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APPENDIX A
HIGH-LEVEL INDICATORS
Aviation Context — Background Indicator

e Development in aviation capacity traffic and in the number of departures of the scheduled airlines
of ICAO contracting States.
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Explanation

— This component provides a view of the overall aviation context and thus relates to
many high level indicators. The chart above shows the development in capacity
(tonne kilometres available — TKA), traffic (tonne kilometres performed — TKP) and
in the number of departures of the scheduled airlines of ICAO contracting states over
the period 1995 — 2008. In terms of annual average change, TKA increased at 4.5
percent. TKP at 4.9 percent and the number of departures at 3 percent per annum.
These data provides the broad context relating to the efficiency of ICAO’s initiatives
in the development of Civil aviation over the last twelve years.
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High level indicator for A - Safety®

o Al Level of Safety, Trend line indicator for fatal accident rates per million departures.

Fatal Accident Rate- Actual and Trend line
(Passenger Scheduled Services for Aircraft with MTO>2250Kgs)

25
o 20
o
2
a
Q.
%
kel
515
H —&— Actual
o
- Trend
@
Q.
« 10
j =
5
h=l
o
8
E
£ s \/ —

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Explanation

— ICAO has collected data for many years on fatal accident rate per departure for all air
transport operations with aircraft maximum take off mass (MTOW) over 2 250 Kg.
Data on fatal accidents are considered reliable with a more complete data set being
reported to ICAO and or available from other sources.

— The above trend has been generated for passenger scheduled services with operations
by aircraft having MTOW over 2 250 Kg and involved in passenger fatalities, the
primary cause for which was “accidents” and not acts of unlawful interference.

— The trend line has been generated using a low dampener to discern real trends. The
trend is overall a declining one. For the immediate future the trend indicates accident
rates per departure levelling off at the rates noticed for the year 2008.

® 2008 Safety data extracted from ECCAIRS and is provisional.
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e A.2 Global safety reporting culture (Percentage of ICAO States notifying ICAO of
accident/serious incident).

Reportable Occurences in ADREP that have not yet been officially
reported to ICAO by the State of Occurrence
(5 year moving average %)
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Explanation

— A reportable occurrence is one that qualifies as an accident or serious incident as per
Annex 13 and involves a commercial or general aviation operated aircraft with a
MTOW over 5 700 Kg.

— ADREP records on reportable occurrences that have not been officially notified to
ICAO by the State of occurrence have been derived through reliable industry sources
such as Airclaims, Lloyds or the Flight Safety Foundation’s Aviation Safety
Network.

— For the time period 1 January 1990 to 31 December 2006, ADREP has records on
reportable occurrences in 162 Contracting States, of these, 68 have more unofficial
records in ADREP than officially notified ones.
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High level indicator for B — Security

— B.1 Number of acts of unlawful interference against civil aviation worldwide.

Number of Acts of Unlawful Interference Worldwide
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High level indicator for C — Environment

e C.1 Tonnes of fuel burned (and CO, generated) per 100 RTK/ATK
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Explanation

— Aircraft engines emit a range of gaseous and particulate by-products (emissions) that

contribute to various environmental impacts. Some emissions are related to
components in the fuel, such as sulphur, some are related to the high-pressure, high-
temperature oxidizing environment of the engine, such as oxides of nitrogen (NOx),
and some are simply by-products of the oxidation reaction that occurs in the
combustion process itself, carbon dioxide (CO2). Given this variability, there is no
one measure that accurately quantifies the environmental impact of aircraft engine
emissions. However, all emissions are correlated to some degree to the amount of
fuel burned. Therefore, from a high-level perspective, tracking the change in fuel
burn in absolute terms provides an indication of the change in the magnitude of the
environmental impact of aviation emissions. Since Carbon emissions are directly
correlated to hydrocarbon fuel burn (unit of fuel X 3.16 = unit of CO2), tracking fuel
burn gives precisely the same relative perspective as tracking Carbon emissions.
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High level indicator for D — Efficiency and Development

D.1 Airport and air navigation charges as a percentage of airline operating costs.
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Explanation

— This indicator illustrates the increased efficiency and improved cost-effectiveness in
the provision and operation of airports and air navigation services, which is in its turn
one of the results of the ongoing commercialization and privatization process of
airports and air navigation services entities. It also reflects upon ICAQO’s leadership
role in the economic field and the related policy and guidance material being kept
updated and promoted by the Organization. However, it should be noted that the
improvements in efficiency and cost-effectiveness of the service providers are
relative to the improvements by air carriers and the changes shown in the percentage
of these costs in the total operating costs of air carriers (after excluding fuel costs)
suggests that the change in efficiency and cost-effectiveness of airports and air
navigation services entities is in line with the changes introduced by the air carriers
themselves.

D.2 Tonnes of fuel burned per 100,000 ATK

— Explanation and data: see HLI for the Environment. Tracking the change in fuel burn
on a rate basis (tones of fuel/100,000 RTK/ATK’s) provides a picture of the relative
change in fuel-efficiency of the commercial aviation sector. By following these two
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measures in a time series, it is possible to form a high-level perspective of how
environmental effects of international aviation are changing over time. Since Carbon
emissions are directly correlated to fuel burn (unit of fuel X 3.16 = unit of CO2),
tracking fuel burn gives precisely the same relative perspective as tracking Carbon
emissions.

e D.3 Percentage of air transport conducted under liberal arrangements

70%
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Explanation

— Air services agreements between States govern the operation of international air
transport services. The number of liberalized agreements reflects changes in the
economic regulatory environment. The data measures used in this table track the
development of liberalization and can be used to assess the impact and extent of
liberalization on the efficient operation of international air transport services.

— Since the mid-1990s, there has been a significant increase in the number of States
which have accepted liberalized bilateral or multilateral arrangements. In terms of the
impact or extent, in 2008, about 31 per cent of the country-pairs with non-stop
scheduled passenger services and about 57 per cent of the frequencies offered were
between States which have embraced liberalization (compared with about 7 and 35
per cent, respectively, a decade ago). To create a more favourable economic
regulatory environment for the sustainable development of international air transport,
there is a need for ICAO to promote and facilitate air transport liberalization, and
assist States where needed, while at the same time ensuring that safety and security
are not compromised.
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APPENDIX B

INDICATORS WHICH DO NOT HAVE DATA CURRENTLY AVAILABLE OR MAY
REQUIRE SPECIAL DATA COLLECTION

High-level indicators for A — Safety
o A3. Level of implementation of the eight critical elements of a safety oversight system

— Explanation: This indicator could be in place as soon as ICAO has enough data to
provide reliable information (likely in 2009).

High-level indicator for C — Environment
e C2. Number of residents in the vicinity of major airports exposed to noise at or above DNL 65 dB

— Explanation: People usually react to noises which disturb their daily activities. This
“annoyance” depends on combined factors such as the intensity, frequency and
duration of the noise and on the time of day where the noise is produced. Two factors
influence the number of people affected by significant noise level around airports: the
noise levels accrued from the operation of aircraft and the land—use planning and
control which preclude encroachment at the vicinity of airports. In general, most land
uses in the vicinity of airports are considered to be compatible with a day-night
average sound level (DNL) that does not exceed 65 dB. To evaluate the impact of
aircraft noise and its evolution over time, the number of people affected by
significant aircraft noise is estimated as the number of people in the vicinity of major
airports exposed to noise at or above DNL 65 dB.

e (3. Distribution of aircraft in the in-service fleet by NO, characteristics”

— Explanation: Different from CO,, the production of NO, is loosely correlated with
fuel burn. NO, is a reactive gas emitted from jet engines. The rate of NO, formation
is primarily a function of the combustion temperature, pressure ratio and dwell time
of the air within the combustor. Engines are certified to specific standards which,
inter alia, quantify the amount of NO, produced within the LTO cycle. This indicator
proposes to track the in-service fleet on the basis of the proportion of the fleet that is
equipped with engines distinguished on the basis of the relative rate of production of
NO,.

High-level indicator for D — Efficiency and Development

e D4. The number (percentage) of major international traffic flows wherein performance-based
navigation operations are conducted

Further work is required to define the NO performance characteristics and to obtain access to the privately held proprietary database.
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— Explanation: The above will be measured on the basis of implementation of required
navigation performance (RNP) and area navigation (RNAV) route structures and
reduced vertical separation minimum (RVSM), and appropriate infrastructure and
supporting regulatory environment
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APPENDIX C

IATA SAFETY INDICATORS
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APPENDIX D

REGIONAL INDICATORS FOR SAFETY

Accident rate per 10 million departures

Regional Accident Rates 1994-2008

@ Audited States
@ All Contracting States by Regio
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Figure 1. Liberalized Courtry-Pair Routes with Non-Stop Scheduled P. ger Freq
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