
The safety sector of the African skies
has been an area of growing concern
over the last few years. According to
the aviation safety network, Africa
remained the most unsafe continent in
2005 with 13 fatal air accidents (con-
stituting 37 percent of fatal accidents
worldwide), while only accounting
for approximately 3 percent of all
world aircraft departures, see figure 1.
A sign of concern is the moving ten-
year average trend, which shows an
almost continuous increase in the
average number of fatal accidents for
the last eleven years from an average
of 5.1 accidents in 1993 to 8.4 acci-
dents in 2005, see figure 2. These sta-
tistics show that safety and security in
the African skies is an area of growing
concern. The main aim of this paper is
to affirm the importance of security in
the aviation industry, and the levels
that can be taken to eradicate and con-
trol the risks associated with safety
that have been adopted worldwide to
curb risks in aviation.

The major aim of this article is to ana-
lyze the steps that the aviation industry
is taking to curb safety-related acci-
dents in the industry. This article will
focus on the problems in the African
aviation industry, but the lessons learnt
and the steps taken to control safety
accidents have been resourced interna-
tionally. This article shows the areas
that are a major concern for aviation
safety and gives processes that are

being used worldwide to control the
safety risks. This article outlines the
progress of safety accreditation pro-
grams in the African aviation industry;
the costs of poor safety; factors con-
tributing to safety-related accidents;
and solutions being put into place to
measure and monitor the risk involved
in aviation operations.
Progress of Safety Accreditation
Programs in the African aviation
Industry
Institutions such as the International
Civil Aviation Organization (ICAO)
and International Airlines Transport
Association (IATA) emphasize the
importance of adherence to safety
accreditation programs for airlines
under the ICAO’s Universal Safety
Oversight Audit Program (USOAP)
and IATA’s operational safety audit.
These accreditation programs are
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Figure 1:Relative distribution of accidents per continent. Source: Flight safety founda-
tion, 2005

Figure 2:average number of fatal accidents, 1993-2005 (moving ten-year average)



meant to be carried out by airlines
worldwide, but currently only three
out of 350 African airlines have car-
ried them out.  Furthermore, there is
also a current practice called ’black-
listing’ of airlines, under which conti-
nents and countries test the compli-
ance of airlines to acceptable safety
and security procedures, which are
not disclosed. The blacklisting proce-
dure is carried out in the following
areas (Knorr, 2006):
• The US government, under the
FAA’s International Safety
Assessment Program (IASA), tests the
compliance of civil aviation authori-
ties to ICAO’s minimum security stan-
dards. This has been done since 1992,
in reaction to the crash that occurred
when a Boeing 707 of the Columbian
airline Avianca ran out of fuel.
• The German government in 1996
requested an EU-wide blacklist after
the crash of a Boeing 757 operated by
Turkish charter airline Birgenair
killed 176 German holiday-makers.
• Just before the release of the
European Union (EU) blacklist, Great

Britain named the
countries whose air
operators’ certifi-
cates would not be
accepted and the
individual airlines
whose entry per-
mits had been sus-
pended.

• To protect EU citizens from air acci-
dents, the EU transport commission-
er in 2005 announced the creation of
a harmonized EU-wide list of airlines
presumed to be unsafe, with inade-
quate national safety authorities.
Adherence to the ICAO and IATA
safety and security procedures are
explicitly elaborated upon in the rele-
vant ICAO and IATA procedures as
minimum standards of safety, whereas
the process of blacklisting airlines
goes though undisclosed criteria and
annually lists the aircrafts and airlines
that do not meet the required safety
standards. As a result of this blacklist-
ing process, over 68 airlines have
ceased operation, because their
national authorities have revoked their
certifications based on the blacklist
(Jolis, 2006).
The cost of poor safety
Aviation is a dynamic industry and
conditions are constantly changing.
To alert management to changes, or
indicate that a new hazard is emerg-
ing, it is necessary to determine actu-
al safety levels and develop new safe-
ty measures. The costs of safety

improvements are ultimately borne by
the number of operations. If the
investments that are needed to achieve
the desired level of safety become
excessive, the growth in air transport
volume will reduce or even reverse.
Methods are therefore needed to
ensure that safety targets are being set
and optimized for all parts of the
national aviation system by balancing
safety against costs. The type of acci-
dent is directly linked to the accident
severity; the classification is shown in
table 1 to include the estimated airport
closure relative to the accident severi-
ty and with the assumption that the
accident takes place at the airport.
Table 1 should be interpreted as fol-
lows: for example, an accident at an
airport that is classified as a disastrous
will have 100 percent damage to the
aircraft, percentage deaths will be in
the range of 30-80 percent and this
will result into airport closures
amounting to five days. 
Table 2 (see page 5) was compiled
using 1999 data from various
European States, to quantify the costs
of an accident, to both an airline and
an airport. The table shows that an
accident impacts different role players
depending on the site where the acci-
dent occurs. For example, if an acci-
dent occurs at an airport during take-
off or landing, all the cost categories
will be included. If the accident
occurs outside an airport, however,
but within a city, the costs of damage
will include infrastructure, deaths and
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Table 1: Accident Classification. Source: Čokorilo, 2006 

Figure 3:Accidents and onboard fatalities by phase of flight, 1996-2005. Source: Boeing, 2006



injuries of the passengers onboard and
the third party damages. This shows
that, since airlines are financially
responsible for damages caused by an
accident, airlines should play a big
role in ensuring the safety of their
flight operations, passengers and crew
in order to avoid the cost penalties of
the accidents.
Factors contributing to safety
related accidents
The factors that contribute to the safe-
ty related accidents are grouped into
three major categories, which are
described below
Technical Risk Factors
Technical risk factors include flight
operations, from take-off to landing;
the infrastructure used, which may
include weather prediction devices;
air traffic control systems; and the air-
craft. The Flight Safety Foundation
identified the major causes of acci-
dents in aviation and grouped them as: 
• Controlled Flight Into Terrain
(CFIT): these occur when an airwor-
thy aircraft under the control of the
flight crew is flown unintentionally
into terrain, obstacles or water, usual-
ly with no prior awareness by the
crew. This type of accident can occur
during most phases of flight, but CFIT
is more common during the approach-
and-landing phase. 
• Approach-and-Landing Accidents
(ALAs): The approach-and-landing
phase begins when an airworthy air-

craft under the control of the flight
crew descends below 5,000 feet above
ground level with the intention to con-
duct an approach and ends when the
landing is complete or the flight crew
flies the aircraft above 5,000 feet.
These elements together accounted for
80 percent of fatalities in commercial
transport aircraft accidents worldwide
from 1979 through 1991 (FSF, 2005).
Figure 3 shows the accidents and on-
board fatalities that occur during the
flight phase. The area of major con-
cern is that 52 percent of all acci-
dents and onboard fatalities occur in
the approach-and-landing phase, and
this is a major concern because the
third party and infrastructure damage
is much greater as shown in table 2
(see page 5).
Human Factors
Boeing carried out a study and its
results are shown in figure 2, based on

the causes of accidents worldwide that
result into hull (aircraft) losses. As
reflected by figure 2, human factors
are a predominant cause of accidents.
The flight crew was the cause of about
40 percent of hull loss accidents
occurring in the period 1996 to 2005,
showing that its human accidents and
errors that lead to 40 percent of cata-
strophic accidents in which aircrafts
are damaged. This implies that the
environment under which the planes
fly only contributes approximately 30
percent of the accidents but the advan-
tage is that the environment can be
more easily controlled in terms of air-
craft usage, weather conditions, and
the technology for aircraft control. 
Some of the main areas of concern in
this area include: inadequate training
of pilots, engineers and other techni-
cal staff, fatigue, time constraints,
increased workload, and stress. The
latter results mainly from the airline
requirement of on-time performance,
driven by the fact that optimal airline
and airport operations are achieved by
minimizing aircraft ground time,
maximum aircraft utilization time,
improved scheduling and minimized
delay costs.
Exogenous Factors
Provision of financing mechanisms
for airlines to renew their old fleet has
been an ongoing problem. Ageing air-
craft remains an area of greatest con-
cern, with the average age of African
air fleets estimated to be between 15
and 20 years. Boeing predicts Africa
will need US$ 34 billion between
2004 and 2024 to cater for traffic
growth and the replacement of older
aircraft which have reached the end of
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Figure 4:  Primary Causes for worldwide hull loss accident from 1996-2005. 
Source: Boeing, 2006

Figure 5: Safety Management System process flow. Source: Department of
Transport, Canada



their design life. (Adeoye, 2006). The
2005 Cape Town Convention enabled
airlines to secure the necessary
financing for fleet renewal from mul-
tilateral institutions. (Ehigiator, 2006)
Solutions to measure and monitor
risks involved in aviation operations
The process used to limit safety relat-
ed accidents is termed as Risk man-
agement, which is defined as the over-
all process of identifying, evaluating,
controlling or reducing, and accepting
risk. It is the general term applied to
the process of making management
decisions about risks that have been
identified and analyzed. Risk manage-
ment must be a fully integrated part of
planning and executing any operation,
and must be routinely applied by man-
agement, as opposed to being a
response when unforeseen problems
occur. Careful determination of risks,
along with analysis and control of the
hazards they create, results in a plan
of action that anticipates difficulties
that might arise under varying condi-
tions, and predetermines ways of
dealing with these difficulties.
Managers are responsible for the rou-
tine use of risk management at every
level of activity, starting with the
planning of that activity and continu-
ing through its completion (Čokorilo,
2006). This was a reaction to the
ICAO Council, which met in
December 2004 and developed
strategic objectives for the period
2005 to 2010. The objectives include
“supporting the implementation of
safety management systems (SMS)
across all safety-related disciplines
in member states.”
The Flight Safety Foundation devel-
oped a Flight Operations Risk
Assessment System (FORAS) which
uses advanced mathematical-modeling
techniques to examine risk contribu-
tors — such as weather conditions,
flight crew human factors and airport
conditions — and to generate a rela-
tive measurement of risk exposure for
a flight operation. The result is a num-
ber; the higher the number, the higher
the relative risk for the flight opera-
tion. In this procedure, the Aircraft
Equipment Working Group examined
how to make better use of equipment
currently aboard transport aircraft to
prevent ALAs. The Air Traffic Control

Training and Procedures/Airport
Facilities Working Group examined
navigational charting, ground equip-
ment and facilities standards, phrase-
ology in communications between air
traffic controllers and pilots, and con-
troller training (FSF, 2006)
The Canadian transport minister
announced that from June 2005, it
was mandatory for all airlines in
Canada to implement a SMS. This
was defined as “a documented
process for managing risks that inte-
grates operations and technical sys-
tems with the management of finan-
cial and human resources to ensure
aviation safety or the safety of the
public”, as shown in figure 5.
Boeing has also developed an in-flight
airplane monitoring system called the
Airplane Health Management (AHM)
system. The AHM is an advanced
warning system, which tracks the
health of the 777 and 747-400 aircraft
during the flight. The AHM system
gathers performance data in real-time
on the aircraft, which it then sends to
the maintenance personnel, who can
provide the necessary guidance and
identify faults or potential faults when
the aircraft arrives at its destination
airport.
Maintaining Safety Systems
With all these systems in place, there
is a need to continuously maintain the
safety levels to a required standard
and these can be carried out through
the following ways:
1. Flight Operational Quality
Assurance (FOQA) programs, which
involve the collection and analysis of
data recorded during the flight to
improve the safety of flight operations,
air traffic control procedures and air-
port and aircraft design and mainte-
nance, which are FAA approved. 
2. The continuous evaluation and
management of aircraft airworthiness
and aircraft systems and components
was carried out through the
Continuing Airworthiness Risk
Evaluation (CARE) (FSF, 2006)
3. The risks caused by human factors
caused by the airline requirement
for on-time performance, are the

hardest to maintain. A possible solu-
tion is provided in a study conducted
by Kocj (2006), which describes the
time-line methodology in which, high
on-time aircraft performance was
achieved by examining the processes
associated with aircraft departure,
cruise and arrival activities at the air-
port. These procedures are allocated
in terms of time so as to achieve more
efficient operations, which reduces
aircraft turnaround time, thereby sav-
ing time and costs for both the airport
and the airline. This methodology can
be maintained and improved by carry-
ing out respondent surveys of the air-
port and aircraft personnel, through
observation and timing of the proce-
dures.
Conclusions
The African Aviation industry is
plagued by a poor safety record.
However, the steps being taken to
control the safety risks associated
with aircraft worthiness and training
of the aviation personnel is handled at
an institutional level through safety
audits processes, which entail that air-
lines and airports are compliant with
worldwide safety regulation. Practices
like the blacklisting of African air-
lines, no matter how detrimental, are
meant to protect passengers from
unnecessary risks, and to uphold the
reputation of the air transport industry
being the safest mode of transport. 
The major costs of have been shown to
be high and this paper highlights the
risks factors that are major cause for
concern to the aviation industry world-
wide. These procedures, systems and
studies have been carried out as a way
to control risks associated with safety
and can be adopted in the African avi-
ation industry. The most vulnerable
areas have been identified to be the
take-off and landing phase and the
human factors, which is the hardest to
maintain, however controlling these
risks is crucial and would take the
industry one step closer to curbing
accidents that can be prevented.
African airlines, aviation authorities
and airports can be able to adopt, prac-
tice and maintain some of these safety
procedures, in order to reduce the acci-
dents that threaten the existence,
growth and sustainability of the
African aviation industry.
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