for formal definitions of the three categories. Two additional classifications are included in the Breiling Report, namely Govern-
ment (public operations) and Manufacturer aircraft. These are not, by their use, considered to be “business aircraft”, but are included in the data for
completeness.)
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3.0 Business Aircraft Global Accident Data
(5 year period 1997 — 2001)

3.1 Accidents by Operator Type

A summary of the total accidents over five (5) years by type of operator is as follows:

Accidents by Operator Type (Jet Aircraft)

Business Jet Aircraft Total Accidents | Fatal Accidents Average Total Average Fatal
(5 yrs) (5 yrs) Accidents per year|Accidents per year

Commercial 66 (60.0%) 21 (63.6%) 13.2 4.2

Corporate 20 (18.2%) 3 (9.2%) 4.0 0.6

Owner Operated 18 (16.4%) 8 (24.2%) 3.6 1.6
Government 5 (4.5%) 0 1.0 0
Manufacturer 1 (.9%) 0 0.2 0

Table 3.1a

Accidents by Operator Type (Turbo Prop Aircraft)

Turbo Prop Aircraft Total Accidents Fatal Accidents Average Total Average Fatal
Accidents per year|Accidents per year

Commercial 138 (53.7%) 50 (53.8%) 27.6 10.0
Corporate 24 (9.3%) 12 (12.8%) 4.8 24
Owner Operated 86 (33.5%) 29 (31.2%) 17.2 5.8
Government 7 (2.7%) 2 (2.2%) 1.4 0.4

Manufacturer 2 (.8%) 0 0.4 0

Table 3.1b
Analysis

The majority of business aircraft accidents occur in the commercial category, where operations
are governed by commercial regulations (such as FAA Part 135 and JAR OPS 1). The next

most frequent number of accidents occurs with aircraft flown by business persons. Accidents of
corporate aircraft remain rare.
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3.2 Accident Summary by Phase of Flight

Five (5) year totals by phase of flight are as follows:

Accident Summary by Phase of Flight

Taxi T/O Climb | Cruise | Desc't | Man'v App Land Total
Business Jets 2 12 6 8 7 2 20 54 110
1.8% | 10.9% | 5.5% 7.3% 6.4% 1.8% 18.2% | 49.1% | 100%
Turbo Probs 7 25 27 32 15 5 59 87 257
P 2.7% 9.3% 10.5% | 12.5% | 5.8% 1.9% | 23.0% | 33.9% | 100%
Table 3.2a

Analysis

The trend over a period of 35 years demonstrates a substantive decrease in the percentage of
taxi accidents, and a notable decrease in accidents in the landing phase, although landing acci-
dents remain as the most prevalent.

The trend indicates an increase in the number of accidents occurring in the approach phase.
The percentage of accidents in the climb phase has also increased substantively for turbo prop
aircraft. The distribution of accidents in the other phases has remained relatively unchanged.

(Note: Supplementary data collected by Robert Breiling over a 35 year period was used to develop this trend.)
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4.0 Global Accident Rate Data

4.1 Accident Rate by Aircraft Type

The accident rate per 100,000 flight hours for each year over a five year period, as well as for
the total, is as follows:

Accident Rate per 100,000 hours by Aircraft Type

1997 1998 1999 2000 2001 5 Year Total

Acc | Fatal | Acc | Fatal | Acc | Fatal | Acc | Fatal | Acc | Fatal | Acc [Fatal
Rate | Rate | Rate | Rate | Rate | Rate | Rate | Rate | Rate | Rate | Rate [Rate

Business Jets| 0.58 | 0.16 | 0.53 | 0.13 | 0.54 | 0.17 | 0.37 | 0.13 | 0.55 | 0.21 | 0.51 | 0.15

Turbo props | 1.39 | 043 | 1.23 | 0.63 | 1.35 | 0.46 | 149 | 0.50 | 1.41 | 0.46 | 1.36 | 0.49

AllBusA/C | 098 | 0.29 | 0.86 | 0.37 | 0.92 | 0.30 | 0.88 | 0.29 | 0.93 | 0.32 | 0.92 | 0.31

Table 4.1a

4.2 Accident Rate by Operator Type

Global data for the numbers of aircraft in each of the business aviation operational categories
(commercial, corporate and owner-operated) proved difficult to obtain as few states collect this
information. Similarly, flight hours by type of operation are not available. Due to the lack of
good exposure data, it was not possible to calculate, without some error, the rate of each cate-
gory of operation. Additionally, the operational status of a single airframe may legally vary from
flight to flight (i.e., an aircraft may be commercial on one flight and private on a flight made later
on the same day or vice versa).

Nevertheless, by applying US data relevant to the division between categories of operator, and
by making the assumption that the division is relatively similar for the rest of the world, an esti-
mate of the rate by operator type can be made. Given that the North American data represents
approximately 72% of the global total, it is unlikely that the distortion generated by the assump-
tion will be very large.

The percentage of flight hours for each of the three categories in the USA is as follows:

Commercial (Air Taxi) 22.6%
Corporate 38.3%
Owner-operated 39.1%
Total 100.0%  (Averaged over 4 years)
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Assuming a similar division globally, the accident rates per 100,000 flight hours are as follows
(based on data over 5 years):

Global Accident Rates by Operational Category (Extrapolated)
(per 100,000 flight hours)

Operator Type of (l;oeurras"tion Total Fatal Total Accident |Fatal Accident

(g - Accidents Accidents Rate Rate
Commercial 9,061,158 204 71 216 0.78

(Air Taxi)
Corporate 15,355,858 44 15 0.28 0.09
Owner-operated 15,676,607 104 37 0.66 0.23
All Business Aircraft 40,093,623 367 125 0.91 0.31

Table 4.2a
Analysis

The accident rates calculated in Table 4.2 include both turbo-prop and jet aircraft. The rate
data indicates an excellent level of safety in corporate operations, whereas the accident rates
in the commercial sector warrants increased attention by the business aviation community.

4.3 Accident Rate by Departures

There is a growing trend for organizations reporting safety data to do so using accident rates
per number of departures given that safety exposure is greatest during departure and arrival.
Accidents of aircraft en-route are rare except for flights in low level flight in marginal visual con-
ditions. Accident rates per departure, or flight segment or cycle, therefore provide more realis-
tic safety correlations.

The accident rate per 100,000 departures is as follows:

Business Jet Accident and Rate by Departures

(per 100,000 departures)
Accident Rate Departures Accidents Accident Rate
(5 Years)

Total Fatal Total Fatal
Large Jet Aircraft 2,894,240 14 1 0.51 0.04
Medium Jet Aircraft 4,492,914 32 9 0.71 0.20
Light Business Jets 8,485,480 64 23 0.75 0.27
All Business Jets 15,872,634 110 33 0.69 0.21

Table 4.3a
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Business Turbo Prop Accidents and Rates by Departures

(per 100,000 departures)
Accidents .
Departures (5 Years) Accident Rate
Total Fatal Total Fatal
Large Turbo Prop 672,619 10 4 1.49 0.59
Medium Turbo Prop 11,505,397 238 85 2.07 0.74
Light Turbo Prop 383,980 9 3 2.34 0.78
All Turbo Prop 12,561,996 257 92 2.05 0.74
Table 4.3b

All Business Turbine Accidents and Rates by Departures

(per 100,000 departures)
Accidents .
Departures (5 Years) Accident Rate
Total Fatal Total Fatal
All Business Aircraft 28,434,772 367 125 1.29 0.44
Table 4.3c

If an assumption is made that the distribution of departures for operator types of commercial
(22.6%), corporate (38.3%) and owner-operated (39.1%) is relatively the same as the distribu-
tion between flight hours, the accident rates by type of operation can be calculated as follows:

Business Aircraft Accident Rates by Operator Type (Extrapolated)

(per 100,000 departures)
Departures . . Total Accident |Fatal Accident
Operator Type B Total Accidents |Fatal Accidents Rate Rate
Commercial 6,426,258 204 71 3.17 1.10
(Air Taxi)
Corporate 10,890,517 44 15 0.40 0.13
Owner-operated 11,117,995 104 37 0.93 0.33
All Business Aircraft 28,434,772 367 125 1.29 0.44
Table 4.3d
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If it is further assumed that the distribution between operator types is proportional for jets and
turboprops, the accident rate for jet aircraft by operational category can be extrapolated as
follows:

Jet A/C Accident Rate by Operator Type (Extrapolated)
(per 100,000 departures)

Departures . : Total Accident | Fatal Accident

Operator Type i) Total Accidents|Fatal Accidents Rate Rate
Commercial 3,587,215 66 21 1.83 0.58

(Air Taxi)
Corporate 6,079,218 20 3 0.32 0.05
Owner-operated 6,206,199 18 8 0.29 0.12
All Jet Aircraft 15,872,634 110 33 0.69 0.21

Table 4.3e
Analysis

A number of assumptions have been made related to the distribution of exposure data, and as
a result the data should be used with some caution. Nevertheless, no other rate data is known
to exist for worldwide business aviation. The results of the extrapolation should be sufficiently
accurate to provide a reasonable comparison with accident information from other aviation sec-
tors.

The accident rate data demonstrates that corporate aviation has an excellent safety record
over the years measured. The corporate jet accident rate of 0.05 accidents per 100,000 depar-
tures compares favourably with the scheduled airline rate of .118 fatal accidents per 100,000
departures of jet aircraft over 60,000 Ibs and .232 for non-scheduled jet operations of aircraft
over 60,000 Ibs (Source: Boeing — Statistical Summary of Commercial Jet Airplane Accidents,
Worldwide Operations 1959-2001). The rate for scheduled operations of jet aircraft as pub-
lished by ICAO has shown a steady decrease year over year with the fatal accident rate of
scheduled jet airline operations in 2002 being .081.

The data in this Brief demonstrates that there is room for improvement in the commercial busi-
ness aviation sector.
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