


Overview

One of the greatest opportunities for airlines and other airport-based companies
is to improve the efficiency and flexibility of ground handling to lower operating
costs and reduce flight schedule delays. Ground delays caused by factors
within the airline's control are a worsening problem for the industry resulting in
billions of dollars of avoidable costs. Effective communication is key.

Setting out the vision

Imagine a scenario where as the aircraft makes its final approach for landing, the gate it has been allocated is no longer
available. A new gate is assigned by the airport. Many different service providers that have ground workers waiting for the
aircraft need to be informed and their actions coordinated. In today’s airport environment, much of this would be done
using voice communications and paper forms — both of which are slow and prone to human error. The result is delayed
personnel reaching the new gate, causing a late departure and extra costs for the airline and ground handlers.

This type of disruption is an every day event at airports. Statistics from the US Bureau of Transportation show 28.8 million
minutes of aircraft delays in 2007 were caused by factors within the airline's control (e.g. maintenance or crew problems,
aircraft cleaning, baggage loading, fuelling, etc), up from 18.8 million minutes in 2004. While this is only representative of the
US market, it highlights a global issue for airlines.

Fast forward to 2012. The same scenario. The airport’s operational backend systems re-allocate a new gate for the aircraft.
[t then simultaneously and automatically updates the operational systems of the dozen or so different businesses that will
be involved in the turnaround of the aircraft. Immediately, these operational systems broadcast messages to the digital
handheld devices of the many employees impacted by the changed gate. With the tap of a touchscreen, ground workers
acknowledge the re-assignment and their task schedule is automatically updated. They then proceed to the new gate in
time to meet the aircraft, as it starts de-planing the passengers. No time is lost. The aircraft is turned around and leaves for
its next destination on time. A potentially costly situation is avoided.

Mobility is the critical technology that will deliver this vision of integrated, efficient ground operations by enabling employees
to be in the right location, with the right information at the right time. This will translate not only into improved disruption
management, but also a significant transformation of workforce operations by enhancing operational planning and decision-
making, leading to the better allocation of resources.

"Mobility is increasingly important since it
has the inherent ability to drive new levels of
efficiency... In three years' time usage at
the airport will be as commonplace as emalil
is today.”

Samuel Ingalls
Assistant Director of Aviation Information Systems
Las Vegas McCaran International Airport
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What will handheld devices change?
There will be two major workplace transformations.

m A large proportion of voice communication will migrate to data-centric handheld devices thereby facilitating real-time
dissemination of information direct to all stakeholders. This will bring a number of benefits, including speeding up
remedial action during disruptive events, elimination of manual intervention from some frontline activities, eradicating
some back-office logging activities, and greater cause and effect analysis by collecting event data. This should improve
collaboration, speed up dispute resolution, and move from a blame culture to one of continuous process improvement.

m  Access to the right information at the right time. This can make a critical difference to the performance of both routine
and unplanned tasks. Key advantages include better quality decision making, delivering a personalized service to
passengers and the more efficient allocation of resources by ensuring that the most appropriate employee with the right
equipment, is in the right place at the right time.

Beneficiaries will include airline crew members, service agents, airport security staff and the many service providers involved
in dispatch.

Where will handheld devices have most impact?

Activities on the critical path to achieving punctuality are the areas where mobile-enabled employees can deliver the
greatest efficiency gains and improved service levels. The key component is aircraft turnaround where three main areas —
ramp management, baggage management, and maintenance — will benefit from data centric handheld devices.

® Ramp management — Work around the aircraft is characterized by a large number of procedures that often need to be
carried out simultaneously by teams of people frequently working for different organizations. Handheld devices will
enable relevant, up-to-the-minute information, to be relayed between operational systems and field workers on the
apron, as well as enabling tasks and work milestones to be logged in terms of both time and materials. Moreover,
supervisors will have greater oversight and control of events putting them in a position to provide proactive management
of aircraft turnaround to ensure a punctual departure.

®  Maintenance processes — Maintenance has been characterized by deep rooted, paper-based processes that seem
highly inefficient in a digital world. But within two years this will change rapidly with over half of airlines investing in digital
handheld devices for maintenance and engineering activities'. The opportunity is to deliver to maintenance mechanics
complete, up-to-date information without them having to leave the side of the aircraft. This should translate into
improved maintenance practices and consequently lower operating costs.

m  Baggage management — Industry sources show 33 million bags were mishandled globally in 2008 costing the industry
an estimated US$3.0 billion” and making baggage management a prime area for early adoption of intelligent handheld
devices that can access information in real-time far beyond the data that can be scanned from the baggage tag. This
will provide improved information for planning purposes, leading to faster recovery in times of disruption.

There are also customer service opportunities that will deliver cost savings through a reduced need for fixed equipment,
as well as providing faster processing and quicker problem resolution to passengers. Roving agents will have access to a
range of applications that will not only ensure they have the same information as mobile-enabled passengers, but will also
enable them to be quickly deployed anywhere from kerbside to the door of the aircraft, without the need to change device.
Supporting the check-in process is one example and research indicates that check-in is the second most widely anticipated
use for handheld devices®, as shown overleaf.

“By 2012, we anticipate that airports will be
operating in real-time, with a truly
bi-directional flow of information between all
operational stakeholders. Mobile technology
most definitely plays a role here.”

Martin Smith
Director of Group Technology & Innovation
Manchester Airports Group
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Adoption of digital handheld devices (supporting data and voice) for the following airline processes

.

Special services scheduling

Maintenance & engineering e s T

m 56% of airlines will have adopted handheld
devices for maintenance and engineering
within two years.

= Handheld device adoption for baggage will
more than double by 2010.

® Expect a 500%-plus increase in handheld
use at the ramp over the next two years, to
a total of 38% of all airlines.

m QOver 50% of airlines will use handhelds for
check-in within two years. Use for boarding
control will rise six-fold, to 39%.

Baggage handling
Flight despatch
Airport check-in

Boarding control

Pax transfer management

[l Already done -2 years [ 3+ years No plans to do so

Source: 2008 Airline IT Trends Survey conducted by SITA/Airline Business

The challenges
The vision of a mobile-enabled workforce brings with it its own challenges.

Selecting the most appropriate wireless access mechanisms: Each wireless standard, and there are many — WiFi,
Mobile WiMax, cellular (GSM/3G, 3G+/4G), Satellite GPS, TETRA, NFC, Bluetooth — has positives and negatives, so it is
crucial to understand how the different access options handle different mobile operational procedures.

Middleware: The role of middleware in mobility is critical for unlocking the value of handheld devices, in a cost effective
manner. It brings three key advantages: flexibility, scalability and interoperability. Without it, devices will not easily support
multiple applications, integration with multiple back office applications will be a headache, new services will be slow to
introduce and device management will be more challenging.

Device management: Handheld devices are highly portable IT assets used in harsh operating environments. As well as
ensuring the device is ‘fit for purpose’ there are other issues, such as its physical security, that need to be considered. It
is further complicated by the need to manage user identities to ensure the device is only accessed by authorized
personnel and that those personnel only get access to the applications, services and data that their clearance allows.

Conclusions

The ambition for airlines and other service providers within the airport to exploit this mobile technology seems stronger
than ever.

Wireless infrastructure at airports will progressively allow more widespread usage of data centric handheld devices.
Putting intelligent applications and services in the palm of airport ground workers will transform many working practices.

The big prize for the industry is more flexible and dynamic procedures that can better absorb disruption to daily flight
schedules.

ClOs will be challenged to ensure consistent and secure service levels in multiple airports and across multiple wireless
access technologies.

Complexities and costs mean that carrying out trials and pilot projects is essential to substantiate benefits.
Usability and integration with existing systems are vital to success.

The fundamental business benefits of mobile technology at the airport are compelling for airport ground operations —
faster aircraft turnaround, better inventory control — as well as for passengers — more personalized assistance and a
smoother journey.
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Part |
The case for mobile-enabled employees

The opportunity cost

Airports are hugely labour intensive centres of activity. In 2006, there were around 4.5 million people working at airports*
many of whom do not carry out their tasks in a fixed location. This provides a compelling setting where mobile services and
wireless technology can transform workflow management, and in so doing deliver a step change in the efficiency of workers
at airports of the future.

Not surprisingly, economic imperatives will be the main driver of adoption. In particular, the pressure to avoid added costs
from flight delays is increasing. If the delay is to an early morning feeder flight or the first leg of a short haul flight, the knock-
on disruption across the route network and throughout the day, can be considerable. Additionally, staff may need to be paid
overtime or rescheduled, while passengers may need to be re-booked and paid compensation.

US Bureau of Transportation statistics show 76.5 million minutes of system delays in 2005, which according to the Air
Transport Association, drove some US$5.9 billion of direct costs for US airlines® and while this is only representative of the
US market, it highlights a global issue for airlines.

Those minutes are racked up from delays both at the gate and en-route. While European research shows airborne delays
on a per minute basis are marginally more expensive than at-gate delays®, airlines have little control in mitigating them, so
the real opportunity is in reducing delays on the ground. US centric data from the US Bureau of Transportation (see chart)
indicates that ground delays caused by factors within the airline's control (for example, maintenance or crew problems,
aircraft cleaning, baggage loading, fuelling, etc) are a worsening problem for the industry. In 2007, Air Carrier Delays
represented 28.8 million minutes, or 28.5% of the total delayed minutes, up from 18.8 million minutes, or 26% in 2004. This
represents a growth of 53% in delayed minutes — a dramatic increase in comparison with a 2.4% growth in departures in
the same period, as reported in ICAQ’s airline traffic data.

Percent of Total Delayed Minutes

2003 (H2) 2004 2005 2006 2007
Air Carrier Delay 26.3% 25.8% 28.0% 27.8% 28.5%
Aircraft Arriving Late 30.9% 33.6% 34.2% 37.0% 37.7%
Security Delay 0.3% 0.3% 0.2% 0.3% 0.2%
National Aviation System Delay 36.5% 33.5% 31.4% 29.4% 27.9%
Extreme Weather 6.1% 6.9% 6.2% 5.6% 5.7%

Source: US Bureau of Transportation Statistics

Global data on ground-based delays is hard to come by, but a Eurocontrol study in 2004 estimated that long delays on the
ground cost airlines around €990 million in Europe alone, ranging from around €75 per minute per aircraft to €240,
depending on aircraft size’. A further study by Cambridge University’s Auto-ID Lab in 2007 calculated a cost range of

US$ 82.50 to US$ 100.00 per minute of delay for each flight, based of an aircraft capacity of 150 passengers®. These costs
per minute when applied to delay minutes just at the US level, result in billions of dollars of direct costs. We can envisage
that the global industry costs are a significant step higher.

There are also indirect costs. Airlines have buffers in their schedules that represent an avoidable cost if the turnaround
procedure could be made predictable and flexible enough to absorb disruption. Eurocontrol estimated that cutting five
minutes off 50% of schedules would be worth some €1 billion per annum in better use of airlines and airport resources®.

Wireless connectivity coupled with digital handheld devices will deliver this dependability and agility. Surveys show
infrastructure is already being deployed across airport campuses™, while advances in mobile devices and applications are
creating powerful handheld tools that ensure airport based employees can complete tasks faster and better as a result of
more effective communications. More to the point - they help ensure employees are in the right location, with the right
information at the right time.

This will translate not only into improved disruption management, but also enable a significant business transformation of
workforce operations by enhancing operational planning and decision-making, leading to the better allocation of resources -
both people and assets.
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Realizing the advantages

An enormous step forward

IATA's Ground Handling Manual references eight distinct activities and over 50 procedures involved in ground operations.
Not suprisingly, processing passengers and turning around a single aircraft can involve more than a dozen different
agencies controlling between 50 to 100 personnel, located both airside and landside. They need to perform a high number
of interrelated procedures and tasks (many simultaneously) to meet a flight schedule that itself can be a moving target.

Equipping staff with handheld devices represents an enormous step forward that portends a revolution for ground
operations by integrating these many disparate tasks into a single cohesive process that stretches from frontline workers to
back office systems and across multiple process stakeholder organizations. There will be two major workplace
transformations:

= Migration away from voice-based to data-based communication

m  |nstant access to intelligent applications

Migration away from voice-based to data-based communication

A large amount of the operational communication that occurs at airports today is voice-based, using a ‘walkie-talkie’ type
device. This will be replaced by data-centric handheld devices that can support multiple tasks by both ‘pulling” and
‘pushing’ the right information to the user in real time. The change is starting to happen. The 2008 Airline IT Trends Survey
indicated that 20% of airlines have adopted the technology in at least one area of their operations and within two years a
majority of airlines will have done so. This will bring a number of advantages:

Firstly, faster and easier parallel dissemination of decisions to frontline workers, providing a huge opportunity to speed up
remedial action during disruptive events. When a flight schedule change is confirmed it is imperative to be able to update all
those affected with the new information immediately so that task schedules and staff allocations can be modified.

With field workers increasingly contracted to different agencies, using voice commmunication may take multiple calls, slowing
down the latency between decision and action. And by its nature voice communications can be a much harder medium to

convey accurate and complete information, as well as more difficult for the listener to retain and retrieve. Contrastingly, data
transmissions allow greater amounts of information shared in a more deterministic manner to support many aspects of task
management, including real-time supplementary task data.

Secondly, handheld devices facilitate the adoption of e-forms and electronic signatures, reducing paperwork, automating
auditing and minimizing human error. Furthermore, handheld devices with scanning or sensing capabilities will also mean for
some tasks e-forms can be populated automatically, thereby eliminating manual transcription during inspections, as well as
eradicating back-office logging activities in areas such as inventory management and task completeness reporting.

The migration to a data-centric environment will help cause and effect analysis by collecting data. The recording of tasks
and events will enable the comparison of schedules against actual, leading to quantitative-based discussions between
airport partners. This should improve collaboration, speed up dispute resolution, and move from a blame culture to one of
continuous process improvement.

Benefits of data-centric communications “With our commitment to
Optimized workflow Reduced administration time commaon use we see a
Enables effective, real-time interactions Removes back office reporting significant role for mobility in
with collaborative decision-makin i7i i
chains < Overcomes duplication, particularly stano!ardlzmg Workmg
when data is shared across practices. By 2012 we
Standardizes working practices stakeholders anticipate Widespread usage of
Removes dependency on inefficient Reduces the use of paper tablet PCs or in-the-palm
volee communications Minimizes human effor devices across the airport.”

Gives management more visibility

Philip Dewhurst
IT Manager
Adelaide Airport
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Instant access to intelligent applications
The dynamic environment of airport operations means airport workers could be much better served if they have access to

the

right information at the right time (see box below). This can make a critical difference to the performance of both routine

and unplanned tasks by ensuring that all the relevant information needed to complete a task effectively and efficiently is
‘pushed to’ or can be ‘pulled’ by the user as needed via the handheld device.

Key advantages include:

Better quality decision making. Context-aware applications facilitate rule-based decision making, which is faster and
less prone to human error. Front line workers will be ‘guided’ to make correct decisions by the information and
applications accessible to them via their handheld device. This will provide efficiency benefits through the reduced need
for recourse to supervisors.

More efficient allocation of resources. In conjunction with tracking technology, context-aware applications know where
both personnel and vital equipment are located. That means not only can it make sure the right information is available
to the right person, but also that the most appropriate person with the right equipment, is in the right place at the right
time.

Improved Customer Relationship Management (CRM) awareness. Particularly in times of disruption, context-aware
applications and services via roving agents’ handheld devices will be a valuable tool for providing passengers with
personalized assistance. That could include informing passengers about baggage issues as soon as is practicable,
thereby saving time and frustration waiting at the carousel.

(Context-aware mobile middleware - the right information at the right time to the right person
Main benefits include:

Rapid development and deployment cycles

Reduced risk by enabling low cost trialling in the field

Ability to write mobile applications once and run them anywhere

Minimized integration issues with back office applications

Efficient and reliable communications, including real-time noticfications and synchronization
Advanced mobility features and access to all device APIs

Consistent and effective device management (including security procedures)

Mobile Middleware Wireless access

Device connectivity

Satellite
Device management GPS
Contextual data Document exchange
and synchronization 0
c
User context Notification e
Access rights ) management o]
Physical location g
Time and date Security >
Task status IS
Access to business g
Infrastructure context applications u (&)
Device capabilities 3 o3
Bandwidth availability Workflow X GSM/3G
management g 3G+/4G
Real time task o)
fulfillment z
NFC
Messaging Bluetooth
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Part |l
On-time aircraft operations

Aircraft turnaround is characterized by a large number of procedures that often need to be carried out simultaneously by
teams of people frequently working for different organizations. In today’s environment this means a substantial amount of
radio-based voice communication, handling paper, and poor situational awareness, which can compromise turnaround
efficiency and safety. It also makes it difficult to objectively assess and record the causes of delay which hinders identifying
process improvements.

Passenger Services

Load Control and Flight Operations

Security

Buipieog

\ Ramp Services

Cargo, Baggage and Mail Sevices

*— %
slequiesiq

\

Support Services (e.g. ULD Control, Re-fueling, Surface Transport)

Aircraft Maintenance

Supervision

.

Key ground handling procedures during aircraft turnaround (As defined by IATA)

As indicated by SITA's Airline IT Survey, airlines are planning high levels of adoption of data-centric handheld devices in
operations supporting ramp management, maintenance, baggage management and customer service.

Mobilizing ramp management

Services associated with the ramp represent a third of all ground handling procedures identified by the IATA Ground
Handling Manual. The 17 distinct activities involve a wide range of stakeholders operating around the aircraft and within the
back office. With over 50 people regularly involved, efficient operations need effective communication.

Airlines expect wireless connectivity coupled with handheld devices to transform productivity around the aircraft by enabling
relevant, up-to-the-minute information to be relayed from the control centre to load controllers to ramp handlers on the
apron. Such events occur regularly and may have a significant impact on a number of activities including the optimization of
cargo loading and the need to re-run aircraft weight and balance calculations ahead of confirmation to the pilot. The 2008
Airline IT Trends Survey shows that procedures around flight despatch will see the use of digital handheld devices jump
over 300%, from 7% of airlines today to 31% within two years.

Importantly, handheld devices will enable tasks and work milestones to be logged in terms of both time and materials. For
handlers and specialist service providers, such as caterers, this data can then automatically feed other systems, including
billing and staff planning schedules, as well as provide valuable data for analyzing process inefficiencies. Smart handheld
devices will allow workers to send task completion notifications and location-based information in real-time to supervisors,
giving them greater oversight and control of events — scheduled or unscheduled. Moreover, supervisors will be in a position
to provide proactive management of the aircraft turnaround to ensure punctual departure.

Additionally, accidents on the apron are commonplace and often occur during periods of disruption, where there may be
multiple changes in task priorities and allocation of resources, plus more pressure for tasks to be completed quickly. For
example, in Asia, during the typhoon season there is pressure to get aircraft off the ground quickly to avoid them being
stranded if the airport were to close. Here good communication is vital so that all personnel working on the same flight
know what is going on and carry out procedures safely. Since these activities involve different organizations their (radio)
communication system may be using different frequencies. Additionally, in such circumstances voice communications are
highly inefficient. Data-centric communication tools could ensure that all ground staff remain up-to-date with all activities
concerning their assigned flight, which itself can help reduce accidents.
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