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With some 58 million jobs across the globe and $2.4 
trillion in economic activity dependent on the aviation 
sector1 its safety is critical to the health of the global 
economy. It is estimated over a third of the value 
of goods traded internationally are delivered by air. 
Moreover the industry is growing.

By 2050 it is estimated that some 16 billion passengers 
– equivalent to more than double the current global 
population of around seven billion – will need to be flown 
yearly2 an anticipated increase of 384% compared with 
the 3.3 billion passengers expected to fly during 20143. 
In 1960 just 106 million passengers flew worldwide. 
In 2014 50 million tons of freight will be flown across 
almost 50,000 routes4. By 2050 this is expected to 
increase significantly to 400 million tons5.

Aviation incidents will always captivate both media and 
public attention as 2014’s tragic and extraordinary 
activity has demonstrated – by the end of August three of 
the 10 major non-natural catastrophe insurance losses of 
2014 could be attributed to plane crashes. However, the 
recent air disasters don’t necessarily reflect any major 
systemic problems with safety. This year’s loss activity is 
contrary to the low catastrophe rate of recent years with 
2012 ranked as the safest year of flying since the 
beginning of the jet age in 1952.

Although the aviation sector has experienced robust 
growth since the dawn of this era, the past 60 years have 
seen an ongoing decline in fatal accidents, underpinned 
by a continuous improvement in safety.

There are currently fewer than two passenger deaths for 
every 100 million passengers on commercial flights. By 
comparison during an early decade of the jet age, (1962 
to 1971), there were 133 passenger deaths out of every 
100 million passengers. Overall analysis of aviation safety 
shows improvement in every decade since the 1950s.

In 1959 an individual would face the chance of being in 
a fatal accident once out of every 25,000 departures in 
the US and Canada. Today, the odds of dying in a crash 
aboard an airplane in the US or the European Union are 
calculated to be 1 in 29 million. The odds of being killed 
by lightning are 1 in 10.5 million. The odds of dying while 
riding a bicycle are 1 in 340,000 or about 100 times 
greater than flying.

EXECUTIVE 
SUMMARY

Executive Summary
Aviation safety affects everybody, from passengers and pilots to ground handlers and 
airline chief executives, to freight companies and the myriad companies who use their 
services to transport goods around the world. The global population depends on a safe 
and efficient commercial aviation network. Since the launch of scheduled commercial 
aviation operations 100 years ago, through the beginning of the jet age 60 years ago, 
to the present day, stakeholders in the aviation industry have worked continuously to 
improve the sector’s safety performance…

1  IATA annual review 2014  
2  IATA Vision 2050 
3  IATA annual review 2014  
4  IATA annual review 2014  
5  IATA Vision 2050

Just one of 75 fatal 
accidents over a decade 
can be attributed to 
system failure  ▶ page 17



5

Global Aviation Safety Study

Improvement drivers

The long term improvement in global airline safety is 
due to a combination of several positive trends. Aircraft 
have become more reliable while safety systems and 
culture have improved enormously. At the same time 
the standard of training of crew has become notably 
higher. Improved air traffic control technology and better 
collision avoidance systems have also impacted.

Pilots now have much more live information at their 
fingertips, including more accurate and up-to-date 
weather data. Safety inspections are now far more 
effective. Aircraft inspections are much more detailed 
and stringent than in the past and have been quick 
to incorporate improved technologies. This means 
problems are increasingly being identified and dealt with 
long before they become a significant issue.
Another major factor has been the increased use of 
recurrent training, which refreshes the skills of pilots 
and crew, as well as helping them prepare for unusual 
or emergency situations. This had a significant impact in 
reducing accidents and therefore insurance claims.

Regional variations in safety
 
Aviation safety varies across different regions of the 
world. The state of industrialization is often related to 
the safety of that region. The Africa region is the poorest 
performer with standards in some of the more remote 
parts of the continent, comparable to those of 50 years 
ago in the US or Europe.  ▶ page 25 

More than one-fifth of the world’s air accidents occurred 
in Africa in 2011. In 2012 88% of global aviation fatalities 
occurred in Africa (45%) and Asia (43%). Africa currently 
uses the highest percentage of second generation 
aircraft – over 50% of the total fleet analyzed. Upgrading 
the airline fleet to current generation aircraft is one 
of the safety initiatives which have lowered the global 
accident rate.

However Africa was one of the regions which saw its 
safety performance improve last year compared to 2012. 
Latin America and the Caribbean was the other. North 
Asia and Europe were unchanged. CIS had the worst 
performance after having no Western-built jet losses in 
2012.  ▶ page 26

How innovation impacts safety and the human factor

A number of design implementations have had a 
dramatic impact on aircraft accident rates, helping 
to significantly reduce risk, including aerodynamic 
and airframe improvements, fail-safe design criteria, 
improvements to cockpit instrumentation and 
displays and winglets. The increasing number of 
fly-by-wire controlled aircraft in operation has had a 
significant impact.

Much of the improvement in aircraft accident rates 
has been due to engine improvement. The reliability 
of the modern jet engine has provided a level of safety 
and confidence for the traveling public unmatched by 
piston-driven engines.

Engine manufacturers have almost eliminated the 
chance of an engine failure. Radio and avionics are 
extremely precise and systems integration provides 
extra information and backup. Current navigation 
systems have the capability to determine an aircraft’s 

position to the thousandth of a mile. Meanwhile, 
aircraft data collection devices can record thousands 
of parameters, increasing the understanding of 
operations and accidents.

Improvements in science have allowed the industry 
to better understand how human factors can affect 
safety. Pilot fatigue, pilot training, crew resource 
management, and other factors have become 
increasingly relevant. A better understanding of the 
system and its parts has resulted in improvement in 
manufacturing processes, aircraft operations, industry 
culture and government regulation.  ▶ page 34

Innovations such as digital message communications 
systems – enabling pilots and controllers to “text” 
each other – and electronic flight bags aim to further 
enhance the aviation safety environment.   ▶ page 31
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Key facts and figures 

From established and projected trends, the average 
lifespan of a typical commercial aircraft is about 25 
years. Historically, aircraft experience a higher failure/
accident rate when they are first introduced and at the 
end of their designed life span. Analysis shows 27,065 
active aircraft as of May 1, 2013.  ▶ page 16 Accident 
rates by airplane type  ▶ page 18

Since 1959 there have been 29,306 onboard fatalities 
(as of May 2014) in the worldwide scheduled 
commercial jet fleet, the majority of those fatalities 
happening within the first 20 years after the 
beginning of jet service.  ▶ page 10

Analysis over 10 years (2003-2012) shows most 
accidents occur during descent and landing (57%), 
followed by the takeoff/climb stage of the flight (24%). 
Just 9% occur during the cruise stage. All phases of 
flight experienced a reduction in the accident rate 
through 2003-2012 compared with previous analysis 
(1953-1993).  Much of this improvement has been 
the result of improved navigational and approach 
instruments.  ▶ page 19

Approximately 90% of aircraft accidents are categorized 
as survivable  ▶ page 21 However, data from the 
University of Texas shows 98% of all flights face one 
or more “threats”, with an average of four threats per 
flight. Errors have also been observed on 82% of all 
flights with an average of 2.8 per flight.  ▶ page 36

In commercial aviation operations, it is estimated 70% 
of fatal accidents are related to human error with 
pilot fatigue a major contributor. Risk of fatigue of the 
operating crew contributes about 15% to 20% to the 
overall accident rate.  Initiatives such as crew resource 
management, safety management systems and the 
automated cockpit have played a part in increasing 
safety levels but the latter can also pose challenges if 
training is inadequate.  ▶ page 34

As a result of the introduction of the Enhanced 
Ground Proximity Warning System (EGPWS) the risk 
of controlled flight into terrain is now 50 times less 
in Western Europe and North America than it was in 
1991, making this one of the biggest safety success 
stories in the history of aviation  ▶ page 31

Ongoing challenges

Regional accident rates can be hard to calculate and 
compare. Many different agencies or states have varying 
definitions. In addition, in some cases, foreign civil 
aviation authorities misreport their compliance with 
international aviation standards  ▶ page 24

There are regional differences. In some parts of the 
world human factors, safety awareness and training are a 
bigger risk than in others. In some developing countries 
where modern equipment and aircrafts are in use, the 
pilots and ground crews do not quite have the same level 
of training as for example in Europe and North America.  
▶ page 22

Improved aviation technology and training has led to 
a higher level of air safety in the US and elsewhere. 
However, this also means many people in the aviation 
industry have not been involved in a major accident. 
This lack of experience is one of the biggest problems in 
emergency response preparation.  ▶ page 34

A number of high-profile incidents have  raised the 
question of whether pilots are too reliant on automation 
in the cockpit. Pilot training has changed and improved, 
but more focus should be placed on continuous 
training with pilots flying with and without automation. 
There has to be better preparation of pilots to fly and 
recover the aircraft if the automation fails. It is clear that 
improvements have to be made. Pilot training needs to 
be changed to address this issue.  ▶ page 38

Insurance impact

The much-improved safety environment is reflected in 
the fact that premiums for aviation insurance were at their 
lowest levels for many years, prior to 2014’s loss activity.

However, there has been a 50%-plus increase in exposure 
(ie the potential loss) since the turn of the century, 
driven by increasing fleet values and more passengers. 
Exposures increased from $576bn in 2000 to $896bn1. 
This means that if exposure growth continues at the 
same rate, we can expect it to break through the $1trn 
barrier by 2020 or even earlier.  ▶ page 44

Ramp accidents 
cost airlines $10bn 
a year. Ineffective 
communication is at the 
heart of most incidents. 
Contact between 
airplanes and ground-
service equipment 
accounts for 80%+ of 
incidents.  ▶ page 40

1  Source: Aon Airline Insurance Outlook 2014
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In analysis of large insurance claims in excess of $1.36m 
(€1m), unsurprisingly, plane crashes are the major cause 
of loss for the aviation sector in terms of number of 
insurance claims generated (23%) and their subsequent 
value (37%). Over/undershot runway incidents ranked 
second according to value (22%). Almost a fifth (18%) of 
aviation claims relate to ground handling claims and 16% 
to mechanical failure.  ▶ page 45

Huge improvements in aviation safety may be leading 
to fewer catastrophic losses over the long term but 
technology brings its own vulnerabilities with the cost 
of aviation claims rising, driven by the widespread use 
of new materials, as well as ever more-demanding 
regulation and growth of liability-based litigation.

Composite repairs require the relevant expert technicians, 
often in limited supply. As a result, new generation aircraft 
take more time to assess damage and repair, leading to 
more down time and more expense. At the same time, the 
cost of repairing older aircraft is also increasing. Ageing 
fleets are more expensive to repair as the availability of 
parts becomes more problematic.  ▶ page 45

Emerging risks

Business interruption (both physical- and non-physical 
damage) and supply chain risks are currently the greatest 
concern for aviation practitioners with risk of grounding 
due to factors such as product recall and delays an 
additional driver of exposure.

Intensified competition and market stagnation/decline, 
natural hazard risk, regulatory change and technological 
innovation also rank highly on the risk register. Threat of 

terrorism is an increasing concern year-on-year based on 
initial findings from the upcoming Allianz Risk Barometer 
2015.   ▶ page 51

Scientists have found turbulence will increase in 
the North Atlantic flight corridor in future due to 
the changing climate. The chances of encountering 
significant turbulence could increase by between 40% 
and 170% on the flight corridor,  where 600 jets travel 
each day. More severe episodes can injure passengers 
and cause structural damage to planes, costing an 
estimated $150m a year.   ▶ page 53

Cyber attacks could become the “weapon of choice” 
against the aviation community. There is increasing 
concern about the impact a large scale cyber attack could 
have given the sector relies on computer systems for 
almost every aspect of its business. Data breaches and 
cyber terrorism are perceived to be growing risks. New 
generation aircraft face increasing threats due to the 
more prevalent use of data networks, computer systems 
onboard and navigation systems. Indeed, the whole 
sector is facing major cyber risks on all fronts.  ▶ page 58

Pilot shortage, the threat posed by lithium batteries in 
flight and the expected increase of unmanned aerial 
vehicles (UAVs) in commercial use are among the other 
emerging risk trends to watch.  ▶ page 55

Damage from foreign objects continues to be an issue, 
with this being the fifth highest generator of insurance 
claims by number. Bird strikes are a notable cause of loss 
in this area, with claims also arising from incidents with 
zebras and cows. Attempts are being made to reduce 
such incidents happening. ▶ page 56

MH370 – implications for aviation safety

The tragic loss of MH370 has again highlighted the 
challenges of air traffic management in keeping track 
of more than 30 million flights a year.

Safety requires close cooperation between regulators, 
airlines and other stakeholders; with the sharing 
of data and best practices, as well as effective 
consultation processes and communications.

Previously, there has not been a widespread 
requirement for airlines to deploy satellite tracking 
technology. However, the satellite communication 

landscape is changing dramatically and in orbit 
capacity has grown drastically. This situation opens up 
opportunities to change the status quo.

Innovations such as a cloud-based black box could 
represent a quantum leap forward, allowing aircraft 
to stream real-time data about the aircraft systems 
which are normally recorded by the on-board black 
boxes. Having the flight data recorder and the cockpit 
voice recorder information available without having 
to find the physical box would eliminate the “what 
happened?” issues in aircraft accidents.  ▶ page 46




