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The Latoon Sceach
In 1999, Clare County Council altered the route of a new road to Shannon Airport when advised by the folklorist
Eddie Lenihan that cutting and tarmaccing over this whitethorn (Crataegus monogynapuld result in an accident
black spot. This particular whitethorn is a sceachgr fairy tree, a portal to another world for leprechauns, the
little people who should be treated with great care and respect. We are grateful to Eddie Lenihan for permission
to print this photograph. http://eddielenihan.ennis.ie
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Allocating aircraft carbon dioxide emissions to airports
on the basis of passenger share: scenarios for
Manchester Airport

Paul Upham, Sarah Butlin, Maxwell Davis, Ulrika
NilssonE& Tim Smith

UK aviation greenhouse gas emissions will double over
the next 25 years if Government plans for expansion are
realised. This paper makes a case for the inclusion of
domestic and international aircraft greenhouse gas
emissions, divided equally between the airports used
for take-off and landing, in airport environmental
reports. A simple allocation method is described and is
used to indicate the emissions implications of
increasing passenger numbers at Manchester Airport,
using combinations of the growth scenarios proposed by
the Department for Transport in its aviation white
paper consultation.

Keywords

aircraft, airports, climate change, carbon dioxide
emissions, allocation, Manchester, Future of Air
Transport, scenarios

A Sustainability risk analysis of the Low Cost Airline
sector

Sustainable mobility in metropolitan environments in
developing countriesED Metropolitan Beirut case study
Hicham H. Akkaoui, Hartmut Topp & Aly A. Hassan
Mobility is among the most characteristic features of
developed and developing societies. By its use of
resources and its direct and indirect effects on the
economy, environment and social lifestyle, it lies along
the fault-lines of unsustainability and inequality. The
concept of Osustainable mobilityO can offer a framework
for redressing a balance of the needs of societies. The
paper illustrates this concept, and it focuses on
introducing a sustainable mobility plan for Greater
Beirut.

Keywords

Sustainable mobility, mobility indicators, land use
planning, Beirut

Cycling trends & policies in Canadian cities

John Pucher & Ralph Buehler

Bicycling accounted for an average of 1.2% of work trips
in Canada in 2001, but with considerable variation by
province and metropolitan area. In this study, we chose
six Canadian cities for detailed analysis of their
cycling trends and policies:

Duncan J. Gordon, Andrew BlazaE& William R. Sheate MontrZal and QuZbec City in QuZbec;

The Low Cost Airline (LCA) sector has significant
sustainability impacts due not least to the growth of
existing, and creation of new, aviation markets.
However, there has been surprisingly little academic
research in relation to the future of the LCA sector and
the sustainability impacts of the airlines. Key issues
include how long they can maintain offering such cheap
tickets, and what is their potential vulnerability to
changing circumstances? This paper reports on the use
of a Osustainability risk analysisO of the LCA sector

¥ Ottawa and Toronto in Ontario; and

¥ Vancouver and Victoria in British Columbia.

All of these cities have made impressive efforts to
encourage more and safer cycling. Most of the cities
report increases in cycling levels over the past two
decades but appear to have reached a limit due to lack
of funding for crucially needed cycling infrastructure
(bike paths and lanes, parking, intersection
modifications, etc.). In addition, the low-density, car-
oriented suburban sprawl spreading around most

centred on the concept of a Osustainable businessO, whichcanadian cities has been increasing trip distances, thus

takes into account both business viability and the
wider sense of sustainability. This analysis focused on
the assessment of the airline business model, which
included producing a new conceptualisation of the
model in the form of a customer journey, and an
evaluation of the risks using qualitative data from
fifteen semi-structured interviews of a wide range of
senior representatives of the aviation industry.

The analysis found a significant risk to the
sustainability of the LCA business model from a wide
range of threats, including sustainability threats, such
as the introduction of an environmental economic
instrument. Another broader threat was the lack of
strategic management among the LCA sector, which
was also found to be indicative of the aviation industry
as a whole.

Keywords

Low Cost Airlines, risk analysis, sustainability,
sustainable business

making cycling decreasingly feasible outside the urban
core. Finally, Canadian cities and provinces have not
imposed any significant restrictions on car use or
imposed increases in taxes, fees, and other charges for
car use, such as most European cities have implemented
to discourage driving and increase transit use, walking,
and cycling. If Canadian cities really want to further
increase cycling levels, they will have to further
expand cycling infrastructure, curb low-density sprawl,
and impose more restrictions and charges on car use.
Keywords

Bicycling, Canada, modal split, sustainable transport,
traffic safety, urban travel
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In March this year the PeopleOs National Congress
of China meeting in Beijing decided to adopt a policy
aimed at producing a more Oharmonious societyO. Its
conclusions can be seen at
http://www.china.org.cn/english/2005Ih/121841 .htm

chinaOs political leaders have decided that rapid
economic growth does not bring with it the widespread
benefits that were anticipated. Economic growth in
China has been instrumental in taking millions out of
poverty and China has out-performed India in its
attack on poverty. This is a huge achievement and yet
it has left many Chinese with a feeling that all is not
well. ChinaOs economic growth has been associated
with large scale migration from rural to urban areas,
increases in pollution and health-related pollution
problems, widening economic disparities and a society
that is more mobile and dysfunctional than 20 years
ago.

None of this is particularly surprising. Economic
growth is often associated with a breakdown of
communities, rise in crime and health problems related
to pollution, stress and the erosion of family and
community support systems. It is, however, very
surprising indeed that this social downside has been
recognised and that China is taking steps to create a
more harmonious society as something that is more
important than economic growth itself.

Defining a more harmonious society will not be easy.
Recent research and discussion in the UK (e.g. Richard
LayardOs new bookHappinessill help. Happiness
may be an elusive concept but it is closely related to a
Oharmonious society® and it has declined over the last
50 years in the UK and in the USA as incomes and
material welfare have increased. Layard charts these
divergent trends. As incomes rise citizens experience a
decline in happiness brought about by feelings that
they are not doing as well as someone else and by
feelings of danger, lack of security and lack of family
and community support. Happiness is very closely
related to feelings of safety and security and to success
in relationships. As economic growth accelerates, work

pressures and stress increase, two adults in a
relationship struggle to balance work, long distance
commuting and each other, and communities cease to
function because people are not in the community very
much. More people move house more often and more
people opt for private rather than community
activities, so families and communities struggle to
function.

Transport researchers and commentators are very
familiar with this social boomerang effect. Donald
Appleyard wrote Liveable Streetsver 30 years ago
and charted the impact of traffic on the number of
friends and acquaintances that we have. The more
traffic we have on the street where we live the fewer
friends we have. Then Mayer Hillman and his co-
authors wrote One False Move 1992 and charted the
decline of child mobility. Children cannot move around
and travel independently because of traffic danger. As
more children (and their parents) move around in cars
so yet another portion of societal Oglue® comes unstuck.

Many articles in WTPP have charted the decline of
society, community and civilisation as a result of
increased traffic. In an important article by Helmut
Holzapfel, the author explained the links between the
car and violence http://www.eco-
logica.co.uk/wtpp01.1.pdf No society can function in a
way that helps communities if it places a high value
on agents that causes violence. The car is violence.

China is now discovering these deep
interrelationships. Economic growth destroys
communities and families, creates hyper-mobile
societies, generates extra traffic and produces reduced
quality of life. It is noteworthy that the most populous
country in the world has discovered that economic
growth is a problem. We will see in the next 2b3 years
what China does with this hugely significant insight
and what we can learn from its deliberations.

John Whitelegg
Editor
World Transport PolicyE& Practice
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Abstract

UK aviation greenhouse gas emissions will double
over the next 25 years if Government plans for
expansion are realised. This paper makes a case for the
inclusion of domestic and international aircraft
greenhouse gas emissions, divided equally between the
airports used for take-off and landing, in airport
environmental reports. A simple allocation method is
described and is used to indicate the emissions
implications of increasing passenger numbers at
Manchester Airport, using combinations of the growth
scenarios proposed by the Department for Transport in
its aviation white paper consultation.

Keywords

aircraft, airports, climate change, carbon dioxide
emissions, allocation, Manchester, Future of Air
Transport, scenarios

Introduction

In December 2003, the Department for Transport
(DfT) published its aviation white paper, The Future
of Air Transport setting out a strategic framework for
the development of UK aviation for the next 30 years.
The white paper supports a new runway at Edinburgh,
Birmingham, Stansted and Heathrow airports, plus
new terminals, apron and runway extensions throughout
the UK. In addition to the anticipated local
environmental impacts of aviation expansion (Upham,
2002), observers have drawn attention to the
contradictory direction of aviation White Paper
projections and the long term (2050) UK energy white
paper target (House of Commons Environmental Audit
Committee, 2004a,b; Upham, 2003, 2004; Bows, 2004).
The energy white paper commits the UK to reducing its
carbon dioxide emissions by some 60% below year 2000
levels, and it is far from certain that emissions
reductions in other sectors can sufficiently compensate
for aviation growth, while meeting the -60% target
(ibid).!

* Ongoing research at the Tyndall Centre (North) is exploring
the extent to which a European emissions trading system
might accommodate aviation growth, while other sector

emissions contract to meet Ocontraction and convergence®
targets.

The aviation white paper suggests that by 2030, UK
passenger numbers will more than double, increasing
from more than 180Emillion passengers in 2002 to some
475Emppa (million passengers per annum) in 2030,
approaching the 500Emillion passengers anticipated in
the mid-range reference case of its pre-White Paper
consultation. Somewhat belatedly, Halcrow (2002,
sec.E8.1.3, p.E93) were commissioned to conduct a rough
estimate of two cases of carbon dioxide emissions for
the whole UK air transport system:

i) a base or constrained case of no new runways
anywhere in the UK, and

i) three new runways in the southeast, and
unconstrained capacity in the regions (Halcrow,
2002, Table 8.3, p.E103).

The DfT (2003, paragraph 3.11, p. 12 and Table C.1,
p. 21) has used HalcrowOs estimates for the high
capacity case (which, at 480Emppa, actually
approximates to the level of growth supported in the
aviation white paper), to show that carbon dioxide
emissions from aircraft departing or arriving in the UK
will nearly double between 2000 and 2020, rising from
30 to 55Emillion tonnes, more than doubling by 2030 at
some 70Emillion tonneg.Upham (2003) derived the
same emission values for 2000 and 2020 from the same
Halcrow estimates, but used the high capacity
(480Emppa, white paper) case for 2030 (DfT, 2003,
Table D.6), not the average of the two cases apparently
used by the DIT (see footnote 2). This leads to a 2030
value for national aircraft carbon dioxide, still not
uplifted, of 77 million tonnes.

The House of Commons Environmental Audit
Committee (2004a, p.23D4) has used the DfTOs revised
aircraft carbon estimates for consistency with the DfT,

2 These DfT estimates (undertaken by Halcrow after QinetiQ)
allocate emissions on a basis of 50% to originating country

and 50% to destination country and do not include any uplift
factor to account for cirrus and contrail effects consequent on
high altitude emissions. It is worth noting that Table C.1 in DfT
(2003), relating to the monetary costs of national aircraft
carbon dioxide emissions in 2000 and 2030, appears to use an
average of HalcrowOs constrained and high capacity scenarios
(without stating this). This would underestimate the cost in the
DfTOs own terms.
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Box 1. European policy context to aircraft emissions inventorisation

European Member States and the European Community are Parties to the United Nations Framework
Convention on Climate Change (UNFCCC). From its entry into force on 21* March 1994, the UNFCCC commits all
Parties to develop, periodically update, publish and report to the UNFCCC Conference of the Parties, national
inventories of anthropogenic emissions by sources, and removals by sinks, of all greenhouse gases not
controlled by the Montreal Protocol. Member States should use the guidelines for national greenhouse gas
inventories and for assessing climate change impacts and adaptations adopted by the Intergovernmental Panel
on Climate Change, and should take into account the requirements of the Kyoto Protocol to the UNFCCC,
adopted by the Third Conference of the Parties on 10™ December 1997.

In the EU, Council Decision 93/389/EEC implemented the requirement to monitor greenhouse gases as
stated above. Council Decision 1999/296/EC amends 93/389/EEC, enabling the Council to assess more
accurately and regularly the extent of progress being made towards the CommunityOs commitments under the
UNFCCC and in particular the Kyoto Protocol to that Convention. Thus Article 2 of Decision 1999/296/EC aims to
contribute to the stabilisation of CO, emissions by 2000 at 1990 levels in the Community as a whole, assuming
that other leading countries undertake commitments along similar lines, and accounting for the needs of Member
States which start from relatively low levels of energy consumption. These States are entitled to have CO, targets
and/or strategies corresponding to their economic and social development, while improving the energy efficiency
of their economic activities.

For the European Union, Gustainable mobilityO is an overarching objective of the 1998-2004 Action
Programme for Transport. The European Commission considers that an Oindefinite continuation of current trends
in transport in certain modes (road, air) would be unsustainable in relation to its environmental impact, in particular
as regards climate changeO. The Commission expresses commitment to the development of Osustainable forms o
transport@ibid), and, more explicitly, recommends that attention be given to ways of reducing the association of
economic growth and increased transport activity (European Commission, 1998: 6D9).

The European Parliament voted on 2™ July 2003 to agree a compromise with Council on the Directive on
emission trading in the EU. Beginning in 2005, as a forerunner to international emissions trading under the Kyoto
Protocol from 2008, COM(2003) 403 final makes provision for an emissions trading system to cover CO,
emissions from the power sector (all fossil fuel generators over 20 MW), oil refining, cement production, iron and
steel manufacture, glass and ceramics, and paper and pulp production. Generators will be allowed to achieve
emissions reductions through Kyoto ProtocolOsloint Implementation Mechanism and Clean Development
Mechanism. Member states will have until October 2004 to implement the Directive as national legislation. While
key voices in the UK air transport industry view European emissions trading as enabling the sector to grow while
meeting long term climate change targets, the UK parliamentary Environmental Audit Committee doubts the
European political will to incorporate aviation within the scheme.

while stating that it does not necessarily share its uncertainty. An increase in the factor from 2.5 to 3
assumptions of improved engine technologies, to give a  would more than negate the 15% gain from fuel
lower 2030 value of 65EMt CQ. the DfTOs revision states efficiency.

that it takes account of the upper range of Manchester Airport, the case discussed here, is the
technological improvement forecasts by IPCC (1999) third busiest airport in the UK. It saw over 19.7

and ACARE (AdvisoAry Council for Aeronautical million passengers in 2003 (CAA, 2004) and has
Research in EuropeED see RCEP, 2002, for a comparison ambitions to be the second busiest UK airport, with 40
of IPCC and ACARE estimates for technological million passengers by 2015 (Manchester Airport Group,
improvement). These envisage up to a 50% 2002, p.22), ahead of Gatwick airport, which currently
improvement in fleet fuel efficiency between 2000 and sees 30 million (CAA, 2004). Manchester Airport is
2050, and the DfT assumes that 15% (1% per annum) of  owned by neighbouring local authorities, has pro-

this will occur between 2000 and 2015, giving a 15% actively invested in environmental and community
lower emissions total. This would seem plausible with relations p0|icies for many years, and produces a

a sufficient incentive to fuel efficiency and fleet regu|ar sustainabi”ty report. Nevertheless, by
renewal. However, it is equally plausible that UNFCCC (United nations Framework Convention on
scientific consensus on the uplift factor may be revised Climate Change) and ICAO (International Civil
upwards as understanding of aviation-induced cirrus Aviation Organisation) convention, Manchester
progresses, this being currently excluded from AirportOs sustainability indication has not

IPCCPinformed uplift factors due to scientific historically included all of the aircraft carbon dioxide
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Box 2. Calculation of aircraft carbon dioxide emissions and their conventional allocation to
airports over the landing and take-off cycle

Carbon emissions are proportional to fossil fuel use. There are various ways of estimating the quantity of fuel
used and hence carbon emissions produced by aircraft. Detailed methods account for factors such as specific
aircraft and engine types, rates of ascent, descent and aircraft take-off weight to coarser but quicker. Another
option is to apply emissions factors to representative aircraft over assumed flight routes, as used, for example, in
RASCO projections for the 2003 UK White Paper on aviation. These more detailed methods are likely to use the
ICAO emissions database, which holds information on fuel use and emission factors for standardised flight stage
lengths and thrust settings.

Coarser methods can involve multiplying air traffic movement-related emission factors, derived from detailed
studies at known airports over several years, by the number of air traffic movements at other airports in question.
This is the procedure used for the UK national emission inventory (NAEI). In countries for which detailed aviation
statistics are unavailable, a fuel-related emission factor for CO, may be multiplied by the quantity of aviation fuel
known to have been consumed.

Currently, greenhouse gas emissions from international aviation are not included in national totals submitted to
the UNFCCC but are reported separately as a OMemo ItemO (see section 1A3a in the reporting instructions of the
IPCC Revised 1996 Guidelines). Greenhouse gas emissions from whole domestic flights, regardless of carrier
nationality, should be submitted. IPCC requires that estimation methods should use as detailed information as is
reasonably available (see IPCC Workbook volume 2, pp. 20-21). Similar methods presented in the
EMEP/CORINAIR Emission Inventory Guidebook are also acceptable under IPCC and are particularly appropriate
for Europe: see chapter B851 of the CORINAIR Guidebook for guidelines.

Submission to the UNFCCC of statistics on domestic aviation emissions is the responsibility of nation states,

not airports, and in the UK there is no legal requirement for airports to report on their carbon dioxide emissions.

emissions that it facilitates, but only that emitted by
aircraft on the ground and during the landing and take
off cycle, up to an altitude of 3,000 feet.?

The paper firstly makes a brief case for the
inclusion of international aircraft greenhouse gas
emissions, associated with a particular airport
through its use as a take-off or landing point, in the
environmental/sustainability report of the airport in
question. Following the rationale, a simple passenger-
based method of emissions allocation is outlined and is
used to show the implications for Manchester Airport,
using combinations of the growth scenarios proposed by
the DfT in the aviation white paper consultations.

The case for allocating international aviation
emissions to airports

Airport-based allocation of international aviation
emissions, with a 50:50 split between origin and
destination airports, would arguably help to
contextualise aviation emissions for citizens and
regional policy makers. International aviation
emissions take place largely out of sight and are still
accorded no legally instituted national responsibility
(see Box 1). Aviation emissions should not be thelegal
responsibility of the airport, as airlines are directly
responsible (and hence should be obliged to pay for the
burden of their emissions in, for example, any emissions
trading scheme). Nevertheless, the case for airport-

® The airport has very recently completed an emissions
inventory inclusive of all flights. This is used in a separate,
related paper.

allocation in the form of supplementary reportingsts
on the key role of airports in facilitating aviation and
aviation growth. Allocation of emissions to ground-
based entities (airports), which citizens can identify,
can only enhance the degree to which the scale and
significance of aircraft emissions will be appreciated.
While hardly guaranteeing an appropriate response,
airport-allocation at least increases the prospects of
this. One possibility, for example, is to set airports a
greenhouse gas emissions cap within which surface
transport emissions reductions may be used to offset
growing flight emissions. While this would doubtless
entail the investigation of various accounting
strategies, it would nevertheless embed the idea and
actuality of flight emissions in the thinking of airport
managers and planners.

Aircraft emissions allocation to Manchester Airport

Although this paper focuses on emissions allocation
rather than detailed calculation, for the purpose of
context, Box 2 outlines methodological considerations
relating to the calculation of aircraft carbon dioxide
emissions. To reiterate, for the calculations below, the
emissions values used are HalcrowOs Round 2 SERAS
forecasts, used to inform the UK aviation white paper
and associated DfT supporting documents. Being based
on QinetiQOs methodology, they assume a 50:50 split
between origin and destination airports (DfT, 2003). It
should be noted that this split is not a widely agreed
protocol, but is one of several different ways of
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paper consultation scenarios
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Figure 1. Manchester airport passenger numbers as forecast by DfT for the aviation white
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allocating international aviation emissions between
nations. It is nevertheless not unreasonable.

Emissions scenarios

Four national policy scenarios were used in the
consultations to the aviation white paper, representing
different patterns of future growth for UK aviation:
¥ RASCO Reference Case (RRC)
¥ South East Constrained (SEC) scenario
¥ UK Wide Constrained scenario (UKC)
¥ Facilitating Growth scenario (FG)

The (Regional Air Services Co-ordination Study)
RASCO Reference Cad®RC) assumes regional growth
plus significant new runway capacity (about 300Emppa)

provided over the next 30 years at London airports. The
aviation white paper largely confirms this scenario as
the GovernmentOs preference, with the exception that
two, not three new runways are supported in the
southeast. This reduces the total air passenger demand
forecast for 2030 by 24Emppa (476Emppa compared to
500Emppa) (House of Commons Environmental Audit
Committee, 2004, footnote 8, p. 14). TheéSouth East
Constrained Scenari@&EC) permits regional growth in
line with forecast demand, but constrains London
capacity at about 150Emppa (compared to 114Emppa in
the southeast in 2000 (CAA, in DfT, 2000b, p.36)). The
UK Wide Constrained ScenarfdKC) limits capacity
growth throughout the UK to that with current

relating to passengersO economic decisions.

Box 3 SPASM: the Department for TransportOs air passenger demand model

SPASM is the UK Department for TransportOs passenger allocation model, originally developed for the South
East and Regional Air Studies (SERAS) and used in air passenger demand forecasting for the aviation white
paper. SPASM is primarily an economic model: its outputs are a function of forecast costs and assumptions

SPASM forecasts the number of passengers and air traffic movements (ATM) by category on an annual basis
from 1998 to 2030, and allocates this demand to 29 existing UK airports. It can add three new airports per run
(DTLR, 2002: 2).

SPASM allocates air passengers through route networks, comprising ground origin and foreign or domestic
destinations to UK airports on the basis of generalised costs. The latter comprise surface access costs, air
time/fare costs and frequency. The allocation also has regard to terminal passenger and runway capacities (user
input). When passenger and air traffic movements reach capacity at an airport, shadow costs are generated and
added to generalised costs to price off excess demand (DTLR, 2002: 2). The model converts time costs into
pounds sterling (ibid: 4).
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Figure 2. Uplifted carbon dioxide emissions for Manchester Airport flights under variants
of the national policy scenarios
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planning permission or support. The Facilitating
Growth ScenaridFG) assumes that demand is
encouraged to grow up to 2030 and is provided with all
necessary capacity.

While the RRC approximates to the level and
pattern of growth anticipated in the aviation white
paper, it is worth looking at the emissions implications
of the other scenarios not only for comparison, but also
because the white paper covers a span of nearly thirty
years, and it may be that these or other scenarios come
to replace the RRC in practice. Figure 1 shows their
implications for future passenger numbers at
Manchester Airport (based on DfT 2002a,b).

In Figure 1, the SEC scenario allows demand at
Manchester Airport to grow at the expense of airports
in the south east and hence gives the highest passenger
numbers. The demand model (SPASMED see box 3)
forecasts that under SEC conditions, passengers would

travel from southeast England to Manchester in order to
fly. Other attributes of the passenger forecasts are
discussed below in relation to their associated
emissions.

Emissions forecasts as indicated by national passenger
share

Manchester AirportOs passenger forecasts (DfT,
2002a) can be related to UK passenger forecasts and UK
forecasts for OupliftedO (see below) aircraft carbon
dioxide emissions (DfT, 2002b) as follows, to give
approximations for aircraft carbon dioxide emissions
associated with Manchester Airport (MAN) in a given
year:

MAN flight
emissions —

Uplifted national emissions x MAN passengers

UK passengers

where Quplifted national emissionsO are forecast carbon
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Attribute

Mean

Variance

Standard Deviation
Highest Range
Lowest Range
Range

15.22
3.04
1.74

SEC low UK (18.49)
UKC High UK (12.15)

6.34

Table 1. Attributes of the combined national policy scenario emissions
2015 CO2 emissions

2030 CO2 emissions
20.42

24.25

4.92

SEC low UK (29.40)
UKC High UK (12.00)
17.4

dioxide emissions for UK aviation (domestic and

international flights, allocated on a 50:50

origin/destination basis) multiplied (uplifted) by a

radiative forcing factor of 2.7 to account for the

increased global warming effect of emissions at high

altitude (IPCC, 1999, DfT, 2003).

Emissions under variants of the national policy

scenarios

Figure 2 gives uplifted carbon dioxide emissions for

Manchester Airport flights under particular

combinations of the aviation white paper consultative
scenarios. Emissions estimated on the basis of passenger
share are given for each of the four main scenarios
(RRC, SEC, FG and UKC), under the DfTOs three
national variants of low, mid and high growth rates

(DfT, 2002a, Table 4.1, p. 66 and Table 4.3, p.70). Table
1 then highlights key attributes of Manchester

AirportOs flight emissions under the different,

combined scenarios. Relating ManchesterOs passenger
numbers under the mid-point of each national policy

Figure 3. Manchester Airport emissions under growth variants of the RASCO Reference Case
scenario
35
30 d
20 A/A
15 L~ 7D—
10
Note: the Mid UK Low MAN
and High UK Mid MAN
variants are identical
5 -
0
2000 2015 2030
RRC scenario Year
=]==|_ow UK Low Manchester === ow UK Mid Manchester =—#=—Low UK High Manchester
=== Mid UK Low Manchester === Mid UK Mid Manchester === Mid UK High Manchester
=== High UK Low Manchester ==&==High UK Mid Manchester === High UK High Manchester
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11

Mean

Variance

Standard Deviation
Highest Range
Lowest Range

Table 2. Attributes of the RASCO Reference Case scenario variants
2015 emissions

Low UK High Manchester=18.80
High UK low Manchester=12.22

2030 emissions

15.31 223
3.62 23.31
1.9 4.83

Low UK High Manchester = 31.66
High UK Low Manchester=15.08

scenarida) tothe UK total for each national growth
variant (b), in the form of (a)/(b), allows a wide range
of possibilities to be accounted for. Specifically, it
shows the upper and lower range for ManchesterOs
emissions under each national policy scenario.

Table 1 shows the mean of the four national policy
emissions scenarios as 15.22 million tonnes of uplifted
CO, emissions for 2015, rising to 20.42EMt in 2030. This
is a rise of 34% over 15 years. Comparison with the
largest increase of 140%, between the lowest and
highest forecast values, illustrates the breadth of the
scenario range (though only upwards in terms of
passengers). As the passenger and hence emissions
forecasts extend further into the future, inaccuracies
increase and trend divergence is cumulatively
accentuated by the passage of time. Hence the larger
range, variance and standard deviation of the 2030
figures than the 2015 values.

In the worst case under the national policy scenarios
combined with the 3 growth variants (SEC and Low UK
combination) Manchester Airport is associated with
total uplifted flight CO , emissions of 18.49EMt for 2015
and 29.4EMt by 2030, an increase of 209% over the 30
years from 2000. In the best case (UKC, High UK
combination), the airport would experience marginally
decreased emissions between 2015 and 2030, from
12.15EMt of uplifted CQ down to 12EMt. This would
still represent an increase of 26% from a 2000 baseline.

Emissions under variants of the RASCO Reference Case

scenario

Figure 3 provides emissions forecasts, based on
national passenger share, for Manchester Airport under
the DfTOs three growth variants of the RASCO
Reference Case scenario (largely supported by the
aviation white paper). The emissions implications of
the RRC low, middle and high estimates for passenger
numbers at Manchester airport are shown in relation to
each national growth variant (DfT, 2002a, Table 4.1, p.
66 & Table 4.2, p.69).

Table 2 highlights the key attributes of Manchester
AirportOs flight emissions under the RRC variants. The
mean values for 2015 and 2030 are close to the means for
those years across the four national policy scenarios,
confirming that the RRC represents a good mid-range
scenario in terms of passenger numbers and emissions as

directly based on those numbers. The RRC emission
variants also produce a smaller standard deviation and
range, probably a function of the values relating to one
scenario alone. Under the RRC variants, the worst case
for ManchesterOs aircraft CQemissions from flights

(the Low UK, High Manchester combination), would

see an emissions increase of 223% between 2000 and
2030. In the best case (High UK, Low Manchester),
emissions would increase by 54% between 2000 and 2030.

Conclusions

Estimates of aircraft carbon dioxide emissions
associated with Manchester Airport based on its share
of national passengers under growth variants of the
Department for TransportOs consultative national
policy scenarios, show a mean of 15.22 million tonnes of
uplifted CO , in 2015, rising to a mean of 20.42 million
tonnes in 2030. Growth variants of the mid-range RRC
scenario, similar to that supported by the aviation
white paper, provide a similar mean of 15.31 million
tonnes of CO, in 2015, rising to 22.3 million tonnes in
2030. Uplifted emissions in 2000 were 9.79 million
tonnes, based on national passenger share. Not
surprisingly, the mean projected emissions increase
broadly reflects the projected mid-case national
increase, and no scenario shows a significant decrease in
emissions relative to the present day. The reasons for
specific variations between the scenario combinations
are complex and lie in the dynamics of the DfTOs
§&€mand allocation model, SPASM.

Further work will clarify the extent of the
reliability of the relationship of national passenger
share to flight emissions, but the relationship can be
presumed reasonable on theoretical grounds for airports
that are not too dissimilar to the southeast-dominated
mean in terms of fleet mix, route length and aircraft
passenger load. Allocation of international and
domestic aircraft emissions to their facilitating
airport, as illustrated by the Manchester case, renders
the shared responsibility for emissions more obvious
and begs the issue of an appropriate response. Trading-
off surface and aircraft greenhouse gas emissions
within an airport cap is an oft-suggested possibility,
and airport-allocation of flight emissions is a
prerequisite.
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Abstract

The Low Cost Airline (LCA) sector has significant
sustainability impacts due not least to the growth of
existing, and creation of new, aviation markets.
However, there has been surprisingly little academic
research in relation to the future of the LCA sector and
the sustainability impacts of the airlines. Key issues
include how long they can maintain offering such cheap
tickets, and what is their potential vulnerability to
changing circumstances? This paper reports on the use
of a Osustainability risk analysisO of the LCA sector

centred on the concept of a Osustainable businessO, which

takes into account both business viability and the
wider sense of sustainability. This analysis focused on
the assessment of the airline business model, which
included producing a new conceptualisation of the
model in the form of a customer journey, and an
evaluation of the risks using qualitative data from
fifteen semi-structured interviews of a wide range of
senior representatives of the aviation industry.

The analysis found a significant risk to the
sustainability of the LCA business model from a wide
range of threats, including sustainability threats, such
as the introduction of an environmental economic
instrument. Another broader threat was the lack of
strategic management among the LCA sector, which
was also found to be indicative of the aviation industry
as a whole.

Keywords

Low Cost Airlines, risk analysis, sustainability,
sustainable business

Introduction
Study ContextE& Rationale

The quotations in the box are examples of
advertisements that have, and continue to present new
aviation travel options to the general public, both in
the UK and increasingly throughout Europe. They raise
issues surrounding the development and forecasted
growth in aviation. One of the main drivers of the

Duncan Gordon is currently a Sustainability Advisor with sd3
Business Sustainability. This paper is based on research
undertaken as part of his MSc in Environmental Technology at
Imperial College London in 2003.

Andrew Blaza is Principal Research Fellow in Business and
Environment, Imperial College London.

OWhy are you here?0
asks the advertisement,

OFlights to Barcelona for £29.990.
OWeekend saleED flights from only £12.99
OFlights from only £10,

and even,
OHalf a million flights for sale, for FREE!O

(@]

growth in personal air travel, and the source of this
advertising, has been the rapid development of low
cost (or budget, or Ono frillsO) airlines (LCAS).

The sector has been characterised by rapid
expansion withessed by the growth of individual
airlines, typified by Ryanair and easyJet advertising
flights at extremely low prices to European and
domestic destinations. The fundamental issues of
sustainability are emphasised in the context of the
LCA sector, for example the environmental impacts of
the business are not internalised by the low ticket
prices, and the wider issues of sustainability in terms of
personal mobility and tourism are totally ignored
(Blaza et al.,2002).

A Sustainable Business?

Immediate questions arise about the nature of the
business model of these airlines, including how are
they able to provide these low fares, can they be
maintained in the long term, and what impact are the
models having. However the most critical question is
whether it is sustainable.

A truly Osustainable businessO has both continued
business viability and takes into account the wider
aspects of sustainabilityED the economic, social, and
environmental implications of its operations (BlazaE&
Chambers, 1997). Using this concept to facilitate a Orisk
analysisO allows the fulfilment and development of a
complete and qualitative assessment of the future of
the sector. The analysis encompasses all areas of
potential risk by addressing both business and
sustainability factors together, without giving either
preference, by primarily concentrating on the analysis
of the business models of the airlines.

Sceptics may point to the fact that the LCAs are the
most profitable sector currently in the aviation
industry as the main international airlines are
suffering from a wide range of pressures. These include
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Sustainability Benefits
Objective
Economic ¥ Access to markets

¥ Specialisation
¥ Economies of scale
¥ Foreign direct Investment (FDI)

¥ Improved air transport links raising the
productivity of industries

¥ World trade

¥ Economic growth; linked to job creation,
particularly in areas of regeneration

¥ Savings in cost, time & risk of accident
¥ Carriage of freight
¥ Potential displacement costs

Social ¥ Employment

b direct & indirect; e.g. manufacture of
aircraft, jobs in tourism

¥ Leisure travel
P tourism
b education

¥ Cultural exchange

¥ Consumer choice

b enhanced opportunities

¥ Visiting friends & relatives (VFR)
Environmental

Sources: Main concept of table Grayling & Bishop (2003).
(1996); Caves (2003); CPRE (2003); FoE (1999); Hooper et al (2003); Hume & Watson (2003); Humphreys (2003); Lee (2003);
Lee & Raper (2003); May (2002); RCEP (2002); SDC (2001, 2002); Thomas & Lever (2003); Upham (2003); Whitelegg (2003).

Table 1. Sustainability impacts of aviation outlined in the literature base

Costs

¥ Infrastructure

¥ Congestion

b in air & ground traffic

¥ Deficits in tourism, air transport & foreign direct investment (FDI)
¥ Regional Imbalances

¥ Severance

¥ Noise
b both planes airborne & on the ground

¥ Accidents (safety)
¥ Health

b Both within the aircraft (DVT, spread of airborne disease &
infections) & external to the aircraft (noise leading to possible
sleep disturbance & stress, to local air quality impacts)

¥ Traffic
¥ Effects on culture & heritage at destinations through tourism

¥ Pollution (air, ground & water)
b local air quality affected by ground transport

b emissions from maintenance, ground vehicles, buildings
(energy consumption)

b contaminated land

b ground & surface water pollution, e.g. aircraft de-icing & jet fuel
b odour

¥ Climate change P e.g. carbon dioxide emissions

¥ Use of land & other natural resources

¥ Waste

b aircraft, catering, hazardous material from engineering, effluent,
office

¥ Impact on wildlife
¥ Tourism & conservation

b tourism impacts at destinations, e.g. waste, congestion,
emissions, & noise

¥ Urbanisation & associated infrastructure development
Additional references consulted: AEF (2003); British Airways

the effects of the terrorist attacks on 11" September

2001 on propensity to fly, the second Gulf War, and the

global economic downturn. However the study
addresses the true long-term sustainability of the
airlines as their business model may be potentially

more susceptible to some risks than others, especially

when compared to the traditional airlines.

Background

There is a wealth of literature on the issues
associated with aviation and sustainability from a
variety of sources and differing stakeholder
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demand to 2030 (mppa) (Source: DfT, 2002)
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Figure 1. UK air transport consultation mid-point forcasted unconstrained passenger

500 A

400 H

300 -

200 4

100

2000 2005 2010

2015

2020 2025 2030

viewpoints. These have been highlighted in numerous
studies relating to Osustainable aviationO, for example
by FoE (1999), RCEP (2002), SDC (2001E& 2002),
BishopE& Grayling (2003), and Uphamet al.,(2003).
These studies indirectly infer the range of
sustainability concepts that are relevant to this study;
other key areas are OSustainable BusinessO (BlazaE&
Chambers, 1997), OSustainable Production and
ConsumptionO (Falkman, 1996Blaza et al.,2002;May,
2002), and OSustainable Transportation/Mobility®
(Wixey E& Lake, 1998titmanE& Burwell, 2003).

The commentary illustrates the industryOs numerous
direct and indirect environmental, social and economic
impacts and externalities. A table from Bishop and
Grayling (2003) has been utilised to form a template to
summarise the range of the sustainability impacts of
aviation through the examination of a wide range of
sources (Table 1). However impacts such as the
opportunity costs from the full use of resources used are
not covered.

Some of these impacts have been recognised by the
traditional main airlines, such as British Airways
(BA), which are taking action by introducing
sustainability management programmes and reporting
(BA, 2002). This can partly be seen as a response to the
growing pressure for Corporate Social Responsibility to
ensure companies address their overall impacts and
recognise the needs of their stakeholders.

The debate over the impacts of aviation has also

been continuing within a regulatory/legislative arena
both at the European level, for example the Transport
White Paper (CEC, 2001), and within the UK. This
has been most recently advanced through the Air
Transport Consultation, regarding the OFuture of
AviationO (DETR, 2000) and the subsequent White
Paper (DfT, 2003). The White Paper process sought to
address the forecasted, and much criticised (BishopE&
Grayling, 2003; Sewill, 2003), increase from 181Emillion
passengers per annum in 2000 to 501Emppa in 2030
(Figure 1) and the subsequent capacity requirements to
meet this demand (DfT, 2002).

The consultation had the effect of further igniting
the whole debate regarding the future and the effects
of aviation among stakeholders, many of whom have
argued to increase the sustainability of aviation. These
range from using economic instruments to reduce
demand, to advocating the development of High-
Speed Rail to promote modal substitution, which may
impact negatively on the industry and thus be
perceived as risks (BishopE& Grayling, 2003; SDC,
2002 Whitelegg, 2003; RCEP, 2002).

The drivers of demandED the role of the low cost
airlines

A key factor highlighted within the consultation of
the drivers of this increase in demand is the
development of the LCAs. In 2000 the Department of
the Environment, Transport and the Regions (DETR)
stated OGrowth rates have been heavily influenced by
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the expansion of the low cost carriersE forecasts show
exceptionally rapid growth in this sector between 1998
and 2005 of 15% a year on averageO (DETR, 20D8).
However, only two years later the Department for
Transport (DfT) recognised that their competitive
growth on the short-haul market had been
underestimated and stated the LCAs OEEhave
contributed a larger stimulus to the UK aviation
market than we thought likelyO (DfT, 2002:35).

Literature review

The development of the LCA sector within Europe
has been extensively researched, from which two
critical elements can be cited. The first is the American
influence on European LCAs. The birthplace and
development of LCAs within the United States was a
result of deregulation in 1978 and the prime example is
Southwest Airlines (Gilbert et al.,2001; Lawton, 2002;
SinghE& Catlin, 2003;). In 2002 Southwest carried 63
million passengers, between 58 cities, using 355 aircraft,
and has made a profit for the last 30 years (Southwest
Airlines, 2003). Other airlines have therefore looked
towards Southwest as the model for their businesses,
the first example in Europe being Ryanair (Gilbert et
al., 2001; Lawton, 2002; Rogers 2003). Secondly, the
removal or reduction of the barriers to entry for new
airlines resulted from European liberalisation and
deregulation, completed in 1997 by the implementation
of the OThird Aviation PackageO (KangisE& OOReilly,
2003; Lawton 2002; PenderE& Baum, 2000). However,
because of the fast moving nature of the industry, there
is a dearth of academic commentary regarding its most
recent rapid growth, for example on the impact of the
relatively new entrants (e.g. Flybe), and the plans of
the future entrant airlines.

The literature highlights numerous impacts of the
development of the LCA sector. The two main examples
cited are firstly the impacts on competitors such as
incumbent carriers, for example BA (Gilbert et al.,2001;
Lawton, 2002; PenderE& Baum, 2000), charter carriers
(Lawton, 2002), and other forms of transport, such as
sea ferries (PenderE& Baum, 2000). Secondly, the
increase in demand for aviation from the growth of
existing markets and critically the development of new
markets for operated routes is a feature of the LCA
business (BinggelliE& Pompeo, 2002; Gilberet al.,2001;
Lawton, 2002). This is reflected in easyJet and Ryanair
together carrying a total of 3.9Emillion passengers in
July 2003 alone (easyJet, 2003a; Ryanair, 2003). As a
consequence further impacts have been highlighted at
the predominately regional airports in which they
operate (HumphreysE& Francis, 2002). Also recognised
only by a few commentators is the impact of the growth
in leisure passengers altering the tourism market, with
increasing numbers of city breaks (PenderE& Baum,
2000). The LCA sector could be assumed to increase
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access to travel within the leisure market because of
low prices. However, Bishop and Grayling (2003) have
cautioned against this assumption; instead the same
people may be travelling more frequently.

The absence of commentary on sustainability
impacts and issues associated with LCAs is surprising
given the wider debate on the sustainability of
aviation. Significant commentary is still absent from
the most recent publications, for example Upham et al.,
(2003), and it is perhaps even more surprising that
there is little substantial commentary from
environmental NGOs and other organisations
specifically on the LCAs.

While the literature does discuss in detail a range
of business issues, for example marketing (Gilbert et al.,
2001) and the style of management (Rae, 2001), a clear
omission can be found in the examination of the future,
as no sustainability issues and impacts are referred to
as potential risks (Barrett, 1999; KangisE& OOReilly,
2003; Lawton 2002). The question of the future viability
of the sector has more recently come under increasing
inspection from business commentary (Johnson, 2002;
Marketing Week2002 Rogers, 2003The Economist,
2003a) and there is still considerable difference among
commentators (BinggelliE& Pompeo, 2003; Singk&
Catlin, 2003). This further highlights the absence of
this research recognised by PendeE&Baum (2000:435):
OThere is a need for further research into the operation
of low cost carriers in the European context before a
clear picture for success in the longer term is likely to
emergeO.

Methodology

The aim of this research was:

OTo complete a sustainability risk analysis of the
low cost airline sector, by analysing the business

model on which the main companies are foundedO.

In order to achieve this aim a number of core
objectives were set:

(1) Define the concept of QOsustainable businessO (both
the long-term viability of the business and in the
wider sense of sustainability);

(2)Identify and understand the current business models
of the low cost airlines sector;

(3)Analyse the business model from a sustainability
perspective and account for the environmental/
sustainability consequences of the models; and

(4) Identify the threats to, and the weaknesses of, the
business model, thereby highlighting any risks to
the viability of the sector.

Initially an extensive scoping exercise was
undertaken both to inform and focus the research,
primarily concentrating on previous academic research,
grey literature, and news items. The latter were
particularly important as the LCA sector is a very fast-
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Figure 2a. The customer journey airline business model illustrating the business elements of the
airlines

BUSINESS FACTORS CUSTOMER DECISIONS CUSTOMER JOURNEY STAGE

Customer awareness of airline B destinations & cost Decision to travel
¥ Marketing B location, method & cost 4

- .
¥ Pricing activity B sales/special offers e sy EEhicy

Business or Leisure of customer?

v

Reason for leisure travel

¥ Specific destination?

¥ Non-fixed destination but desire to travel?
¥ Decision prompted by ticket price?

¥ Awareness of airline B brand perception. Marketing Choice of Airline and ticket purchase A
¥ Method of ticket sales:

. Lo . .
PDirect to customer (e.g. internet) Source of information? <—— Separate or Joint decision

(2) choice of airline, or

Bindirect (e.g. travel agent Where ticket purchased? 2) ticket price deciding airli
¥ Type of ticket B paper or reference no. e.g. travel agent/ 4— ( )htlc fet price cecicing alline
¥ Ticket pricing internet/ telephone (other factors, e.g. airport)
BFixed price What is the ticket? e.g. <
BDynamic pricing (complexity of software) paper or reference no.
Cost:

¥ fixed/dynamic pricing q—
¥ time before booking
¥ offer price

Choice in the type of
ticket? e.qg. first/ business/‘“
economy plus/ economy

Any business arrangements with travel companies? Travel to airport

V- ~A
Distance from home? Travel mode used? e.g. car/
train/ bus/coach/ aeroplane
Airport Arrival at airport & location of Check-in desk
¥ Location: N
BDistance from destination/city Special provisions?
¥ Cost of use e.g. customers with
Brakeoff/landing/parking fees special needs
PAny payment/discounts to the airline itself for use
¥ Capacity issue:
BNo. of available takeoff & landing slots
¥ Seating Check-in
PAllocated :
=
PDifferent types :{Vrllai docu][nents required? <
¥ No. of staff available for check-in & assistance Icket orreterence no.
¥ Potential use of executive lounges Baggage allowance? <——
Length of time
before departure ¢
Continued overleaf
moving business arena and the need for primary was then developed.
qualitative data has been recognised by previous SWOT Analysis of business models

studies; for example Gilbert et al.,(2001:304) argue To facilitate the analysis of the LCA business
OEEthe inherent nature of the industry can often make models, the technique of a SWOT (Strengths
secondary data redundantO. From the scoping exercise it Weaknesses, Opportunities, and Threats) analysis was

was decided to focus the risk analysis on the LCA employed, as this can highlight the current strengths
business model, of which a different conceptualisation and weaknesses of the model itself, and indicate any
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airlines (continued)

BUSINESS FACTORS

Aircraft turnaround time (link to utilisation rate)
¥ Unloading/ loading baggage

¥ Waste disposal

¥ Refreshments

¥ Cleaning

¥ Crew change?

¥ Maintenance

¥ On board in fleet B influence on

Choice of airport factors
¥ Aircraft turnaround time
¥ Use of airport facilities

¥ No of crew utilised
¥ Safety record

Customer services
¥ Lost/ damaged baggage assistance
¥ Customer service provision per passenger

Revenue from ancillary purchases in
airport (or previously from website)

Travel method to
destination B e.g. car
hire, coach/bus, rail
Accomodation

Any arrangements with travel companies?

Figure 2b. The customer journey airline business model illustrating the business elements of the

CUSTOMER DECISIONS

Length of time

before having to be
at departure gate

¥ Allocated seating Boarding &
¥ Airport faciliti take off
Ddrpoz actities How to get to axe o Allocated seat?

owto movet ircraft Aircraft the aircraft?

passengers to aircraft:  y gt
bus, airbridge, ¥ Manufacturer B how
passengers walking many models/ how many
. f fact .

¥ Traffic control cost types of manulactures Flight

maintenance costs i ision?
Psale of goods P :j it Refrg;hment Type of sgatlng provision?
Brefreshment provision el P RICMSION ¥ Class difference
configuration (e.g. no of ¥ Space between seating
seats)

Reliability?

Any ancillary purchases?

Distance?

CUSTOMER JOURNEY STAGE

Time spent in
airport to arrival

at departure gate Potential activities

in the terminal
¥ Shopping
¥ Eating & drinking

Landing & disembarking

Baggage collection

Time spent in airport before

leaving for destination
Shopping &/or
eating & drinking

Travel to destination

Travel mode used?

potential external factors that may prove to be an
opportunity or threat. Although this analytical tool
can be viewed as both simplistic and subjective,
precaution has been taken in its application in the
initial analysis by the utilisation of a wide range of
sources, with the analysis subsequently tested and
expanded by stakeholder engagement.

Stakeholder Engagement

The SWOT analysis was followed by in-depth,
semi-structured, face-to-face interviews to obtain the
required qualitative data to gain a substantive insight
into conducting a risk analysis rather than using
quantitative methods. A representative selection of
relevant stakeholder groups were identified including
those the LCAs are potentially impacting upon, for
example the traditional full-fare scheduled airlines

and the charter carriers. Also, other organisations
which have a vested interest in the sector, for example
airports utilised by LCAs, and city aviation analysts
who are important for investment were selected. Senior
representatives were identified and contacted within
each of the selected organisations to ensure that the
interviewees would have a strategic perspective of the
issues, with a high conversion rate to interview.
Consistent extensive effort throughout the research
period resulted in only a small number of the desired
stakeholder organisations not agreeing to be
interviewed.

A semi-structured interview format was employed
and open questions asked to elicit the perceptions and
views of the interviewee, which was critical for this
work. It should be noted that while many of the
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interviewees were happy to answer all questions they
requested an element of confidentiality, and therefore
interviewee responses, where necessary, have been
anonymised. A total of 15 interviews were completed,
the majority at the intervieweeOs workplace. In
addition, supplementary research was completed
through conferences, airport visits and a tour of Luton
airport, and attending a Parliamentary Environmental
Audit Committee meeting on OSustainable AviationO
(July 2003).

The LCA business model & sustainability impacts

Customer journey conceptualisation of the airline
business model

A critical element in assessing the sustainability of
the LCA business is to understand fully how the
business functions, which can be achieved by analysing
the business model. Undertaking an analysis from a
traditional perspective of the four main organisational
functions: finance, marketing, operations and personnel
(Johnson, 1998), does not allow the examination of the
details of the business operations, which is critical in
the context of this risk analysis. Therefore to promote
the examination of how the business model of the
airline works, the areas of differentiation of the sector
as a whole, and between the LCAs, a new analytical
perspective of the model was developed. It has been
conceptualised through the journey of an external
customer deciding to travel on a generic airline over the
twelve main stages in which the airline has to make
decisions on how the business will function and operate
(see Figures 2aE& 2b). These are then intrinsically
linked directly or indirectly to the customer, by
requiring them to make decisions at each stage. For
example the decision of the customer to travel on the
airline may be directly influenced by the price of the
ticket, whereas the airport from which the business
decides to operate will indirectly influence the
customer as to the length of their journey and the mode
of surface access transportation used. It should be noted
that the relationship between the business and
customer decisions is not linear as the customer may
influence the business decisions taken by the airline in
relation to how it operates. An obvious example is the
elasticity of demand on the pricing range of the tickets,
which is set by the airline. These factors can also
highlight examples of the key elements of the LCA
business model, which aim to reduce operating costs
allowing the tickets to be sold at a lower price to the
customer by comparison with the traditional full-fare
airlines:

¥ TicketAn analyst commented during interview
OLCAs have removed a whole layer of needless
sophistication®, by selling tickets predominately
through the internet, which one charter airline
representative commented Ois the perfect e-business

purchaseO. The majority of LCAs have discontinued
the need for travel agents, reducing the number of
staff in call-centres by encouraging customers to buy
online with cheaper prices, and not providing paper
tickets to reduce costs (PenderE& Baum, 2000). The
consequence is Ryanair selling 94% of tickets online
in 2002 (Ryanair, 2003);

Airport LCAs operate out of secondary, or even
tertiary, airports that have lower fees (or even
offer incentives to the airlines), and are not
congested or capacity restrained in comparison to
primary airports, but due to their nature tend to be
further away from the city. This means customers
have to consider carefully their decision on how
they travel between the airport and their final
destination;

Turnaround TimeOne of the key business model
elements is the time the aircraft takes from landing
until it takes-off for another journey. In comparison
with the main carriers the LCAs make decisions
throughout the customer journey, both before

boarding and on the aircraft, to ensure that this is as
efficient and fast as possible. The time saved allows
the aircraftOs time on the ground to be minimised to
around only 25 minutes (Lawton, 2002; Piga et al.,
2001; PenderE& Baum, 2000). The importance of the
turnaround time was a theme from the stakeholders
as an airport representative stated Othe LCAs do not
do anything to compromise this part of the businessO;

Aircraft The choice of the aircraft may be the same
between the traditional and LCAs, but the
configuration and the fleet make-up are where the
key differences lie. As the LCAs have no difference
in the class of their seating they attempt to fit as
many seats in their planes as possible, thus
increasing the potential revenue per passenger
kilometre flown (RPK). For example an airport
representative stated that easyJet removed one
toilet on its Boeing 737 (which he described as the
OworkhorseO of the LCAs) to add in an extra seat.
Furthermore, LCAs have tended to rely on just one
aircraftmanufacturer for the make-up of their fleets
to reduce maintenance and crew training costs;

EmploymentThe LCAs make further cost savings by
reducing the number of staff they employ in
comparison with the main airlines, both for check-
in and assistance, and aircraft crew (Lawton, 2002;
PenderE& Baum, 2000); and

Ancillary Revenuerhe LCAs generate ancillary
revenue via the internet from other associated
travel businesses that use their sites with the LCAs
receiving a percentage of the sales. An industry
analyst described this as OA 24 hour buffet concept
where the customer can pick-up what they want
from cars to hotel bookings.O



Gordon, BlazaE& Sheate:A Sustainability risk analysis of the Low Cost Airline sector

VR RAIR R RS R A RN S R A IRR R AR AR R R IR RN 20

140

Figure 3. An example of the dynamic pricing model of the LCAs (London Stansted to Barcelona)
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It should also be noted that some customer
considerations may not be decisions, but are factors
which may influence their perception of the airline
brand, and their decision to travel with them. For
example these may include reliability, punctuality
and safety records. Also two key features of the
airlines that directly influence the decision of the
customers to travel at the start of the customer journey
require particular attention:

¥ Direct Marketing and Brand'he cost of the LCAs is
both synonymous with the name of the sector and
the brand. To promote the airline brand and drive
awareness among potential customers the LCAs
spend a significant amount on direct marketing
advertising the price of fares, and therefore
attempting to increase the propensity to travel. For
example easyJetOs summer 2003 campaign was
headed by the question OWhy are you here?0 thus
raising questions for the customer at the first stage
of the journey model; and

¥ Dynamic PricingThis is the essential element to
yield management, i.e. the amount of revenue, or
yield, which is obtained per aircraft per rotation
(journey). This is the mechanism that enables the
LCAs to remain profitable and differentiates them
from the traditional fixed pricing structures of the

main airlines. It works by increasing the price of the
seats incrementally as they are sold, with only a
small percentage of the first few seats on a flight
sold for the lowest amount, usually the price
advertised (Piga et al.,2001). In a similar analysis
Lawton (2002) found the prices of a ticket with
Ryanair and easyJet from London to Barcelona
increase by 700% and 621% respectively from 3
months to 1 day before departure (AugustbNovember
2003 prices), as shown in Figure 3.

Therefore, the propensity of customers to travel is
promoted within the customer journey model at the
first stage of the decision to travel by a combination of
marketing and pricing activity. People either travel
for business or leisure; it is in relation to the latter that
the impact of the LCAs can be seen most clearly. It is
possible to theorise that people travel for leisure due
to three reasons, as illustrated in Table 2.

The first reason to travel is when people wish to get
to a specific destination, for example as a tourist or to

Table 2. The three reasons for leisure travel

(1) To a specific destination

(2) Non-fixed destination but has the desire to travel
(3) Decision promoted by the ticket price

Source: Figure 2, Customer Journey Model (above)




Gordon, BlazaE& Sheate:A Sustainability risk analysis of the Low Cost Airline sector

VR RAIR R RS R A RN S R A IRR R AR AR R R IR RN 21

Figure 4. Interviewees perspective of the main impacts of the development of the LCA sector
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visit friends or relatives and may look to an LCA to
fulfil these needs. However it is the second and third
suggested reasons to travel in which the LCAs have
the greatest impact. A person may have the desire to
travel, for example to go away for a weekend, but the
choice of destination may be strongly influenced by the
cost of a flight with an LCA. Thirdly, and perhaps
more significantly, the customer being directly
influenced to travel due to the low cost of the fare with
an LCA to a destination, even though they might not
have intended to travel at all before seeing the
advertisement. Therefore the choice of the airline may
be directly dependent on the ticket prices, rather than
the customer choosing the airline first. Even though
these theories cannot be verified by specific academic
research it is broadly supported within the current
literature (Lawton, 2002), with the observed effect of
the LCAs to increase the market and demand
(propensity) for travel on the routes they operate.

The impacts of the LCAs

The travel market highlights one of the main
impacts of the LCAs, which was recognised by 100% of
stakeholders when assessing their awareness of the
sectorsO development, which was described as
Ophenomenal® and Opronouncedd. The impacts of the
LCA business model are relevant, as they indirectly
highlight potential risks to the sector through

measures taken to mitigate against any negative
impacts. A variety of views were given and the
collation of the main views is represented in Figure 4
with an indication of the number of interviewees
recognising that particular impact.

The stakeholdersO views, of a stimulated new travel
market focused on price with more people now
travelling, agrees with the research that has been
outlined previously (CAA, 1998; Lawton, 2002). This is
emphasised by a representative of a main airline
stating the LCAs have OEEbroadened accessibility to a
wide range of customersO. The consensus among the
interviewees is that this has been realised through the
growth of shorter trips throughout the year, for
example weekend breaks. This growth has also had an
impact on tourism with new routes to destinations
where travel was previously very difficult. One
airline representative stated that new destinations
have been OcreatedO. An industry analyst implied
OEECharleroi [near Brussels] is now a de-facto airportO,
as Omost people will fly anywhere for £10, as people
like a change.O Ryanair has been cited as a main driver
of new market creation, as an industry commentator
defined it as Opurely a demand creatorO.

The increased market for leisure travel has also
resulted in changes in the expectations of customers
according to a number of interviewees. A holiday
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Figure 5a. The customer journey airline business model illustrating the sustainability impacts of the

airlines

SUSTAINABILITY IMPACTS

Customer opportunity for

¥ Tourism (leisure)

¥ Visiting friends & relatives (leisure)
¥ Business

¥ Influence of propensity to travel

¥ Method of ticket sales:
BDirect to customer (e.qg. internet)
Bindirect (e.g. travel agent
¥ Type of ticket B paper or reference no.
¥ Price of ticket

train, coach/bus or aeroplane
Impacts of noise, congestion, emissions,
infrastructure development

Airport
¥ Location:

EDistance from residential areas
¥ Local impacts

DBAIr pollution

BTraffic congestion
Pinfrastructure provision/ urbanisation
¥ Land take/ habitat loss
¥ Capacity issue
BNo. of available takeoff & landing slots
PPotential infrastructure development

(employment)

Different modes utilised, e.g. personal vehicle,

CUSTOMER DECISIONS

CUSTOMER JOURNEY STAGE

Decision to travel

Reason?
Business or Leisure

v

Reason for leisure travel

¥ Specific destination?

¥ Non-fixed destination but desire to travel?
¥ Decision prompted by ticket price?

Choice of Airline

Source of information? <—

Where ticket purchased?
e.g. travel agent/
internet/ telephone

What is the ticket? e.g. <
paper or reference no.

Cost:

¥ fixed/dynamic pricing g
¥ time before booking

¥ offer price

—

Demographics
of customer?

and ticket purchase A

Separate or Joint decision

(1) choice of airline, or

(2) ticket price deciding airline
(other factors, e.g. airport)

Choice in the type of
ticket? e.g. first/ business/ <
economy plus/ economy

Travel

y -

Distance from home?

to airport

~SA
Travel mode used? e.g. car/
train/ bus/coach/ aeroplane

Arrival at airport & location of Check-in desk

BLand contamination & groundwater pollution

No of staff available for check-in & assistance

What documents required?
. -€—
ticket or reference no.

Baggage allowance? <———

Special provisions?
e.g. customers with
special needs

Check-in

Length of time
g P

before departure

Continued overleaf

company representative summarised this by stating
that the Omentality® of customers has changed as

people now have a higher propensity to travel to new
locations at a cheap price.
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airlines (continued)

SUSTAINABILITY IMPACTS
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Figure 5b. The customer journey airline business model illustrating the sustainability impacts of the
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Sustainability Impacts

It is also important to identify clearly the
sustainability impacts of the LCAs business model. A
potential lack of awareness, or the low perception of
the importance of environmental/sustainability issues
relating to the LCAs by the stakeholders was found
when merely asked to outline their opinion of the
impacts of the LCA development, as all but one of the

interviewees concentrated on business issues. Figures 5a

and 5b again use the customer journey conceptualisation

of the airline business model but now indicate the
sustainability impacts. The extensive environmental
impacts are clear from particular stages and it should
be noted that the journey is completed twice for each
return trip increasing the scale of the impacts.

With this wide range of sustainability impacts it is
perhaps extraordinary that in examining all of the 17
EU LCAs only easyJet has a clearly stated
environmental policy (easyJet, 2003b). An example of
one of the key elements of the policy is that it uses a
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STRENGTHS
have increased significantly

year (caution with easyJetOs loss)

¥ The main elements of the model which allow cost reduction
thus producing the cheap flights:

B Use of uncongested airports
b Greater number of seats on planes

training costs
b High impact, cheap, basic marketing and advertising

load factors
b Ticketless system

P Internet main booking system
b Free (unreserved) seating arrangements

P One-class travel
P No free refreshments
D Reduced loading and cleaning time

D No belly freight carried

b Contracting out services

b Point to point travel

¥ ResultED fast turnaround times and high utilisation rates

¥ PricingED stimulating demand, and creating market, e.g.
leisure travel

¥ Previously avoided direct competition on the same routes

¥ Successful challenge to traditional main airlines; exploiting
weaknesses

wanting more tailored holidays

Table 3a. Initial LCA business model SWOT analysis b Strengths & Weaknesses

¥ PopularityED numbers of customers that are using the airlines ¥ Dynamic pricing models; have to book significantly in

¥ ProfitabilityED for example Ryanair having record profits this

b Usually limited types of plane (1) to reduce maintenance and

b Dynamic pricing model to achieve threshold yields/break even ¥ Reliance on the Internet for source of booking

b Less crew than the traditional carriers (reduced labour costs)

¥ Competitive challenge to the chartered carriersED customers

Sources: Blaza et al (2002); British Airways (1996); Caves (2003); CWT (2003); DfT (2002); Duffy (2002); Economist (2001);
Economist (2003a); Environment Daily (2003); Gilbert et al (2001); Grayling & Bishop (2003); Humphreys (2003); Janic
(2003); Johnson (2002); May (2002); Pastowski (2003); Pender & Baum (2000); Piga et al (2001); Rae (2001); RCEP (2002);
Rogers (2003); Spellar (2002, 2003); SDC (2001, 2002); Upham et al (2003); Whitelegg (2003).

WEAKNESSES

advance to obtain the cheapest tickets

¥ Ticket arrangements are not as flexible in comparison
with the main airlines, for example refunds and exchanges

¥ Less flexibility and response in terms of an operational
failure

¥ Reliance fast turnaround times to maximise utilisation,
therefore requiring uncongested airports

¥ Limit to developing the market artificially through fare
discounting? For example Ryanair not being able to give
away OfreeQ seats

¥ Having to try to avoid competition on routes

¥ No record of environmental/ sustainability management
(vast majority)

¥ Criticism over customer service and care

new fleet with high passenger load factors and thus
minimises noise and fuel burn per passenger. However
the advantages of these elements are likely to be small
compared to the impact of its growth in operations
resulting in many more flights, for example in the

recent (2002) order of 120 new Airbus aircraft.

The lack of policies within the LCA sector is
reflected among the range of stakeholders when asked
the importance of environmental/sustainability issues.
One-third stated that they did not consider it to be
very important currently, although it was noticeable
that this did not include the traditional and chartered
airline representatives. When considering the LCAs
the sector had no awareness of the issues as one
commented OThe issues are important, but they are not
parts of the thoughts of the LCAsO. There is one
noticeable exception that was uncovered during the

research, that of Flybe which did outline an
environmental programme in development. They were
concerned that OThe cost of fuel may increase and the
cost of burning fuel will increaseO.

In conclusion, the interviews have found a lack of
awareness of environmental issues and perception of
the impacts within the sector. Therefore the
examination of the model, the impacts of the sector,
and particularly in examining the wider issues of
sustainability may begin to highlight potential future
risks, or threats, to the sustainability of the LCA
business.

LCA SWOT analysis

Initial SWOT analysis

Table 3 illustrates the initial SWOT analysis of the
LCA business model from the scoping of secondary
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OPPORTUNITIES
¥ Predicted growth of air travel demand from government
consultation

¥ Future expansion of Southeast airports B potentially
increase in domestic flight markets to hubs

¥ Alternatively limit capacity at South East allowing regional
airport expansion. (Note no current regional airport strategy
b lobbying opportunity)

¥ Predicted increase business traveller market coupled with
decreasing corporate travel budgets

¥ Market expansion through route differentiation
¥ Potential of developing operating bases abroad

¥ New entrants D differentiation against current airlines

¥ The larger carriers, for example Ryanair and easyJet,
taking advantage over the predicted consolidation of the
industry

(Sources: as Table 3a)

Table 3b. Initial LCA business model SWOT analysis B Opportunities & Threats

THREATS

¥ Regulation/ legislation b fiscal, capacity, alternative modes
b e.g. Noise burden regulation

b Potential fiscal measures (internalising the externalities,
polluter pays policy):

b Tax b fuel, C02, water vapour, NOx

b VAT on tickets

b Emission trading scheme

b EU emission charge

b Voluntary agreements

b Auctioning slots b instead of current grandfathering
¥ No sustainability/ environmental management. e.g. no
strategic perspective on CSR issues

¥ Increasing awareness surrounding the reality of the
pricingeD e.g. corporate travellers

¥ Potential of teleconferencing for business

¥ Novelty wearing off and/or potential negative media press
coverage

¥ Future congestion of airspace and particularly airports
(capacity limited over and on ground)

¥ Slot availability at airports B limit on expansion
¥ Potential move to bigger and more congested airports
¥ Increase of airport charges

¥ Competition from main airlines. Adoption of similar
approaches, e.g. low price but with greater service benefits

¥ Competition with new niche low-cost airlines (some having
different business models), and the charter carriers

¥ Competition with other airlines, which has been previously
not experienced, as carriers expand

¥ Over capacity in the marketED due to increased competitic
¥ SafetyED potential effects of an accident. Risk associatec
with the brand

¥ EU looking into airport payments from continental regional
airports

¥ A terrorist incident b e.g. in Europe

¥ Cost associated with operating more than one type of
aircraft

¥ Modal substitution B e.g. expansion of HSR in Europe

¥ How to maintain profits and performance with acquisition of
new planes

material and preliminary stakeholder meetings. Even
though there are no weightings attached to any of the
individual factors, the current strong growth and
success witnessed by the sector can be inferred by the
significant number of strengths of both the features and
outcomes of the business model, and the limited number
of weaknesses.

However, the SWOT analysis also infers the
significant potential risk to the future of the business,
because of the relatively small number of opportunities
identified in comparison with the substantial number
of future threats to the business model. For example,

the threats include the range of potential fiscal
measures that could be introduced to address the
environmental externalities of aviation.
Stakeholder engagement & SWOT analysis
Following the initial SWOT analysis, stakeholders
were asked for their views using the same form of
analysis as represented in Table 4. It should be noted
that although the individuals expressed them in
specific ways, the areas of their comments were clearly
interpreted and analysed, and the frequency of
occurrence offers a qualitative assessment of
significance (or weighting). A number of immediate
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Table 4. SWOT analysis of the LCA business model b interviewee responses
STRENGTHS WEAKNESSES

¥ Perceptions of low fares D price acting as a driver. (4 ¥ Customer service B for example not accommodating people with
special needs, only abiding by the legal requirements. (2)
¥ Cost cutting B for example, ticket distribution via the ¥ Inefficiencies through the extra rotation which can lower load

Internet removing the need for travel agents. (3) factors (1)
¥ Clear marketing promoting band awareness. (3) ¥ Model limited in application B for example cannot be used for long
haul. (1)

¥ Exploiting market weakness D e.g. regional airports
and aircraft manufactures. (2)

¥ Operating at non-congested airports allowing high
utilisation of assets. (2)

¥ Yield management B for example maximising the
number of seats in aircraft. (2)

¥ Perception that the airlines can react quickly. (1).
¥ Ancillary sales, supplementing the price of seats. (1)

OPPORTUNITIES THREATS

¥ German market potential B new battleground. (6) ¥ Market saturation from over capacity due to too much growth
causing a range of effects. For example, sustaining high aircraft
utilisation rates and load factors. (13)

¥ French and Spanish markets also identified. (2) ¥ Environmental issues resulting in the introduction of an
environmental economic instrument. (7)

¥ Still room for continued growth. (1) ¥ Reality of pricing recognised by customers for their travelling costs.
(6)

¥ Competition from traditional carriers. (6)

¥ Perception of safety, and the results of any accident on brand. (4)
¥ European denied boarding and delays compensation Directive. (4)
¥ Tertiary continental airports, and the issue of subsidies. (3)

¥ Increasing fuel prices. (3)

¥ Rising congestion and increased charges at airports. (2)

¥ Competition from within the LCA market. (2)

¥ The issue of customers purchasing packages of hotels and flights
as the whole package is not ATOL bonded. (2)

¥ Competition from the chartered market. (2)
¥ Recession. (1)
¥ Management capabilities. (1)

* The number of interviewees that expressed that opinion is provided in parentheses

observations can be made. Firstly, the lack of consensus This expansion can clearly be seen in the EU as the

among the responses is surprising, only a few factors research identified a total of 17 airlines , which is a
having been identified by more than three (20%) significant increase on the 6 airlines identified by
stakeholders, and only five factors identified by 40% Lawton (2002). Five of these LCAs already commenced
or more of interviewees. Also, in ignoring the operations in 2003 and another two were due to launch.
weightings of the responses the pattern of factors Stakeholders perceived two particularly interesting
identified reflects the proportion of factors identified strengths of the business model. Firstly, the importance
from the wider research (Table 3), illustrating that the  of ancillary sales and, secondly (not given recognition
future is seen to be much more uncertain because of the in the initial analysis), the success of the model in
higher number of threats and limited number of allowing the airlines the opportunity to exploit
identified opportunities. market weaknesses. This has been shown by regional
The current reality (StrengthsE& Weaknesses) of thedirports offering favourable terms and conditions to
LCA sector attract the airlines, and the strong negotiating position
The current reality of the LCA sector has already the airlines have had when purchasing new aircraft

been clearly highlighted, with the rapid expansion of ~ fom manufactures, as illustrated in Table 5.

the market for low cost travel and the continued
forecast of the growth of the airlines (e.g. DfT, 2002).
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LCA Date of Order Manufacturer Details
easyJet  October 2002 Airbus

Ryanair March 2003 Boeing

Flybe April 2003 Bombardier

Source: easyJet (2003a); Ryanair (2003); Flybe (2003).

Table 5. Examples of recent aircraft orders within the LCA sector

120 A319 aircraft & options with price protection on a further 120 A319 aircraft

125 737-800 aircraft with options on a further 125 aircraft. This is an increase
of an initial order announced in 2002 for a total of 150 aircraft

17 Q400 aircraft and options on 20 more aircraft

The threats to the LCA business model

The identification of opportunities for growth is
limited, with stakeholders only suggesting the French,
Spanish, and mainly the German markets. By
comparison a considerable number and wide range of
threats to the business model have been identified,
both in the results of the initial analysis and range of
interviewee responses (Figure 6), which explicitly
highlight sources of risks to the LCA business model.

A number of examples of threats identified are
explored in more detail.

Market Saturation
Identified by 87% of stakeholders, is the prospect of

the market being able to sustain future expansion from
the number of new LCAs and the established LCAsO
aggressive growth strategies, as shown by the future
expansion of the aircraft fleet (Table 5). The business
model requires the maximisation of the utilisation and
load factor for each and every aircraft to generate an
economic return. Questions arise, therefore, about the
future business potential of the LCAs in stimulating the
passenger market, for example as illustrated at the
beginning of the customer journey. Consensus among the
stakeholders was that this may prove to be very
difficult, and may also lead to over capacity in the
market.

Area of threat identified

Figure 6. The stakeholder identified threats to the LCA business model
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Airport Details of Action

Strasbourg

Brussels Charleroi

Dusseldorf

Table 6. Details of court action against Ryanair in respect to three airports it serves

On the 27th August 2003 Ryanair gave one months notice that it was halting its route to Strasbourg
after a court action brought by Air France declared that the U1.4 m incentives that it was paid from the
state owned airport was illegal (BBC News, 2003b; Clark, 2003b).

European court action against the payments that is being made for the payments being made to Ryanair
from the local chamber of commerce (Travelmole, 2003c).

It should also be noted that Ryanair had to change the branding of an airport as Dusseldorf due to it
being located 40 miles away from the city after action by a German airline. This ruling only applies in
Germany but may threaten the LCA sector if similar action is taken in the EU (Travelmole, 2003d).

Evidence of this threat has been found with easyJet
and Ryanair load factors decreasing in comparison
with previous years. For example, easyJet revealed
that in the six months to March 2003, the average fare
decreased by 10.7%, as the airline unsuccessfully
attempted to maintain high aircraft load factors
(which decreased from 85.1% to 79.2%), despite an
increase in passengers, mainly due to the acquisition of
the GO airline, (Clark, 2003a;BBC News2003a).

Reality of Pricing of the Business Model

40% of the stakeholders, from a wide range of
perspectives, identified a threat from the nature of the
dynamic pricing system of the business model
indicating that the low price advertised could be very
different from the price actually paid by the customer.
This was seen as a significant risk as awareness of the
pricing reality may grow among customers and lead
them to look elsewhere, which can easily be
facilitated by the internet. This may be in conjunction
with the importance of other factors of the model that
will indirectly affect the perception of price. For
example, an analyst noted Oprice elasticity is not just
dependent on ticket costs, other elements of the journey

are also importantO. This is recognised by Janic (2003) as

the Ogeneralised travel costO which, for aviation,
would be the cost of travel to and from the airport plus
the cost of the ticket. Opinion from traditional and
chartered airline representatives also identified the
potential of other disadvantages of the model being
realised, such as the secondary airports far from the
destination city and the lower quality of service.
ConsumersO perception of this could be seen over the
Easter weekend in 2003 when Ryanair advertised one
million Ofreed seats but only managed to sell just over
50% (Rogers, 2003).

Safety

27% identified safety as a key threat to the business
and ultimately the brand. This is because consumers
may perceive the reduction of costs and the short
turnaround times as compromising the necessary safety
checks. Despite efforts from the airlines, history shows
the gravity of the safety risk to an LCA, e.g. the
failure of Valujet in the USA following an aircraft
crash (PenderE& Baum, 2000). It was interesting to note

that a number of the interviewees who highlighted
this risk also stated that there would be more risk to
the LCAs than if a traditional airline, for example
BA, had an accident due to the nature of the LCA
brand.

EU requlations (non-environmental)

There are two main examples of new regulatory
action by the EU identified as a threat to the LCA
business model:

¥ Passenger CompensatiAmecent announcement by
the EU that passengers will be entitled to
significant levels of compensation if they are denied
boarding, or are delayed, or whose flight is
cancelled (Travelmole, 2003aE& 2003b). A total of
27% of the interviewees agreed this is a threat, in
particular two of the three airline representatives,
one of whom made the interesting observation in
relation to risk OA lot of factors are out of the
airlinesO control and this is an example of one of
themO.

¥ Secondary Airport Subsidigs issue that has been
receiving more attention is that of the incentive
payments and discounted airport fees that Ryanair
has been receiving to agree to operate routes to
secondary airports (Clark, 2003Db). It is noteworthy
that even though both analysts and two of the
airport representatives perceived this as a threat
they did not consider it an important issue. In
comparison it is not surprising that an LCA stated
they had a Overy low opinion of itE a level playing
field is needed in the EU as there is not one at the
moment.O This has been recognised within the EU,
with action having been taken as traditional
airlines argue it is anti-competitive, with a number
of examples illustrated in Table 6.
Environmental issues

The lack of environmental awareness by the
stakeholders was again seen when asked about the
threats to the sector, with only 13% identifying
environmental and sustainability issues. However,
because of the importance of this area in the initial
SWOT analysis the stakeholders were specifically
asked whether the introduction of an economic
instrument that may have an impact by increasing costs
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by up to 10%, would be a threat to the sector. 47% of
interviewees did then identify the issue as a threat,
with a traditional airline representative commenting
Olt will be more of a threat to the LCAs as the fuel costs
are a higher proportion of their operating costsO. This
comment reflects the nature of the LCA business model,
which has slashed costs in all possible areas, but the
price of fuel is another factor that is beyond their
control. However, the remaining interviewees said it
would have the same effects across the industry and not
especially disadvantage the LCAs. This infers that
there is elasticity in the demand for the LCAs, but it
may have more effect than reflected in the perception
of the stakeholders as both Ryanair and easyJet have
had to lower their average fares to maintain load
factors. An economic instrument would work against

this.

External Competition

Opinion was divided among the interviewees about
the threat posed to the LCA business by the
competitive response of both the traditional and
chartered airlines. However BAOs advertising now
resembles the direct price-driven marketing of the
LCAs. It ran a television advertisement during 2003
highlighting the potential disadvantages of
travelling with an LCA. In the Guardian/Observer
travel awards BA was voted by the readers the OBest
LCAOQ, reflecting the cheaper fares the airline is now
offering (Guardian, 2003a). Furthermore, the threat of
the traditional airline response is seen in other actions
that the airlines are taking, such as instigating court
action in Europe over secondary airports.

Modal substitution

This issue was not raised directly by any of the
interviewees, but the threat of High Speed Rail was
clearly identified in the literature regarding the future
sustainability of aviation (BishopE& Grayling, 2003;
Janic, 2003). All stakeholders were therefore asked
whether High Speed Rail is a significant threat, with
66% of the stakeholders considering it did have
potential. One charter airline representative had a
strategic viewpoint that CHigh Speed Rail should be
targeted at readily substitutable flights by taxing
these routes higher and therefore hitting them
disproportionatelyO. This would seem very unlikely to
occur but does reflect an understanding of the
sustainability arguments and was reflected in
EurostarOs submission to the UK GovernmentOs airport
consultation (Eurostar, 2003).

Internal LCA sector competition: the example of
the new entrant airlines

The final threat is that of competition within the
LCA sector itself, which surprisingly only both of the
LCA interviewees identified. A recent development is
that easyJet and Ryanair have been targeting each

other through their advertisements. A more interesting
development that has not been recognised in the
literature or among the stakeholders is the threat to
the established LCAs by new entrant airlines. For
example Flybe is an example of a traditional airline
that relaunched itself as a new entrant to the LCA
market in August 2002. In comparison, Now-airlines
was an LCA that intended to launch in October 2003. It
branded itself as a Osecond generation LCAQO, because of
the significant differentiation from the generic LCA
model, most importantly via a fixed pricing system
that would work in total contrast to the dynamic
pricing system, with every seat on a given flight sold
at the same price. However, the airline failed to
launch, despite having very advanced business plans,
and was bankrupt in July 2004. That is not to say that
alternative models may not challenge existing LCAs in
the future.

Discussion
What is the Future of the LCA Sector?

From the viewpoint of the majority of stakeholders
(80%) the LCA sector will experience consolidation in
the next few years after growth on the continent,
especially in Germany. This concurs with the American
experience of rapid expansion followed by
consolidation (Lawton, 2002) and with commentators
who argue that the European industry will be formed of
five airlines in the future including Ryanair and
easyJet (Johnson, 2002; Rogers, 2003). However, even
though there are clear advantages of operating on a
large scale, an LCA representative cautioned OAIl of
the growth will cause trouble for the sector in the
futureO. Industry representatives commented that the
whole industry is moving towards a Omiddle ground®
when OPeople will not talk about LCAs and traditional
airlines®, and OThere will be less distinction between
themO. This can already be seen with the traditional
carriers cutting costs and adopting elements of the LCA
business model (e.g. reduced in-flight service), and
some of the LCAs differentiating their model to offer
main airports (easyJet) and higher quality service
(Flybe).

The predicted trend of consolidation has to be
questioned as no source predicted the growth in the
number of airlines in recent years despite the
acquisitions and loss of Buzz and GO. For example, the
research identified five airlines commencing
operations in 2003, and therefore the question is
whether this trend will continue, particularly with
the potential openings of new markets from 2004 with
EU expansion. In addition, to provide an update
subsequent research has found that this trend continued
in 2004 with at least another six LCA's commencing
operations. Therefore this raises the question of
whether this trend can be sustained or whether the
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predicted consolidation of the sector will occur?

When examining the future two-thirds of the
stakeholders considered that the LCA business model
could not be extended to long haul; some elements of the
model are not applicable (e.g. short turnaround times
and rotations), and there are external factors beyond
the control of the model (such as bilateral agreements
and a different economic demand curve for long haul).
Be that as it may, some believed that an operator
would try, with a potential route suggested by two
stakeholders being London Stansted to Baltimore. By
contrast, the application of the short haul LCA model
is becoming established worldwide (Table 7),
facilitating an increase in the number of passenger
journeys for short haul aviation.

Wider Risk Analysis

The interviews of the key stakeholders have
indirectly allowed the identification of another
critical risk to the business: the lack of strategic
management perspective within the LCA sector. A
significant example of this is the missed opportunity
for the LCAs in the UK Air Transport Consultation, as
there was no evidence of any real participation or
submission to the consultation process. A strategic
perception would have been to lobby against the
expansion of the main airports, instead focusing on the
advantages of using existing capacity, and siting future
developments at regional airports. This would have
given the LCAs a competitive advantage at these
airports through their established presence and would
have allowed these airlines to emphasise the
sustainability of their operations by not requiring
immediate infrastructure development.

The LCA sector clearly has a lack of perception of
sustainability issues. A traditional airline
representative remarked OThey ride roughshod over
the environmental agendaO. However the research has
shown that by not addressing the wider aspects of
sustainability, as with the identified impacts of the
business model, this may translate into threats
potentially affecting business viability. This again
shows the lack of strategic perspective in the sector, as
a chartered airline representative commented OThey
(the LCAS) have never had it so good as now. But
greater demand for the same resources and regulatory
pressure for more environmental protection will affect
them®. However, it is apparent from the stakeholder
interviews that the Government does not have any
specific views on the LCA sector. The traditional
airlines perspective was that by ignoring these issues
the LCAs may cause governments and regulators to
impose measures on the whole aviation industry.
Realistically, no measures could be taken directly
against the LCAs alone, as this would be seen as anti-
competitive, but measures could be taken regarding

Table 7. Some examples of the application of the
LCA business model outside the USA & Europe
Airlines Country

Virgin Blue Australia

Air Asia Malaysia

Air Mekong Cambodia

Air New Zealand New Zealand

Air Do and Skymark Japan

Air Arabia United Arab Emirates
Air Paradise Bali

Source: Economist (2003b); Lawton & Solomko (2003)

short haul flights to assist modal substitution.

The threat of a lack of strategic awareness is of
major importance for the larger airlines, easyJet and
Ryanair. It seems unrealistic that they can concentrate
solely on expansion while ignoring the impacts of their
businesses. Management of governance, for example
management of their stakeholder relationships at all
levels, will be critical in future. However, this is
currently not occurring, as shown by their response to
the European Directive regarding passenger
compensation (Travelmole, 2003a). As a traditional
airline representative stated, OThe LCAs did not see it
coming®. Corporate Social Responsibility, was also
mentioned by a third of the interviewees as being more
important in the future, particularly from an
investment perspective, as this will force the airlines
to address these issues, for example in identifying their
environmental liabilities.

The potential OSustainability ArgumentO supporting
the LCAs

Lack of strategic management is also shown by the
airlines failing to include the sustainability arguments
in support of their operations. The majority of LCAs do
not have any sustainability or environmental policies
but it is important to consider any potential developing
threats from ignoring these issues. A BA representative
argued the LCAs could be considered from a Otriple
bottom-line perspectiveO as, OEconomically they bring
economic benefit to areas, socially they provide access
to low income travellers, and environmentally, if
pressed, the argument can be made they do use less
congested airportsO. However these arguments can
clearly be deconstructed (e.g. see Whitelegg, 2003).

Conclusions

A number of important conclusions can be drawn from
the sustainability risk analysis of the LCA sector:

¥ Extensive range of riskéssignificant number of
threats to the LCA sector have been identified.
These range from direct business factors, such as
potential market saturation leading to increasing
competition among the airlines, to the potential
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liability of the brand in relation to safety.

However, the risk also includes a range of
sustainability issues, such as the potential
introduction of an environmental economic

instrument which will increase the cost base of the
LCAs. The analysis also serves to demonstrate that
sustainability and business risks are inherently
interlinked.

¥ The differentiation of LCA business models and
elements of riskhe customer journey airline
business model has demonstrated the key areas of
differentiation between the LCAs, exposing these
airlines to a number of different threats. For
example, Ryanair has been subjected to court action
over the subsidies it has received from the use of
tertiary continental airports, whereas easyJet has
decided to operate two different manufacturersQ
aircraft increasing its potential cost base.

¥ Importance of sustainability analysife range of
sustainability threats identified in the SWOT
analysis, primarily resulting from the sectorOs wide
range of impacts demonstrated by the customer
journey, provides justification for completing the
risk analysis from the viewpoint of a sustainable
business.

¥ Future OpportunitiesThese seem to be limited to
current expansion within the main markets of the
EU, e.g. Germany. The LCAs are likely to remain a
short-haul operation due to the prerequisites of the
business model. New entrants will increase internal
competition and possibly lead to direct competition
on some routes. In attempting to compete, new
business models may be adopted.

It is clear from this study that there are a large
number of significant threats to the business model and
wide ranging negative sustainability impacts. This
results in the airlines having a high risk exposure.
Even though a detailed analysis has not yet been
performed on all of the threats, the research suggests
that the low cost airlines are founded on a business
model which is not OsustainableO in the long-term,
either in business terms or in the wider sense of
sustainability (i.e. the economic, social and
environmental factors).

Strategic Management Challenge

This research has also provided an examination of
the strategic attitudes of the aviation industry. The
interviewees were drawn from a wide spectrum of
organisations as representative examples of the
industry, and as they held senior positions should have
been able to take a strategic view. However, the
majority of stakeholders either had a lack of
perception of sustainability issues, or a lack of joined-
up thinking between the awareness of the issues and
their potential business impacts. In addition, there was

no sense of a consistent strategic viewpoint on these
issues across the industry or even evidence of strategic
thinking in general business considerations. For
example, both BA and Virgin stated that the impact of
the LCAs was not foreseen, but this is extraordinary
because of the earlier origins of the LCA business model
in the USA and the effects it had on the traditional US
carriers.

Due to the wide range of risks to the LCA sector, and
which may also be relevant for short-haul aviation in
general, the industry needs to heed the lessons and plan
strategically for the future. An example would be to
examine the potential of substituting some short-haul
flights with High Speed Rail producing a
sustainability benefit and strategically allowing more
valuable airport capacity for profitable long-haul
flights, for which there is no viable alternative. In
terms of sustainable production and consumption the
airlines should take the view that they are in the
business of providing a service of Omoving peopled and
therefore giving people a choice of transport mode.
This may be seen as radical, especially when a
company such as Virgin, whose brand is associated
with innovation, has not taken a strategic perspective
on the issue despite operating both air and rail
services. However the challenge is for a visionary
operator to attempt to address these issues with a
sound business approach.

There is, therefore, also considerable scope for
future research in the LCA sector, e.g. into the elements
of the customer journey and key decision points,
sustainable business models, opportunities for
diversification of transport modes, and sustainability
risk assessment methodology itself. The influence of
the LCA sector is clearly here to stay, even if
individual airlines fall by the wayside as competition
in the European LCA market matures.
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