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ABSTRACT
Purpose: The purpose of this study is to make clear the effects of LCC (Low Cost Carrier) on the
UK’s regional airports.

Methodology: This study conducts two stage procedure to evaluate the LCC effects to airport
management. At the first stage, we calculate the technical efficiencies of regional airports in the UK by
DEA (Data Envelopment Analysis). Then at the second stage, we estimate some variables that
influences on DEA scores calculated in the first stage by Tobit regression model.

Findings: Our findings are that LCC as well as charter flights are the most important contributor to
airport performance of aeronautical activities. On the other hand, as for the total activities, charter
flights make higher contribution to airport performance than LCC flights.

Research Implications: This research could demonstrate many factors influenced on management
performance of airport.

Practical Implications: This research could give airport manager useful information about strategies
of airside and landside operation.

Originality: Empirical analysis about LCC impacts to airports is research field with fewer previous
studies.
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Introduction

Recently, LCC (Low Cost Carrier) has developed around the world. Especially in these days, many
LCC companies in Southeast Asian such as Air Asia have entered into an air transport market and
expand their network. In Japan, Peach Aviation that is the first LCC company in Japan starts their
operation on March 1, 2012.

Along with LCC development, many airport operators in the world try to attract LCC companies. In this
study, we will make clear the effects of LCC to airport management by quantitative analysis using the
dataset of the UK. UK is the most advanced country regarding LCC. easyJet based in Luton UK is the
second LCC company established in Europe and the number of its international scheduled passenger
in 2009 is the third place in the world.

LCCin the UK

The first air transport policy which is mentioned LCC in the UK was the White Paper, “The Future of
Air Transport” issued in 2003. As illustrated in Figure 1, traffic to/from UK regional airports grew
rapidly over the past two decades. Total humber of passengers using UK regional airports has
increased by 150% since 1990,

<!> CAA (2005), p.ix.
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According to CAA (2005), reasons behind such a growth are:

1. Rapid expansion of low-cost carriers (LCCs) stimulated by the liberalization of European air
services from 1993.

2. Impacts of LCCs unlocking latent demand from passengers who were keen to travel from their
local airport.

3. Great tendency toward privatization or commercialization of regional airports: making competitive
pricing and seeking out new air services more actively.

As seen above, LCC has a great effect on UK regional airports development.
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Figure 1: Traffic at UK regional airports 1980-2004
Source: CAA (2005), p.3.

Methodology

We employ two stage procedure to evaluate the LCC effects to airport management. At the first stage,
we calculate the technical efficiencies of regional airports in the UK by DEA (Data Envelopment
Analysis). Then at the second stage, we estimate some variables that influences on DEA scores
calculated in the first stage by Tobit regression model.

Table 1 shows some previous studies regarding to airport productivity or efficiency and regression
analysis. Most of these studies use DEA as an evaluation method of airport performance.

DEA is the method which evaluates technical efficiency defined as a ratio like output/input using linear
programs. DEA provides a scalar measure of relative efficiency by comparing the efficiency achieved
by a decision making unit (DMU) with the efficiency obtained by similar DMUs. The line connecting
the most efficient DMUs is called "efficient frontier" which envelops inefficient DMUs. In general,
DMUs on the frontier is defined as score 1, the other is scored in proportion to distance from the
frontier (see Figure 2).

DEA can treat multiple input and output. Therefore, it is the most suitable method to evaluate airport
efficiencies because it produces multiple outputs such as passengers and cargo.

First stage

In the first stage, we conduct two kind of DEA measurements; aeronautical activities (Measurement A)
and total activities including non-aeronautical activities such as retail and car parking in terminal
facility (Measurement B). Table 2 shows inputs and outputs of the DEA analysis. Our dataset is
composed of one input and three outputs. Aeronautical costs (for the Measurement A) and total costs
(for the Measurement B) are used as input variables. As for output variables, we use Work Load Units
(WLU), air transport movements (ATM) and aeronautical revenue (for the Measurement A) and total
revenue (for the Measurement B). WLU is a concept of aggregation by the proportion of one
passenger to be corresponded to 100 cargo kilogram. All data is derived from CRI (2008). The DEA
model is output-orientated CRS.

<%> CAA (2005), pp.ix-X.
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Author(s) Samples Method

Gillen & Lall (1997) 21 US airports DEA>>>Tobit regression
Parker (1999) BAA airports, 1979 to 1995 DEA

Sarkis (2000) 44 US airports DEA

Ito (2001) BAA airports, 1966 to 1995 DEA

Martin & Romén (2001) 37 Spanish airports DEA

Martin-Cejas (2002) Spanish airports Translog cost function
Abbott & Wu(2002) Aussie airports in the 1990s DEA

Fernandes & Pacheco (2002) 35 Brazilian airports DEA

Pacheco & Fernandes (2003) 35 Brazilian airports DEA

Bazargan & Vasigh (2003) 45 US airports DEA

Pels, Nijkamp & Rietveld (2003) |European airports DEA

Yoshida(2004)

30 Japanese airports in 2000

Endogenous-weight TFP

Yoshida & Fujimoto (2004)

67 Japanese airports in 2000

DEA, Endogenous-weight TFP

Yokomi(2005) 6 BAA airports, 1975 to 2001 Malmquist DEA
Oum, Adler & Yu(2006) World's 116 major airports Variable Factor Productivity (VFP)
Barros & Dieke(2007) 31 Italian airports, 2001 to 2003 DEA

Barros(2008a) 27 UK airports, 2000 to 2004 Random stochastic frontier model

Barros(2008b) 32 Argentine airport authorities, 2003 to 2007 |DEA>>>Truncated bootstrapped two-stage regression
Chi-Lok, A.Y. & A. Zhang(2009) |25 major Chinese airports, 1995 to 2006 DEA>>>0LS and Tobit regression

ATRS(every year) World's major airports Residual (Net) Variable Factor Productivity

Table 1: Previous studies regarding to airport productivity or efficiency and regression analysis
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Figure 2: Concept of DEA

Measurement A

Aeronautical activities

Measurement B

Total activities

Inputs |Aeronautical costs Total costs
Work Load Units (WLU)*
Outputs Air Transport movements (ATM)

Aeronautical revenue

Total revenue

Table 2: Inputs and outputs of the DEA analysis

Table 3 shows sample of airports. We adopt 18 airports for Measurement A and 21 airports for
Measurement B as our sample. We can not obtain the aeronautical cost data for Blackpool, Coventry
and Doncaster Sheffield airport. The result of DEA analysis is shown in Table 4.
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Measurement A | Measurement B Airport Measurement A Measurement B
Aberdeen * * Aberdeen 1.000 1.000
Belfast International * * Belfast International 0.989 1.000
Birmingham International * * Birmingham International 0.660 0.660
Blackpool * Blackpool 0.319
Bournemouth * * Bournemouth 0.550 0.652
Bristol * * Bristol 1.000 1.000
Cardiff International * * Cardiff International 0.770 0.754
Coventry * Coventry 0.470
Doncaster Sheffield * Doncaster Sheffield 0.301
Durham Tees Valley * * Durham Tees Valley 0912 0.882
Edinburgh * * Edinburgh 1.000 0.964
Exeter * * Exeter 0.671 0.522
Glasgow * * Glasgow 0.851 0.826
Humberside * * Humberside 0.537 0.553
Leeds Bradford * * Leeds Bradford 0.864 0.843
Liverpool * * Liverpool 0.927 0.715
Manchester * * Manchester 0.933 0.689
Newcastle * * Newcastle 0.907 0.659
Norwich * * Norwich 1.000 1.000
Nottingham East Midlands * * Nottingham East Midlands 0.871 0.740
Southampton * * Southampton 0.987 0.933
Total 18 21

Table 3: Sample of airports

Second stage

Next, in the second stage, we conduct regression analysis. Dependent variable is DEA efficiency
scores of each airport calculated in the first stage. Independent variable is shown in Table 5. We
define route structure (OTHINTSCH, CHAFLT and LHRSCH) and ownership structure (PRIVAT, PPP
and COMMER) in addition to LCC service (LCC) as a factor affecting an airport performance. All data
is derived from CAA (2006) and CAA (2007). We specify the Tobit model as follows. This model is
preferred to OLS as a regression because DEA efficiency scores are censored from above at one.

The result of Tobit regression is shown in Table 6.

Yi*=X'f+¢
Yi* Yi*>0
Yi=
0 Yi*<0

Yi : DEA score of airport

Table 4: DEA scores

X : Matrix represented by LCC service, route structure and ownership structure variable

B : Parameter

& : Error term

Variable Description Source
OTHINTSCH |ATMs of non—EU international scheduled passenger flight. CAA (2006) UK Airport Statistics 2006 (annual).
CHAFLT ATMs of charter passenger flights. "
LHRSCH To and from London Heathrow scheduled passenger flights ”
dummy.
Lcc |-GG ratio. which means the peroentage of LCC passenger to |oxx (2007) Air Services at UK Regional Airports (CAP 775).
total passenger numbers.
PRIVAT Full privatization dummy. "
PPP PPP dummy. "
COMMER  |Public owned commercialization dummy. "

Table 5: Independent variable
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Measurement A (Aeronautical activities)

dea Coef. std. Err. t P>|t] [95% conf. Interval]
othintsch -.0000562 .000024 -2.34 0.036 -.0001082 -4.30e-06
chaflt .0000489 .0000135 3.63  0.003 ** .0000198 .0000781
Thrsch .2846481 .1352902 2.10  0.055 *** -.0076285 .5769247
Tcc .0077053 .002247 3.43 0.004 * .,0028511 .0125596
privat .1996362 .1643459 1.21 0.246 *** -_1554116 .5546839
commer -.2298884 .2141755 -1.07 0.303 -.6925864 .2328096
/sigma .2475817 .0477903 .1443369 .3508264

Measurement B (Total activities)

dea Coef. std. Err. t P>|t] [95% conf. Intervall]
othintsch -.0000594  .0000292 -2.03  0.059 -.0001213 2.53e-06
chaflt .0000452  .0000163 2.78 0.013 * .0000107 .0000798
Thrsch .2549884  .1601799 1.59 0.131 ** -.0845778 .5945545
Tcc .0041138  .0021403 1.92 0.073 -.0004234 .0086511
privat .3143173  .1676567 1.87 0.079 * -.041099 .6697336
commer -.0823912 247747 -0.33 0.744 * -.6075915 .442809
/sigma .3044152  .0540812 .1897683 .4190622

Table 6: Result of Tobit regression
**x ** and * indicates significance at a 1%, a 5% and a 10% level respectively.

Conclusion

As a result of our analysis, we found that LCC as well as charter flights are the most important
contributor to airport performance of aeronautical activities. On the other hand, as for the total
activities, charter flights make higher contribution to airport performance than LCC flights. It suggests
that LCC passengers are supposed to spend relative less at a non-aeronautical facilities (restaurants
and shops) on airport.

Other findings are that scheduled services to and from London Heathrow airport stimulate
aeronautical performance of airport, and ownership structure is less important factor to airport
performance than LCC and charter flights. However, as for the total activities, full privatized airports
achieve relative higher performance.
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