











International Best Practices on Funding Economies: Considerations for bankability (ASII)

How to make an air-rail project “bankable™?

When air-rail projects want to receive bank funding, it is key to meet all five criteria of the “Investment Appraisal
Value Chain”. The project must be feasible, financially an economically viable and sustainable. It must comply with
legislation and it must support the national economy. Before approaching an investment bank, it is crucial to clearly
show the commercial viability of the project. Projects that enjoy a certain government commitment are more likely
to get funded by a bank. For banks, a project becomes more attractive when there are multiple stakeholders involved.

Revenue generation for transportation: funding options

Regional governments, such as provinces, can help to generate revenue for funding transportation projects.
Instruments like congestion charges, motor vehicle licensing fees, fuel and transport levies and provincial air
passenger footprint duties (South Africa) can be used to collect a budget which can be invested in infrastructure
projects. Local governments, like municipalities, can contribute to projects via e.g. community infrastructure levies,
and the private sector can contribute by adding sales taxes or letting them bid at an auction for the exploitation of
a station.



Richard Brown

Richard Brown is a consultant at North Star, specialising in air-rail
intermodality.




What impacts passenger shift from private to public transport?

The North Star Global Air-Rail Market Share report has been issued annually since 2013 and provides insight and analysis into the
market share figures and trends of participating air-rail links. It is a platform for participating air-rail links to gain understanding on
what actions can influence passengers when choosing a transport mode to travel to/from airports. The report is based on a study of
nine leading air-rail operators across Europe, Australia, Asia and South Africa.

A complete report: Market share for Air-Rail Operators
North Star compiles an in-depth and comparative report on market share annually for air-rail Operators. The initial findings were that

there was no “league table” of market shares but year-on-year change in market shares is important. The report seeks to understand
those changes.

Index of participating air-rail links (100 = year 2010)
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UK: Strategic railway consultancy, North Star has released its 5th Annual Global Air-Rail Market Intelligence Report,
looking into global trends in airport rail link services. The findings again clearly indicate that air-rail services contin-
ued to be a vital component of global aviation, in fact, across our sample of nine operators, more than 44 million

train passenger movements were experienced during 2016.
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This year there were three operators that grew their share. Previously marketing was seen as the biggest agent of
change. Marketing expenditure as a percentage of turnover (table 1 middle columns), has remained the same or

decreased slightly for all participants in 2016.



Does online presence or low prices affect market share?

% of the Marketing budget spent on
Online marketing

% of Turnover spent on Online

Marketing
Link Change in Market Share 2014 2015 2016 2014 2015 2016
2016
ORANGE LINE -0.47% 0.94% 1.80% 2% 24% 35% 53%
BROWN LINE -0.95% - - - 8% 8% 10%
GREEN LINE -0.53% 0.8% 1.2% 1.1% 20% 23% 23%
RED LINE -0.10% - - - 20% 15% 17%
PINK LINE -4.51% - 0.01% 0.02% <0.5% 1% 3%
PURPLE LINE 1.30% 0% <1% - 0% 7% 11%
2.89% 0.57% 0.50% 2.1% 33% 16% 45%
BLUE LINE 1.53% 2% 2% 2% 8% 1-4% 1%
GREY LINE -0.20% - 0.10% 0.10% - 1.50% 1.70%

Budget spent on marketing per ARO (North Star)

The effect of online marketing on market share of operators is hard to prove. The operator with the highest increase of
market share spends 45% of the marketing budget on online initiatives while the second highest barely has an online
presence and spends 1%. Marketing spent at the Airport specifically, varies a lot between participants. All top three MS
performers spent less/same on traditional marketing. Marketing spent at the Airport specifically, varies a lot between
participants. The operator with the highest MS increase, reduced airport spending significantly, while the second highest
increased Airport marketing and spends by far the most at the Airport of all the operators. This presents some evidence
that increased marketing spending could increase market share but that traditional marketing methods may not be the
most effective for all operators.

N

Change in Market share 2015-2016  -0.47% -0.95% -0.53% -0.10% 2.89% -0.20%

What % of ticket sales turnover comes from digital ticket sales (split by platform)

Website and Mobile ticket sale

2014 4.9% - 9% - 0.90 19% 20% - 1 1 8
2015 8.30 - 10% - 0.70 19% 26% - 11.60
2016 10% - 12% - 3.90 20% 28% - 9.90

0/ 0
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App Ticket sales

2014 - - 2% - 0_2}) 0%

2015 - - 4% - l)...2(‘J 1%

2016 - - 6% - 1 2("J 1%

COUNTER TICKET SALES Decrease . Increase  Increase Siljlght Increase Increase Significant o e
decrease increase of

The effect of online sales on market share (North Star)




Online ticket sales, on the contrary does affect the market share of the best performing air rail operators. Two of the three operators
which saw an increase in market shares in 2016 have online sales at 20% or more. In both cases their physical sales (counter and
TVM) were also reported to have increased. Others showing online sales increases, presented decreases in physical sales.

Taxi/Train Time | Taxi/Train Pace | Time Difference | Fare/Starbuck

Rail Link Mazket Shaze Distance

Ratio Ratio Absolute Coffee Ratio

ORANGE LINE

6% 065 278 8 37 159
BROWN LINE 8% 3.00 265 30 47 198
GREEN LINE 9% 400 182 45 8.1 24
RED LINE 1% 167 295 16 26 35
PINK LINE .- - - 2 37 57
PURPLE LINE

14% 167 346 18 38 22

29% 149 422 23 6.1 63
BLUE LINE 21% 235 382 23 39 10
GREYLINE - -— 9 27 20

Effect of ticket prices on market share (North Star)

Ticket prices are the most expensive with the two operators with the most market share. This indicates that the market
share is not automatically affected by cheaper fares, but more by the product/service that is being offered.

Significant evolution of trends

However, the report concludes that the combined market share index for the nine operators show a slight decrease in
people choosing rail when travelling to and from airports around the world. More specifically, three operators within the
study showed some market share growth, whilst six experienced a decrease.

Operators all face growing competition from new transport providers, such as Uber and similar car-sharing companies.
Although the majority of participants reported low or negligible effect of Uber on their operations and market shares,
figures show that those with increases in market shares over 2016 (Purple, Yellow) (and also those with small decreases e.g.
Red and Yellow)), are beating Uber price-wise by the largest margin. Operators reported losing to Uber on certain journeys,
such as inner suburbs and to certain customer segments such as business passengers.
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Solutions

In response, the operators report an increasing need to enhance marketing and service delivery to address the
challenge.

The findings also reveal that marketing spending varies greatly amongst the air-rail operators, with many continuing to
focus their marketing on reliability, price and the perception of value.

Other outcomes of the study indicate that higher market share is experienced by air-rail operators who have the
greatest price advantage over the standard taxi or car-sharing services. Trends also indicate that car-sharing services
into capital city inner suburbs is on the increase.

Conclusion

The main reasons as provided by participants for decreasing market shares are the increased competition from
taxis, Uber and buses with regards to price, particularly the local market (outbound). Also, airport buses and parking
initiatives as well as fare increases of the air-rail operators make them lose market shares.

Reasons for increased market shares are lower fares (less than competitor prices), efforts to focus on marketing and
service efficiency and the improvement of customer experience.

Marketing investment has been mainly focused on the promotion of reliability, speed and price and creating a
perception of value, in order to increase market share or stem the decline. Operators have spent less on traditional
marketing in 2016 than 2015 and investment in online marketing has increased for most operators, although the
effectiveness of this investment is variable.



Daniel Gierhart

Daniel Gierhart has worked for Transport for London (TfL) for 3 years covering
anumber of different positions across the business, including both operational
and corporate roles. In his current role, Gierhart is responsible for the overall
customer experience of the Elizabeth line, including delivering a vision of
world class service and ensuring the Elizabeth line is fully integrated with the
wider TfL network.



Future Elizabeth Line Services to Heathrow

The Crossrail project will see Transport for London take over the
existing Heathrow Connect service between Paddington and Heathrow
in May 2018, ahead of the Elizabeth line launch in December 2018.
Daniel Gierhart will focus on the challenges that Transport for London,
Heathrow Express and Heathrow Airport have been collectively
addressing to ensure that customers are able to make an informed
choice about the different transport options available to them for
Heathrow related travel and beyond.

The Elizabeth line when fully open in December 2019, will transform
travel across London, boosting the UK economy by billions of pounds
and supporting thousands of new jobs and homes. The Elizabeth line
will significantly improve accessibility to key locations in London for
those with reduced mobility. All existing stations across the route will
have step-free access from street to platform level, and the 10 new
stations in the central and south east section will be step-free from
street to train level.

Staged opening

HRH The Queen of England and the Crossrail construction
workers (Transport for London)

The Elizabeth line is being opened in stages between May 2015 and December 2019: the next stage is May 2018:

Shenfield

Liverpool

Uverpool
Paddington Street Paddington Street

Heathrow Heathrow

May 2018 - Introduction
of a 4tph service between
TfL Rail service between

Paddington and Heathrow central section

Shenfield Shenfield
® o}
Paddington
o
Abbey Wood Heathrow Abbey Wood

December 2018 - launch of
the Elizabeth line operating
brand and the opening of the

May 2019 - introduction
of Anglia services into the
Central Operating Section.

Heathrow Airport surface transport

Heathrow Airport has a variety of different transport options
including taxis, buses, and trains. It can be assumed that most
customers will make their decision based on three high level
criteria; Where do | want to go? How quickly do | want to get
there? and How much do | want to spend?

The Elizabeth line is delivering up-to-date rolling stock as part
of the staged opening. The brand-new Bombardier Class 345
being used on the Elizabeth line will feature air-conditioned,
walk-through carriages stretching to over 200 metres long,
with capacity for up to 1.500 customers. Each carriage will
have three wide doorways to assist with customers boarding
and alighting. The trains will each have four designated spaces
for wheelchairs and additional multi-use spaces for luggage,
buggies and bicycles. There will be more standing room and
a mixture of metro-style seating with longitudinal and bay
seating throughout the train.

OVERGROUND

UNDERGROUND

The Elizabeth line has many different interfaces across London,
including London Underground, London Overground and
with several other train operating companies such as Greater
Anglia and Great Western Railway.

In order to ensure a world-class customer experience,
employees need to be briefed with the correct information
and training to provide the level of detail customers require.
This includes understanding what customers consider
excellent customer experience, including knowledge of fares/
ticketing, other train services, information during disruption
amongst many other areas. Employees gain this knowledge
through a multitude of training sessions as well as frequent

training refresher sessions.

ELIZABETH LINE




44



Welcoming Crossrail to Heathrow

Crossrail is a 118-kilometre railway line, to be called the “Elizabeth Line”, under development in England, running through
parts of London and the home counties of Berkshire, Buckinghamshire and Essex. Crossrail will arrive at Heathrow Airport in
May 2018, bringing new challenges along for the airport and the existing Heathrow Express services. London Heathrow airport
is preparing to welcome Crossrail with new ticket gates and updated wayfinding, as well as Heathrow Express’s strategy for

competing with the new operator.
Heathrow expansion

The expansion of London’s Heathrow Airport has been
a much discussed and sensitive topic for years. British
Secretary of State for Transport, Chris Grayling, has promised
a decision on expanding Heathrow in the first six months
of 2018. Today, 70% of cross-party Members of Parliament
have indicated that they are in favour of a third runway for
Heathrow. Heathrow is doing well, and so does Heathrow
Express. Passenger numbers for Heathrow Express increased
with 9% and the revenue went up with 10% compared to
last year. Crossrail is Europe’s largest construction project
to create an East to West runway connection in a city. It is
also designed to connect the airports and to cope with the
extra passengers that are expected thanks to the expected

growth of aviation.

Challenges

These satisfactory results should not be taken for
granted as Heathrow faces a great deal of challenges.
London Heathrow Airport is the world’s busiest double
runway airport and has no slack in the schedule which
brings operational challenges. Heathrow is, without the
expected expansion, saturated. There are also some
operational challenges for the works of building the
Crossrail facilities, as disruptions and pressure for the
route’s maintenance occur more frequently.

Bringing a new operator to Heathrow also requires
harmonisation with the existing rail-links that are already
serving the airport. The project requires structural
interventions such as creating gate lines and common
payment methods in all Heathrow rail stations as well
as installing new ticket vending machines to make sure
that this project will meet the requirements of Heathrow
Express and Crossrail. Some challenges toned to be
overcome to make this possible.

The location of the gate lines and ticket machines has
to be well studied. There is planning of the installation
required around a ‘live’ station, including enabling
works required before the installation itself can begin.
A detailed testing period is necessary to ensure that the
best experience for passengers has been designed. To
ensure the most comfortable journey to passengers, new
signage and wayfinding to reflect multiple train operating

companies’ services must be put in place.

A 200m long heavy rail train that will make use of Crossrail
(Crossrail)

Cooperation for success

Temporary negative impact does not outweigh the expected
benefits. The arrival of Crossrail will bring more rail services
than ever before to Heathrow passengers and its employees.
The close cooperation with other stakeholders of the air-
rail sector located near Heathrow is important to deliver
a harmonised, well-functioning product to the passenger.
Transport for London has helped Heathrow to understand the
requirements of Crossrail. Cubic, the gate manufacturer and
installer, has installed gates across the London Underground
network.

The Heathrow Express operations team has been tasked with
minimising disruption to colleagues and customers and to
ensure that business processes were aligned with the new
environment. Heathrow Rail which owns the stations was also
a crucial partner in the matter of getting approval to proceed
with the project.






Wayfinding

To offer the most accurate information to the passenger, research has been done. More than 900 people from
five countries were asked to take part in market research to help reach the best possible signage and wayfinding
proposition. Designers of the project utilise latest train and customer service information system to replace the
existing next train indicators. As a result of the survey, simplified wayfinding has already been installed and digital
signage has been improved.
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Improvements of signs at Heathrow (Heathrow Express)

Future

The goal of Heathrow Express is to be included
in the booking process, so that passengers
can book the train while booking their flight.
To incentivise arriving passengers, Heathrow
Express wants to sell tickets airside before they
arrive in the arrival hall where other means
of transport usually get in the eye of arriving
passengers first. Heathrow Express does not
see the arrival of Crossrail as a threat as the
combined services of Piccadilly Line, Elizabeth
Line and Heathrow Express will enable
passengers to choose between 22 services
per hour. Heathrow has committed to making
sure that half of all passenger journeys are

by electric or low emission public transport
by 2030, and the arrival of Crossrail will mbonﬁs:‘::‘"d Enhance look and feel
help the airport to achieve this goal. Besides

that, Crossrail and HEx will serve different
customers. Heathrow Express is well aware
of the fact that ticket price is important, but
modelling shows that customer proposition
and commercial strategy is also key for the
success of Heathrow Express.




Andy Camp
Mat Garner

Andy Camp is the Commercial Director of the Greater Anglia
Stansted Express, and Mat Garner is the Co-Founder of Ethos
Farm Technology.




Using innovation to improve the customer experience during times of disruption

Operational disruptions can very quickly turn into “in the
moment” brand damage via social media. For operators, it
is crucial to push the latest information to their workforce
and their customers as soon as possible. This joint initiative
improves communications to the Greater Anglia Stansted
Express workforce through a new, colleague-specific,
application that provides a daily briefing and communications
platform to staff as well as live operational updates during
disruptions. The app drives better product knowledge by

generating daily tests on procedures, ticket information and
alternative routes during disruptions.

On October 28 2013, the so-alled St Jude’s Day storm raged
over the UK, uprooting over 230 trees that blocked the
Stansted Express leaving 300.000 passengers stranded. As the
M11 motorway did not get away with the storm either, there
was no alternative to offer the passengers to get to Stansted

Airport.

Damage and chaos during ‘St Jude's Day storm’ (Greater Anglia Stansted Express)

Lessons have been learnt from this dramatic day. It turned out that passengers asked employees what happened, and they
failed to give them the correct information. In fact, many passengers received pieces of information via social media, before
staff members were updated on the events. It became clear that on- and offline information provisions are important and
should be matched. In-station communications are the most popular sources from which to find out about disruption. It is
important to know that the first update on the disruption is key, because further updates are not always experienced by the

passengers.

4 Across all journey stages, key areas to improve are the ability to h
find out more, and the frequency, amount and speed of info

Utilize dramatic events to improve service

Q24/26/28 how would you rate the train company on each of the following? *Derived from statistical driver analysis
\ Base: All accessing information at some point in joumey ne1261 (mentions)

Importance in driving overall rating for handling of disruption*

Priority matrix: rating vs. drivers of performance for information across all journey stages Having learnt the lessons of this
dramatic  event, Greater Anglia
3 Hygeine commissioned Ethos Farm to develop
& Believable .
) 3 . an integrated app for employees
Rating ¢ S working on the lines at the airport
across 5 Easytoh d R g' ' : p
journey | = et to provide passengers with reliable,
o . .

stages % e accurate and useful information on a

* @ Amount .

E regular basis.
5 .requmcy of updates
3
g The idea behind the solution is to
3 @ Ability to find out more L -
I reverse the briefing process and utilize
- user stories. These are essential,

because this drives the better product
accuracy from the outset and allows
the app-developer to understand
/ the end product better and reduce

technical debt. Technical debt is the

implied cost of additional rework caused by choosing an easy solution now instead of using a better approach that would take
longer to develop. It is important to understand that the developer does not necessarily know the sector he or she is creating

an app for.






Challenges

There are some barriers to a fully operational system. Not all of the staff have a device on them or have email to be
updated on the situation. Some staff might show resistance to change which could lead to a union of challenges.
Technical issues are also still existing, e.g. not all areas at airports have Wi-Fi/4G. This might lead to the opposite world
where staff is checking Twitter or worse that staff asks the public for updates during a disruption.

An additional difficulty is that it is not enough to inform staff members once, because they will most likely forget much,
as 75% of information is lost 7 days after receiving it.

Solutions

Ethos and Stansted Express found a solution to this dilemma and made the app they created as user-friendly as
possible. First, the app does not require users to enter a password (frictionless sign-in) to improve knowledge retention
and to ensure that all colleagues are on board. This is necessary as not all staff have a device and it is preferable to
reduce multiple log-ins as much as possible. The app would send push notifications with a hotlink to brief the staff. This
feature is removing the need for log in and is increasing usage at the same time. The app also has an alert function to
privately notify colleagues of information ahead of public dissemination. This is to make sure that front line staff no
longer check Twitter or ask the public to be updated. Next to that, the app has a daily briefing and a Q&A to provide
daily comments to all staff. This allows the employer to see who is reading each brief, to attach any document that is
required to be read, set any question back of house and to test colleagues at random.

The app has a reporting tool to provide staff with a one stop shop for their work-related activities which allows
colleagues to track sales, HR and Health & Safety related issues. Also, what is important is that the app possesses a
recognition function which serves as an incitement to make employees feel rewarded for their efforts. Staff needs
positive reinforcement regarding their performance and behaviour because they will be incentivised to do the right
thing. This also helps drive a positive culture change to front line staff to improve the customer journey.

Conclusion: scheme

Stansted Express &

Stansted Express &

a.Disruption places

stresses on a normal
system and it is a

chance to record and
report back on issues

that impact service

to constantly

enhance the service
recovery procedures

Ethos Farm
collaboratively
created a product to
enhance
communication and
improve the
customer experience
through
empowerment of
their workforce

Concluding scheme (Stansted Express & Ethos Farm)

Greater Anglia
colleagues are now
better equipped to
manage customer
expectations and

drive a culture
change in improving
the customer
experience during
these challenging
times
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Passenger experience through the air-rail interchange signage

International passengers arriving in a new city encounter barriers
which entice them to jump in a taxi or use ride-sharing apps —
instead of a rail service. Using the concept of ‘escape points’
between the airplane and the rail service, Transporting Cities
undertakes reviews of the air-rail interchange in locations across
the world. When airports provide too many escape points, they
drain the revenue of the air-rail operator and prevent the airport
from reaching public transport mode share targets.

Transporting Cities was established with the idea of improving
the passenger experience at airports by undertaking lite reviews
of global systems to gain evidence of best practice and by giving
recommendations. “Passenger experience” is a broad term but
with recommendations, they want the passenger to understand
better the system that is used at an airport, to improve ssignage
to make way-finding easier, to enable an end-to-end journey
experience, to make buying a ticket easier by a smarter digital
integration and to let airports communicate with passengers

through social media in case of a service disruption.

Cater for a first-time users

For frequent travellers or aviation professionals,
using an airport has become routine. But not all
passengers think the same of the same experience.
Airports usually plan information provisions assuming
that people walk slowly and study all signs logically.
The reality is that many people rush through stations
glancing up for their platform or sign. Next to that, it
is important to keep in mind that not all passengers
are frequent travellers. While planning signage, we
must have sympathy for a first-time user. Many of
these first-time users are uncertain, don’t understand
how local transport in other cities work and are
sometimes suspicious of authority. When passengers
are tired, hungry, in a rush or uncertain, at least the
signalisation to guide them out of the chaotic place
must be clear. If you cater for a first-time user, you will
probably meet the needs of everyone else.

Arrival procedure
(Transporting Cities)
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Distractions for arriving pax on their way to the railway station (Transporting Cities)

Visibility of the train

Most of the time, arriving passengers need to go through
the entire arrival hall to get to the railway station, while
on their way, they see taxis that can get them to their
final destination right away. People want to go with what
is comfortable. There is a reason why North Americans
use taxis for airports more than Europeans, it is the first
thing they think of. Why would you risk it in an unfamiliar
city, not knowing which station the train goes to? To get
people attracted to trains, airport operators must focus on
wayfinding, branding, identity, the journey, the process and
accessibility.

London is unfortunate as it does not have a Central
Station. Passengers who are not familiar with the city,
would not know by reading “Paddington Station”, that
this is the best option for them to access the city centre.
Therefore, operators may want to consider how they
visually represent their service.

Conclusion

There is only a short window to get into a passenger’s
mind before losing them into the formal arrival process

starting with the immigration queue. One can only really

A common theme throughout the assessment is trying to
communicate to the passenger where your rail line goes.
What does the rail option do? Where does it go? What
should I look for? Where are the tickets?

plant the seed of taking the train at this point. Once that
has been established, the association can be followed
through the following sections.



Henrik Rothe

Henrik Rothe is a Senior Lecturer in Air Transport Management at the
Cranfield University in the UK and he has perceived the Urban turbine
research, redefining the role of the airport and the city.




Aerial ropeways as alternative form of transport for airport access

In asoon to be released paper on overcoming service quality
and cost shortcomings, Cranfield University is looking
at alternative forms of transport to and from airports.
Automated People Mover require transport corridors often
not available or to be constructed at considerable cost.
Aerial ropeways have been successfully integrated in urban
contexts globally and have the potential to link the airport to
commercial and residential activity hubs close by supporting
the paradigm shift of airports to open up for multipurpose
human interaction.

While constructing an airport, engineers are focussing too
much on peak hour capacity requirements, leaving out the
importance of the airport’s contribution to the brand of a
city. Investments are often excessive while facilities remain
underused over large periods of the day. Another main
problem at many airports is limited airport access options
leading to congested transport corridors. While designing
an airport, more attention should be paid to non-aviation
related activities nearby the airport, to make it a useful
and intermodal hub for more people than just passengers,
linking global passenger streams to the local economy.

Challenges

The main challenges for airports to become intermodal,
multifunctional hubs are the congested airport corridors
and the lack of connectivity to suburbia. This is since peak
hour calculation is ruling facility capacity. Who pays for the
infrastructure when it is not always used? While tackling
challenges, passenger experience must be kept in mind.

For instance, when two terminals have to be connected,
there are two options. Either by tunnel or a bridge. Bridges
are subject to maximum aircraft height and changing
security, safety and operational regulations, but passengers’
frustration about a daylight-less environment of tunnels
only to be overcome by great effort, as Chicago O’Hare has
done.

Proposal

To decongest traffic flows and to elevate passenger
experience, airports should redistribute activities
throughout the journey. A trend to kick-in would be
swapping landing fees for access to retail on the plane. For
example, a passenger spends an average 24min at Dubai
Airport, (Paul Griffith, CEO Dubai Airport) while spending
8 hours in average in the air. During the flight, passengers
have more time to handle administrative issues and use
commercial offers.

Cable cars
The University of Cranfield has come up with a value

proposition, a combination of multiple means of transport,
without the passengers needing to leave a cabin. This can

lead to reduced energy use and CO2 emissions. In many
cities in Europe and Latin-America, cable cars are since long
connecting city parts. In Genova, Italy, a project to connect
a railway station with the airport is currently implemented
and will start operating in 2021.

Social inclusiveness

30.000 aerial ropeway systems are in operation worldwide,
many in much more constraining mountainous conditions,
than typically in airports, in terms of wind, temperatures,
ice and accessibility for maintenance. Cable cars are a
segregated right-of-way and require lower cost than
traditional light or heavy rail.

London Garwick Airport, Chicago O'Hare Airport
pax bridge vs. pax tunnel (Cranfield University)






