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Abstract

Sustainability was investigated in the ability to reliably anticipate airline market
share, which is critical for effective business strategy. As a result, a model was
created to address the issue of airline market share across all Nigerian airport
routes. The model took into account the explanatory variables average fares
paid by various airlines passengers, number of competitors at each route, fre-
quency of flight, and the total number of enplaned passengers. The model illu-
strated how it may be used to determine an airline’s sustainability. It was ob-
served that all of the parameters in the model were statistically significant and
exhibited the predicted signs. As a result, the market share of Nigerian airlines
can assess the sustainability of Nigerian airlines. As a result, it is proposed that
the federal government and aviation regulatory bodies provide a level playing
field to all commercial airline operators, without any kind of protectionism.
Airlines’ services should be completely deregulated, and the forces of perfect
market competition should drive the airline’s overall health. The government
should provide a fair and supportive climate for airline operators as soon as
possible. The ease of doing airline business must be implemented honestly and
competitively. The degree of competition has a detrimental impact on the air-
line’s market share, especially if the airline operates in a regulated market. As a
result, perfect competition for the airline should be promoted.
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1. Introduction

The air transportation industry is a vital service sector that supports other sig-
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nificant economic sectors such as tourism, manufacturing, international com-
merce, and business, as well as contributing to the national GDP [1]. Further-
more [2] portrayed it as essential to the US economy, with the government bail-
ing it out in times of crisis and taxing it when required. Over the last few dec-
ades, the goal of long-term profitability and competitive advantages has influ-
enced many company strategies [3]. The operating settings in which airlines op-
erate are far from uniform. The diversity of policies, geographies, and economies
throughout the world necessitates the development of a set of tailored strategies,
which can be reflected in broad templates or business models built to adapt to
specific needs. The purpose of this study is to examine the most sustainable of
such business models in the Nigerian context, by first identifying the current
business models pursued by airlines in the country, followed by a study of their
sustainability from two key perspectives: market presence and product and or-
ganizational architecture. Although there is a wealth of literature on airline busi-
ness models and their evolution in shifting global contexts, there has been little
investigation into their relevance in the Nigerian context. The Nigerian environ-
ment is diverse enough to necessitate its own set of tactics, some of which may
be distinct enough to be part of a new strategy template or business model.

In the last few decades, the search for sustainable-term profitability and com-
petitive advantages has influenced many company strategies. The operational
settings in which airlines find themselves are far from uniform. The diversity of
regulations, geographies, and economies throughout the world necessitate the
development of a set of tailored strategies, which can be represented in broad
templates or business models geared to address the problems posed by unique
operating environments. This study investigated the most sustainable business
model in the Nigerian context. The main objective of this paper is to determine

the main factors affecting market share of airline at the specific airport.

2. Literature Review

The word “sustainability” originally came from the Latin word called “sustinere”
this means “to hold” [4]. There is a wealth of literature on airline sustainability
modelling that uses a range of methodologies. Country economic indicators have
been regarded as critical indicators for predicting performance in numerous air-
line sustainability modelling studies since the early 2000s. Previous research has
confirmed that Gross Domestic Product [5], Human Development Index [6] [7],
and Foreign Direct Investment [8] are the primary country economic key indi-
cators that influence airline performance. As a result, the combination of those
indicators was identified as the economic performance latent variable in this study.
In this study, we define financial performance as a collection of well-known finan-
cial metrics. The most widely used performance metrics in airline sustainability
modelling include total assets [9] [10], operational profit [7], and total revenue
[11]. The combination of total assets, operational profit, and total revenue is de-

fined as the financial performance hidden variable in this study. [6] [12] con-
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ducted studies that validated the influence of nation economic variables on air-
line financial performance.

Since the early 1990s, operational performance metrics have been widely used
by a large number of organizations to measure present performance, identify re-
quirements for improving performance, and enable the attainment of far-fetched
strategic goals [13]. Recently, operational performance measures have gained global
traction as a growing number of organizations and businesses around the world
have shifted their focus and reliance away from the traditional method based
primarily on financial performance measures and toward a variety of non-tradi-
tional value indices [13]. The primary operational performance measures in the
airline business are revenue passenger per kilometre, revenue ton-kilometres
[14] [15], and the number of departures [9]. Previous research has shown that
operational performance has an influence on financial performance, both logi-
cally and practically, and that the link between economic performance and op-
erational performance is validated [16].

Many researchers have been drawn to Classical-SEM in recent years as a fre-
quently used technique for tasks such as data analysis in airline disciplines such
as sustainability [17], low cost [18], job satisfaction [19], and service quality [20].
This application gives an improved form of linear regression with the main pur-
pose of investigating the hypothesis that observes a covariance matrix for a col-
lection of measured indicators equal to the covariance matrix provided by the
hypothesized model. The normal distribution of residuals is a critical assump-
tion in linear analysis. Otherwise, a typical technique can be used to compute the
sample covariance matrix. Bayesian-SEM allows researchers to use previous in-
formation to update current information for the parameters of interest. To gather
current information, the Gibbs sampler [21] is used. The Gibbs sampler [21] is
used to collect samples of variable size to summarize the posterior distribution
for defining the parameters of interest. Point estimates, standard deviations, and
interval estimates may be generated using these samples to conclude. The Baye-
sian technique is appealing because it allows previous knowledge to be used to
update current information about the parameters of interest.

The company’s business plan explained how it produces money and competes
in its sector [22]. The profit margin of a firm is affected by the business model it
chooses [23]. In the airline sector, there are two primary business models: net-
work (full-service) and low-cost (discount) airlines. The network carrier model
implements a diversification strategy by increasing domestic destinations, cover-
ing international flights, offering varied seating arrangements (business, econo-
my, and first-class), maintaining a complex structure of hubs, and delivering
high-quality service. Low-cost (discount) airlines, on the other hand, focus on re-
duced airfares. To save operational expenses, bargain airlines offer shorter routes,
and point-to-point destinations rather than through complex hubs, and flights
are mostly domestic. Discount airlines use a similar model aircraft fleet, a mi-

nimal infrastructure, a single seating layout, and fewer amenities and flight ser-
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vices than network airlines [24].

[25] investigated the relationship between profitability and airline business
models as proposed by [24] and discovered that network airlines had a higher
long-term consistent profit margin than their low-cost counterparts. Potter also
noted that, although retaining high operational expenses, the old network (full-
service) business model provides adequate service differentiation, resulting in larger
profit margins in the long term. As a competitive advantage, [26] proposed that
airlines include corporate culture into their business models. Given the airline
industry’s severe rivalry, the choice of a business model remains important to

the airline’s profit margin [23].

3. Methodology

The type of data used in this study is a time series. As a result, the researcher
employs time series econometrics on the variables to investigate the impact of
sales growth, liquidity, leverage, asset tangibility, leasing cost, and fuel cost on
the dependent variable profit. Furthermore, regression analysis is a mathemati-
cal way of accomplishing this. Multiple Regression Analysis refers to a regression
analysis that contains more than two explanatory variables [27]. Finally, multiple
regression models may handle a large number of associated explanatory variables.
Naturally, when we add additional elements to our model for explaining depen-
dent variable variation, we can explain more of the variation in dependent varia-
ble variation. As a result, multiple regression analysis may be utilized to develop
more accurate models for predicting the dependent variable.

Another sort of airline sustainability analysis is the cost function. In this sort
of study, researchers look at two categories of cost indicators. The first sort of

cost indicator is determined by operational performance:

Cost indicator = f (operational indicators)

Based on the aforementioned function, [28] created their models. The second
sort of indicator is a financial indicator, which is a function of cost and opera-

tional indicators;

Financial indicator = f (cost indicators, operational indicators)

Based on the aforementioned function, [29] [30] created their models. How-
ever, combining two forms of modelling, particularly with the leveraging of a
country’s economic performance, is uncommon. Therefore, this study considers
cost performance as the fourth latent variable with a combination of operating
cost, labour cost, and fuel cost indicators based on the [28] study.

Figure 1 depicts the predicted study model with latent variables, and their in-
dicators demonstrate the influence of economic performance on cost performance
and operational performance on financial performance. The diagram shows how
the first three constructions are linked. As a result, the current study model in-
corporates four constructs.

Market share modelling was employed as a sustainability metric for the airline
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Operational Performance:
Number of Departures
Revenue Passenger Kilometers
Revenue Ton kilometres

Economic Performance: Financial

GDP Performance:

Foreign Direct Investment Total Assets

Human Development Index Operating Profit
Total Revenue

Fuel Cost

Cost Performance:
Operating Cost
Labour Cost

Figure 1. A research modelling framework.

business in this study. Under the research modelling approach described above,
regression analysis was done to identify the best set of explanatory variables to
include in the model. Given the objective of this model (estimating market share
for the leading airline at a certain airport) and the goal of constructing a robust
model, having too many variables might be difficult to interpret, evaluate, and
maintain. Another issue with a high number of variables is the presence of mul-
ticollinearity, which can reduce model accuracy. Panel data is used in the regres-
sion analysis given in this article. The market is the dependent variable at the
airport. It is measured as a percentage of the number of passengers carried by
airlines at the selected airport, annually.

The explanatory variables used in the multiple linear regression models were:

Fare = the average ticket price on the route calculated as flag airline annual
revenue divided by the total number of passengers in that year.

Freq = the frequency share of the airline at that airport measures the number
of flights offered by an airline at the particular airport with the total number of
flights offered by all airlines operating at that airport.

Comp = the number of competitors per destination at that airport measures
the level of competition at the airport and is calculated as the total number of
airlines operating at the airport.

PAX = the number of passengers carried by airlines measured by the total
number of passengers lifted by the flag airline.

The factors considered to describe the value of a market share may be loosely
divided into two groups. The first group comprises variables that characterize
some airline features, whereas the second set includes variables that account for
market factors linked to rivals. The regression analysis is performed aggregately
of all the airlines, and the estimate equation is provided as a linear function by:

LnMS = C + g LnFare + §,LnComp + S, LnFreq + f,LnPax + e

Table 1 shows the summary findings of descriptive statistics. R and R variables
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Table 1. Descriptive statistics of factors in market share modelling.

N
Statistic
Market Share 633
Fare 633
Competitors 633
Frequency 633
Passengers 633

Valid N (listwise) 633

Mean  Std. Deviation Variance Skewness Kurtosis
Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error
17.05 23.102 533.693 1.457 0.097 1.564 0.194
48863.49 5849.712 34219133.412 0.360 0.097 —.650 0.194

7.18 1.892 3.578 0.147 0.097 -.715 0.194
1025.54 3005.707 9034274.657 9.247 0.097 128.552 0.194

96617.75 365974.022 133936984454.016 11.453 0.097 163.382 0.194

have an excellent match, according to statistics. The R* values indicate that a
high part of the airline market share might be explained by a few variables. In
the regressions, the F statistic indicates that the variables are significant. This
finding should be understood more broadly in the sense that the number of ob-
servations is sufficient to demonstrate any link between the specified explanato-
ry factors and the dependent variable.

The Nigeria Civil Aviation Authority’s yearly bulletin and other pertinent sources
provided the majority of the data for this study. The data collection spans the
years 2015 to 2019, with over 663 data points collected along all routes in the
domestic network. Market level factors, which are used to explain an airline’s
overall market share, are the same for all similar city-pairs in a market. As a re-

sult, the statistics for these variables are reported in terms of routes.

3.1. Empirical Results

Although a rough parameter, the value of a given airline’s market share might be
highly significant information for the airline’s senior management, who must be
aware of the airline’s position against its competitors in certain sectors of the
market or even in the total market at all times. Airlines have a better chance of
increasing their income by gaining a larger share of the market. To achieve this
aim, the airline may employ a variety of tactics. An airline may choose to boost
frequency on specific routes, but others may choose to offer more seats by em-
ploying larger aircraft. The approach employed will be heavily reliant on man-
agement decisions, which will modify the product to satisfy their clients while
also sustaining profitable growth. However, market share will also be determined
by airline rivals and their ability to operate effectively in the market. Market share
may be stated in a variety of ways depending on the variable being considered
(total number of passengers, frequencies, number of available seats, etc.). The
research calculates market share by dividing the total number of passengers car-
ried by airlines by the total number of passengers transported at a certain air-
port.

The study looks at whether factors, among many that are recognized in the li-

terature, might impact an airline’s market share at a certain airport. Although

DOI: 10.4236/jtts.2022.123022

362 Journal of Transportation Technologies


https://doi.org/10.4236/jtts.2022.123022

C. 0. Amaechietal.

the same set of explanatory factors may have a different influence on multiple
airlines due to market diversities (characterized by population size, country econ-
omy, market penetration, (non)existence of domestic air traffic, and so on), the
study seeks to identify common factors to design a robust model. As a result, the
model developed in this manner might be used to predict the market share of
any chosen airline.

The level of market share reveals the carrier’s degree of monopolistic power. A
large market share results in more monopolistic power, whereas a low market
share results in little or no monopoly power. This is why it is essential to inves-
tigate the elements that influence it. The final list of these characteristics is diffi-
cult to discern, but what is more essential is to identify the one with the greatest

effect on the specific market.
Airline Market Share Model
LaMS =21329-2.177LnFare—1.384LnComp

+0.557LnFreq +1.006LnPax + e

According to results from the regression analysis, it could be concluded that
all selected variables have a strong influence on the market share and are signifi-
cant, due to t statistic, Table 2. It is worth noting that the positive sign of pas-
sengers and negative sign of fare, frequency and the number of competitors could
be implying that stronger competition, high fare and frequent flying from do-
mestic airlines is unhealthy in Nigeria’s domestic market ie. competitive envi-
ronment, increased fare and frequent flying hurts domestic market share as long
as it does not come from low-cost carriers. As it was mentioned above, these four
variables are deemed as the most significant for all selected airlines and therefore

are taken into consideration for model design.

Table 2. Estimated results for aggregate market share model.

Variable Parameter Estimates
—2.177%**
Fare
[0.001]
. —1.384*%**
Competitors
[0.000]
F 0.557***
requenc
quency (0.000]
1.006***
Passengers
[0.000]
21.329%**
Constant
[0.002]
R 0.564
Adjusted R 0.561

1. Model: dependent variable = Ln(Market Share); 2. standard errors in brackets are ro-
bust to heteroskedasticity and serial correlation; 3. *p < 0.05, **p < 0.01, ***p < 0.001; sta-
tistics of the first stage.
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3.2. Discussion

For an airline, the ability to accurately predict the market share of its competi-
tors at specific airports could be crucial for an efficiently tailored business strat-
egy. The model developed in this study deals with the issue of airline market share
at the route level. Several explanatory variables, such as the number of competi-
tors, frequency of flying, fares charged and the number of passengers carried
have been considered by the model. The model is illustrated with real data and is
applicable to demonstrate how it could be used for calculating an airline’s mar-
ket share.

The values of R* suggest that the large proportion of flag airline market share
could be explained by selected variables. The F statistic in all regressions shows
that the variables are significant. In the aggregate market share modelling, fare
coefficients from model estimations are large (-2.177) and in line with signs in
the literature. The number of competitors (—1.384) exhibited the correct signs
since competition affects market share adversely. This was expected because this
parameter measures the level of competition which normally has a negative in-
fluence on the market share of the airline especially if that airline previously op-
erated in the regulated market.

The estimated frequency coefficient (0.557) indicates that potential travellers
prefer routes with high flight frequency, and the marginal effects of different air-
line market are different. Although coefficients of passengers indicate that tra-
vellers prefer routes with higher travel demand, only the model estimates suggest
significantly different marginal effects for the different numbers of airline pas-
sengers. The model estimates show that an increase in the number of passengers
on routes has a larger impact of utility on market share.

One-way ANOVA was used to investigate whether there are differences be-
tween the variables (Passengers, Fare, Competitors, and Frequency). Table 3 in-
cludes the results of this analysis for the market share characteristics of airlines
across the various routes. The results indicate that the market shares of airlines
in Nigeria are affected by the modelling parameters (p-value = 0.000). Conse-
quently, operational and financial factors (Passengers, Fare, Competitors, and
Frequency) by themselves appear to have a great impact on the market share
performance of airlines in Nigeria.

Significant differences were found in the airline market share business model

Table 3. ANOVA of market share modelling variables.

Model Sum of Squares df Mean Square F Sig.
Regression 2888.142 4 722.035 202.790 .000°
1 Residual 2235.997 628 3.561
Total 5124.139 632

a. Dependent variable: market share; b. predictors: (constant), passengers, fare, competi-
tors, frequency.
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(F = 202.790, p < 0.001), thereby rejecting Hypothesis H,. This implies that, as
inferred by the literature, the individual strategy of each airline affects its per-
formance, and in this case, also it is market share characteristics.

Although a rough parameter, the value of a specific airline’s market share could
be very valuable information for airline top management who, at all times, must
be aware of the airline’s position against its competitors in specific segments of
the market or even in the overall market. By gaining larger portions of markets,
airlines have a chance to maximize their revenue. To achieve this aim, the airline
may employ a variety of tactics. An airline may choose to boost frequency on
specific routes, but others may choose to offer more seats by employing larger
aircraft. The approach employed will be heavily reliant on management deci-
sions, which will modify the product to satisfy their clients while also sustaining
profitable growth. However, market share will also be determined by airline ri-
vals and their ability to operate effectively in the market.

Understanding the elements that are the primary drivers of an airline’s market
share in a certain market may have a significant impact on its operational and
marketing strategies [31]. Similarly, due to differences in the nation’s economy,
market size and structure, airport network layout, and so on, constructing a ge-
neric model for determining an airline’s market share at a given airport poses a
difficult problem. This study produced a model that can be used to find expla-
natory variables that have the greatest impact on the market share of the inves-
tigated airline as well as estimate the future market share of the most relevant

variables.

4. Conclusion

The Nigerian airline industry has been so unstable over the years. The airline
industry contributes to the reduction of unemployment and increases growth
and development. The value of the market share of a specific airline, although a
rough parameter, could be very valuable information for the airline’s top man-
agement who, at every moment, has to be aware of the airline’s position against
its competitors in certain segments of the market or even in the overall market.
By gaining higher portions of markets, airlines have a chance to maximize their
revenue. Market share modelling was used in the process of selecting the most
suitable set of explanatory variables to be included in the model. Having in mind
the purpose of this model (market share estimation for the dominant airline at
the particular airport) and the aim of developing the robust model, too many va-
riables could be very hard to understand and analyze and very expensive to
maintain. The values of R* suggest that the large proportion of flag airline mar-
ket share could be explained by selected variables. The F statistic in all regres-
sions shows that the variables are significant. In the aggregate market share mod-
elling, fare coefficients from model estimations are large (-2.177) and in line
with signs in the literature. The number of competitors (—1.384) exhibited the

correct signs since competition affects market share adversely. This was expected
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because this parameter measures the level of competition which normally has a
negative influence on the market share of the airline especially if that airline pre-
viously operated in the regulated market. The estimated frequency coefficient
(0.557) indicates that potential travellers prefer routes with high flight frequency,
and the marginal effects of different airline market are different. Although coef-
ficients of passengers indicate that travellers prefer routes with higher travel de-
mand, only the model estimates suggest significantly different marginal effects

for the different numbers of airline passengers.
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