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a b s t r a c t 

The Indian aviation sector has undergone remarkable growth, driven by the emergence of low-cost carriers and 
diverse business models. This has resulted in a surge in passenger numbers and aircraft orders, establishing 
India as a vibrant global aviation market. However, this rapid expansion is accompanied by significant financial 
challenges, leading to distress and insolvency among numerous airlines. Despite optimistic growth forecasts, high 
operating costs and relatively low revenue returns pose substantial hurdles. Motivated by these challenges, this 
study aims to uncover the key factors influencing revenue generation in the Indian aviation industry by analysing 
expenditure components and their impacts on costs. The objective of this study is to address the research gap 
stemming from the lack of previous studies on Indian airlines that address endogeneity issues related to airline 
expenditures. By utilising data from 2007 to 2022 sourced from the audited annual reports of each airline, 
we aim to provide essential insights into the revenue dynamics of Indian airlines through the application of 
various econometric models including instrumental variables (IV) regression and generalised method of moments 
(GMM) models for improving causality and addressing endogeneity. Our findings reveal a positive correlation 
between unit revenue and factors such as unit expenditure, staff numbers, and passenger volume, while also 
highlighting the positive impacts of airline alliances and regional connectivity schemes. This research not only 
sheds light on industry intricacies but also underscores the imperative to address key variables to enhance the 
sector’s sustainability and resilience in the face of ongoing challenges, offering valuable contributions to both 
academia and industry stakeholders for informed decision-making and strategic planning. 
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. Introduction 

The worldwide aviation sector is grappling with significant chal-
enges from various factors, especially the recent COVID-19 pan-
emic (e.g., Agrawal, 2021 ; Gandhi & Gandhi, 2020 ; Jha et al.,
021 ; Nhamo et al., 2020 ; Shroff, 2020 ; Sidhu & Shukla, 2021 ;
obieralski, 2020 ; Sun et al., 2022a ). This has led to a phase of eco-
omic hardship and decreased productivity, especially in terms of fi-
ancial self-reliance. Balancing cost reduction with revenue enhance-
ent is a major global challenge for airlines. Additionally, managing
assenger preferences, aircraft performance, fuel costs, competition, and
nforeseen variables complicates the situation further (e.g., K İ RACI &
a şar, 2020 ; Mahtani & Garg, 2020 ; O’Connell et al., 2013 ; Sun et al.,
024 ). 
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India, with its 1.4 billion population and diverse airline business
odels, is one of the world’s most challenging aviation markets. Is-

ues such as rising fuel prices, overcapacity, intense price competi-
ion, and prolonged protectionism of Air India exacerbate these chal-
enges (e.g., Asquith, 2019 ; Saranga & Nagpal, 2016 ). Despite a rise
n passenger numbers, increasing disposable incomes, and government
olicies promoting foreign direct investment (FDI) in aviation (e.g.,
handrachud et al., 2019 ; Choudhuri et al., 2013 ; Vipin, 2012 ), the en-
ry of new airlines and the impact of COVID-19 pandemic have inten-
ified pressures, leading to financial strains and some companies facing
ankruptcy (e.g., Sharma & Gupta, 2019 ; Shome & Verma, 2020 ). 

However, the Indian aviation sector has shown impressive growth,
specially before the pandemic. Since 2004, the industry has expanded
emarkably due to transformative Civil Aviation Policies and govern-
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ent interventions. O’Connell et al. (2013) note that a substantial
nd growing middle class, favourable demographics, rapid economic
rogress, and higher disposable incomes have driven this growth. This
tudy primarily investigates how airline operational metrics and exter-
al factors influence the revenue of six participating airlines, including
ow-cost, regional, and full-service carriers. Additionally, it addresses a
ap in existing research: to our knowledge, no previous studies have
xamined the endogeneity of operating expenditure in the context of
ndian airlines while evaluating their revenue. 

The financial struggles and the inability of Indian airlines to weather
uch challenges, prompt the specific research question: " What are the

rimary factors influencing the revenue of Indian airlines? " especially
mid the COVID-19 crisis. 

The subsequent sections of this research paper are organised as
ollows. Section 2 provides an overview of the Indian aviation sec-
or, encompassing its historical evolution and current challenges.
ection 3 provides an examination of relevant literature. The method-
logy, variables of interest, and data are presented in Section 4. Section
 subsequently presents and discusses the empirical results, along with
he policy implications and recommendations. Section 6 then concludes
he paper. 

. The Indian aviation Industry 

.1. Historical development 

The Indian aviation sector has a rich history, marked by significant
ilestones and rapid growth. The journey began in 1911 with the first

ommercial flight between Allahabad and Naini (both cities in Uttar
radesh, India). In 1932, JRD Tata established Tata Air Services, ini-
iating India’s airmail service with a flight from Karachi to Mumbai
 Hindu, 2021 ). Post-independence, TATA Airlines lost its majority stake,
eading to the nationalisation of Air India by the Indian government in
953 ( Misra, 2021 ). This resulted in the formation of Indian Airlines and
ir India under government control, ensuring a more organised aviation
ector. Over time, Air India transitioned from a prestigious national car-
ier to a financially troubled entity, necessitating the creation of two
istinct airlines: Air India for international routes and Indian Airlines
or domestic services, which eventually merged in 2007 ( Wang et al.,
018 ). This merger sparked a wave of consolidations in the airline indus-
ry, such as Jet Airways acquiring Air Sahara and rebranding it as JetLite
able 1 

volution of the Indian aviation industry. 

Year Major milestones 

1932 JRD Tata founded Tata Airline. 
1948 The Indian government established Air India International Limited in collaboration

Mumbai-London air route. 
1953 Nine airlines existed, including Air India and Indian Airlines. 
1953 Nationalisation of all private airlines through the Air Corporations Act. 
1986 Private carriers are permitted to operate as air taxi operators. 
1994 Air Corporation Act was repealed; Private carriers were allowed to operate schedu
1995 Jet Airways, Air Sahara, Modiluft Airlines, Damania Airways, and East-West Airlin
1997 4 out of 6 carriers shut down; Jet Airways and Air Sahara continued to operate. 
2001 Aviation turbine fuel (ATF) prices are decontrolled. 
2003 Air Deccan started operations as India’s first LCC. 
2004 Air India Express started operations. 
2005 Kingfisher, SpiceJet, IndiGo, GoAir, and Paramount Airways started operations. 
2007 Indian airline industry consolidated; Jet Airways acquired Air Sahara; Kingfisher a
2010 SpiceJet started international flight operations 
2011 IndiGo started international flight operations; Kingfisher exited the LCC segment. T
2012 The Indian Government allowed direct ATF imports, FDI proposal for allowing fore

Kingfisher bankrupted. 
2014 Falling international crude prices led to sharp cuts in the price of ATF. Debt-ridden

the Indian government. 
2019 Jet Airways ceased flight operations. 
2022 Acquisition of debt-ridden national flag carrier Air India by TATA group. 

ource: Jain & Natarajan (2015) , ( DGCA, 2021 ). 

2

n 2007, and Kingfisher Airlines taking over Deccan in 2008 ( Yu et al.,
019 ). 

The deregulation of the aviation sector through initiatives like the
986 Air Taxi Scheme and the Air Corporations Act in the 2000s
acilitated the entry of new players such as East-West Airlines, Jet
irways, Damania Airways, and ModiLuft Airlines ( Findlay & Gold-
tein, 2004 ). Kingfisher Airlines succumbed to financial woes post-2012,
xacerbated by its merger with Air Deccan (e.g., Debnath et al., 2020 ;
anigrahi et al., 2019 ; Sharma & Gupta, 2019 ). Jet Airways, once a dom-
nant player, filed for bankruptcy in 2019, unable to withstand compe-
ition from low-cost carriers (LCCs) like SpiceJet and IndiGo ( Ahmed
 Ahmed, 2020 ). Although Jet Airways and Kingfisher Airlines were

enowned for their premium services, they struggled to compete against
ivals offering better value for money ( Arushi & Drews, 2011 ). The key
ilestones of the Indian aviation industry are presented in Table 1 be-

ow. 
The steady increase in passenger numbers for Indian airlines since

970 highlights the significant growth of the Indian aviation industry
see Fig. 1 ), particularly from 2004 onward due to the rise of low-cost
arriers. This development has played a crucial role in shaping the avi-
tion sector and has greatly contributed to the flourishing tourism in-
ustry. 

.2. Current issues facing the Indian aviation industry 

The liberalisation policies of the 1990s transformed the Indian avia-
ion industry, opening skies to private players and low-cost carriers. This
ed to a surge in passenger volumes, driven by LCCs and government ini-
iatives for infrastructure upgrades and improved connectivity. Despite
hese favourable conditions, the industry faces challenges like high fuel
rices, operational inefficiencies, and stiff competition ( Yadav, 2020 ).
’Connell et al. (2013) noted that bureaucratic policies and state mo-
opolisation historically hindered India’s aviation sector. Reforms, in-
luding 1990s trade liberalisation and the Naresh Chandra Committee
n 2002, aimed to improve air transport services and the competitive-
ess of state-owned airlines ( Ray, 2014 ). Saranga & Nagpal (2016) high-
ighted that post-2010 fuel prices in India were 50% higher than in West
sia and Europe, exacerbating overcapacity, intense price competition,
nd the global financial crisis (GFC 2008-2009). These factors led to
ngoing losses, culminating in Kingfisher Airlines’ shutdown in 2012.
ig. 2 illustrates the market share of Indian carriers for the year 2022.
 with Tata Airline (as a joint stock company), leading to the first flight on the 

led flight services. 
es were granted their scheduled carrier status. 

cquired Air Deccan. 

he merger between Air India and Indian Airlines was completed. 
ign carriers to pick up to a 49 per cent stake of Indian carriers under consideration. 

 SpiceJet cancelled flight services, cut a third of its aircraft fleet and sought help from 



A. Jayathilakan, T. Ngo, W.H.K. Tsui et al. Journal of the Air Transport Research Society 3 (2024) 100038

Fig. 1. Passenger growth of Indian airlines (1970− 2020). 

Fig. 2. Market share of Indian airlines in 2022. 

Fig. 3. Financial performance of the Indian 
airlines (2007− 2019). 
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ndiGo leads with the largest market share in the domestic aviation mar-
et, followed by other airlines. The disparity in market share among the
arriers is quite prominent. 

Sakthidharan and Sivaraman (2018) observed that Air India had
he highest inefficiency in managing non-fuel operating costs, becom-
ng a significant state liability. In October 2020, Civil Aviation Min-
ster Hardeep Singh Puri announced bids for Air India would be ac-
epted based on enterprise value, aiming to optimise operations and
educe costs (e.g., Misra, 2021 ; Mohan, 2021 ). Air India’s disinvestment
ought to reduce the government’s daily loss of Rs 20 crore (USD 2.7
illion), amounting to an annual loss of Rs 7,300 crore (USD 986 mil-

ion) ( Misra, 2021 ). Challenges persist, such as a shortage of mainte-
ance, repair, and overhaul (MRO) centres, leading to financial losses
 IANS, 2021 ). Ahmed and Ahmed (2020) , stated that airlines like Jet
irways continue to struggle financially amid competition and rising
perational costs. As shown in Fig. 3 , from 2007 to 2019, Indian airlines
truggled to balance revenues and expenditures, compounded by factors
ike LCC competition and price wars (e.g., Agrawal, 2021 ; Jain & Natara-
3

an, 2015 ; O’Connell et al., 2013 ; Sakthidharan & Sivaraman, 2018 ;
aranga & Nagpal, 2016 ; Singh et al., 2019 ; Wang et al., 2018 ). 

Concurrently, the unpredictable fluctuations in global fuel prices
osed a persistent financial risk, further complicating the financial sta-
ility of airlines. This necessitated prioritising operational efficiency and
daptability to navigate the aviation industry’s complexities. The In-
ian government has been proactive in launching aviation-related ini-
iatives that have evolved into policies aimed at nurturing the sector.
ey initiatives include the regional connectivity scheme (RCS), UDAN
in Hindi Ude Desh ka Aam Nagarik , which translates to " Let the common
itizens of the country fly " in English), infrastructure investments, and reg-
latory reforms. The UDAN scheme enhances regional connectivity by
aking air travel affordable and operationalising underserved airports

hrough subsidies and financial incentives to airlines (e.g., Das et al.,
020 ; Iyer & Thomas, 2020 ). Infrastructure investments aimed at ex-
anding and modernising airports, with significant projects involving
ew airports and upgrading existing ones. Additionally, regulatory re-
orms have eased the operational environment for airlines, including
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a  
implifying new route approvals and reducing aviation fuel taxes. The
ational Civil Aviation Policy (NCAP) contributed by reducing Aviation
urbine Fuel (ATF) taxes and removing Foreign Direct Investment (FDI)
estrictions ( MoCA, 2019 ). A notable milestone was the abolition of the
/20 rule in 2016, allowing airlines to operate internationally without
xtensive domestic experience ( Chandra, 2018 ). Amid prolonged finan-
ial difficulties, Air India, struggling financially, was taken over by the
ata Group in 2022, marking a significant development in Indian avia-
ion. 

Among various challenges, the COVID-19 pandemic had been the
ost impactful. Dube (2022) cited India as the source of the
ighly contagious Delta variant, exacerbating the situation. Sun
t al. (2022b) highlighted the pandemic’s profound impact on avia-
ion, causing irregular flight bans and complicating assessments of avi-
tion stakeholders. Jackson et al. (2021) identified India and Brazil as
iral hotspots by April 2021, leading to stringent restrictions on air-
ines. Grounded flights caused a steep decline in passenger traffic, re-
ulting in substantial revenue losses estimated at up to US$113 billion
 Mohapatra et al., 2021 ). Despite achieving a robust Compound Annual
rowth Rate (CAGR) of 14.5% in domestic passenger traffic from 2014-
5 to 2019-20 ( MoCA, 2023 ), the industry saw a sharp downturn due to
he pandemic. Dube et al. (2021) underscored the severity, noting sig-
ificant revenue losses for individual airports, impacting the financial
tability of both airports and air navigation companies. 

The Indian aviation sector stands at a unique juncture, charac-
erised by rapid growth driven by a burgeoning middle class and in-
reasing urbanisation. While global aviation focuses on technologi-
al advancements and sustainability, India faces challenges like infras-
ructure constraints and a complex regulatory environment. Nath and
padhyay (2024) highlight bureaucratic red tape, outdated infrastruc-

ure, and inefficient customs procedures at Indian air cargo terminals.
hey suggest streamlining customs, adopting artificial intelligence (AI),
pgrading infrastructure, and coordinated stakeholder efforts to en-
ance efficiency and competitiveness. Cost sensitivity among Indian
onsumers shapes airline strategies, favouring low-cost carriers that
ominate the market. Wang et al. (2014) suggest that airport concentra-
ion in India could yield cost efficiencies, potentially reducing airfares.
upported by favorable policies, initiatives like UDAN aim to strengthen
egional connectivity, integrating remote areas into the economic main-
tream. 

The inclusion of new startup carriers, such as the launch of Akasa
ir in 2021, underscores these efforts in shaping Indian aviation.
olewijk (2023) posits that startups foster innovation, risk-taking, and

trategic collaborations with established organisations. PTI (2024) fore-
asts that Indian airlines will achieve a 50 percent market share in in-
ernational passenger traffic by FY 2027− 2028, presenting opportuni-
ies for new startups. Sun et al. (2022a) observed that the pandemic
reated a unique environment for airline startups, characterised by sig-
ificant challenges and opportunities. Technological leapfrogging is ev-
dent with India embracing digitalization and sustainable aviation fuels
o address environmental impacts, while developing skilled manpower
emains a priority amidst global shortages. 

. Literature review 

.1. Airline revenue and its determinants 

Most studies consider revenue a key indicator of financial perfor-
ance, which is strongly influenced by the airline’s expenditure or costs

e.g., Barnhart et al., 2009 ; Dunleavy & Phillips, 2009 ). 
Oum and Yu (1998) conducted a comprehensive analysis of the cost

ompetitiveness of 22 major airlines from 1986 to 1993. They employed
 translog variable cost function to break down unit cost differentials
nto input prices, network and output attributes, and efficiency. This
etailed decomposition, along with the innovative use of a multilateral
ndex procedure, highlights the study’s methodological strengths. Their
4

ey findings indicate that Asian carriers (excluding Japanese) exhibited
igher cost competitiveness compared to their U.S. and European coun-
erparts. Despite potential data inconsistencies and assumptions about
apital input equilibrium, the study significantly enhanced understand-
ng of cost drivers in the airline industry and provided insights for poli-
ymakers and management, aligning with findings that higher unit ex-
enditure can boost revenue. Future research should broaden the range
f airlines, include recent data, and offer detailed regional analyses. 

An extensive analysis of prominent airlines by Windle (1991) , used
otal factor productivity (TFP) to examine their response to post-
eregulation dynamics. The study found that deregulation compelled
irlines to enhance productivity, leading to cost reductions, with em-
loyee expenditure being a key variable. The strength of TFP lies
n its holistic approach, considering multiple inputs —labour, fuel,
ight equipment, ground property and equipment (GPE), and materi-
ls —which provides a thorough understanding of productivity changes.
owever, reliance on the translog multilateral index procedure may in-

roduce complexity and potential inaccuracies in measurement, which
ould affect the reliability of the findings. Despite this, the study’s ro-
ust input selection and comprehensive analysis offer valuable insights
nto how even less efficient airlines managed to increase productiv-
ty by lowering prices and improving customer services in response to
eregulation challenges. The detailed focus on key variables strength-
ns the study’s conclusions, although potential methodological limita-
ions should be considered when interpreting the results. Notably, the
tudy highlighted that airlines with lower efficiency during that period
ucceeded in augmenting their productivity by lowering prices and en-
ancing customer services in response to these challenges. 

Merkert and Hensher (2011) employed a two-stage Data Envelop-
ent Analysis (DEA) to evaluate airline efficiency, focusing on factors

uch as airline size, fleet composition, and aircraft variety to manage
osts. This comprehensive approach assesses technical, allocative, and
ost efficiency, providing nuanced insights into performance. The use
f an input-oriented function highlights airlines’ control over inputs,
cknowledging external economic and contractual influences on out-
uts. Despite DEA’s limitations, such as sensitivity to input/output se-
ection and relative efficiency scores, the study’s robust findings reveal
hat fleet age does not significantly impact technical efficiency but pos-
tively affects allocative and cost efficiency. Higher fuel costs, as noted,
an drive up consumer prices and increase airline revenue, supported by
ibdari et al. (2018) . As these findings have significant implications for
irline management, Camilleri (2018) also highlights profitability fac-
ors like sector length, aircraft utilization, fleet size, and labour costs,
ith corroborating results found by Chang and Shao (2011) , Bitzan and
eoples (2016) , and O’Connell et al. (2020) . 

Sibdari et al. (2018) examined endogeneity in airline expenditure,
ocusing on how passenger demand, cost per gallon, and unemploy-
ent rate affect capacity decisions, including flight frequency, aircraft

ize, and load factor. The study spotlights on significant correlations be-
ween these factors and operational adjustments. Recognising bidirec-
ional causality is crucial, as airlines’ strategic decisions can influence
conomic conditions like fuel costs and unemployment rates, adding
omplexity to causality attribution. Addressing endogeneity not only
trengthens empirical findings but also sheds light on how airlines adapt
o diverse economic environments. 

In summary, there is evidence that the financial performance (i.e.,
evenue) of an airline is influenced by its expenditure. However, existing
iterature often overlooks the potential endogeneity bias, where airline
xpenditure could be influenced by other factors, such as the number
f aircraft. Therefore, our study is the first to address this endogeneity
ssue from an Indian perspective. 

.2. Efficiency and performance of Indian airlines 

Research on Indian airlines, particularly in terms of expenditure
nd revenue, has been a subject of growing interest in recent years.
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ain and Natarajan (2015) found that the influx of LCCs, including
overnment-backed Air India Express and private LCCs like GoAir, In-
iGo, and SpiceJet, improved competitiveness in the Indian market,
mphasising the significance of ownership. This study utilised DEA
nd noted that aggressive capacity expansion and inability to control
osts led to mounting losses, impacting revenue and potentially causing
ankruptcy or acquisition. Similarly, O’Connell et al. (2013) stated that
he issues on restrictions on foreign ownership, the outdated regulatory
olicies, over taxed fuel and the industry-wide overcapacity were the
ajor contributing factors towards ailing aviation scenario in India. 

Saranga and Nagpal (2016) analysed the determinants influencing
he market performance of the Indian airline industry from 2005 to
012. Using a two-way random effects GLS regression and Tobit model,
hey uncovered that structural and regulatory factors negatively im-
acted performance, while operational efficiencies within the low-cost
egment were notable. Their findings highlighted that technical effi-
iency, particularly through enhanced pricing power, played a pivotal
ole in improving market performance and revenue. The study also re-
ealed that load factor, representing the ratio of revenue passenger kilo-
eter (RPK) to available seat kilometer (ASK), positively impacted op-

rational efficiencies. Furthermore, the choice of aircraft fleet operated
y Indian airlines was found to be a pertinent factor. While the meth-
ds used addressed unobserved heterogeneity and censored data, their
omplexity may challenge interpretation for non-specialists. 

A comparative study of Indian airlines by Wang et al. (2018) stated
hat Air India’s performance could be deteriorating because of two es-
ential aspects: competition from other private airlines and LCCs. Their
tudy employed log-linear demand and supply equations to model pric-
ng dynamics and passenger demand within the airline industry. They
ound that the presence of an operating LCC on specific routes re-
uced costs, lowered airfares, and boosted demand for air travel in
ndia. The study also indicated that high airport concentration in In-
ia could enhance passenger travel and connectivity. Despite method-
logical strengths, such as modelling pricing dynamics and demand, the
og-linear approach’s assumptions about constant elasticities of demand
ay overlook nonlinear consumer responses. Ganesh (2011) observed

hat pilots accounted for around 34% of the total manpower costs for
cheduled Indian carriers during the 2008-2009 period, despite consti-
uting only 7% of the workforce. This high expense could be linked to
dditional costs associated with introducing new aircraft, leading to po-
ential shortages of trained instructors and related training expenses. 

A panel data analysis by Singh et al. (2019) examined the impacts of
ifferent factors on the operational expenditure of Indian airlines. Key
ariables included available seats per kilometer, payload, average fuel
rice, flight duration, and ownership. Their multiple regression analysis
evealed that operating larger aircraft and increasing payload signifi-
antly improved cost efficiency, reducing expenses per Revenue Pas-
enger Kilometer (RPK). They suggested mergers and code-sharing ar-
angements as potential strategies to enhance efficiency from an Indian
erspective. Additionally, the study identified aviation fuel costs as the
ost crucial factor contributing to rising operational expenditures. The

hosen methodology effectively controls for unobserved heterogeneity
cross different airlines and over time, enhancing the robustness and
eliability of the findings. 

Similarly, Mahtani and Garg (2020) applied a logistic regression
odel to analyse Indian airline data from 2006 to 2017, covering seven
rominent airlines. They confirmed that fluctuations in fuel prices influ-
nced revenue and profits, impacting key variables such as load factor,
eet size, operating revenues per revenue passenger kilometer (RPKM),
perating expenses per RPKM, labour costs, and various financial ra-
ios. The logistic regression model is suitable for examining the impact
f multiple factors on discrete outcomes like profitability. However, it
ssumes a linear relationship between the log-odds of the dependent
nd independent variables, which may not fully capture complex data
nteractions, necessitating careful variable specification and addressing
ssues like multicollinearity to ensure accurate results. 
5

Sakthidharan and Sivaraman (2018) examined major domestic car-
iers in India using DEA, finding their technical efficiency ranged from
1% to 89% for the period of 2013− 2014. DEA inputs included rev-
nue passenger kilometer (RPKM) and freight tonne kilometer (FTKM),
hile outputs covered available tonne kilometer (ATKM), cost per avail-
ble seat kilometer, fuel costs (with and without) per ASK, maintenance
osts per ASK, ownership costs per ASK, and the number of employees.
heir analysis indicated that LCC models contribute to cost reduction
y maintaining a younger fleet, particularly in terms of maintenance. 

An exception is a recent study by Shome and Verma (2020) using
ankruptcy prediction models to examine the financial performance of
ndian airlines. Their results showed that the Indian airline industry was
roblematic with one airline facing bankruptcy every five years. It trig-
ered us to further examine the financial performance, i.e., revenues, of
ndian airlines more carefully. 

.3. Impact of external factors 

In light of decreasing profit margins, Garg and Agrawal (2023) uti-
ized a fuzzy-based Analytic Hierarchy Process (AHP) framework to as-
ess key performance indicators (KPIs) of Indian airlines. Their analysis
ighlighted safety and security as primary focus areas, followed by oper-
tional, marketing, customer relations, and financial factors. This model
ffers a method for evaluating KPIs crucial for Indian airlines. 

Using a multi-criteria decision-making (MCDM) approach, Mahtani
nd Garg (2018) found that LCCs generally exhibited higher efficiency
n ownership structures, while government carriers benefited from priv-
leges, aligning with global trends. Key factors included fuel prices, in-
ation, GDP growth, and passenger traffic. Das et al. (2020) cited polit-

cal influence through government ownership as significant, suggesting
tate-owned airlines balance commercial and social obligations amid
ompetition from efficient LCCs. 

Sidhu and Shukla (2021) conducted a comprehensive analysis of
irline parameters from 2019 and 2020, using a correlation matrix
o assess significant impacts on the Indian aviation industry. Their
tudy focused on metrics such as passenger load factor (PLF) and rev-
nue performance, revealing the severe effects of COVID-19 on in-
ustry volatility and preparedness. Unlike studies limited to single
irlines, this research examined the pandemic’s effects on the entire
ndustry, offering insights into flight performance and financial en-
urance. They emphasised the need for robust sustainability protocols
o ensure airline survival in unpredictable scenarios, as supported by
ube et al. (2021) , Nhamo et al. (2020) and Sun et al. (2023) . Fur-

hermore, Barik et al. (2021) observed a significant decline in stock
rices of Indian airline companies immediately following the first re-
orted COVID-19 case. 

The literature review underscores a complex interplay between op-
rational efficiency, market performance, and external factors in shap-
ng airline revenue. Effective cost management, particularly concern-
ng labour and fuel costs, strategic operational adjustments, and effi-
ient fleet management are critical for revenue enhancement. Addition-
lly, market conditions, regulatory policies, and economic factors sig-
ificantly influence revenue outcomes. Addressing endogeneity and ex-
mining these relationships across varied economic scenarios, includ-
ng crises like the global financial crisis (GFC) and COVID-19 pandemic,
s vital for understanding revenue determinants in the Indian aviation
ontext. Despite valuable insights from existing studies, gaps remain in
ddressing internal biases, such as endogeneity in expenditure determi-
ants and the impacts of initiatives like the regional connectivity scheme
n operational costs, particularly regarding fleet size optimization. Ex-
sting research often lacks comprehensive evaluations across different
conomic scenarios and detailed financial analyses during significant
rises. This study aims to bridge these gaps, enhancing the understand-
ng of Indian airlines’ operational efficiency and financial resilience. Fu-
ure research should focus on filling these methodological gaps to sup-
ort effective management strategies within India’s aviation industry. 
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. Methodology 

.1. Empirical models 

In our research on the revenue dynamics of Indian airlines, we ob-
erved endogeneity issues due to the expenditure variable, which is sig-
ificantly influenced by the number of aircraft. To address this, we em-
loyed instrumental variables (IV) regression and generalised method
f moments (GMM) estimation. IV regression helps mitigate endogene-
ty by using instruments correlated with expenditure but uncorrelated
ith the error term, ensuring unbiased and consistent estimates. GMM

xtends this approach, offering a flexible and efficient framework, par-
icularly useful for handling multiple endogenous variables and accom-
odating heteroskedasticity and autocorrelation in panel data (e.g.,
go et al., 2022 ; Ullah et al., 2018 ). By leveraging these econometric
ethods, we aim to obtain robust and reliable results, isolating the true

mpact of expenditure on airline revenue and enhancing the credibility
f our findings. This methodological approach is essential for deriving
eaningful insights and informing strategic decisions in the aviation in-
ustry. As previously mentioned, the objective of this study is to address
he research gap stemming from the lack of previous studies on Indian
irlines that address endogeneity issues related to airline expenditures. 

While econometric results can provide valuable insights into causal
elationships, ignoring endogeneity can produce biased estimations and
imit research applicability (e.g., Gretz & Malshe, 2019 ; Maung et al.,
022 ; Saranga & Nagpal, 2016 ; Ullah et al., 2018 ). Our study utilised
oth fixed effects (FE) and random effects (RE) IV regressions to further
nhance the robustness of our findings. 

The number of aircraft in an airline’s fleet is an endogenous fac-
or in airline expenditure because it is influenced by both the demand
or air travel and the airline’s profitability, creating a feedback loop
e.g., Pitfield et al., 2010 ; Sibdari et al., 2018 ; Vasigh & Azadian, 2022 ).
hen airlines experience high demand, they may increase their flight

apacity to capture additional sales, leading to higher profits. These in-
reased profits enable airlines to expand their fleets, thereby offering
ore flights, creating a bidirectional effect. Thus, the fleet size is both
 result of and a factor in the airline’s financial performance and oper-
tional decisions. 

The dependent variable of this study is the financial performance,
.e., revenue, of Indian airlines. To account for the differences across
he airlines due to their sizes and scope of operations, instead of using
otal revenue, we employ the unit revenue ( UREV , defined as total rev-
nues divided by total stage length) as a ’fair’ measure of the financial
erformance of the airlines. Regarding the determinants of revenue, as
iscussed earlier, our main focus is the airline’s expenditure – similarly
roxied by unit expenditure ( UEXP ). In this study, operating expendi-
ure encompasses all essential costs associated with airline operations.
his includes staff expenses, fuel costs, maintenance and repair expen-
itures, and airport fees. However, UEXP needs to be instrumented by
he number of aircraft ( AC ), among other IVs, to account for potential
ndogeneity bias. As discussed in Section 3.1 above, AC significantly af-
ects the airline’s expenditure, and expenditure influences revenue (e.g.,
amilleri, 2018b ; Merkert & Hensher, 2011 ; Sibdari et al., 2018 ). We,
herefore, apply the two-stage approach of Tsui (2017) and Ngo et al.,
2022) , among others, to account for this endogeneity issue. 

Theoretically, the positive correlation between unit expenditure
 UEXP ) and unit revenue ( UREV ) observed in the Indian airline industry
an be justified through the concept of cost-quality trade-offs. Increased
xpenditure on modernising fleet, expanding seating capacity, and im-
roving operational efficiency allows airlines to provide better services,
hich in turn attracts more passengers willing to pay higher fares.
his aligns with findings from Wojahn (2012) and Alamdari & Mor-
ell (1997) suggesting that strategic investments in operational enhance-
ents and service improvements are key drivers of revenue growth in

he inherently cyclical airline industry. 
6

Specifically, in the first stage, UEXP is regressed against AC and other
xogenous variables using Equation (1) : 

𝐸 𝑋𝑃𝑖𝑡 = 𝛼0 + 𝛼1 𝐴𝐶𝑖𝑡 + 𝛼2 𝑃 𝐴𝑋𝑖𝑡 + 𝛼3 𝑆𝑇 𝐴𝐹𝐹𝑖𝑡 + 𝛼4 𝐴𝐿𝐿𝐼 𝐴𝑁 𝐶𝐸𝑖𝑡 

+ 𝛼5 𝐿𝐶𝐶𝑖𝑡 + 𝛼6 𝐺𝐹𝐶𝑡 + 𝛼7 𝐶𝑂𝑉 𝐼𝐷𝑡 + 𝛼8 𝑂𝑊 𝑁 𝐸𝑅𝑆𝐻 𝐼𝑃𝑖𝑡 

+ 𝛼9 𝑈𝐷𝐴𝑁𝑅𝐶𝑆𝑖𝑡 + 𝜀𝑖𝑡 (1) 

here i and t denote the airline and year, respectively. 
Then, in the second stage of Equation (2) , the predicted value of

EXP (accounted for AC already) is used as the key independent vari-
ble of UREV . Including lagged variables in a model helps address auto-
orrelation and omitted variable bias by incorporating the effects of past
eriods into the current period’s analysis ( Ullah et al., 2018 ). This helps
o mitigate autocorrelation by accounting for the influence of previous
bservations on current observations, thus capturing temporal depen-
encies. Additionally, it reduces omitted variable bias by considering
ast information that could affect current outcomes, leading to more
ccurate and unbiased estimates of the model’s coefficients. 

Hence we have included the 1-year lagged value of UREV to ac-
ount for other potentially omitted variables – this is a popular practice
f the generalised method of moments (GMM) (e.g., Roodman, 2009 ;
llah et al., 2018 ): 

𝑅𝐸𝑉𝑖𝑡 = 𝛾0 + 𝛾1 𝑈𝑅𝐸𝑉𝑖𝑡 −1 + ̂𝛾2 𝑈𝐸 𝑋𝑃𝑖𝑡 + 𝛾3 𝑃 𝐴𝑋𝑖𝑡 + 𝛾4 𝑆𝑇 𝐴𝐹𝐹𝑖𝑡 

+ 𝛾5 𝐴𝐿𝐿𝐼 𝐴𝑁 𝐶𝐸𝑖𝑡 + 𝛾6 𝐿𝐶𝐶𝑖𝑡 + 𝛾7 𝐺𝐹𝐶𝑡 + 𝛾8 𝐶𝑂𝑉 𝐼𝐷𝑡 

+ 𝛾9 𝑂𝑊 𝑁 𝐸𝑅𝑆𝐻 𝐼𝑃𝑖𝑡 + 𝛾10 𝑈𝐷𝐴𝑁 𝑅𝐶𝑆𝑖𝑡 + 𝜇𝑖𝑡 (2) 

The selection of our variables closely follows the literature, as out-
ined in Table 2 . 

.2. Data 

Our data for this study has been meticulously sourced from the Di-
ectorate General of Civil Aviation ( DGCA, 2021 ) India and the annual
eports of each airline. Airlines include Air India, Air India Express, In-
iGo, SpiceJet, Alliance Air and Jet Airways (Jet Airways suspended op-
ration since 2019). By obtaining data directly from these authoritative
ources, we ensure the highest level of accuracy and reliability, thereby
nhancing the credibility and robustness of our research findings. 

The selected sample size and period spanning from 2007 to 2022
an be considered appropriate for several reasons. Firstly, this 16-year
imeframe provides ample scope for conducting a systematic analysis of
ong-term trends and patterns within the Indian aviation industry. Sec-
ndly, it encompasses various economic cycles and significant events
uch as global financial crises (GFC), economic reforms, shifts in avia-
ion policies, and notably, the impact of the COVID-19 pandemic. These
vents are critical for understanding industry dynamics and resilience.
astly, spanning over a decade and a half ensures the dataset’s robust-
ess in capturing both stable periods and volatile economic conditions,
hereby offering a balanced perspective for conducting meaningful anal-
sis and deriving policy implications. 

It is important to note that post-2020, comprehensive and reliable
nformation for many Indian airlines became unavailable due to the dis-
uptions caused by the COVID-19 pandemic. Additionally, the sched-
les of numerous Indian airlines were severely affected, leading to a
ignificant decline in revenue generation. Therefore, we ended up using
n unbalanced panel data considering six airlines in 15 years (2007-
022), yielding a total of 79 observations. Table 3 offers a descriptive
verview of the key variables under investigation within this study and
able 5 presents key insights derived from these descriptive statistics.
n brief, the typical Indian airline exhibits a unit expenditure of approx-
mately INR 25.01 billion per kilometer while being capable of gener-
ting approximately INR 24.96 billion per kilometer in total revenue
hanks to an average of 15.7 million passengers travelled. We have ap-
lied consumer price index deflation to remove the effects of inflation,
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Table 2 

Variable definitions and their expected relationship with airline revenue. 

Variables Definitions Expected Relationship References 

Unit Revenue UREV The ratio between operating revenue and stage length 
of airline i at year t 

- Singh et al. (2019) 

Unit Expenditure UEXP The ratio between operating expenditure and stage 
length of airline i at year t 

A positive correlation between expenditure and 
revenue exists, as increased spending often leads 
to higher earnings. 

Singh et al. (2019) 

No. of Staff STAFF The total staff of airline i at year t More staff tends to reduce revenues Singh et al. (2021) 
No. of passengers PAX The number of passengers carried by airline i at year t Expected to reduce expenditure and improve 

revenues 
Kiraci and Ya şar (2020) ; ( Shao & 
Sun, 2016 ); Singh et al. (2019) 

No. of aircraft AC The total number of aircraft of each airline i at year t Expected to improve revenue ( Pitfield et al., 2010 ; 
Sibdari et al., 2018 ) 

Member of any airline 
alliance ALLIANCE 

This binary variable takes the value of 1 when airline i 
joined alliance membership at year t , 0 otherwise 

Tends to have a positive impact on airlines from 

both expenditure and revenues 
Barros and Peypoch (2009) ; 
Yu et al. (2017) 

Global financial crisis 
time period GFC 

This binary variable takes the value of 1 during the 
global financial crisis (2008 and 2009), 0 otherwise. 

GFC has a negative impact on both expenditure 
and revenues 

Merkert and Hensher (2011) 

Low-cost carrier business 
model LCC 

This binary variable takes the value of 1 when airline i 
is a low-cost carrier at year t , 0 otherwise 

LCCs are better in cost management and may be 
better in revenue generation 

Wang et al. (2018) ; (Saranga & 
Nagpal, 2016) 

COVID-19 pandemic 
time period COVID 

This binary variable takes the value of 1 during 
COVID-19 pandemic (2020-2022), 
0 otherwise; 

COVID has a negative impact on both expenditure 
and revenue 

Dube (2022) ; 
Maung et al. (2022) ; Sidhu and 
Shukla (2021) ; Sun et al. (2023) 

Ownership of the airline 
(government or private) 
OWNERSHIP 

This binary variable takes the value of 1 when airline i 
at year t is state owned, 0 otherwise 

Non-governmental airlines tend to perform better 
in terms of expenditure and revenues 

Singh et al. (2019) ; 
Wang et al. (2018) 

Participant in RCS-UDAN 

UDANRCS 

This binary variable takes the value of 1 when airline i 
is member of UDAN scheme at year t , 0 otherwise 

Regional connectivity schemes tend to have a 
positive impact in revenue 

Iyer and Thomas (2020) 

Table 3 

Descriptive statistics of variables of interest. 

Variables Obs Mean Std. dev. Min Max 

UREV 79 24.96 1.59 21.54 27.77 
UEXP 79 25.09 1.50 21.71 27.76 
STAFF 79 10458 9595.17 455 32407 
PAX 79 13.5 15.8 0.31 87 
AC 79 80 70 8.0 304 
ALLIANCE 79 0.11 0.32 0.00 1.00 
LCC 79 0.68 0.47 0.00 1.00 
GFC 79 0.10 0.30 0.00 1.00 
COVID 79 0.16 0.37 0.00 1.00 
OWNERSHIP 79 0.49 0.50 0.00 1.00 
UDANRCS 79 0.30 0.46 0.00 1.00 

Notes: UREV and UEXP (both are in billion rupees per km) have been deflated 
using the consumer price index. The natural log of UREV, UEXP is taken, while 
STAFF, PAX and AC is measured without transformation. SATFF is in number 
of employees, PAX is measured in million and AC is measure in number. 
Source : Annual reports of the sampled airlines. 
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Table 4 

Hausman’s test results. 

Test Hausman test statistic Conclusion 

RE vs FE 0.999 RE is not better than FE 
GMM vs RE 17.88∗ ∗ GMM is statically better than RE 
GMM vs FE 24.40∗ ∗ ∗ GMM is statistically better than FE 
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nabling accurate analysis of variables like income or costs in terms of
heir actual value relative to the years. 

However, the study acknowledges certain limitation in data accessi-
ility. Data beyond 2007 was not equally accessible for all airlines, po-
entially affecting robustness. On the other hand, data from 2007-2022
as been validated by the DGCA, and annual reports are audited by rep-
table firms, providing credibility. Primary data from airlines’ websites
resents constraints due to discontinuations or unavailability, including
hose influenced by the COVID-19 pandemic. 

The use of GMM, supported by Sargan tests, ensures methodological
obustness and validity; it effectively addresses endogeneity concerns
nd supporting reliable inference and interpretation of our empirical
ndings. 

. Empirical results and discussions 

.1. Model Selection 

The Sargan test (Coef = 0.156, p-value = 0.028) strengthens our ar-
ument in the previous section that endogeneity is present in our
ata, and that AC and UEXP are valid instruments for our analysis
7

 Roodman, 2009 ). We also use the Hausman test to see if the fixed-effect
FE), random-effect (RE), or generalised method of moments (GMM) is
ore appropriate for our analysis. Note that the null hypothesis of the
ausman test assumes that there is no difference between the results
f the two models being examined; a statistical result for the Hausman
est, therefore, suggests that the first model is better than the second
ne. Accordingly, the results reported in Table 4 show that GMM is the
est model among the three. Note that the GMM approach effectively
orrected for potential biases and provided more reliable parameter es-
imates, making it the preferred method in our analysis. 

.2. Estimation results interpretation and discussions 

Table 5 presents the estimated results derived from the IV regressions
ncorporating FE, RE and GMM models. Some important findings and
heir relevant discussions, which are based on the GMM results as the
est model, are presented below. 

In GMM, the unit expenditure ( UEXP ) is found to be statistically pos-
tively correlated to the Indian airline’s unit revenue ( UREV ), with a 1%
ncrease in unit expenditure associated with a 0.458% increase in unit
evenue. Given the inherently cyclical nature of the airline industry, this
nding is in line with the results of Wojahn’s (2012) and Alamdari and
orrell (1997) . It also aligns with the airlines’ increased expenditure

n various events, thereby leveraging them to generate higher revenue
 Gibson & Morrell, 2004 ; Singh et al., 2019 ). 

This aligns with the expected causality of variables presented in
able 2 . As unit expenditure is defined as the ratio of total expenditure
y stage length, it thus suggests that Indian airlines should focus on
cquiring new-generation aircraft with higher fuel efficiency, increas-
ng seating capacity, and extended range capabilities (e.g., Das et al.,
020 ; Walters, 2018 ; West & Bradley, 2008 ). In the Indian airline indus-
ry, higher expenditure on marketing, expanding routes, and improving
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Table 5 

Estimation results of IV regressions. 

FE RE GMM 

UREVt-1 − − 0.163∗ ∗ 

(0.081) 
UEXP 1.704∗ 1.491∗ ∗ ∗ 0.458∗ ∗ ∗ 

(1.022) (0.346) (0.065) 
STAFF -0.248 -0.294 0.202∗ ∗ 

(0.546) (0.179) (0.088) 
PAX -0.263 -0.176 0.122∗ ∗ 

(0.377) (0.194) (0.043) 
ALLIANCE -0.003 -0.090 0.335∗ ∗ 

(0.612) (0.260) (0.147) 
LCC − 0.022 − 

(0.203) 
GFC 0.360 0.238 -0.192∗ ∗ 

(0.553) (0.280) (0.093) 
COVID 0.034 0.044 -0.063 

(0.236) (0.187) (0.084) 
OWNERSHIP -0.564 -0.632∗ ∗ -0.441∗ ∗ 

(0.520) (0.193) (0.167) 
UDANRCS -0.776 -0.579∗ ∗ 0.148∗ 

(0.853) (0.226) (0.090) 
Constant -11.082 -6.722 5.976 

(15.480) (4.597) (1.423) 
𝛘2 156201.74∗ ∗ ∗ 859.98∗ ∗ ∗ 856.66∗ ∗ ∗ 

Notes: ∗ ∗ ∗ , ∗ ∗ , and ∗ denote the significance levels at 1%, 5%, and 10%, respec- 
tively. LCC was omitted from RE and GMM models due to the multicollinearity 
issue. Standard errors are presented inside the brackets. 
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ervices can attract more passengers, leading to higher ticket sales and
ncreased revenue. While there is a complex interplay between factors
nfluencing airline competition and the pandemic’s impact on indus-
ry dynamics, Sun et al. (2024) emphasised the growing importance of
ncillary services and differentiated pricing strategies. Additionally, in-
estments in technology and infrastructure can enhance operational ef-
ciency, further boosting profitability. 

The relationship between expenditure and revenue varies across
ndustries, with some studies supporting the notion that higher ex-
enditure leads to increased revenue, while others contradict this
nding. For instance, in the textiles and clothing industry, Dunford
t al. (2016) found that higher expenses related to design and marketing
an lead to increased revenue by targeting premium market segments.
imilarly, Hudáková and Bajus (2017) observed that in agriculture, high
xpenditure can yield high revenue. Schütz et al. (2020) demonstrated
hat for a European multinational utility company, strong expertise in
urchasing can lead to cost savings and increased revenue. Additionally,
ller and Moreira (2014) showed that effective purchasing functions
nd supplier relationships across various industries in Latin America,
pecifically in a sample of 278 Chilean companies, play a crucial role in
nhancing productivity and innovation, thus boosting revenue. 

Conversely, higher expenditure does not always correlate with in-
reased revenue. Zaharco et al. (2021) indicated that while optimising
xpenditure and improving operational efficiency are crucial for increas-
ng sales revenue in agricultural enterprises, higher expenditure alone
oes not necessarily lead to higher revenue. In the oil and gas industry,
golo (2021) noted that higher expenditure raises the breakeven price

equired to achieve profitability, without directly increasing revenue.
imilarly, Zwanziger and Mooney (2005) observed that in the healthcare
ector, higher expenditure often results in slower growth rather than
ncreased revenue. Notteboom and Vernimmen (2009) found that in
he shipping industry, higher expenditure on bunker costs suggests that
ncreased expenditure can lead to lower revenue. These observations
nderscore the complex relationship between expenditure and revenue
cross different industries, highlighting the need for strategic spending
nd operational efficiency to drive profitability. 

Airline staff, denoted as STAFF , and unit revenue show a positive
orrelation, contrary to the expected causality of variables presented in
8

able 2 . This suggests that airlines effectively aligning their staffing lev-
ls with operational needs tend to maintain positive revenue trends. Ac-
ording to the estimation results, a unit percentage increase in STAFF is
ssociated with a 0.202% increase in unit revenue for operating airlines.
hroughout the study period from 2007 to 2022, numerous Indian air-

ines underwent notable growth, prompting expansions in their routes
nd networks, evidently resulting in increased revenue. Naturally, this
xpansion necessitated greater staff involvement to accommodate the
ising number of passengers and efficient operations. This is in align-
ent with the observations of Barbot et al., (2008) and Ginieis et al.,

2020) . Singh et al. (2019) pointed out that lower employee productiv-
ty, reduced ratios of in-flight personnel to total personnel along with
ower aircraft utilisation also hinder the performance of state-owned
irlines in the Indian context. 

Passenger numbers, denoted by PAX , exhibit a positive correlation
ith the financial performance of the Indian airline industry. A one per-

ent increase in passenger numbers typically results in a corresponding
ise in unit revenue of approximately 0.122%. This is consistent with the
nticipated causal relationships among the variables outlined in Table 2 .
oted that passenger numbers have significantly increased in India since
004, as evidenced by the data in Fig. 1 . Increasing passenger num-
ers drive revenue in the Indian airline industry through several key
actors: market demand, competition, and service quality. Higher pas-
enger numbers indicate strong market demand, enabling airlines to fill
ore seats per flight, thus maximising ticket sales and overall revenue

 Sibdari et al., 2018 ). High demand also allows airlines to maintain or
ncrease ticket prices without losing customers. In a competitive market,
irlines that attract more passengers gain a larger market share, leading
o economies of scale where the cost per passenger decreases, improv-
ng profitability ( Alamdari & Morrell, 1997 ). Enhancing service quality
 Camilleri, 2018) , such as better in-flight experiences and customer ser-
ice, attracts and retains passengers. More passengers also mean higher
evenue from ancillary services like baggage fees, seat selection, in-
ight sales, and loyalty programs. Additionally, increasing passenger
umbers can justify expanding flight routes and frequencies, making
ravel more convenient and attracting even more passengers. Urbanisa-
ion further fuels this trend, as urban areas typically exhibit heightened
emand for air travel due to increased business activities, tourism, and
onnectivity with other regions. Moreover, the growth of tourism has
ignificantly contributed to the expansion of passenger volumes, conse-
uently bolstering airlines’ revenue streams (e.g., Dash et al., 2021 ; Iyer
 Thomas, 2021 ). 

The lagged variable of UREVt-1 exhibits a positive correlation, sug-
esting that Indian carriers as a whole have shown a persistent increase
n revenue over time. This could indeed be a valid explanation for the
ngoing growth of the industry, where the financial performance of the
revious year contributes to the success of the current year’s perfor-
ance. However, this situation may also be attributed to the rise of low-

ost carriers, with low fares serving as the primary driver for sustained
rowth due to heightened competition in the country (e.g., Wang et al.,
018 ). Further, this underscores the importance of strategic investments
n infrastructure, technology, and workforce development to sustain this
pward trajectory. 

Among the six dummy variables, ALLIANCE, GFC, OWNERSHIP ,
nd UDANRCS emerged as statistically significant exhibiting influence
ver unit revenue. The partnerships reflecting via alliances, and con-
ectivity schemes like UDAN, helped steered Indian airlines towards a
ore favourable revenue trajectory (e.g., Das et al., 2020 ; Douglas &
an, 2017 ). The importance of airline cooperation, particularly within
lliances, is strongly notable due to its positive correlation with unit rev-
nue. It’s worth noting that at the time of this research, only the national
arrier Air India was a member of the Star Alliance. Nevertheless, past
vidences have consistently shown that joining such alliances leads to in-
reased productivity, reduced fares, and boosted revenue (e.g., Douglas
 Tan, 2017 ). Air India’s revenue is derived not solely from domestic

outes, but predominantly from international routes, where it boasts a
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ore diverse network than any other carrier in India. Alliances con-
ribute to market stability by reducing cutthroat competition, fostering
ustainable pricing strategies, and driving industry innovation through
he establishment of common standards. Meanwhile, the regional con-
ectivity scheme, UDAN, demonstrates a notable inclination towards
oosting unit revenue, highlighting the significance of the initiative. By
acilitating the formation of air routes between tier-2 and tier-3 cities,
onnecting them to tier-1 cities, the scheme encourages airlines to cater
o regional passengers. Government subsidies backing flights to non-
etro areas signify a promising prospect for countries with abundant
on-metro cities, unlocking substantial potential for heightened passen-
er traffic. Additionally, the development of infrastructure could open
p opportunities for tourism growth and increased commerce. Signifi-
ance of ALLIANCE and UDANRCS corresponds to the anticipated causal
elationship of variables outlined in Table 2 . 

The dummy variable OWNERSHIP indicates that private airlines are
tatistically more likely to be effective in revenue generation. This aligns
ith observations of Singh et al. (2019) and Zhang et al. (2017) . Private
irlines, particularly the low-cost carriers, have experienced rapid net-
ork expansion due to factors such as appealing to price-sensitive pas-

engers. Given that most Indian airlines are privately owned, there’s a
endency for revenue generation to be a dominant feature of their own-
rship structure. This corresponds to the anticipated causal relationships
mong the variables outlined in Table 2 . Furthermore, private airlines
ace less obstacles in accessing capital markets for investment and mod-
rnisation. And, as expected, the exogenous variables GFC, and COVID
ave had negative impacts on the financial performance of the airlines.

.3. Policy implications and recommendations 

The positive correlation between unit expenditure UEXP and unit
REV underscores the potential for revenue growth through investments

n advanced technologies and efficient aircraft. Policymakers should in-
entivise Indian airlines to acquire new-generation aircraft with higher
uel efficiency, increased seating capacity, and extended range through
ax incentives, subsidies or favourable financing options. These invest-
ents will enhance operational efficiency and environmental sustain-

bility. Further, Sun et al. (2022a) emphasised that modern technolo-
ies such as data science and artificial intelligence (AI) can address
ritical challenges, especially during crises like a pandemic. Supporting
echnological investments, research and development in AI, and facil-
tating partnerships between technology firms and airlines are crucial
teps. Robust human resource strategies are necessary, as indicated by
he correlation between STAFF and UREV . Funding training programs
nd facilitating labour market flexibility can enable airlines to adjust
heir workforce according to demand changes. Increasing passenger vol-
mes, highlighted by the correlation between PAX and UREV , requires
olicies promoting air travel, improving airport infrastructure, reduc-
ng air ticket taxes and enhancing urban-rural connectivity. Marketing
ampaigns to boost tourism and business travel can further increase pas-
enger numbers (e.g., Das et al., 2020 ; Fageda et al., 2018 ). 

Collaborative strategies among airlines supported by policies facil-
tating global alliances, bilateral agreements, code-sharing, and joint
entures, can enhance financial performance. While low-cost carriers
ypically don’t join alliances, India’s airline industry lacks a major full-
ervice carrier comparable to Air India. Most other airlines in India oper-
te as low-cost. Government support for the UDANRCS initiative is cru-
ial for regional connectivity, including subsidies for non-metro flights
nd improving tier-2 and tier-3 city infrastructure. Promoting private
ector participation and competition in the airline industry should be
aintained, ensuring a level playing field, reducing bureaucratic bar-

iers, and facilitating access to capital markets. Policymakers should
evelop contingency plans and financial support mechanisms to help
irlines withstand economic shocks like the GFC and COVID , such as an
viation relief fund, temporary tax relief, and low-interest loans during
istress periods. Integrating findings into policy through data-driven de-
9

isions, stakeholder engagement, and monitoring and evaluation is cru-
ial for ensuring the sustainable growth and resilience of the industry. 

. Conclusion 

This research empirically investigated the influence of key drivers
n the financial performance (proxied via unit revenue) of six Indian
arriers from 2007–2022. This period encompasses significant phases in
ndian aviation: expansion, turbulence (GFC 2008-2009 and COVID-19
andemic in 2020), the insolvency of Jet Airways, and the privatisa-
ion of Air India in 2022. Using IV regression and GMM models, the
tudy examined relationships between variables such as airline unit ex-
enditure, staff numbers, passenger numbers, regional connectivity, al-
iance participation, ownership structure, and exogenous shocks includ-
ng global financial crisis and the COVID-19 pandemic. The findings
ndicate a positive correlation between UEXP, STAFF, PAX, ALLIANCE ,
nd UDAN with UREV . Conversely, GFC and OWNERSHIP exhibit a neg-
tive correlation with UREV . The study yields several noteworthy find-
ngs. Essentially, it’s crucial to establish robust protective and supportive
ramework to ensure fair and equitable growth for all airlines in India,
hether government-owned or private. 

Although GMM has been used to address endogeneity, some issues
ay still remain; we recognise this limitation and recommend further

nvestigation in future research. In addition, since this study aims on
air comparison between Indian airlines, we focused more on the unit
xpenditure and unit revenue of the airlines; future studies extending
o the total expenditure/revenue may contribute to a wider picture of
he Indian aviation market. Further research should leverage and ex-
and upon this study’s methodologies and findings, incorporating new
ariables like technology adoption and digital transformation, alongside
eeper investigations into factors like alliance participation and policy
upport. Extending the study period beyond 2022 will capture ongo-
ng impacts, particularly the post-COVID-19 recovery phases, providing
ritical insights into industry resilience and adaptation strategies. Stud-
es on other developing markets (e.g., Thailand or Vietnam) could also
ontribute to the literature. 
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