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A B S T R A C T

Passenger airlines is an important sector throughout the world. However, it has faced criticism and pressure due 
to its harmful effects on the planet, leading airlines to adopt measures to protect the environment. As envi-
ronmental responsibility can be a source of competitive advantages resulting from an improvement in image and 
internal technical and operational efficiency, it could increase their financial performance. Therefore, the aim of 
this study is to analyse whether their financial performance increases as a result of the competitive advantages 
gained from the effect of their environmental attitude on the environmental image of passengers, sustainable 
asset management, and employee ecological behaviour. Using the panel data technique for the 2010–2019 
period, a comparison is made of certified and non-certified passenger airlines, differentiated according to 
ownership, routes they operate, fares, belonging to an alliance and the airline’s world region. On the whole, the 
evidence obtained shows that while the effect of certification on the environmental image of passengers and on 
sustainable asset management does not increase the financial performance of certified airlines, it does so partially 
with respect to employee ecological performance. It could be affirmed that the funds and efforts allocated to 
being more respectful towards the environment do not lead to competitive advantages that could have a greater 
impact on financial performance.

1. Introduction

The sector for passenger airline transport has a considerable eco-
nomic impact on a global level. According to the International Air 
Transport Association (IATA) (2023), a passenger airline is the airline 
over whose routes a passenger and his baggage are transported or are to 
be transported from the point of origin or stopover or a transfer going, to 
the next interline connection point. It is no surprise that, in 2019, before 
the negative effects of COVID-19 on the aviation industry, it represented 
55 % of international air transport (United Nations World Tourism Or-
ganization (UNWTO), 2020), with spending on this transport reaching 
4.8 % of global GDP (International Civil Aviation Organization (ICAO), 
2020).

However, the harmful effects on the environment by the passenger 
airlines (hereafter referred to as airlines) have led to criticism from the 
public and governmental pressures (Karaman et al., 2018). In response, 
the airlines have directed their efforts at being more environmentally 
sustainable. Environmental responsibility is the tool that the airlines can 

use to achieve a win-win situation (Porter, 1991; Porter & van der Linde, 
1995). Environmental responsibility can minimise the negative envi-
ronmental impacts and, at the same time, improve the financial per-
formance of the organisation (Hagmann et al., 2015; Phillips et al., 
2019).

Nevertheless, studies that have analysed the relationship between 
financial performance and environmental proactivity of airlines are 
scarce and contradictory (Mak et al., 2007; Stevenson & Marintseva, 
2019). They have mainly focused on analysing their environmental 
concern (Mak & Chan, 2006), the level of detail and information con-
tained in the reports (Mak et al., 2007), the percentage of airlines that 
publish them and geographical asymmetries (Coles, Dinan and Fen-
clova, 2009).

Moreover, to assess the environmental sustainability of airlines, in-
formation primarily contained in sustainability reports or Corporate 
Social Responsibility reports has been used (Cowper-Smith & de Gros-
bois, 2011; Mak and Chan, 2006). As this information lacks objectivity, 
independence and verification, and shows significant heterogeneity, 
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many studies establish a tenuous or questionable relationship between 
airline environmental proactivity and several variables (Cowper-Smith 
& de Grosbois, 2011; Hagmann et al., 2015; Wang et al., 2015).

In response to these limitations, environmental certification has been 
used to objectively compare and measure the environmental perfor-
mance of the airline sector and to study the relationship between envi-
ronmental management and the financial performance of airlines 
(Benito & Alonso, 2018). Environmental certification has become a 
widely accepted approach in the literature to analyse this relationship 
(Cavero-Rubio & Amorós-Martínez, 2020). This approach involves 
establishing measurable objectives, a detailed programme, and a follow- 
up and evaluation process to achieve continuous improvement in the 
airline’s behaviour and environmental performance). As noted by 
Jongsaguan and Ghoneim (2017), environmental certification has 
strengthened the airline industry’s capacity to meet its environmental 
objectives, encouraging them to comply with environmental perfor-
mance indicators.

In this respect, Chen (2010) indicates that an environmentally 
committed could obtain competitive advantages in differentiation and 
costs. Environmental proactivity can differentiate the airline and would 
improve how passengers perceive its image and reputation, which could 
increase its reserves and income from sales. Furthermore, according to 
Leamon et al. (2019) and Phillips et al. (2019), investment in technol-
ogy, aimed at using more sustainable assets, and an improvement in 
operational efficiency, which would mean increasing employees’ envi-
ronmental awareness, could result in savings in costs. In this way, ulti-
mately, there would be an increase in the financial performance of 
airlines (Geerts, 2014; Inoue & Lee, 2011).

This study aims to contribute to a deeper understanding of the 
relationship between environmental management and the financial 
performance of airlines. Unlike previous studies, this research in-
troduces the impact of environmental certification on passengers’ 
environmental perception, sustainable asset management, and em-
ployees’ ecological behaviour as mediating factors in the financial per-
formance of airlines, thus offering a novel and more robust perspective.

In order to achieve the proposed objective, certified and non- 
certified airlines have been compared for the 2010–2019 period. In 
addition, given that the effects of certification on financial performance 
can vary according to the individual characteristics of the airlines, they 
have been segmented according to ownership, the routes they operate, 
fare price, belonging to an alliance and region in the world (Coles et al., 
2009; Hagmann et al., 2015).

By applying a multiple linear regression with panel data, the findings 
from this study will contribute to informing stakeholders about whether 
the effect of environmental practices on passengers, assets and em-
ployees will lead to an increase in the financial performance of pas-
senger airline companies, providing them with information that is 
essential to their decision-making.

The remaining sections of this paper are organised as follows. Firstly, 
the literature is reviewed, and the hypotheses are established. Next, the 
methodology is outlined, followed by the presentation and discussion of 
the results. Finally, the implications, conclusions, limitations and future 
research lines are presented.

2. Literature review and hypothesis

2.1. Environmental certification and financial performance of airlines

The progressive liberalisation and globalisation of the aviation in-
dustry have led to a 70 % growth in passenger demand in the last 
decade, making it one of the most economically, culturally and socially 
important sector in the world (International Civil Aviation Organization 
(ICAO), 2020). At the same time, its negative impact on the environment 
has risen dramatically. Therefore, it is not surprising that in 2019, air 
transport was responsible for 2.4 % of global greenhouse gas emissions 
(Leamon et al., 2019).

For this reason, because of its harmful effects on climatic change, the 
aviation industry has come under fierce criticism and public and private 
pressure (Mak & Chan, 2006). In response to this, to become sustainable 
and to mitigate their negative effect on the planet, airlines are adopting 
measures centred on environmental conservation (Hagmann et al., 
2015). In this sense, a proactive environmental attitude would benefit 
the environment and would allow airlines to gain competitive advan-
tages resulting from improving their image and/or operational effi-
ciency, which would increase their financial performance (Phillips et al., 
2019).

Nevertheless, although there are numerous studies that have ana-
lysed the effects of the airlines’ environmental impact, little attention 
has been given to the relation between financial performance and 
environmental proactivity (Stevenson & Marintseva, 2019). Likewise, 
the methodological and theoretical heterogeneity of these studies have 
led to contradictory, inconsistent and inconclusive results (Karaman 
et al., 2018). In this sense, authors like Wang et al. (2015), Luo et al. 
(2015), Lynes and Andrachuk (2008), Inoue and Lee (2011) and Coles 
et al. (2009) observed a positive relation between sustainability and 
economic performance. In contrast, Karaman et al. (2018), Lee and Park 
(2010) and Kang et al. (2010) verified that there was no relation be-
tween responsible environmental activities by airlines and financial 
performance.

Meanwhile, authors like Karaman et al. (2018) have pointed out that 
the studies conducted have limitations because the indicators used to 
measure the environmental commitment of airlines are unrepresentative 
and unreliable. Also, Hagmann et al. (2015) and Wang et al. (2015) have 
claimed that the information used is neither objective nor independent, 
it has not been verified, and it is heterogenic, scant and difficult to 
locate.

In light of all these considerations, this paper aims to further and 
extend the research into the relation between environmental manage-
ment and financial performance. To do so, environmental certification 
based on international standards and verified by external organisations 
is used as a variable that is representative of an airline’s environmental 
proactivity. Although the variables used for measuring environmental 
proactivity are diverse, there is extensive literature that has used certi-
fication to analyse this relation (Cavero-Rubio & Amorós-Martínez, 
2020). This decision aims to reduce the bias arising from the disad-
vantage of not having an objective and standardised variable that would 
increase the reliability and the comparability of the study (Mak & Chan, 
2006). Besides, according to International Air Transport Association 
(IATA) (2021) and International Civil Aviation Organization (ICAO) 
(2020), environmental certification is one of the strategies most widely 
used by airlines to obtain recognition for their environmental efforts.

In this respect, the main standard used for obtaining environmental 
certification in aviation is ISO 14001 and to a lesser extent the Eco- 
Management and Audit Scheme (EMAS) (Hagmann et al., 2015). In 
addition, IATA has created its own environmental certification based on 
ISO 14001, IATA Environmental Assessment (IEnVA), specifically for 
airlines.

In line with the above discussion and from the perspective of 
Resource-Based View (Barney, 1991), the adoption of environmental 
certification can be seen as a source of strategic differentiation in 
seeking customer approval and social legitimacy. Obtaining this certi-
fication could have a positive impact on a company’s image and repu-
tation by demonstrating its commitment to environmental management 
and sustainability. Environmental certification could also influence 
passengers’ decisions and increase their demand and sales (Chen, 2010; 
Hagmann et al., 2015; Karaman et al., 2018).

In addition, the benefits of environmental certification would extend 
to human and internal operational improvements, leading to a reduction 
in costs. Thus, the environmental awareness of employees could deter-
mine an improvement in their performance, and technological invest-
ment and sustainable asset management would enable operations to be 
executed more effectively and decrease resource consumption (Leamon 
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et al., 2019; Lee & Park, 2010; Phillips et al., 2019; Wang et al., 2015). In 
this way, an increase in the financial performance of airlines could be 
achieved (Geerts, 2014; Inoue & Lee, 2011).

Consequently, this study departs from previous research by intro-
ducing the mediating effect of the green image of passengers, sustain-
able asset management, and employee ecological performance on the 
relationship between airline environmental management and financial 
performance.

2.2. Perception of the green image, environmental certification and 
financial performance of airlines

The growing relevance of sustainability indicators in the aviation 
industry (Keiser et al., 2023) has led to increased attention towards ISO 
14001 certification, which is considered a concrete indicator of com-
panies’ environmental commitment (Boiral, 2007; Heras-Saizarbitoria 
et al., 2011). According to Graafland (2018), the complexity of the 
certification process and the fees that companies often paid for it, 
already demonstrate the environmental awareness of organisations. This 
commitment contributes to the improvement of the company’s green 
image and reputation (Boiral, 2007; Heras-Saizarbitoria et al., 2011; Li 
et al., 2017; Quintana-García et al., 2021). It has been shown to increase 
customer satisfaction and loyalty (Danso et al., 2019; Idris, & Durmu-
şoğlu, 2023; Park, 2019; Tang et al., 2012). For instance, Park’s (2019)
study, based on data from 967 airline users, concludes that airlines’ 
environmental responsibility has a significant impact on customer atti-
tudes and satisfaction, and customer attitudes and satisfaction, in turn, 
affect the company’s reputation.

Therefore, the adoption of ISO 14001 certification provides com-
panies with competitive advantages in the market that are linked to 
customer satisfaction, loyalty and corporate reputation (Dangelico & 
Pontrandolfo, 2015; Graffin & Ward, 2010; Lin & Niu, 2018). These 
advantages could influence consumers’ purchasing decisions towards 
certified companies (Chen & Ho, 2019; Radhouane et al., 2018). In this 
vein, Baumeister et al. (2022a) study, based on a survey of 1170 airline 
passengers, finds that environmental certification increases the likeli-
hood of passengers traveling with the airline again and positively rec-
ommending or commenting on it. Moreover, several studies agree that 
consumers would be willing to pay more for products and services from 
certified companies (Akan et al., 2022; Baumeister et al., 2022b; 
Thompson et al., 2010). Conversely, consumers may also penalise 
companies that do not comply with environmental standards by 
refraining from purchasing their products or services and by negative 
word-of-mouth advertising (Camilleri, 2022).

In line with the above, environmental certification could yield a 
positive impact on sales and, consequently, indirectly benefit firms’ 
profitability by enhancing their environmental image and reputation 
(Oh et al., 2020; Paelman et al., 2021; Wong et al., 2013). This rela-
tionship is supported by the literature, which suggests that factors such 
as customer satisfaction and reputation are pivotal for corporate finan-
cial performance (Arocena et al., 2021; Le, 2023), highlighting the 
strategic significance of environmental certification as a driver of 
financial performance. Based on these considerations and congruent 
with Dangelico (2015), the following hypothesis is formulated: 

H1. The effect of environmental certification on passengers’ green 
image increases the financial performance of airlines.

2.3. Sustainable asset management, environmental certification and 
financial performance of airlines

The implementation of environmental certification has the potential 
to enhance a company’s environmental image and reputation, as well as 
serve as an important motivator for technological innovation (Jiang 
et al., 2020; Porter & van der Linde, 1995). Jiang et al. (2020) note that 
despite the significant costs associated with environmental certification, 

companies are willing to make substantial investments in technology. 
This commitment is motivated by the need to comply with stringent 
certification requirements and adopt cleaner, more efficient and sus-
tainable technologies in order to ensure the success of the environmental 
label and to avoid potential failures.

Therefore, certification is not merely a formal process; it also drives 
companies to proactively invest in sustainable technologies and to align 
their technical and operational practices with environmental criteria 
(Abid et al., 2022; Heras-Saizarbitoria & Boiral, 2013). In the context of 
the airline industry, investments in sustainable assets may entail the 
acquisition of new aircraft that are more fuel-efficient, the imple-
mentation of on-board energy management systems to optimise resource 
use, and the adoption of emission reduction technologies to mitigate 
environmental impacts.

This technological transformation contributes to the elimination of 
inefficient production procedures and the optimisation of organisational 
resource utilisation (Camilleri, 2022; He & Shen, 2019; Waxin et al., 
2020). As a result, operating costs are decreased and business profit-
ability is improved (Treacy et al., 2019). For instance, Arocena et al. 
(2021) demonstrate that ISO 14001 certification has been an effective 
catalyst for reducing carbon emissions through reducing energy con-
sumption, thereby increasing profitability. Furthermore, the changes 
introduced by certification lead to an improvement in technological and 
operational efficiency, resulting in a competitive advantage that posi-
tively impacts airlines’ profitability (Baumgartner, 2014; McWilliams 
et al., 2006; Porter, 1991). Based on these arguments, the following 
hypothesis is formulated: 

H2. The effect of environmental certification on asset sustainability 
increases the financial performance of airlines.

2.4. Employee ecologic behaviour, environmental certification and 
financial performance of airlines

The adoption of environmental certification in airlines is conditioned 
by organisational and structural factors, but human resources also play a 
crucial role (Delmas & Pekovic, 2013; Lo et al., 2014). To obtain certi-
fication, a company must demonstrate genuine commitment to envi-
ronmental management. This is achieved through Green Human 
Resource Management (GHRM) practices, which include the provision 
of environmental training for employees (Blunch & Castro, 2007; 
Khanna & Anton, 2002;). GHRM is an acronym for Green Human 
Resource Management, which refers to the strategies and activities that 
promote ecological behaviour among employees. It has emerged as a 
cornerstone in driving workplaces and organisations towards sustain-
ability and environmental respectfulness (Ahmad, 2015).

The relationship between environmental certification and GHRM 
highlights the importance of holistically integrating environmental as-
pects into human resource management (Yong et al., 2020). It is 
important to recognise that environmental certification should not be 
considered merely as a superficial requirement to meet stakeholder ex-
pectations. Rather, it should be viewed as a genuine commitment to 
sustainability and environmental responsibility (Testa et al., 2018).

Previous research has demonstrated that both environmental certi-
fication and GHRM practices can provide significant competitive ad-
vantages to companies (Malik et al., 2020; Mustafa et al., 2023). On the 
one hand, research has shown that the adoption of environmental cer-
tification can have a positive impact on employees’ attitudes towards 
the company and their commitment to the environment (Chaudhary, 
2020; Ambec & Lanoie, 2008). The commitment of an organisation to 
the environment can enhance the attractiveness of the company as an 
employer and strengthen employees’ sense of belonging and motivation 
(Guillot-Soulez et al., 2022). On the other hand, implementing GHRM 
practices can significantly enhance employees’ knowledge and skills 
regarding environmental issues, thereby leading to an overall 
improvement in work performance and efficiency (Sharma et al., 2021; 
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Delmas & Pekovic, 2013; Gadenne et al., 2009; Dearden et al., 2006). 
According to a recent meta-analysis of 75 studies conducted by Car-
ballo-Penela et al. (2023), which examines the effect of GHRM practices 
on the economic performance of organisations, these competitive ad-
vantages could translate into a higher financial return for the companies.

Furthermore, the findings of Wang et al. (2023) establish a positive 
relationship between GHRM and corporate reputation. Moreover, Afum 
et al. (2021) demonstrate that the combination of environmental man-
agement with GHRM enhances a firm’s reputation and enables it to 
achieve higher financial performance. Therefore, a positive perception 
of the company’s environmental practices can create a virtuous circle, 
where improved labour efficiency and positive reputation mutually 
reinforce each other, ultimately contributing to corporate profitability 
(Ren et al., 2022). In accordance with these considerations and in line 
with Delmas and Pekovic (2013), the following hypothesis is 
formulated: 

H3. The effect of environmental certification on employee ecological 
behaviour increases the financial performance of airlines.

2.5. Airline characteristics, environmental certification and financial 
performance of airlines

As the literature has revealed that airline characteristics condition 
the research results (Hagmann et al., 2015), at this point of our study, 
the differentiated effects of certification on financial performance are 
analysed according to these characteristics. This is done by including 
them in the hypotheses defined above.

The first characteristic to be considered is whether the airline oper-
ates international or domestic routes. Following Cowper-Smith and de 
Grosbois (2011) and Lynes and Andrachuk (2008), the environmental, 
technical and economic implications are different. The routes airlines 
operate are a factor that can affect fuel consumption, the airline fleet, 
CO2 emission rates, dangerous waste management and technical and 
operational efficiency. Hence, the following hypotheses are defined: 

H1.1a/H1.1b. The effect of environmental certification on the green 
image of passengers increases the financial performance of interna-
tional/domestic airlines.

H2.1a/H2.1b. The effect of environmental certification on asset sus-
tainability increases the financial performance of international/domes-
tic airlines.

H3.1a/H3.1b. The effect of environmental certification on employee 
ecological behaviour increases the financial performance of interna-
tional/domestic airlines.

Secondly, in line with the studies by Stevenson and Marintseva 
(2019) and Cowper-Smith and de Grosbois (2011), government 
ownership of airlines has historically been a country’s cultural symbol. 
Hence, governments are responsible for maintaining a positive image. 
Thus, the fact that airlines are government or privately owned permits 
the definition of the following hypotheses. 

H1.2a/H1.2b. The effect of environmental certification on the green 
image of increases the financial performance of government/private 
airlines.

H2.2a/H2.2b. The effect of environmental certification on asset sus-
tainability increases the financial performance of government/private 
airlines.

H3.2a/H3.2b. The effect of environmental certification on employee 
ecological behaviour increases the financial performance of govern-
ment/private airlines.

On the other hand, in line with Assaf and Josiassen (2012), in recent 
decades, low-cost airlines have revolutionised the tourism industry. 
Given that their objective is to minimise costs in order to offer low price 

flights, it might be assumed that low-cost airlines are not committed to 
sustainability. In addition, as they have fewer economic resources, their 
investments in new sustainable and technically more efficient technol-
ogies are likely to be limited (Chang & Yu, 2014). In this respect, the 
following hypotheses are established: 

H1.3a/H1.3b. : The effect of environmental certification on the green 
image of increases the financial performance of low-cost/full-service 
airlines.

H2.3a/H2.3b. : The effect of environmental certification on asset sus-
tainability increases the financial performance of low-cost/full-service 
airlines.

H3.3a/H3.3b. : The effect of environmental certification on employee 
ecological behaviour increases the financial performance of low-cost/ 
full-service airlines.

Likewise, considering the studies by Hagmann et al. (2015) and 
Phillips et al. (2019), airlines have sought to enhance passenger acces-
sibility, expand their market share and achieve resource efficiency 
through the establishment of strategic international alliances. Given that 
alliances can have a positive impact on an airline’s environmental ac-
tivity, the following hypotheses are defined: 

H1.4a/H1.4b. The effect of environmental certification on the green 
image of passengers increases the financial performance of airlines that 
belong to/do not belong to an alliance.

H2.4a/H2.4b. The effect of environmental certification on asset sus-
tainability increases the financial performance of airlines that belong to/ 
do not belong to an alliance.

H3.4a/H3.4b. The effect of environmental certification on employee 
ecological behaviour increases the financial performance of airlines that 
belong to/do not belong to an alliance.

Finally, the zone where an airline operates is another characteristic 
to consider in this sector. Depending on the region an airline belongs to, 
commitment, attitude and environmental responsibility are different 
(Lynes & Andrachuk, 2008). Not only are there different motivations, 
barriers, perceptions and environmental practices, but there are also 
different regulatory frameworks, governmental pressures and emission 
rates. In line with the studies by Assaf and Josiassen (2012), and 
considering the five word regions in which the United Nations World 
Tourism Organization (UNWTO) (2020) classifies the airlines, the 
following hypotheses are established for each of the five regions: 

H1.5a/H1.5b/H1.5c/H1.5d/H1.5e. The effect of environmental certifica-
tion on the green image of passengers increases the financial perfor-
mance of airlines belonging to the Americas/Europe/Asia-Pacific/ 
Africa/Middle East.

H2.5a/H2.5b/H2.5c/H2.5d/H2.5e. The effect of environmental certifica-
tion on asset sustainability increases the financial performance of air-
lines belonging to the Americas/Europe/Asia-Pacific/Africa/Middle 
East.

H3.5a/H3.5b/H3.5c/H3.5d/H3.5e. The effect of environmental certifica-
tion on employee ecological behaviour increases the financial perfor-
mance of airlines belonging to the Americas/Europe/Asia-Pacific/ 
Africa/Middle East.

3. Methodology

3.1. Sample

Following the studies by Inoue and Lee (2011), Wang et al. (2015)
and Karaman et al. (2018), a longitudinal study has been carried out for 
the 2010 to 2019 period, analysing airlines dedicated to the transport of 
passengers. According to these studies, the period is extensive enough to 
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develop the study. As COVID-19 has caused a serious impact on the 
aviation industry since 2020, to avoid the results being distorted by the 
effects of the pandemic, 2019 is the last year considered (International 
Civil Aviation Organization (ICAO), 2021) and (International Air 
Transport Association (IATA), 2020).

The inclusion of the airlines to be studied was carried out as follows. 
Firstly, a selection process was performed by referring to the airlines as 
listed by IATA (International Air Transport Association (IATA), 2020). 
Out of the 194 airlines that were active in passenger transport, elimi-
nation criteria were applied to those that could not be located, whose 
annual reports were not published on their websites, whose financial 
information could not be found on the EIKON database (Thomson 
Reuters Dataset, 2021), and whose data for the variables used in this 
study were not available, were incomplete or presented unreliable ac-
counting data. The final population was 99 airlines.

The second stage consisted of dividing the airlines into two groups: 
certified and non-certified. The certified airline group comprises airlines 
certified by ISO 14001, EMAS or IEnvA in the 2010 to 2019 period. In 
this regard, as several airlines were not certified for the entire period 
from 2010 to 2019, the years preceding their certification acquisition 
are analysed within the non-certified airlines group. Conversely, the 
years following their certification acquisition are analysed within the 
certified airlines group.

In order to ascertain which airlines were environmentally certified, 
verification was conducted to determine whether they were included in 
the EMAS database for organisations registered with the European 
Commission (2021) and in the list of certified airlines IEnvA from IATA 
(International Air Transport Association (IATA), 2021). EMAS, unlike 
ISO 14001, is a detailed and updated database that guarantees the 
availability of a reliable register that is accessible and open to certified 
companies. The ISO 14001 certification, however, does not have a 
centralized database or provide public access to ISO 14001 certified 
companies. Therefore, it was necessary to use other means to verify 
whether the airline had this certification. In this sense, firstly, the da-
tabases of companies certified by the leading inspection organisations in 
aviation industry (e.g. Association for Standardisation and Certification 
(AENOR), Bureau Veritas, TÜV SÜB, Lloyds Register, SGS International 
Certification Services) were consulted. Additionally, considering that 
the internet serves as an interactive and relatively economical medium 
for companies to showcase their environmental commitment and pub-
licise their certification, airlines’ websites were also visited (Peiró- 
Signes et al., 2014).

The airlines for which no evidence of certification was found were 
included in the group of non-certified airlines for this period. The clas-
sification result obtained was 40 certified airlines (333 observations) 
and 59 non-certified (657 observations).

3.2. Data and variables

As explained above, environmental certification could imply an in-
crease in passenger bookings and an improvement in employee perfor-
mance and assets, which should mean an increase in the financial 
performance of airlines.

In line with the studies conducted by Cavero-Rubio and Amorós- 
Martínez (2020), Segarra-Oña et al. (2011), and Chen (2010), the return 
on assets (ROA) was chosen as the dependent variable to assess financial 
performance. These scholars highlight that ROA is widely employed in 
environmental management research to gauge financial performance. 
Furthermore, in aviation industry research, many scholars consider ROA 
as the most stable and indicative measure of financial performance, 
reflecting the asset utilisation and operational efficiency of a firm (Hong 
et al., 2023; Karaman et al., 2018; Kuo et al., 2021; Phillips et al., 2019; 
Stevenson & Marintseva, 2019).

Secondly, the environmental image that passengers may have can 
condition their flight bookings. It would be logical to think that certi-
fication would improve an airline’s reputation, increasing its sales. 

Therefore, in line with the studies by Segarra-Oña et al. (2011), Wang 
and Lin (2022), Spasojevic et al. (2018) and Phillips et al. (2019), the 
variable chosen to measure the effect of environmental certification on 
passengers is the variation in sales (SG).

For its part, environmental proactivity would entail investing in 
green technology and the sustainable management of assets, which 
would result in an increase in an airline’s asset performance. Hence, 
following Noh (2019), Treacy et al. (2019) Collins et al. (2011) and 
Dizkirici et al. (2016), the variable chosen to quantify the impact that 
certification has on sustainable asset management is asset turnover (AT).

Finally, environmental standards and GHRM can impact favourably 
on employee ecological behaviour, and consequently, on their perfor-
mance. Therefore, following Prajogo et al. (2014), Lo et al. (2014) and 
Delmas and Pekovic (2013), net operating income per employee 
(NOIPE) is used to quantify employee performance. It seems reasonable 
that an ecological attitude by employees would mean an improvement in 
their performance.

Table 1 provides a definition of these three variables, which will be 
considered independent or explanatory of ROA.

In addition, as explained in the previous section, because the effects 
of certification on financial performance can be significantly different 
according to the individual characteristics of airlines (Cowper-Smith & 
de Grosbois, 2011), Table 1 includes the variables defined to differen-
tiate the impact of certification according to these individual charac-
teristics. In this sense, a continuous control variable, SIZE, is included 
along with nine dichotomous variables: INT, GOV, LOWCOST, ALLI, 
AME, EUR, AS&PAC, AFR and MEAST. Table 2 presents a classification 
of the airlines analysed according to the UNWTO world region. Table 2
relates the airlines analysed and its classification by UNWTO world 
region.

Table 1 
Variables analysed.

Variable Description Abbreviation

Return on assets Earnings Before Interest and Taxes/ 
Total assets

ROA

Sales growth (Sales yeart - Sales yeart-1)/(Sales yeart- 

1);
SG

Asset turnover Revenues/Total assets AT
Net operating income 
per employee

Net operating income/Number of 
employees

NOIPE

Size of the airline Logarithm of total number of assets SIZE
Environmentally 
certified

Yes = 1 if the airline is environmentally 
certified 
No = 0 otherwise

CERT

Routes operated Yes = 1 if the airline operates 
international routes 
No = 0 otherwise

INT

Ownership Yes = 1 if the airline is government- 
owned 
No = 0 otherwise

GOV

Fare Yes = 1 if the airline is low-cost fare 
No = 0 otherwise

LOWCOST

Alliance Yes = 1 if the airline belongs to an 
alliance 
No = 0 otherwise

ALLI

World Region Americas Yes = 1 if the airline 
belongs to Americas 
No = 0 otherwise

AME

Europe Yes = 1 if the airline 
belongs to Europe 
No = 0 otherwise

EUR

Asia- 
Pacific

Yes = 1 if the airline 
belongs to Asia-Pacific 
No = 0 otherwise

AS&PAC

Africa Yes = 1 if the airline 
belongs to Africa 
No = 0 otherwise

AFR

Middle 
East

Yes = 1 if the airline 
belongs to Middle East 
No = 0 otherwise

MEAST
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As discussed in the previous paragraph, Table 3 presents the certified 
and non-certified airlines and the number of observations for each of the 
groups resulting from the classification according to the individual 
characteristics selected.

4. Results

4.1. Descriptive statistics and univariate analysis

The ratios corresponding to each airline are calculated from the 
EIKON database (Thomson Reuters Dataset, 2021). For those airline 
companies that are not available in the database, the Annual Reports 
published on their websites are used. Table 4 shows the median, mean 
and standard deviation values calculated for all the airlines, both 
certified and noncertified, and for each of the dichotomous variables. To 
determine if the differences between the results obtained are significant, 
Table 4 presents the values corresponding to the difference between the 
ratios of the airline companies for each group and the student-t-test. It 
should be noted that because there were no certified airlines in the 
Middle East it was not possible to obtain information for this region of 
the world.

Table 4 shows that the student-t-test indicates that the differences 
are negative and statistically significant for all the certified airlines in 
ROA (− 1.59 %), SG (− 3.88 %), and NOIPE (− 2954.51). Across the 
various groupings considered, nearly all results point to significant dif-
ferences between certified and non-certified airlines, except for NOIPE 
among government-owned (3232.81) and Asia&Pacific airlines 
(4554.87).

In contrast, the differences for the whole population of AT (0.02) are 
higher for certified airlines, but no statistically significant. AT stands out 
as the ratio where the statistically significant differences among 
groupings exhibit different signs. While the differences are favourable 
for the certified airlines that not operate international routes (0.79), are 
not owned by the government (0.05), low-cost (0.60) and operate in 
Americas (0.15), they are negative for airlines that operate international 
routes (− 0.04), full-service (− 0.06), belong (− 0.08) and do not belong 
to an alliance (− 0.15) and Asia&Pacific (− 0.09).

4.2. Multivariate analysis

In line with Karaman et al. (2018) and Inoue and Lee (2011), a 
multivariate linear regression using ordinary least squares (OLS) has 
been conducted to contrast the proposed hypotheses. The objective of 
the hypotheses established is to verify whether the effects of certification 
on sales, asset turnover and employee performance imply a higher 
financial performance of the airlines with environmental certification.

In line with Keppel and Zedeck (1989), Hardy (1993) and Aiken and 
West (1991), to determine the effects of certification, CERT has been 
introduced as a fictitious variable. According to the studies by these 
authors, the influence of the explanatory variables on the dependent 
variable is conditioned by the effect from certification. Therefore, to 
analyse whether the influence of sales, asset turnover, and employee 
performance on financial performance depends on certification, it is 
necessary to introduce a new effect on the model that will include these 
interactions. To do so, the product of CERT is added to the model with 
the explanatory variables SG, AR and NOIPE (CERT * SG; CERT * AT; 
CERT * NOIPE). In this way, the β coefficients of the interactions 
represent the effect of sales, asset turnover and employee performance 
on ROA for certified airlines.

Given that the interactions only affect certified airlines, to determine 
the total effect of the explanatory variables on the performance of 
certified airlines, the β of the interactions (CERT * SG; CERT * AT; CERT 
* NOIPE) will have to be added to or subtracted from the β of all the 
individual values of SG, AT and NOIPE. If the β coefficient has a positive 
value, the financial performance of the certified airline will be high, so 
the hypothesis can be accepted. However, if the β coefficient is negative 
or does not appear in the model, it will indicate respectively that the 
effect of financial performance of certified airlines is lower than or equal 
to non-certified airlines, which would mean the hypothesis is rejected. It 
should be noted that to find out the impact of certification on size, its 
interaction with CERT has been included in the model.

Table 2 
Airlines by UNWTO world region.

Americas Europe Asia&Pacific Africa Middle East

Aeromexico
Aegean Airlines Air China

Air 
Mauritius Air Arabia

Aero 
Republica Aer Lingus Air India Comair Egyptair
Air Canada

Aeroflot
Air New 
Zealand

Kenya 
Airways Emirates

Air Transat

Aigle Azur

ANA (All 
Nippon 
Airways)

Precision 
Air

Jazeera 
Airways

Alaska 
Airlines

Air Astana
Asiana 
Airlines

South 
African 
Airways

Kuwait 
Airways

American 
Airlines

Air Europa
Bangkok 
Airways Tunisair

MEA 
Middle East 
Airlines

Atlas Air Air France Cathay Pacific Oman Air
Avianca

Air Greenland China Airlines
Royal 
Jordanian

Azul Brazilian 
Airlines Air Nostrum China Eastern
Copa Airlines Atlantic 

Airways China Southern Airlines
Delta Air 
Lines

BH Air (Balkan 
Holidays 
Airlines) EVA Air

GOL Linhas 
Aereas Binter Canarias Garuda Indonesia
Hawaiian 
Airlines

BMI Regional 
(British Midland 
Regional 
Limited) Hainan Airlines

Interjet British Airways Japan Airlines
JetBlue Brussels Airlines
LATAM 
Airlines 
Argentina

Condor 
Flugdienst 
GmbH Jet Airways

Southwest 
Airlines Croatia Airlines Juneyao Airlines
Spirit Airlines DHL Aviation Korean Air
United 
Airlines Easyyet PIA Pakistan International Airlines
WestJet El Al Israel 

Airlines Qantas
Evelop Airlines Shandong Airlines
Finnair Singapore Airlines
IBERIA SriLankan Airlines
Icelandair Thai Airways International
KLM Vietnam Airlines
Lufthansa Virgin Australia
Luxair
Norwegian Air Shuttle
Pegasus Airlines
Ryanair
S7 Airlines
SAS Scandinavian Airlines
SATA Air Açores
SATA Internacional
TAP Portugal
Turkish Airlines
Ural Airlines
Virgin Atlantic
Vueling
Wizz Air
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Thus, for airline i at year t the defined equation is as follows:
ROAit = α0 + β1SGit + β2ATit + β3NOIPEit + β4SIZEit + β5CERT +

β6CERT * SGit + β7CERT * ATit + β8CERT * NOIPEit + β9CERT * SIZEit +

eit.
Although the contrasted hypotheses will depend on whether the 

analysis is of the whole population or different groupings, the equation 
will be the same. As shown in Table 2, depending on the hypothesis, the 
data corresponding to each grouping will be used, so the number of 
observations and data will be different for each one of them. It should be 
noted that to find out the impact of individual characteristics, nine 
dichotomous variables have been included in the model: INT, GOV, 
LOWCOST, ALLI, AME, EUR, AS&PAC, AFR and MEAST.

4.2.1. Stationary test
In time series analysis, data must be stationary to avoid spurious 

regression. If the data is not stationary, the results obtained with OLS 
method can be erroneous. To verify that the variables in the time series 
are not stationary, the Augmented Dickey-Fuller (ADF) Unit Root Test 
has been conducted. The results of the unit root-tests for all variables are 
presented in Table 5. As the p-values of all variables are less than 5 %, it 
can be concluded that the variables are stationary in first difference.

4.2.2. Autocorrelation test
Autocorrelation in an Ordinary OLS model can be a problem that 

arises in time series data. When autocorrelation is present, the OLS 
model produces unbiased estimates due to the lack of independence 
among the residuals. Each residual observation at two different time 
periods should not be correlated.

Initially, the Durbin-Watson test value can provide a preliminary 
assessment of whether serial correlation exists. As shown in Table 6, the 
values are close to 2, indicating that the OLS models are not subject to 
serial correlation. However, the Durbin-Watson test alone is not suffi-
cient to guarantee the absence of serial correlation. Therefore, the LM 
test of Breusch-Godfrey has been employed. As can be seen in Table 6, 
the p-values of the Breusch-Godfrey LM test for serial correlation are 
greater than 5 %, indicating the absence of serial correlation in all 
estimated models. This corroborates the results obtained from the 
Durbin-Watson statistics.

4.2.3. Panel data regression model
Following the existing literature, given that the study sample com-

prises a heterogeneous combination of years and airlines cross-sectional 
data, the panel data technique has been used (Tan et al., 2017; Wagner, 

2010). This technique allows for controlling unobservable and time- 
varying variables that do not change at the individual entity level.

Panel data regression models are classified into two categories: fixed 
effects and random effects. In order to determine which of the two 
models, fixed effects or random effects, is more appropriate, the Haus-
man test has been employed. Table 7 presents the values of the Chi- 
square statistic and the p-value for all regression models. As can be 
seen in Table 7, all p-values are less than 5 %, indicating that the 
appropriate estimation method is a fixed effects model. This is because 
the coefficients obtained by the fixed effects model are consistent and 
efficient.

Following the implementation of the Hausman test, the results 
indicate that the fixed effects model (Gujarati, 2009) was more appro-
priate for the observed behaviour of the sample. The fixed effects model 
is considered an appropriate technique for addressing unobservable 
heterogeneity and strict endogeneity. This model effectively controls for 
time-invariant effects by assuming that the individual and time-specific 
effects αi of the sample remain constant (Gujarati, 2009).

The fixed effects model is typically employed as a static panel model, 
which does not permit the inclusion of lagged dependent variables as 
explanatory variables in the econometric model (Wooldridge, 2015). 
Furthermore, panel data inherently incorporates unobservable hetero-
geneity due to the stringent endogeneity. To capture the effects of un-
observable heterogeneity associated with the specific characteristics of 
airlines and years, the fictitious variables αi have been introduced to 
include the individual characteristics and annual periods.

4.2.4. Environmental certification and the financial performance
Tables 8, 9, and 10 show the results of the multivariate regression for 

the whole population as well as for the segmentations. As the Pearson 
correlation coefficients (untabulated) between variables do not exceed 
the rule of thumb level (0.80), and the Variance Inflation Factors (VIF) 
and condition indices (untabulated) for the independent variables are 
less than 4 and 10 respectively, multicollinearity is unlikely to be an 
issue of concern (Kleinbaum et al., 1998; Menard, 2002). The adjusted 
R2 suggests that the all the models present a fine goodness-of-fit for the 
sample data.

In Tables 8, 9 and 10, the coefficients SG, NOIPE and AT are positive 
and statistically significant for the entire population and for the various 
airline segmentations, with the exception of SG for domestic, govern-
ment, Europe and Africa, where no effect is observed. These coefficients 
indicate that they exert a positive influence on ROA. These effects are 
observed in both certified and non-certified airlines.

Table 3 
Distribution of airlines in the sample.

Variables CERT NoCERT Total

Observations 
(airlines)

% Observations 
(airlines)

% Observations 
(airlines)

%

INT Yes 297(35) 89.19 % 535(48) 81.43 % 832(83) 84.04 %
No 36(5) 10.81 % 122(11) 18.57 % 158(16) 15.96 %

GOV Yes 143(18) 42.92 % 240(20) 36.53 % 383(38) 38.69 %
No 190(22) 57.06 % 417(39) 63.47 % 607(61) 61.31 %

LOWCOST Yes 31(5) 9.31 % 200(18) 30.44 % 231(23) 23.33 %
No 302(35) 90.69 % 457(41) 69.56 % 759(76) 76.67 %

ALLI Yes 297(34) 89.19 % 195(15) 29.68 % 492(49) 49.70 %
No 36(6) 10.81 % 462(44) 70.32 % 498(50) 50.30 %

WORLD REGION
AME 47(6) 14.11 % 154(14) 23.80 % 201(20) 20.51 %
EUR 164(19) 49.25 % 236(21) 36.48 % 400(40) 40.82 %
AS&PAC 107(13) 32.13 % 142(12) 21.95 % 249(25) 25.41 %
AFR 15(2) 4.50 % 45(4) 6.96 % 60(6) 6.12 %
MEAST 0(0) 0.00 % 70(8) 10.82 % 70(8) 7.14 %

POOLED SAMPLE 333(40) 100.00 % 657(59) 100.00 % 990(99) 100.00 %
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4.2.5. The mediating effect of the green image of passengers
In the interactions of the variable CERT with SG, no value appears in 

columns A, D and E of Table 8, all the columns in Table 9, and columns A 
and B and D of Table 10. This means that for the pooled sample, for that 
are owned and no owned by the government, all the fares, belong or do 
not belong to an alliance, and belong to Americas, Europe and Africa, the 
effect of certification on sales does not have any impact on financial 
performance. Thus, it could be affirmed that the effect on sales from the 
improvement in environmental image of these certified airlines does not 
influence financial performance, which would signify the rejection of 
the hypotheses: H1; H1.2a; H1.2b; H1.3a; H1.3b; H1.4a; H1.4b; H1.5a; H1.5b and 
H1.5d.

For its part, in columns B and C of Table 8 and in column C of 
Table 10, the β coefficient value of the interaction is negative. In this 
case, for the certified airlines that operate international flights (− 0.051) 
and domestic flights (− 0.142), and belong to Asia&Pacific (− 0.058), the 
effect of sales on financial performance decreases. In contrast to what 
could be expected, the effect on sales of a better environmental repu-
tation negatively influences the financial performance of these airlines, 
rejecting the hypotheses H1.1a; H1.1b and y H1.5c.

It is noteworthy that no positive value appears for the interaction of 
sales with certification, which would imply that the effect of environ-
mental image does not influence passengers when making their 
bookings.

Table 4 
Descriptive statistics. Mean Differences. Student-t-test.

CERT NoCERT Difference 
Student-t-test

Variables Ratio Mean Median Std. dev. Mean Median Std. dev.

ROA 2.83 % 2.83 % 4.17 % 4.39 % 4.25 % 5.91 % − 1.57 %*
Yes SG 4.55 % 4.43 % 7.59 % 8.15 % 7.04 % 10.97 % − 3.60 %*

AT 0.83 0.76 0.41 0.87 0.77 0.45 − 0.04**
INT NOIPE(€) 10,681.89 10,964.69 16,177.79 13,109.16 9,199.65 21,846.72 − 2,427.27***

ROA 5.14 % 4.65 % 6.57 % 5.73 % 5.95 % 5.42 % − 0.58 %
No SG 4.17 % 5.54 % 8.84 % 9.50 % 9.13 % 11.38 % − 5.33 %*

AT 1.59 1.58 0.31 0.80 0.80 0.60 0.79*
NOIPE(€) 12,900.49 9,654.59 21,117.17 17,241.13 12,321.61 20,647.31 − 4,340.64
ROA 1.91 % 2.00 % 3.58 % 2.19 % 2.60 % 5.35 % − 0.28 %

GOV

Yes SG 4.95 % 4.64 % 7.66 % 6.15 % 4.85 % 10.65 % − 1.21 %***
AT 0.87 0.71 0.47 0.90 0.78 0.45 − 0.04
NOIPE(€) 7,599.23 7,439.64 15,129.10 4,316.92 4,133.65 15,943.32 3,232.81**
ROA 3.89 % 3.52 % 4.94 % 5.84 % 5.88 % 5.69 % − 1.95 %*

No SG 4.17 % 4.54 % 7.79 % 9.60 % 8.83 % 12.67 % − 5.43 %*
AT 0.88 0.83 0.42 0.83 0.77 0.43 0.05***
NOIPE(€) 13,397.23 12,881.80 17,578.14 19,410.32 15,064.89 22,587.05 − 6,013.10*
ROA 4.55 % 3.79 % 6.26 % 5.77 % 5.78 % 5.95 % − 1.22 %***

Yes SG 3.88 % 4.74 % 9.45 % 11.13 % 9.32 % 11.10 % − 7.25 %*
AT 1.37 1.45 0.49 0.77 0.78 0.42 0.60*

LOWCOST NOIPE(€) 11,326.16 11,340.33 21,062.89 20,227.07 18,481.70 23,492.10 − 8,900.92**
ROA 2.92 % 2.88 % 4.29 % 4.13 % 4.03 % 5.71 % − 1.21 %*

No SG 4.57 % 4.61 % 7.54 % 7.15 % 6.30 % 10.80 % − 2.57 %*
AT 0.84 0.77 0.41 0.90 0.78 0.44 − 0.06**
NOIPE(€) 10,898.91 10,764.10 16,305.53 10,974.01 7,559.54 20,118.38 − 75.10
ROA 3.14 % 3.05 % 4.45 % 4.55 % 4.58 % 5.34 % − 1.41 %*

Yes SG 4.69 % 4.65 % 7.75 % 8.03 % 6.13 % 10.58 % − 3.34 %*
AT 0.86 0.77 0.45 0.94 0.78 0.44 − 0.08**

ALLI NOIPE(€) 11,801.67 11,632.86 16,868.73 14,389.35 9,308.57 19,565.22 − 2,587.69*
ROA 2.46 % 0.75 % 5.27 % 4.71 % 4.64 % 6.03 % − 2.24 %**

No SG 3.17 % 3.18 % 7.57 % 8.54 % 7.78 % 11.24 % − 5.37 %*
AT 1.01 0.93 0.37 1.16 0.78 7.11 − 0.15**
NOIPE(€) 2,027.50 680.48 13,424.47 13,715.03 9,742.67 22,516.70 − 11,687.54*

WORLD REGION ROA 4.29 % 4.48 % 4.29 % 7.59 % 7.40 % 5.40 % − 3.30 %*
AME SG 4.62 % 4.14 % 7.62 % 9.54 % 7.49 % 11.16 % − 4.92 %*

AT 0.98 0.89 0.42 0.76 0.75 0.26 0.23*
NOIPE(€) 13,341.64 12,283.28 14,646.58 29,966.10 28,659.96 21,021.80 − 16,624.46*
ROA 3.46 % 3.26 % 4.97 % 4.49 % 3.91 % 5.35 % − 1.02 %**

EUR SG 4,19 % 4.87 % 7.87 % 8.28 % 7.78 % 10.86 % − 4.09 %*
AT 1.01 0.95 0.44 0.97 0.92 0.52 0.04
NOIPE(€) 10,217.86 9,636.72 17,326.39 10,474.70 7,854.54 18,222.00 − 256.83
ROA 2.37 % 2.07 % 3.58 % 2.89 % 2.34 % 5.44 % − 0.51 %

AS&PAC SG 4,86 % 4.57 % 7.53 % 9.18 % 7.88 % 11.01 % − 4.32 %*
AT 0.66 0.64 0.36 0.75 0.67 0.34 − 0.09**
NOIPE(€) 12,055.25 11,607.70 17,155.84 7,500.38 4,922.66 16,896.11 4,554.87**
ROA − 0.62 % − 0.43 % 4.49 % 1.88 % 1.74 % 6.91 % − 2.50 %***

AFR SG 5,39 % 2.20 % 8.90 % 2.18 % 3.21 % 11.26 % 3.21 %
AT 1.06 0.81 0.52 1.11 1.08 0.43 − 0.05
NOIPE(€) − 972.10 506.80 9,486.42 3,174.72 1,663.66 15,991.09 − 4,147.42
ROA – – – 3.47 % 4.11 % 6.00 % –

MEAST SG – – – 9.00 % 7.62 % 10.42 % –
AT – – – 0.66 0.57 0.41 –
NOIPE (€) – – – 11,386.96 9,835.29 30,046.16 –
ROA 3.07 % 2.91 % 4.53 % 4.66 % 4.60 % 5.83 % − 1.59 %*

POOLED SAMPLE SG 4.51 % 4.61 % 7.73 % 8.39 % 7.40 % 11.04 % − 3.88 %*
AT 0.87 0.79 0.44 0.86 0.78 0.44 0.02
NOIPE(€) 10,942.05 10,964.99 16,806.16 13,916.56 9,583.45 21,660.40 − 2,974.51**

Significance: *p < 0.01; **p < 0.05; ***p < 0.1.
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4.2.6. The mediating effect of sustainable asset management
With respect to the interactions of the variable CERT with AT, no 

value appears in columns B, C and E of Table 8, columns B and C of 
Table 9, and columns B, C and D of Table 10. Thus, for airlines that 
operate international and domestic routes, no owned by the govern-
ment, full-service, belong to an alliance and Europe, Asia&Pacific and 
Africa, the effect of certification on sustainable asset management of 
these airlines does not influence financial performance, which would 
mean rejecting the hypotheses H2.1b; H2.1b; H2.2b; H2.3b; H2.4a; H2.5b; 
H2.5c and H2.5d.

Nevertheless, in columns A and D of Table 8, in columns A and D of 
Table 9, and column A of Table 10, the β coefficient value is negative. 
For all the certified airlines (− 0.010), that are owned by government 
(− 0.017), low-cost (− 0.034), do not belong to an alliance (− 0.031) and 

Americas (− 0.045), the effect of certification on sustainable asset 
management decreases the financial performance of these airlines, 
thereby rejecting the hypotheses H2; H2.2a; H2.3a; H2.4b and H2.5a.

Just as in the case of sales, there is no positive value, which would 
imply that the effect of certification on asset turnover does not lead to an 
increase in the financial performance of airlines.

4.2.7. The mediating effect on employee ecological behaviour
Finally, for the interactions of the variable CERT with NOIPE, no 

value appears in column B of Table 9, and columns C and D of Table 10. 
Therefore, for a full-service, for an Asia&Pacific and Africa airline, the 
effect of certification on employee performance does not affect financial 
performance, which would mean rejecting hypotheses H3.3b; H3.5c and 
H3.5d.

However, in column D of Table 8, the β coefficient value of the 
interaction is negative. For certified airlines that are government-owned 
(− 8.237E-7), the effect of employee performance on financial perfor-
mance decreases. The effect of certification on employee ecological 
behaviour negatively affects the financial performance of airlines, 
rejecting the hypotheses H3.2a.

In contrast, the β coefficient value of the interaction is positive for 
columns A, B, C and E of Table 8, columns A and C of Table 9, and 
columns A and B of Table 10. The effect of employee performance on 
financial performance increases for all the airlines (4.237E-7), which 
operate international (4.434E-7) and domestic routes (1.098E-7), are 
privately owned (8.138E-7), low-cost (1.531E-7), belong to an alliance 
(2.057E-7) and do not belong to an alliance (1.979E-7) and belong to the 
region of the Americas (8.213E-7) and Europe (1.029E-7). The effect of 
certification on employee ecological employment positively affects the 
financial performance of certified airlines, accepting the hypotheses H3; 
H3.1a; H3.1b; H3.2b; H3.3a; H3.4a; H3.4b; H1.5a and H1.5b.

4.2.8. Effect of the individual characteristics of the airlines
With regard to the values of the variables that include the individual 

characteristics of the airlines, in column B of Table 9 and in column A of 
Table 10, SIZE is negative. This suggests that the financial performance 
of large airlines may be lower for full-service (− 0.003) and airlines 
operating in the Americas (− 0.030). Conversely, positive values in 
Columns A and D of Table 9 and Columns C and D of Table 10 indicate 
that the financial performance of large airlines may be higher for low- 
cost airlines (0.021), airlines not affiliated with an alliance (0.005), 
operating in Asia&Pacific (0.009) and Africa (0.020).

The interactions of CERT with SIZE are positive in column D of 
Table 8, in column B of Table 9 and in column A of Table 10. Therefore, 
for airlines that are government-owned (0.003), full-service (0.001), and 
those operating in the Americas (0.005), the effect of certification in-
creases financial performance as the size of the airline grows. For the rest 
of the airlines, as they do not appear in the model, this would imply that 
the size there is no impact at all on financial performance.

The negative values of the variable INT are observed in Column A of 
Table 8, Columns B and C of Table 9, and Column A of Table 10. These 
findings suggest that for airlines operating international routes, 
including the entire sample (− 0.006), full-service carriers (− 0.023), 
those belonging to an alliance (− 0.015), and those in the Asia&Pacific 
region (− 0.015), their financial performance would be adversely 
affected.

For GOV, negative values appear in column A of Table 8, in column C 
of Table 9 and in column A of Table 10. For airlines that are government- 
owned, for all the airlines (− 0.005), that belong to an alliance (− 0.006) 
and that belongs to Americas (− 0.100), financial performance would be 
lower.

The LOWCOST values are negative in column C of Table 8 and in 
column C of Table 10, and positive in column B of Table 8, in column D 
of Table 9, and in columns A, B, and C of Table 10. This implies that 
while financial performance would be lower for low-cost airlines that 
operate domestic routes (− 0.025) and belong to an alliance (− 0.009), it 

Table 5 
Augmented Dickey-Fuller (ADF) unit root test results.

Variable z.lag. Coefficient t-value p-value

SG 1 − 0.99955 − 30.45 0.0000
SGxCERT 1 − 0.99965 − 30.45 0.0000
AT 1 − 0.76938 − 23.87 0.0000
ATxCERT 1 − 0.31781 − 13.12 0.0000
ROA 1 − 0.76938 − 23.87 0.0000
ROAxCERT 1 − 106.192 − 31.54 0.0000
NOIPE 1 − 0.71222 − 22.65 0.0000
NOIPExCERT 1 − 0.92263 − 28.16 0.0000
TAM 1 − 0.029556 − 3.742 0.0001
TAMxCERT 1 − 0.028402 − 3.606 0.0003

Table 6 
Autocorrelation tests results.

Airline characteristics Breusch-Godfrey LM Durwin- 
Watson

Chi-Sq. 
Statistic

Df p- 
value

Routes operated International 1.3727 1 0.2414 1.922
Domestic 0.0083 1 0.9274 2.115

Ownership Government 0,9056 1 0.8701 2.018
No 
Government 3.4166 1 0.0645 1.797

Fare Low-cost 1.2615 1 0.2614 1.889
Full-service 1.2158 1 0.2702 1.936

Alliance Alliance 1.5209 1 0.2175 2.049
No Alliance 1.0372 1 0.3085 2.128
Americas 0.4199 1 0.5170 1.984

UNWTO World 
Region Europe 1.5629 1 0.2112 1.968

Asia&Pacific 0.9281 1 0.3354 1.863
Africa 0.8938 1 0.3445 1.690

Pooled Sample 1.0703 1 0.3009 1.871

Table 7 
Hausman test results.

Airline characteristics Chi-Sq. Statistic p-value

Routes operated International 137.220 0.0000

Domestic 14.098 0.0149
Ownership Government 25.627 0.0001

No Government 37.397 0.0000
Fare Low-cost 14.218 0.0143

Full-service 17.410 0.0427
Alliance Alliance 184.845 0.0000

No Alliance 150.921 0.0000
Americas 18.117 0.0338

UNWTO World Region Europe 63.268 0.0000
Asia&Pacific 44.882 0.0000
Africa 9.138 0.0104

Pooled Sample 51.394 0.0000
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would be higher for airlines that operate international routes (0.014), 
belong to an alliance (0.011), and are from the regions of the Americas 
(0.011), Europe (0.014), and Asia&Pacific (0.014).

The ALLI value is negative in columns C and D of Table 8, in column 
A of Table 9, and column B of Table 10, and positive in column E of 
Table 8 and in columns A and D of Table 10. Therefore, while financial 
performance would be lower for airlines that belong to an alliance and 
operate domestic routes (− 0.013), are government-owned (− 0.023), 
low-cost (− 0.024), and belong to Europe (− 0.025), it would be higher 
for airlines that are not government-owned (0.008) and belong to the 
Americas (0.024) and Africa (0.027).

Upon examination of the regions in which an airline operates, it can 
be observed that the Americas has positive values in columns A and B of 
Table 8 and a negative value in column C of Table 9. For airlines from 
the Americas, financial performance would be higher for those operating 
international routes (0.015) and lower for those operating domestic 
routes (− 0.011).

For the European airlines, the values are positive in columns A and B 
of Table 8 and in columns A and D of Table 9. For all airlines belonging 
to Europe (0.010), operating international routes (0.012), being low cost 
(0.016), and not belonging to an alliance (0.014), financial performance 
would be higher. However, in column C of Table 9, the value is negative. 
For European airlines belonging to an alliance (− 0.011), financial per-
formance would be lower.

The Asia&Pacific airlines have negative values in column E of 
Table 8 and in column C of Table 9, and a positive value in column A of 
Table 9. While for the Asia& Pacific airlines that are not government- 

owned (− 0.010) and that belong to an alliance (− 0.009), financial 
performance would be lower, for low-cost airlines, financial perfor-
mance would be higher.

For Africa airlines, the values in columns C and E of Table 8 are 
positive, while they are negative in column D of Table 8 and Table 9. The 
Africa airlines that operate domestic routes (0.031) and are not 
government-owned (0.016) would experience higher financial perfor-
mance. In contrast, the Africa airlines that are government-owned 
(− 0.023) and do not belong to an alliance (− 0.022) would experience 
lower financial performance.

Finally, as shown in column D of Table 8 and column C of Table 9, the 
financial performance of Middle East airlines is lower for airlines that 
are government-owned (0.002) and belong to an alliance (− 0.050). The 
positive values in column E of Table 8 and column A of Table 9 show that 
for non-government-owned airlines (0.015) and low-cost airlines 
(0.032), financial performance would be higher.

5. Discussion

The results show that the effect of certification on sales has no pos-
itive effect on financial performance. While the certified airlines that 
operate international flights and domestic flights and belong to 
Asia&Pacific, the effect of sales on financial performance decreases, for 
the rest of airlines there is no impact.

Environmental certification may enhance the airline’s image and 
increase preference among certain customer segments (Mkono, 2020). 
However, fierce competition among airlines in terms of schedules, 

Table 8 
Results of regression analysis. Pooled sample. Routes operated. Ownership.

Variables Certified vs Non-Certified

Pooled sample International Domestic Government No Government

Column A Column B Column C Column D Column E
Intercept − 0.013 − 0.025 − 0.025

(− 2.687)* (− 7.190)* (− 4.713)*
SG 0.045 0.063 0.060

(3.559)* (4.056)* (3.624)*
AT 0.025 0.023 0.017 0.035 0.024

(7.954)* (6.863)* (2.544)* (7.397)* (5.822)*
NOIPE 2.036E-6 1.953E-6 2.593E-6 3.352E-6 1.775E-6

(26.525)* (23.401)* (22.412)* (19.939)* (20.366)*
SGxCERT − 0.051 − 0.142

(− 1.701)*** (− 2.006)**
ATxCERT − 0.010 − 0.017

(− 3.317)* (− 2.489)*
NOIPExCERT 4.237E-7 4.434E-7 1.098E-7 − 8.237E-7 8.138E-7

(3.015)* (3.013)* (3.643)* (− 3.366)* (4.177)*
SIZExCERT 0.003

(2.971)*
INT − 0.006

(− 1.829)**
GOV − 0.005

(− 1.971)**
LOWCOST 0.114 − 0.025

(3.318)* (− 5.267)*
ALLI − 0.013 − 0.015 0.008

(− 2.317)** (− 4.097)* (1.787)***
AME 0.010 0.015 − 0.011

(2.869)* (4.144)* (− 2.092)**
EUR 0.010 0.012

(3.793)* (3.891)*
AS&PAC − 0.010

(− 2.754)*
AFR 0.031 − 0.023 0.016

(3.710)* (− 3.995)* (1.860)**
MEAST − 0.022 0.015

(− 3.263)* (2.046)*
Fixed effect variables included included included included included
N 990 832 158 383 607
Adj. R2 0.678 0.657 0.892 0.732 0.673

Corrected t-statistics are in parentheses. Significance: *p < 0.01; **p < 0.05; ***p < 0.1.
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prices, costs for additional services, service quality, comfort, safety, 
punctuality, and reputation may overshadow environmental consider-
ations in customers’ choices. Passengers may prioritise these aspects 
over sustainability because they are direct, immediate, and tangible 
attributes related to the flight experience.

The intangible nature of certification may lead to scepticism among 
customers, who may perceive it as a mere bureaucratic formality rather 
than a genuine commitment to sustainability (Camilleri, 2022; Jiang 
et al., 2020). Additionally, if airlines pass on the additional costs asso-
ciated with environmental management to their products and services, 
this could result in reduced competitiveness and a decline in demand 
(Camilleri, 2022). Although several survey-based studies indicate that 
passengers would be willing to pay a higher price for flights with envi-
ronmentally friendly airlines (Akan et al., 2022; Baumeister, Zeng, & 
Hoffendahl, 2022), the results of this study align with those of Korba 
et al. (2023) and suggest that price may be a crucial factor in their 
choice.

On international routes, this is compounded by the fact that 
competition intensifies, limiting the effectiveness of environmental 
improvement as a differentiating factor against the competition (Treacy 
et al., 2019). The higher cost of international flights makes passengers 
more price-sensitive, leading to a preference to book lower fares, which 
has a negative effect on financial profitability.

In airlines operating on domestic routes, where, in addition, the 
market is more saturated, environmental management would not be 
sufficient to achieve differentiation from their competitors that pas-
sengers would value as a determining factor in their choice. Passengers 
will prioritise other factors such as quality of service, punctuality, and 

comfort of flights, which may limit the impact of sustainability on 
profitability (Cowper-Smith & de Grosbois, 2011).

Based on the results of this research, Asia&Pacific is the only region 
where passengers penalise certified airlines, possibly due to lower 
awareness of the environmental benefits of certification and economic 
constraints. This could lead passengers to choose more economical op-
tions, overlooking environmental certification, which may negatively 
affect airline sales.

Similar to sales, the results indicate that investment in sustainable 
technology and the increase in technological and operational efficiency 
resulting from the changes introduced by certification do not influence 
or even decrease financial performance. In this regard, the effect of 
certification on sustainable asset management does not influence 
financial performance for airlines operating international and domestic 
routes, not owned by the government, offering full-service, belonging to 
an alliance, and located in Europe, Asia&Pacific, and Africa. However, 
financial performance decreases for all certified low-cost airlines owned 
by the government, not belonging to an alliance, and located in the 
Americas.

Consequently, the findings indicate that investment in sustainable 
technology and improved operational efficiency due to certification 
does not guarantee an increase in financial returns in the short term. 
Despite the potential benefits of such investments, they may not be 
quickly recouped and require a long payback period. Furthermore, they 
often entail additional expenses such as maintenance and staff training 
(Alnavis et al., 2021; Low & Yang, 2019). The difficulty in proportion-
ally increasing the price of fares to compensate for all these costs would 
be an additional reason for the zero or negative influence of technology 
investment on financial performance.

In the case of low-cost airlines, which compete to keep operating 
costs low, investments in sustainable technology may have a negative 
impact on profitability. This is because they cannot wait for the long 
term to reduce operating costs and have difficulties increasing prices. 

Table 9 
Results of regression analysis. Fare. Alliance.

Variables Certified vs NonCertified

Low-cost Full-service Alliance No Alliance

Column A Columh B Column C Column D
Intercept − 0.181 0.016 − 0.054

(− 5.806)* (1.678)*** (− 3.566)*
SG 0.076 0.022 0.044 0.021

(2.498)* (6.874)* (3.362)* (1.328)*
AT 0.077 0.021 0.020 0.033

(7.995)* (1.697)*** (6.617)* (6.171)*
NOIPE 1.511E-6 2.465E-6 2.296E-6 1.952E-6

(10.742)* (35.407)* (25.481)* (18.441)*
SIZE 0.021 − 0.003 0.005

(5.336)* (− 1.988)** (2.201)**
ATxCERT − 0.034 − 0.031

(− 3.710)* (− 3.169)*
NOIPExCERT 1.531E-7 2.057E-7 1.979E-7

(3.585)* (1.861)** (2.006)**
SIZExCERT 0.001

(2.140)**
INT − 0.023 − 0.015

(− 5.737)* (− 3.654)*
GOV − 0.006

(− 2.270)**
LOWCOST − 0.009 0.011

(− 2.713)** (2.619)*
ALLI − 0.024

(− 2.381)*
EUR 0.016 − 0.011 0.014

(2.347)** (− 3.571)* (3.243)*
AS&PAC 0.028 − 0.009

(2.585)* (− 2.868)*
AFR − 0.022

(− 2.386)*
MEAST 0.032 − 0.050

(3.512)* (− 4.301)*
Fixed effect variables included included included included
N 231 759 492 498
Adj. R2 0.692 0.726 0.828 0.616

Corrected t-statistics are in parentheses. Significance: *p < 0.01; **p < 0.05; 
***p < 0.1.

Table 10 
Results of regression analysis. UNWTO World Region.

Variables Certified vs Non-Certified

Americas Europe Asia&Pacific Africa

Column A Column B Column C Column D
Intercept 0.154 − 0.082 − 0.186

(3.712)* (− 4.637)* (− 4.094)*
SG 0.048 0.039

(2.298)** (2.366)*
AT 0.045 0.019 0.037 0.049

(4.374)* (4.291)* (6.165)* (3.705)*
NOIPE 2.326E-6 1.723E-6 2.350E-6 4.512E-6

(20.351)* (11.908)* (23.320)* (14.005)*
SIZE − 0.030 0.009 0.020

(− 5.015)* (3.961)* (3.453)*
SGxCERT − 0.058

(− 2.058)**
ATxCERT − 0.045

(− 3.461)*
NOIPExCERT 8.213E-7 1.029E-7

(2.632)* (4.246)*
SIZExCERT 0.005

(2.265)*
INT − 0.015

(− 2.959)*
GOV − 0.100

(− 5.325)**
LOWCOST 0.011 0.014 0.014

(1.898)* (2.976)* (2.814)*
ALI 0.024 − 0.025 0.027

(0.224)* (− 4.884)* (3.184)*
Fixed effect variables included included included included
N 201 400 249 60
Adj. R2 0.799 0.586 0.770 0.876

Corrected t-statistics are in parentheses. Significance: *p < 0.01; **p < 0.05; 
***p < 0.1.
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Furthermore, compared to full-service airlines, they would be in a 
weaker financial position and would be less able to invest in cleaner 
technologies and sustainability programmes without significantly 
compromising their profitability.

Airline ownership also plays a key role in the adoption of efficient 
environmental decisions. Government-owned airlines may be subject to 
political interference and administrative constraints, which can result in 
costlier processes that hinder the achievement of business objectives and 
profitability (Adler et al., 2020). Furthermore, due to their relative 
insulation from competitive market forces and the demands of share-
holders and investors, the imperative to monetise the cost of sustainable 
technology investments is less pronounced (Kim & Son, 2021).

Conversely, for airlines that do not belong to an alliance, individual 
investment decisions in environmental technology would limit econo-
mies of scale and cost-sharing benefits. In contrast, it is common for 
airlines within an alliance to compete in different markets and routes, 
and may benefit from the coordination of environmental needs and 
strategies in each of them (Payán-Sánchez et al., 2021). Consequently, 
the effect of sustainable asset management on the profitability of airlines 
that do not belong to an alliance could be negative.

Furthermore, the economic, political and social situation of the re-
gion in which a certified airline operates affects the impact of sustain-
able management on profitability (Chang et al., 2015; Kim & Son, 2021). 
The environmental regulations of the geographical area, the level of 
competition, infrastructure and air market development, passenger ty-
pology and acquisition cost would condition the funds an airline can 
invest in environmentally sustainable technology (Aigbavboa et al., 
2023). In light of the aforementioned constraints, airlines may be 
compelled to prioritise other forms of investment and expenditure over 
those relating to environmental sustainability, particularly in regions 
where access to finance and financial resources is limited.

Lastly, the effect of certification on employee ecological behaviour 
for all the airlines, which operate international and domestic routes, are 
privately owned, low-cost, belong to an alliance and do not belong to an 
alliance and belong to the region of the Americas and Europe increases 
the financial performance.

These findings provide empirical support for the relationship estab-
lished by the literature regarding the impact of environmental certifi-
cation and GHRM on airline financial performance (Carballo-Penela 
et al., 2023). The commitment to sustainability among employees of 
certified airlines has been found to increase their financial profitability, 
regardless of their operating route or alliance affiliation. The imple-
mentation of environmental certification has positively influenced the 
comprehension of environmental issues and the significance of sus-
tainability within these airlines, facilitating the integration of sustain-
able practices into the organisational culture. Airlines have invested in 
training and education to promote the adoption of sustainable behav-
iours among their staff, which has the effect of improving processes and 
reducing operational costs, thereby increasing the financial profitability 
of the airline (Mustafa et al., 2023).

However, the effect of certification on employee ecological behav-
iour does not affects the financial performance of a full-service, an 
Asia&Pacific and an Africa airline. As previously stated, cost reduction is 
not the primary objective of full-service airlines. Consequently, they 
may be required to incur a higher cost in order to train their employees 
and financially reward sustainable behaviour. In contrast to low-cost 
airlines, full-service would have greater financial resources at their 
disposal, allowing them to prioritise more essential actions than 
improving the environmental performance of employees. Furthermore, 
the more intricate operational structure of full-service airlines may 
present additional obstacles for employees in adapting to the requisite 
changes to adopt environmental practices in their daily work. This 
would restrict the development of more efficient activities, thereby 
increasing costs. Unlike low-cost airlines, it would prevent them from 
increasing their profitability.

The environmental awareness of each region can also influence the 

organisational culture and the sustainable behaviour of employees. In 
certain regions, such as Asia and Africa, airlines do not prioritise 
employee environmental behaviour, which negatively affects staff 
motivation to adopt sustainable practices. Nevertheless, a robust 
organisational culture that emphasises the significance of sustainability 
is essential for aligning employees’ environmental conduct with the 
company’s financial performance (Lee et al., 2023).

The results indicate that public ownership of airlines is the only 
scenario in which the environmental conduct of employees has a 
detrimental impact on financial performance. In these airlines, where 
profitability is not a primary concern and efficiency is not a central focus 
for employees, there may be less emphasis on environmental perfor-
mance, which could result in a lower level of environmental awareness 
among staff. Furthermore, political and labour constraints in state- 
owned airlines may devalue the environmental activity of employees 
(Wittmer & Müller, 2021). These airlines are typically associated with 
less economically developed countries, which constrains the focus on 
environmental efficiency and results in environmental efficiency of 
employees being a lower priority. Furthermore, the remuneration sys-
tem for public employees, which encompasses additional benefits and 
intricate working conditions, can impede the swift implementation of 
environmental initiatives, influencing both short- and medium-term 
profitability.

Finally, the size of certified airlines can have a positive or neutral 
impact on their financial performance. The findings indicate that for 
airlines that are government-owned, offer full-service, and are based in 
the Americas, an increase in size is associated with enhanced financial 
performance. For the remaining airlines, there is no discernible impact 
on financial performance. In the three cases where size increases 
financial performance, these are large airlines that tend to operate in 
extensive and diversified networks, which gives them access to econo-
mies of scale and favourable conditions in technological investments, 
training and environmental training of human resources and compliance 
with environmental regulations (Ginieis et al., 2020; Vega et al., 2016). 
Their size confers upon them greater bargaining power with suppliers, 
enabling them to offer competitive rates and thereby maximise sales. 
Furthermore, their superior financial capacity enables them to make 
significant investments in sustainable and efficient technologies and to 
access concessional finance.

6. Implications

The timeliness and relevance of this study is justified since it con-
tributes to the literature that has dealt with the relation between the 
financial performance and environmental management of airlines. The 
added value of this research is that it is an empirical study on an in-
ternational level which covers an extensive period, 2010–2019, and uses 
an objective variable of environmental commitment, the certification, to 
determine if the airline is environmentally proactive. Although envi-
ronmental certification is not the only variable used to explain the 
relation between environmental management and financial perfor-
mance, there is extensive literature that has used it to explain this 
relation (Peiró-Signes et al., 2014).

The results of this research are relevant for airline executives, since it 
has been made evident that funds allocated to environmental manage-
ment do not lead to achieving competitive advantages arising from an 
improvement in external reputation as perceived by clients, and thereby 
an increase in financial performance. Besides, although in the majority 
of the classifications performed, the effect of certification on employee 
performance does increase financial performance, the effect on the 
contribution of assets for generating income does not imply an increase 
for either of the groups of airlines. Consequently, it could be affirmed 
that, overall, financial performance of certified airlines is lower than 
those that are not.

Moreover, knowledge of the relation between airlines’ financial 
performance and environmental certification according to whether the 
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airline is government or privately owned, low-cost, if it belongs to an 
alliance, if it operates internationally, and the world regions where it 
provides services will also provide airline managers with important in-
formation (Assaf & Josiassen, 2012).

In this sense, it is important to note that the results indicate that the 
impact of certification on sales does not have a positive effect on 
financial performance. With regard to this matter, airline clients do not 
consider whether an airline is certified when making purchasing de-
cisions. While they do value this certification positively, it does not 
affect their booking intentions. In a highly competitive market, it is 
crucial for the directors of the airline sector to understand that it is not 
feasible to establish a close relationship with clients and cultivate loyalty 
based on environmental management (Sharma et al., 2007).

Consequently, in line with Mak et al. (2007), the fact that an airline 
has a proactive environmental attitude is not valued by passengers, 
either because they give priority to prices due to the rigidity of supply, 
which does not provide enough leeway to be able to choose between 
several airline companies, or because the airlines are not disseminating 
their certification enough. Environmental commitment does not 
improve quality as perceived by clients nor does it improve their envi-
ronmental image (Chan & Wong, 2006).

Although environmental management is still not seen as a variable 
that conditions passenger decisions, it is possible that this will soon 
change, and it seems that steps have already been taken (Adlwarth, 
2011). Environmentally committed airlines will be able to attract a type 
of client whose decisions are not based on economic and financial as-
pects alone, but clients attuned to environmental management who 
prefer to buy from airline companies recognised for their implementa-
tion of environmental measures (Chang & Yu, 2014).

This scenario could deter company managers from adopting envi-
ronmental actions since they involve a cost that would not positively 
impact on results (Inoue & Lee, 2011), or they may limit themselves to 
the minimum standards required by the national and international 
regulations established by countries, airline associations and organisa-
tions. To counteract this situation, states as well as international envi-
ronmental organisations and airline associations must continue to move 
forward in environmental regulation and, also monitor compliance. 
Moreover, it is hoped that airline companies will continue to take these 
actions from their own convictions and environmental responsibility, 
and not just think about their corporate interests (Karaman et al., 2018).

The results obtained are also interesting for consumer and ecologist 
groups. It is precisely these organisations that put most pressure on the 
airline companies to be more respectful towards the environment 
through their condemnations in the media and on social networks 
(Hagmann et al., 2015). They are taking the first steps on the path they 
began a short time ago and must play a fundamental role in sensitizing 
consumers so they will change their preference for more economical 
airlines to those that are environmentally committed. A change cannot 
be expected without the active cooperation of consumers and a modi-
fication of society’s environmental values and they must bear the cost 
that this change will involve (Lee & Park, 2010).

Another group involved are the investors and shareholders. Given 
that their primordial objective is to obtain benefits, in light of the data 
obtained, it is only reasonable that they do not positively value that an 
airline is certified when making decisions. They even divert their in-
vestments to airlines without an environmental commitment (Karaman 
et al., 2018). Yet, it is worth considering that a mentality of respecting 
the environment could be a factor to be considered when investing, with 
the financial performance of the investment being relegated to second-
ary importance (Dienes et al., 2016).

As previously explained, states, international organisations and 
airline associations are committed both publicly and privately to the 
regulation of actions by aviation so that it will achieve a lower level of 
pollution (Stevenson & Marintseva, 2019). Through this study, they will 
become aware of how each type of airline and the region it belongs to is 
affected, making it possible to adopt policies and specific standards 

according to the individual characteristics of the airline. These standards 
should serve as an instrument for making airlines aware of the need to 
respect the environment. It is essential that they promote environmental 
measures that act as a showcase for transmitting that environmental 
management is necessary.

States should play a vital role in supporting airlines committed to 
environmental management, encouraging actions towards minimising 
the harmful effects from aviation, but which also allow them to improve 
their financial performance. Respect for the environment has to be 
compatible with improving the airlines’ financial performance (Leamon 
et al., 2019). It is necessary for states transmit to passengers the need for 
airlines to be ecological, motivating them to transfer their booking de-
cisions to environmentally sustainable companies. On the basis of this 
initial approach, the gradual advances in awareness of this need will 
lead to consolidating environmental management definitively in airlines 
and consumers (Wang et al., 2015).

Finally, as demonstrated in this study, employees play an essential 
part since their participation in the management system requires their 
active involvement. Feeling that they are participating in such a relevant 
task as well as contributing to the improvement of the planet will in-
crease their satisfaction, morale and motivation (Stevenson & Mar-
intseva, 2019) employees play an essential part since their participation 
in the management system requires their active involvement. Feeling 
that they are participating in such a relevant task as well as contributing 
to the improvement of the planet will increase their satisfaction, morale 
and motivation (Stevenson & Marintseva, 2019).

7. Conclusions

The results of the study reveal that the impact of certification on sales 
does not imply an increase in the financial performance of certified 
airlines. It should be pointed out that the effect of sales on financial 
performance decreases for certified airlines that operate international 
and domestic flights and to Asia&Pacific. This could indicate, in a 
similar way to Barr et al. (2011), that passengers’ preferences when 
choosing a company to fly with are indifferent to an airline’s environ-
mental concerns. In line with Hagmann et al. (2015) and contrary to 
what could be expected, although environmental certification implies an 
improvement in a company’s image, it is not a variable that increases the 
financial performance of airlines.

In analysing the impact of certification on sustainable asset man-
agement, findings parallel those for sales, indicating that there is no 
evidence of an improvement in financial performance among airlines. In 
contrast, for all the certified airlines, that are government-owned, low- 
cost, do not belong to an alliance and are from the region of the 
Americas, the effect of sustainable asset management on financial per-
formance decreases. This would indicate that investments and internal 
and operational improvements in sustainable asset management attrib-
uted to certification would entail a lower contribution of assets to 
generate income (Arjomandi & Seufert, 2014).

In contrast to the above, the effect of certification on employee 
ecological performance does imply an increase in financial performance 
in certain cases. Except for full-service and airlines that belong to 
Asia&Pacific and Africa, which are not affected, and for those that are 
government-owned, in which case it decreases, for the rest there is an 
increase. Therefore, for airlines belonging to the latter group, this study 
reveals that the environmental engagement and commitment of em-
ployees from certified airlines would improve their performance, 
thereby increasing the financial performance of airlines. (Phillips et al., 
2019).

Finally, meanwhile for airlines that are government-owned, full- 
service, and those operating in the Americas, the effect of certification 
on increasing financial performance is greater the larger the size of the 
airline, for the rest of the airlines, size has no impact at all.

To sum up, in view of the results obtained, it is evident that the effect 
of certification of the environmental management system on the image 
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of passengers, sustainable asset management and employee ecological 
behaviour has not enabled airlines to achieve competitive advantages, 
they have not been enough or the effects have not been what was ex-
pected for increasing their financial performance (Geerts, 2014).

8. Limitations and suggested future research

Even though airline companies have become aware of the need to be 
environmentally sustainable, the availability and reliability of envi-
ronmental information is limited. In many cases, the information pub-
lished on their websites is insufficient to obtain information related to 
certification.

With respect to the economic and financial information about air-
lines, the situation is even worse because there are few annual reports 
that are accessible for the period analysed and the information is 
limited. This lack of information has led to the elimination of a high 
number of both certified and noncertified airlines. In addition, 
depending on the type of airline and region, the availability of data is 
very different. Hence, there are groups or regions where information is 
scarce.

It is also important to note that although environmental certification 
have been employed in this study, it is not the only variable that can be 
used in association with the environmental activity of airlines. Admit-
tedly, certification does not imply an unequivocal causal relation with 
environmental proactivity and it would be of interest to use other var-
iables that represent it.

In this paper, it has been assumed that certification implies envi-
ronmental proactivity. To avoid the limitation that could arise from the 
bias of assuming homogeneity in the environmental behaviour of the 
groups of certified and noncertified airlines, it would be of interest to 
introduce the variable of symbolic adoption of environmental certifi-
cation in future research.

This paper is of interest to researchers because it could be a starting 
point for broadening the scope of its application. One line of research, 
which will be extensively written about in the future, is to introduce the 
pandemic and economic crisis of COVID-19 into the study. Finally, it 
would be opportune to apply this approach to other sectors of activity as 
well as using it from a comparative perspective.
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