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GAGING INNOVATION WORTH FOR AIRLINES

ABSTRACT
Innovation is designed and intended to help airlines gain a competitive edge in the
market. This article examines the extent to which innovations enhance airline value. For
this purpose, we measure the effect that airline innovations have on its market value. An
increase in the market value is significantly found when an airline announces an
innovation. Note, however, that not all innovative actions are equal: while the
innovations “advanced customer segmentation” and “new technologies” bring about
similar returns -thereby having the same effects on the airline value-, when compared to

the innovation “new business models”, the formers significantly outperform the latter.
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1. INTRODUCTION

Stemming from Franke’s (2007) provocative -but certainly appropriate-
statement that “innovation has no value in itself -it must solve a major problem or create
a competitive advantage-“, this article analyzes how worth airlines innovations are
considered to accrue to their firm value. Certainly, innovation has attracted a lot of
attention from both researchers and practitioners (Halpern, 2010), especially because of
the “hypercompetitive environment” (Jarach, 2002) airlines have to cope with; however,
when it comes to the relationship between innovation and firm performance the number

of studies is more exiguous.

In this regard, Franke (2007) discusses on this issue and suggests that revenue,
cost and quality are the main drivers derived from airline innovations that can have an
effect on performance. Essentially, any innovation brought out to enhance service
quality is expected to have a positive effect on demand; that is, an ameliorated product
should increase its attractiveness so that loyalty is enhanced and new passengers might
feel attracted, thus, augmenting revenues. Alternatively, an innovation can also be
introduced to reduce costs, which would lead to an improvement in profits. Either
innovation objectives (demand-enhancing or cost-cutting) would obviously imply an
extra investment; but airlines innovate with the expectation to offset this extra
investment with the revenue derived from the innovation -with the first purpose-, or

with the cost reduction attained -with the second aim-.

Evidently, the amount of revenue and costs will be contingent on the type of
innovation. In this regard, Franke (2007) distinguishes among the following innovative
options: 1) New business models that re-organize some facets of an airline’s portfolio;
i1) Advanced customer segmentation that aims at customer relationship management;

and ii1) New technologies that seek efficiency.

On this account, the primary purpose of this article is to assess the effect of
innovation on airline value and, at the same time, to delve into the potential contribution
of each innovation type. To this end, Section 2 presents the research design with the
method employed and the data use; Section 3 shows the results and Section 4 the

conclusions.



2. RESEARCH DESIGN
2.1. Method

To analyze the effect of innovations on airline value we follow a two-stage
process: 1) selection of the market model specification that best fits the return series; and

i1) estimation of the abnormal returns derived from an innovation announcement.
Selection of the market model specification

The market model of Sharpe (1963, 1964) is used as this model allows
calculation of the variation in share prices on any given day. By using this model, the
first stage estimates the normal returns that are expected when no other relevant

information available exists, by means of the following expression:
R, =a,+ BRM, +¢, (D

in which R;; represents the returns on the firm’s share i on day ¢, and RM; is the rate of
returns on the market portfolio on day ¢. The parameters «; and f; represent the constant

and the systematic risk on share i, respectively, and &; is the error term.

In order to control for kurtosis and heteroskedasticity in the error term, we
estimate autoregressive conditional heteroskedasticity models to find the one that best
fits the return series. The main purpose of the autoregressive conditional
heteroskedasticity models is to model the conditional variance of returns. Such models
distinguish between unconditional variance, which is constant and stationary, and
conditional variance, which is modified by the available information. The specific ones
appraised here are the symmetric models, ARCH by Engle (1982) and GARCH by
Bollerslev (1986), and the asymmetric ones, EGARCH by Nelson (1990) and TGARCH
by Glosten, Jagannathan and Runkle (1993) and Zakoian (1994).

A symmetric model assumes that the effect of new information on the variance
is independent of its sign. Thus, letting p be the number of lags, returns defined by
means of an ARCH(p) model are obtained by the expression (1) where

g, =h*n, and &/ &r1,&1-2,..~N(0, hi)
being

nie1.1.d. with E(#7:)=0 and E(77°1)=1



In this context, A;; is the conditional variance and is represented as

where ¢; and A;; are parameters to be estimated.

The generalization of this model gives rise to GARCH(p,g) models, where ¢ is
the number of lags of the autoregressive part. In this case, the conditional variance is

expressed as

p q
hit :ci +Z/14'j8§7j +;7/lkhit—k (3)

J=1

Notwithstanding, returns can sometimes show a different degree of sensitivity in
the face of good or bad events. Considering such possible asymmetry, other
generalizations have been proposed. The first of these is the EGARCH(p,g) model, in

which the conditional variance is

h, —exp{c +z{ hm%wy h“2]+27”‘ ln(h,,k)} 4)

it—j it—j

and finally, the TGARCH(p,q) model, whose conditional variance is represented by the

expression

h _C +z/11/ lt] l ztl zt1+zyzk it—k (5)

where D, , =11f ¢,

it-1

<0 and D, , =0 otherwise.

To estimate these models the maximum likelihood method is used. The selection
of the best model is made by employing Schwarz’s Information Criterion, defined as
SIC=-2log(LmL)/M +klog(M)/M, in which Lmr represents the likelihood function, M is
the number of observations and & the number of parameters in the model. This measure,
apart from considering the likelihood function, takes the parsimony of the model into
account by adjusting for the number of parameters, which are considered as a penalty.

According to the way SIC is defined, the model with the lowest value will be preferred.

Estimation of the abnormal returns



To estimate the abnormal returns derived from innovation announcements,
Karafiath’s (1988) alternative event methodology is used. The application has to resort
to this, rather than the traditional two-step event-study methodology, because of the
closeness of some events. Nevertheless, Karafiath (1988) indicates, and Norton and
Pettengill (1998) corroborate, that the results usually obtained in the traditional two
steps can be obtained in a single multiple regression. In fact, Karafiath’s proposal
consists of appending a vector of dummy variables to the right-hand side of the market

model.

As the interest is in measuring the abnormal returns derived from an innovation,
expression (1) incorporates a dummy variable D;, which indicates the day the

innovation has been announced. The resulting market model is as follows:
R, =a,+B,RM,+&D, +¢&, (6)
where & is a parameter to be estimated and expected to be positive.

Going a step further, the paper tests the existence of potential differences among
different innovation types: new business models (NBM), advanced customer
segmentation (ACS) and new technologies (NT). Taking NBM as the base reference,

the final market model is:
R,=a,+pB,RM, +7.D,ACS +1n,D,NT + ¢, (7)

where 7 and 7, are parameters that capture the excess returns derived from ‘“advanced

customer segmentation” and “new technologies” over “new business models”.
2.2. Data

The empirical analysis is applied to Iberia, the leading airline company in Spain
that trades on the Spanish Stock Market. To detect its innovation activities we use the
Factiva database and look for combination of key words such as the “company name”,
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“innovation”, “innovate”,
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novelty”, “new product”™, “new service”, “new process”,

29 (13 2 13

“new procedure”, “new system”, “new technology”, among others. The event day is
defined as the first day in which the news was divulged in any of the publications used
for the database. The search detected a sample of 36 innovations. Then, we collect data
on market measures of performance. The raw data are the daily returns on Iberia shares
during the period April 3, 2001 to 31 December 31, 2008, temporal period defined by

the availability of daily stock market information. These daily returns are adjusted with



dividends, subscription rights and splits, so that they are expressed by
Ri=Ln(P+SF+r+dy)-LnP..,, where P; is the price, SF; the split factor, 7; the suscription
right and d, the dividend paid, all of which refer to day ¢.

3. RESULTS

The first step in the analysis is the selection of the market model specification
that best fits the return series. Table 1 shows each model’s fit. According to the Schwarz
Information Criterion, the specification which appears to be optimum is the

EGARCH(1,1).
“Table 1 about here”

After determining the model that best fits the return series, the second stage
estimates the abnormal returns derived from the innovation announcements. Table 2
presents the parameter estimates for two models: the model that includes “general
innovation announcement” without distinguishing the innovation type (Equation 1), and
the model that introduces the innovative options: new business models, advanced

customer segmentation and new technologies (Equation 2).
“Table 2 about here”

Regarding the parameters of interest, the estimation obtains a significantly
positive parameter for “ general innovation announcements” (Equation 1), which shows
evidence that innovation has a positive effect on the airline value, which is in line with
the positive expectations posited by Franke (2007). When distinction among innovation
types is made, we find that both ‘“advance customer segmentation” and ‘“new
technologies” outstand “new business models” in terms of excess returns. In fact, the
formers are not significantly different (3?=0.007; p<0.929). A possible explanation for
this result is the fact that, in general, potentially higher costs might be engaged in
creating new business models; not for nothing, Franke (2007) emphasizes the “potential

risks” inherent in the distinction of innovation actions.

Note that the use of the market value allows the analyst to examine the effect of
innovation on performance by estimating unbiased market predictions on future profits.
Specifically, once the innovation has been announced, managers might whish to see

how the company’s share prices are evolving so as to assess how shareholders perceive



a particular innovation announcement. Also important is the following: the fact that an
innovation has a positive impact on the firm value means that the market considers that
an innovative airline is a healthy firm. Consequently, it is not irrelevant for them, and it
is something they should not neglect, the fact that not only is it important to invest in

innovations, but also to publicly show that they are doing so.

4. CONCLUSIONS

Given that innovation has no value in itself and must solve a major problem or
create a competitive advantage (Franke, 2007), there is a strong necessity for decision
makers to know, first, whether innovation is perceived to be valuable by investors and,
second, which innovation action leads to the best performance. Accordingly, this article
analyzes the effect of innovation on airline value and distinguishes potential

differentiated effects from distinct innovative options.

The results show that innovations conducted by airlines help increase their
market value as excess returns have significantly been detected on the day the firm
announces the innovation. Also, it is important to point out that not all innovative
actions have the same effects: while “advanced customer segmentation” and “new
technologies” bring about similar returns, when compared to “new business models”,

the formers outperform the latter.
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Table 1.

Selection of the model s

ecification

SIC

SIC

SIC

ARCH (1,1)
ARCH (2,1)
ARCH (2,2)
ARCH (1,2)
ARCH (3,2)
ARCH (3,3)
ARCH (2,3)
ARCH (3,1)
ARCH (1,3)
ARCH (4,4)

-4.865
-4.962
-4.968
-4.962
-4.965
-4.961
-4.967
-4.960
-4.968
-4.959

TGARCH (1,1) -4.956
TGARCH (2,1) -4.959
TGARCH (2,2) -4.963
TGARCH (1,2) -4.968
TGARCH (3,2) -4.956
TGARCH (3,3) -4.958
TGARCH (2,3) -4.964
TGARCH (3,1) -4.958
TGARCH (1,3) -4.964
TGARCH (4,4) -4.956

EGARCH (1,1)
EGARCH (2,1)
EGARCH (2.,2)
EGARCH (1,2)
EGARCH (3,2)
EGARCH (3,3)
EGARCH (2,3)
EGARCH (3,1)
EGARCH (1,3)
EGARCH (4,4)

-4.988
-4.986
-4.980
-4.984
-4.975
-4.971
-4.976
-4.978
-4.982
-4.961

The SIC for the specification Arch(1) is -4.86.



Table 2. Effect of the innovation announcement day on firm value

Equation1 Equation 2

Variables
Parameters Parameters
Market portfolio 0.874* 0.875?
(Rn) (0.022) (0.023)
Innovation announcement 0.0059°
(14) (0.002)
Advanced customer segmentation 0.006¢
ACS) (0.003)
New technologies 0.0070¢
(NT) (0.003)
Constant 0.00009 0.00009
(0.0003) (0.0003)
c -0.595% -0.5922
(0.049) (0.049)
A 0.247? 0.245°
(0.017) (0.017)
) -0.013 -0.012
(0.010) (0.010)
y 0.947% 0.947%
(0.005) (0.005)
Log-likelihood 4895.04 4895.58
Schwarz Information Criterion -4.988 -4.984

a=prob<0.1%; b=prob<1%; c=prob<5%; d=prob<10%
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