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Abstract
The environmental, social, and governance (ESG) integration finds itself in a transition 
with rapid developments worldwide, given that the pandemic incentivized companies and 
investors to focus on other social and governance measures such as ESG ratings. However, 
the divergence of ratings from the ESG and a lack of transparency lead the companies to 
report voluntary indicators without standardization. This study aimed to identify the ESG 
criteria and the most suitable set of key performance indicators (KPIs) in the airline indus-
try after the impact of COVID-19. Furthermore, the second objective was to determine 
the appropriate weights and ranking of the identified criteria. The multi-criteria decision-
making analytical hierarchical process was applied for this purpose. Additionally, the use 
of intuitionistic variables delivers a comprehensive model for rating the airlines according 
to their ESG performance. The most relevant criteria found in the study were critical risk 
management, greenhouse gas emissions, and systemic risk management. Regarding the 
KPIs, the top-3 weights were the number of flight accidents, jet fuel consumed and sustain-
able aviation used, and the number of digital transformation initiatives.

Keywords  ESG · CSR · Sustainability · Performance · KPI · COVID-19

1  Introduction

Since the emergence of the COVID-19 pandemic, governments across the globe have 
introduced rapid economic rescue actions in hopes of protecting their companies and their 
people. As the pandemic remains uncertain, countries seek to implement measures that 
enhance and preserve both short-term and long-term prosperity. One of these measures 
includes the transition to a more inclusive and resilient society with zero greenhouse gas 
(GHG) emissions (OECD, 2020). Corporate actions integrating these measures are often 
called Environmental, Social, and Governance (ESG) or Corporate Social Responsibility 
(CSR). Gillan et al. (2021) defined ESG as how stakeholder groups, i.e., investors, employ-
ees, communities, environmentalists, consumers, and corporations, integrate governance, 
environmental, and social concerns into their business models. ESG includes a governance 
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dimension, whereas CSR generally refers to corporate activities regarding social responsi-
bility but indirectly addresses governance issues. Hence, ESG is a broader term than CSR. 
Nonetheless, in this paper, both terms hold equal weight regarding sustainability. As pub-
lished by the Global Sustainable Investment (2021) review, ESG integration finds itself in a 
transition with rapid developments worldwide, reshaping sustainable investment toward the 
best standards of practice. For example, there was a 15% increase in sustainable investment 
over the past two years, reaching USD 35.3 trillion in major markets.

The disruption caused by the pandemic incentivized companies and investors to focus 
on other social and governance measures, such as ESG ratings. Higher scores may indi-
cate a better opportunity to cope with crisis scenarios, suggesting a firm’s capability of 
mitigating the associated risks. Subsequently, companies with more decisive ESG actions 
are expected to be more resilient in unstable market situations (Díaz et al., 2021). Despite 
the global focus, ESG is a concept that is still developing. While financial reporting stand-
ards have matured over the decades, ESG reporting is still unclear. As stated by Berg et al. 
(2019), most leading companies report an outline of voluntary ESG indicators without fol-
lowing a mandatory framework for all of them. Consequently, ESG raters provide their 
services by gathering and aggregating data across various sources, frameworks, and report-
ing standards. The expected result is the divergence of ratings from the ESG agencies to 
the assessed institutions and a lack of transparency regarding the methodologies used to 
measure the scores. Escrig-Olmedo et al. (2019) acknowledge issues such as the inconsist-
ency of the assessments, the lack of overall scores of some rating agencies, and the lack of 
incorporation of the stakeholders in the evaluation process.

The airline industry faces challenges regarding its environmental impacts on the climate. 
The burning of jet fuel and the release of pollutant gases endanger global air quality (Abdi 
et  al., 2020). Carbon dioxide (CO2) is the main greenhouse gas producing the warming 
of the atmosphere. The International Air Transport Association (IATA, 2021d) reported 
that worldwide flights emitted 905 million tonnes of CO2 in 2019. However, the pandemic 
reduced this number to 495 million tonnes in 2020 due to travel restrictions and parked 
aircraft. Nevertheless, the rebound is expected to challenge the airlines to develop strate-
gic sustainability measures for the upcoming years. The increasing awareness of adopting 
CSR has permeated the aviation sector as it also represents the brand image and reputation 
due to its significant role compared with other industries (Lee et al., 2018). Therefore, the 
airlines are aligning their strategies by integrating socially responsible aspects into their 
business practices to further sustainable development (Abdi et al., 2020). Nonetheless, air 
travel companies with high capital intensity and external debt are hesitant regarding ESG/
CSR implementation due to their corporate financial performance. This situation impacts 
the compliance of airlines to develop CSR based on financial performance, affecting their 
sustainability strategies (Kuo et  al., 2021). Although airlines have implemented these 
strategies, the percentage is still low compared to other sectors. Another challenge facing 
the airlines is selecting the best ESG indicators to prioritize implementation, considering 
aspects as operating costs, brand image, reputation, and profitability (Kuo et al., 2021). As 
Hristov and Chirico (2019) emphasized, there is a gap of updated literature regarding gen-
eral sustainability KPIs for evaluating their ESG performance, as verified in this paper, as 
in the airline industry.

This study aimed to identify the ESG criteria and the most suitable set of key per-
formance indicators in the airline industry after the impact of COVID-19. Furthermore, 
the second objective was to determine the appropriate weights and ranking of the identi-
fied criteria. The final goal was to propose a comprehensive model for rating the airlines 
according to their ESG performance. The findings can provide relevant implications for 
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ESG analysts and airlines regarding measuring and reporting their sustainability KPIs. This 
approach deals with the sustainability challenges faced by the airline industry, which holds 
significant value for academics, practitioners, and policymakers alike. Moreover, the find-
ings of this study can be directly applied in practice. The recent United Nations Climate 
Change Conference (COP26) underscored the importance of addressing the environmen-
tal initiatives highlighted in this research. The paper’s discoveries also have the potential 
to strengthen the airline industry’s sustainability and resilience in the aftermath of the 
COVID-19 impact. By prioritizing ESG KPIs, airlines’ practitioners, and policymakers can 
proactively prepare for future disruptions and showcase their dedication to long-term sus-
tainability. Additionally, the proposed model can be adopted by airlines to assess their per-
formance in comparison to competitors and improve their ESG practices. The research met 
these objectives by addressing the following research questions: (a) What are the current 
KPIs reported by the airlines, and how important are they? (b) What are the major agencies 
in sustainability reporting? And (c) Are the analytic hierarchy process (AHP) and intuition-
istic variables suitable to calculate the ESG performance of the airlines?

The next section of this paper consists of: Sect.  2 includes a literature review intro-
ducing the use of ESG in the airline industry and other sectors and then proceeds with a 
cross-case analysis of sustainability reports in specific airlines. Additionally, Sect. 2 analy-
ses the literature gap. In contrast, Sect. 3 thoroughly describes the research methodology. 
Section 4 depicts the resultant ESG criteria and key performance indicators and presents 
the weights and ranking obtained in the survey. Moreover, the section calculates the ESG 
rating and delivers the results of the model. Lastly, Sect. 5 discusses the findings, followed 
by the conclusion and suggestions for future research.

2 � State of the arts

2.1 � ESG in the airline industry

Various studies focused on ESG/CSR in the airline industry in recent years. Abdi et  al., 
(2020, 2021) investigated the sustainability performance within airlines. The scholars 
addressed the impact of ESG on the firm value and financial performance and the potential 
moderating role of firm size and age in the air transport industry. Similarly, other academ-
ics (Kuo et al., 2021) measured the ESG impact on the short-term financial performance of 
30 worldwide airline companies.

Coles et  al. (2014) examined the CSR practices in low-cost European airlines, while 
Cowper-Smith and de Grosbois (2011) identified CSR initiatives and the state of adoption 
among three large airline groups. Al Sarrah et al. (2021) explored the relationship between 
the civil aviation industry and sustainability considerations involving the role of stakehold-
ers. The paper identified a vast number of CSR criteria.

Chang et al. (2015) evaluated a model for Asia–Pacific airlines to examine the critical 
strategic factors in CSR implementation. On the other hand, Karaman and Akman (2018) 
proposed an analytic hierarchy process (AHP) model to identify key factors regarding cri-
teria and sub-criteria of CSR programs in the Turkish airline industry. Kılıç et al. (2019) 
studied the relationship between Global Reporting Initiative (GRI) reporting and firm per-
formance. Comparably, Karaman et al. (2018) tested the link between sustainability report-
ing and sustainability performance.
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Meanwhile, Lee et al. (2018) analyzed the materiality issue for the airline industry by 
comparing low-cost and full-service carriers. The Sustainability Accounting Standards 
Board (SASB) Materiality Map was utilized to measure firm performance. One year 
later, Stevenson and Marintseva (2019) reviewed the Fuzzy Set Theory for the forma-
tion of criteria and assessed a company’s CSR behavior and reporting techniques to dis-
cuss the effectiveness of the reporting standards in European airlines. The overview of 
the studies in the airline industry is shown in Table 1.

2.2 � Criteria comparison with other sectors

The five major frameworks and disclosure of standards are the global reporting initia-
tive (GRI), the sustainability accounting standards board (SASB), the international inte-
grated reporting council (IIRC), the climate disclosure standards board (CDSB), and 
CDP (CDSB, 2020). As reported by KPMG (2020), GRI is the leading framework used 
by around two-thirds of the top 100 companies ranked by revenue. The report also estab-
lishes that the SASB standard is the most frequently utilized for sustainability reporting 
regarding other guidelines and standards.

In Table  2, the SASB standard was utilized to illustrate the differences and simi-
larities of ESG criteria in the airlines and other sectors of the transport industry. The 
“greenhouse gas emissions” criterion is one of the most critical for the whole transpor-
tation sector. According to European Environment Agency (2021), road transport emit-
ted 72% of all GHG in 2019. However, the percentage is expected to decrease because 
road transport decarbonizes faster than the other modes of transportation. The aviation 
sector is projected to increase up to 2030 in conjunction with maritime transport.

Table 1   Literature overview

ESG research in airline industry Financial 
perfor-
mance

CSR initiatives 
and practices

CSR key 
factors and 
criteria

CSR 
perfor-
mance

Sustain-
ability 
report-
ing

Abdi et al. (2021) X
Kuo et al. (2021) X
Al Sarrah et al. (2021) X
Abdi et al. (2020) X
Stevenson and Marintseva (2019) X
Kılıç et al. (2019) X X
Karaman and Akman (2018) X
Lee et al. (2018) X X
Karaman et al. (2018) X X
Chang et al. (2015) X
Coles et al. (2014) X
Cowper-Smith and de Grosbois 

(2011)
X
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2.3 � Sustainability reports in the airline industry

The following section exemplifies the lack of standardization in the sector regarding KPIs 
reporting through cross-case analysis. The selection of the air travel groups was based on 
the highest CO2 emissions in Europe as of 2021 (Mazareanu, 2021). Three flag carriers 
appear in the top positions and one low-cost carrier in fourth place. Relevant data from 
their sustainability reports are given in Table 3.

2.4 � Literature gap analysis

As stated by Lydenberg et  al. (2010), global activities hinder the determination of per-
formance indicators. The variety of industries, along with the different methodologies 
across countries, establish complications in evaluating criteria for the rating agencies. The 
complexity obliges the raters to delimit manifold sets of KPIs, and thus, companies only 
produce voluntary reports addressing ESG issues. Nevertheless, mandatory reporting of 
a defined group of criteria could intensify peer-to-peer comparisons to determine current 
positioning and identify opportunities. In the case of the airline industry, there is no spe-
cific selection of attributes and standardized key performance indicators as verified in the 
airline’s sustainability reports.

Another gap to point out is the heterogeneity of the weighting evaluation. Rating agen-
cies take different perspectives on the relative importance of criteria and whether per-
formance in one attribute alters another (Berg et al., 2019). The rater’s methodologies to 
measure customers from distinct sectors remain unclear. Dow Jones appears more consist-
ently in the aviation literature in partnership with RobecoSAM. This sustainability sys-
tem, however, only displays its constituents without specifying the weights in their index 
factsheet (Diez-Cañamero et al., 2020; Escrig-Olmedo et al., 2019).

The airline industry literature related to established KPIs and weighting methods to 
determine ESG performance is limited and requires enhanced development. This research 
addresses the gap through a new level of analysis.

3 � Methodology

In this paper, a fifth-phase methodology was developed to address the research objectives 
and fill the respective research gap. In the first step, the main ESG criteria were identified 
based on one of the sustainability reporting standards. Then, the sub-criteria were deter-
mined conjointly with two aviation organizations. The sub-criteria reflect the key perfor-
mance indicators required for further steps. In phase III, experienced aviation and sustaina-
bility professionals were selected and contacted to perform a questionnaire. Thereafter, the 
relative weights were calculated based on the answers of the respondents using the analytic 
hierarchy process (AHP) method. Lastly, two alternatives were compared to illustrate the 
functionality of the model using the intuitionistic variables. The flow diagram of the meth-
odology is depicted in Fig. 1.

3.1 � ESG main criteria

The first step to address the research gap required an analysis of the main criteria in the 
airline industry. The scarcity of aviation literature led to the use of established standards. 
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More than 1000 sustainability professionals consider the Dow Jones Sustainability Indices 
as the index with the highest credibility within worldwide endorsed ratings. They perform 
an individual questionnaire for different sector groups. Nonetheless, the airline industry 
copes with specific ESG issues outside the scope of other sectors (Chang et al., 2015).

The Sustainability Accounting Standards Board (SASB) identifies, manages, and com-
municates financial materiality and sustainability information to investors. SASB standards 
are industry-specific, identifying the subset of issues and providing the performance indi-
cators in the corresponding industry to support their sustainability reporting. Frameworks 
and disclosure standards, including GRI and SASB, facilitate the comparison of ESG 
information, and therefore, provide the resources for rating agencies in their analysis (GRI 
& SASB, 2021).

This study deploys the SASB standards due to its financial materiality impact and indus-
try-specific focus. The criteria selected are based on these standards but adapted according 
to the findings from air travel literature. The highest classification involves the dimensions 

Fig. 1   Methodology flow 
diagram
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of “Environment”, “Social”, and “Governance”. Economic factors are out of the scope of 
this research.

3.2 � KPIs selection

Subsequently, this research elaborated on the selection of intrinsic performance indicators. 
Ultimately, the evaluation explored the SASB standards and expanded upon the field by 
covering additional specific airline industry issues. The influential organizations focusing 
on aviation activities are the Air Transport Association (IATA) and the International Civil 
Aviation Association (ICAO).

IATA is a non-governmental entity concerned with developing global commercial 
standards to ensure safety and efficiency for travelers. One of their priorities is environ-
mental and social sustainability promoting green activities and programs as Carbon Offset-
ting and Reduction Scheme for International Aviation (CORSIA), sustainable aviation fuel 
(SAF), and aircraft decommissioning (IATA, 2021c). Furthermore, they launched industry-
wide diversity and inclusion initiatives, considering them essential for business success 
(IATA, 2021a).

ICAO is a United Nations agency whose core function is to support diplomatic interac-
tions among national governments regarding air transport activities and research new air 
transport policies as standardization innovation. Their reports and recommendations in sus-
tainability include topics regarding air pollution, aircraft noise, energy management, clean 
technology, and digitalization (ICAO, 2021).

The present study collected the criteria and KPIs according to IATA and ICAO litera-
ture and SASB standards, as shown in Fig. 2. The criteria summary is depicted in Sect. 4.1.

3.3 � AHP method and survey design

The prioritization of KPIs requires a multi-criteria decision-making (MCDM) approach. 
Shahin and Mahbod (2007) consider AHP the most powerful and universally used tool for 
MCDM. It permits the decision-maker to measure consistency and has proven its value by 
prioritizing performance indicators.

Fig. 2   ESG criteria of airline 
industry
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Creating a hierarchy of a problem is the foundation of the AHP method. The structure 
is generated based on the criteria selected, starting from the primary goal and subdividing 
it into lower levels. The ultimate goal is to rate the ESG performance of the airlines. Level 
1 is represented by the main criteria, and level 2 by the KPIs. The description of the latter 
was shortened for illustrative purposes. Moreover, the criteria containing only one perfor-
mance indicator were omitted from level 2. The survey follows this hierarchy to present the 
questionnaire to industry professionals. The hierarchical model diagram is given in Fig. 4.

The size of respondents is relevant for an adequate analysis. Thomas Saaty, the architect 
of the AHP method, validates that a jury size between six and eight members is optimum 
to minimize errors (Saaty & Özdemir, 2014). According to Herath (2004), as cited by Rah-
man et al. (2019), AHP requires an analytical sampling rather than a statistical one. The 
experiment performed by Tsyganok et al. (2012) concluded that the expert competence of 
small group sampling should always be considered.

In the present research, seven experts participated in the AHP questionnaire. The study 
area is European airlines, and thus, the group was selected to focus on the sustainability 
issues in this region. The experts demonstrate at least 4–5 years of experience in the avia-
tion field, and six of them have engaged in sustainability activities for at least 1–3 years. 
Table 4 provides details on the profiles of the participants.

The questionnaire given to the experts performs a pairwise comparison by Saaty’s nine-
point scale that helps to identify the relative importance of one alternative from the other 
(Saaty, 1980). The scale is illustrated in Table  5. For example, if the respondent deter-
mines that criteria A has moderate importance over B, then XAB = 3. On the contrary, 
XBA = 1/3.

3.4 � Weights calculation

Once all the pairwise comparisons were completed, an average pairwise comparison matrix 
was created to interpret all the participant’s judgments for the criteria and sub-criteria. The 
geometric mean method was used to aggregate the individual judgments, given that this 
method meets the axiomatic conditions of the reciprocal property.

The responses from the industry experts were computed by the AHP-OS software cre-
ated by Klaus Goepel. The system handles all the standard AHP calculation steps and per-
mits the visualization of the normalized weights of all the criteria and sub-criteria. Moreo-
ver, the software determines the group consensus based on Shannon entropy. The range 

Table 4   Survey participant data

Expert Background Gender Experience in the 
aviation industry

Experience in 
ESG/sustain-
ability

# 1 Sustainable aviation consultant Male 6–10 years 4–5 years
# 2 Sustainable aviation consultant Female 15+ years 1–3 years
# 3 Senior project manager Male 4–5 years 4–5 years
# 4 Aviation environmental consultant Female 4–5 years 4–5 years
# 5 Vice President global airlines Female 6–10 years Not applicable
# 6 Sustainability manager global airlines Female 4–5 years 4–5 years
# 7 ESG manager global airlines Male 4–5 years 6–10 years
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categories are shown in Table 6. Goepel (2018) calculates the consistency ratio (CR) based 
on the linear fit proposed by Alonso and Lamata (2006). This ratio determines the degree 
of reliability and consistency of judgments. The acceptable value in the method is ≤ 0.10. 
The ratio formula is given in Eq. (1).

3.5 � Rating by intuitionistic variables

Intuitionistic fuzzy set (IFS) is a theory that incorporates expert’s influence as intuitionistic 
data into the multiple criteria decision making (MCDM) environment by using linguistic 
terms (Atanassov, 1986). The methodology is based on a decision matrix containing fuzzy 
data ranges derived from fuzzy intuitionistic variables. The variables used in this study are 
depicted in Table 7.

Karaman and Akman (2018) developed a similar approach of linguistic variables in the 
airline industry as in this research. However, this study utilizes negative and positive indi-
cators according to the type of criteria measured. Egilmez et al. (2015) addressed the sus-
tainability performance of U.S. and Canada metropoles through this intuitionistic approach.

The calculation starts with the classification of intuitionistic datasets into histograms. 
The data are decomposed based on the percent distributions shown in Table 8. An exam-
ple is illustrated for the sub-criteria “Fuel Consumption”, which contains two types of key 
performance indicators: total jet fuel consumed and the percentage of sustainable aviation 
fuel used. The former is a negative sustainability indicator and the latter a positive one. For 
illustrative purposes, the negative indicator of jet fuel consumed by the airlines is shown in 
Table 9 and Fig. 3.

The upper bound element determines the rest of the intervals of the histogram. It is 
worth mentioning that this model is relatively flexible due to its capacity of substituting 
the upper bound for a specific target that could match the Paris Agreement climate change 
framework. After the classification of the histogram intervals, the fuzzy variables are 
assigned to each element, where the values go from 0 to 1 (see Table 10). The resultant 
coefficients are considered for rating the airlines’ ESG performance along with the global 
weights obtained from the AHP method.

(1)CR =

� − n

2.7699 ⋅ n − 4.3513 − n

Table 5   Saaty scale

Intensity of 
weight

Definition Explanation

1 Equal importance Two activities contribute equally to the objectives
3 Weak/moderate impor-

tance
Experience and judgement slightly favored one activity over 

another
5 Essential or strong 

importance
Experience and judgement strongly favored one activity over 

another
7 Very strong or demon-

strated importance
An activity is favored very strongly over another; its dominance 

demonstrated in practice
9 Absolute importance The evidence favoring one activity over another is of the highest 

possible order of affirmation
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4 � Research results

4.1 � Criteria selection

4.1.1 � Main criteria

The resultant main criteria are presented in Table 11. The attributes were chosen based 
on the SASB disclosures. The composition includes five environmental measures, three 
from the social dimension and three from governance. SASB “Air Quality” criterion 
was included as a sub-criterion in the “GHG emissions” category. The “Noise” and 
“Environmental Opportunities” were added to the overall model. “Waste and Material 
Management” and “Systemic Risk Management” were customized according to the air-
line industry issues. Figure 4 depicts a complete hierarchical model for measuring ESG 
performance.

4.1.2 � Key performance indicators

The key indicators gathered from the SASB in conjunction with the aviation organizations 
are given in Table 12. The measures provided are not a definitive set of KPIs for the airline 
industry. The selection could expand by considering other standard-setting organizations. 
However, companies find it challenging to report numerous KPIs from different frame-
works (Dissanayake, 2021). This paper exposes twenty indicators for the selected 11 main 
criteria.

The “Greenhouse Gas Emissions” criterion involves three sub-topics, same as the “Envi-
ronmental Opportunities”. “Labor Practices” entail two sub-criteria in the social dimen-
sion, and “Employee Engagement and Diversity & Inclusion” in the same matter. “Critical 

Table 6   Group consensus 
categories

Range Consensus

 ≤ 50% Very low
50–65% Low
65–75% Moderate
75–85% High
 ≥ 85% Very high

Table 7   Intuitionistic variables Positive indicators (+) Negative indicators (−)

Excellent (EX) Extremely high (EH)
Very good (VG) Very high (VH)
Good (G) High (H)
Medium (M) Medium (M)
Poor (P) Low (L)
Very poor (VP) Very low (VL)
Extremely poor (EP) Extremely low (EL)
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Risk Management” considers flight accidents and governmental actions. Finally, “Systemic 
Risk Management” depicts three sub-criteria related to the travel system collapse.

4.2 � Weighting results

Table 13 presents the analysis of the survey responses computed in the online system AHP-
OS. The judgments were calculated based on the standard AHP linear scale. The system 
determined the overall weights of the first-level hierarchy and the second-level hierarchy. 
Moreover, the online tool permits the ranking of these levels.

In Table 14, the global weights were assigned to each key performance indicator identi-
fied in Table 12. These weights were obtained by multiplying the criteria weights by the 
sub-criteria weights. For example, the global weight obtained for the KPI “Number of acci-
dents” is 0.173, the resultant product proceeds from the multiplication of “Critical Risk 
Management” criteria (0.217) and the sub-criteria “Flight Accidents” (0.795).

Table 8   Percentile distributions Indicator Variables Percentage 
share (%)

Cumulative 
percentage

 +  Excellent (EX) 5 5
 −  Extremely low (EL)
 +  Very good (VG) 10 15
 −  Very low (VL)
 +  Good (G) 15 30
 −  Low (L)
 +  Medium (M) 40 70
 − 
 +  Poor (P) 15 85
 −  High (H)
 +  Very poor (VP) 10 95
 −  Very high (VH)
 +  Extremely poor (EP) 5 100
 −  Extremely high (EH)

Table 9   Example of 
transformation of fuzzy terms

Airline ID Jet fuel (million tonnes) Fuzzy term

AIR1001 5 M
AIR1002 7.5 VH
AIR1003 3.5 M
AIR1004 2 L
AIR1005 8 EH
AIR1006 3 M
AIR1007 7.3 VH
AIR1008 1.5 L
AIR1009 6 H
AIR1010 0.3 EL
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The software also computed the consistency ratio (CR) to determine the degree of reli-
ability of the responses. The acceptable value for the AHP method is lower than 10%. Fur-
thermore, the results were reviewed with the participants in case of inconsistencies. Addi-
tionally, the software measured the consensus for the aggregated group result. Table  15 
presents the breakdown of these values obtained from the online tool.

4.3 � Rating calculation

Table 16 simulates the calculation of the ESG performance of two airlines to demon-
strate the functionality of the proposed model. The global weights (GW) were deter-
mined by the AHP method in Table 14 and the intuitionistic fuzzy numbers (IFN) from 

Fig. 3   Histogram of jet fuel consumption

Table 10   Definition of 
coefficients

Evaluation of alternatives Intuitionistic 
fuzzy numbers 
(IFN)

(EX, EH) (0.98, 0.02)
(VG, VH) (0.75, 0.15)
(G, H) (0.65, 0.25)
(M) (0.50, 0.35)
(P, L) (0.35, 0.55)
(VP, VL) (0.15, 0.75)
(EP, EL) (0.02, 0.98)
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Table  10. The intuitionistic variables were randomly assigned and converted into the 
respective coefficient.

The final scores determined that “Airline 02” obtained a higher ESG performance 
than “Airline 01”. The former accomplished its score due to its outstanding practices in 
environmental opportunities such as digitalization and clean tech, in conjunction with 
the mitigation of the number of impacted flights, restricted destinations, and parked 
aircraft.

5 � Discussion of findings

5.1 � Relevant criteria and KPIs

According to the weights and ranking from Table 13, the most relevant main criterion for 
the rating of ESG is “Critical Risk Management”. The questionnaire described it as a cri-
terion related to the culture of safety and prevention of high-impact accidents. The experts 
acknowledged safety as the number one priority consistently with IATA’s primary goals 
(IATA, 2021e). The aviation association mentions that safety risk assessment is vital to 
manage the risks raised by disruptions generated by COVID-19. For this primordial cri-
teria, the KPIs determined include the “number of governmental enforcement actions of 
aviation safety regulations” and the “number of flight accidents”. The latter was the highest 
performance indicator overall, with 17.3%.

Table 11   ESG main criteria of the airline industry

Dimension Main criteria Description

Environment Greenhouse gas emissions (GHG) Covers direct Scope 1 emissions, air quality pollut-
ants and fuel consumption

Energy management Covers Scope 2 emissions associated with energy 
consumption

Noise Standard of noise limit set by the ICAO
Environmental opportunities Includes initiatives as CORSIA (Carbon Offsetting 

Scheme), clean technology and digitalization
Waste and materials management Related to aircraft decommissioning (retirement of 

aged aircraft) and recycling of parts
Social Community relations Includes social initiatives (health, education, etc.) 

and charity donations
Labor practices Related to employee strikes, lockouts, and turnover 

rate
Employee engagement, diversity and 

inclusion
Covers the levels of employee engagement and 

diversity inclusive groups
Governance Competitive behavior Addresses legal management associated with anti-

competitive practices
Critical incident risk management Related to the culture of safety and prevention of 

high-impact accidents
Systemic risk management Involves the management of risks resulting from 

large-scale travel system collapse (unavailable 
routes)
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The second most critical main criterion was “GHG Emissions”. The subjects of “scope 
1 emissions”, “fuel consumption”, and “air quality pollutants” defined the importance of 
this criterion. The representatives of the International Aviation Climate Ambition Coali-
tion during the recent United Nations Climate Change Conference (COP26), recognized 
the impact of COVID-19 on the global aviation sector and the need to develop initiatives 
for reducing the aviation sector’s contribution to climate change (United Nations Cli-
mate Change Conference, 2021). As stated in Eurocontrol (2021), sustainable aviation 
fuel (SAF) is one of the key initiatives to deliver decarbonization goals toward net-zero 
emissions for the aviation sector by 2050. Additionally, the KPI, “total jet fuel consumed 
(tonnes) and percentage of sustainable aviation fuel used,” weigh 7.6% and is positioned 
within the second level of relevance and demonstrates a high impact on the ESG perfor-
mance rating.

The third most relevant main criterion is “Systemic Risk Management”, which involves 
managing risks resulting from large-scale travel system collapse (unavailable routes). 
According to a study performed by Stauffer and Poolman (2020) from S&P Global, 
COVID-19 exposed the aviation industry’s lack of pandemic risk preparedness, where 
companies neglected to report mitigating actions related to COVID-19 disruptions. The 
proposed KPIs in this paper, such as the “number of impacted flights”, “restricted destina-
tions”, and “parked aircraft”, support adaptive operations management in a crisis scenario. 
However, airlines should establish beforehand their disruption preparedness, response, and 
recovery plans.

The following criterion in the level of relevance was “Environmental Opportunities”. 
The KPI with the higher weight below this topic was “number of digital transformation ini-
tiatives fully implemented”, with a percentage of 7.2. Even though airlines find themselves 
in financial uncertainty, the surveyed experts considered this indicator relevant for sustain-
ability development. After the pandemic, the consulting firm McKinsey & Company rec-
ommends investing more in IT and digitalization. Airlines are aware of their importance. 
Nonetheless, before the global health crisis, air travel companies spent roughly 5 percent of 
their revenue on IT, a relatively low percentage compared to other sectors (Bouwer et al., 
2021). The introduction of digital initiatives is an area with considerable improvement for 
the airline industry.

The other explored sub-criterion regarding “Environmental Opportunities” includes 
“clean technology” and the “carbon offsetting scheme”. The industry professionals con-
sidered the sub-criteria to be of relevance in the second and third positions, respectively. 

Fig. 4   Hierarchical model for measuring ESG performance
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The KPI “total airline carbon offset and percentage of voluntary passenger carbon offset” 
placed last in the set of indicators with 1.7%. The objective of CORSIA is to compen-
sate for the growth of international aviation CO2 emissions. By itself, the carbon offsetting 
scheme appears to hardly contribute to climate neutrality by 2050 (European Commission, 
2021). This program, however, is a complementary mechanism to address climate change, 
which enables the aviation sector to continue to grow post-pandemic.

5.2 � Strengths of the model

The vast number of ratings and rankings hinder the efficient and standardized sustainability 
reporting of the airlines. The AHP method, in conjunction with the intuitionistic variables, 
permits a holistic approach whereby airlines’ ESG performance can be determined in a 
relatively more straightforward and standardized manner (Németh et al., 2019). The model 

Table 13   Overall weights of the criteria and sub-criteria

Criteria and sub-criteria Level 1 weights Criteria ranking Level 2 weights Sub-
criteria 
ranking

Energy management 0.048 8
Noise 0.028 11
Waste management 0.066 6
Community relations 0.036 10
Competitive behavior 0.045 9
GHG emissions 0.153 2
Scope 1 emissions 0.308 2
Fuel consumption 0.499 1
Air pollutants 0.193 3
Environmental opportunities 0.131 4
Carbon offsetting 0.129 3
Clean tech 0.322 2
Digitalization 0.55 1
Labor practices 0.08 5
Strikes & lockouts 0.605 1
Turnover rate 0.395 2
Employee engagement, diver-

sity and inclusion
0.057 7

Employee engagement 0.391 2
Gender and racial rate 0.609 1
Critical risk management 0.217 1
Flight accidents 0.795 1
Governmental actions 0.205 2
Systemic risk management 0.139 3
Impacted flights 0.489 1
Restricted destinations 0.284 2
Aircraft on ground 0.227 3
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Table 14   Global weights of KPIs

Global rank Key performance indicators Global weights

1 Number of accidents 0.173
2 Total jet fuel consumed (tonnes) and the percentage of sustainable aviation 

fuel used
0.076

3 Number of digital transformation initiatives fully implemented 0.072
4 Number of impacted flights 0.068
5 Total retired aircraft from operational service and percentage of re-used 

parts and recycled materials
0.066

6 Number and duration of strikes and lockouts 0.048
7 Gross global Scope 2 emissions (metric tonnes CO2-e) 0.048
8 Gross global Scope 1 emissions (metric tonnes CO2-e) and emissions per 

passenger
0.047

9 Total amount of legal and regulatory fines 0.045
10 Number of governmental enforcement actions of aviation safety regulations 0.044
11 Total number of aircraft propelled by both fuel and an electric battery 0.042
12 Number of restricted destinations 0.039
13 Number of social initiatives and charity donations 0.036
14 Percentage of gender and racial/ethnic group for managerial and technical 

staff
0.035

15 Employee turnover rate 0.032
16 Number of parked aircraft / Aircraft on Ground 0.032
17 Total air emissions of pollutants NOx, SOx, and particulate matter (metric 

ton CO2-e)
0.030

18 Percentage of aircraft that meet or exceed − 10 dB criterium 0.028
19 Levels of employee engagement 0.022
20 Total airline carbon offset and percentage of voluntary passenger carbon 

offset
0.017

Total 1.000

Table 15   Breakdown of consistency ratios and group consensus

Hierarchy level Node CR (%) Group consensus 
(%)

Group 
consensus 
category

1 ESG main criteria 0.9 66 Moderate
2 GHG emissions 2.2 71.4 Moderate
2 Environmental opportunities 1.2 74.6 Moderate
2 Labor practices 0.0 63.1 Low
2 Employee engagement, diversity and 

inclusion
0.0 69.3 Moderate

2 Critical risk management 0.0 56.1 Low
2 Systemic risk management 0.6 68.4 Moderate
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ensures that stakeholder judgments are considered and provides transparency during the 
whole process. The proposed AHP model allows the identification of indicators with low 
performance. Consequently, companies can address the indicators immediately and per-
form a comparative analysis and ranking of KPIs without compromising the robustness of 
the model. Moreover, it can be replicated in similar processes, thereby reducing costs and 
effort related to the selection process (Mohammed Bahurmoz, 2020).

The addition of intuitionistic variables allows categorizing the performance of the air-
lines’ KPIs. The flexibility of the fuzzy theory enables benchmarking with other companies 
or with a specific target through simplistic terms for a general audience. Furthermore, the 
fuzzy coefficients generate a comprehensive process along with the global weights from 
the AHP method.

6 � Conclusion

6.1 � Results and critical reflections

This study proposes a comprehensive AHP model with intuitionistic variables to calcu-
late the ESG performance of the airlines. The paper delimits a set of key performance 
indicators according to the issues and opportunities in the aviation sector. Additionally, 
the research determined appropriate weights based on the responses of aviation and ESG 
professionals.

By conforming to the proposed model, the results demonstrated that airlines with a 
strong focus on safety, risk management, GHG emissions, and environmental opportunities 
would obtain a higher ESG performance. Similarly, companies addressing digitalization 
and sustainable aviation fuel should perform more competently in the evaluations. On the 
other hand, the study determined that the carbon offsetting scheme represents the lower 
priority.

Further research findings are the lack of standardization in the sustainability reports 
from the airlines and the lack of transparency among the rating agencies.

6.2 � Limitations and further research

The limitations of this study are related to the scope of the survey participants. The pri-
mary focus was the European airlines, limiting the validity of the results to the respective 
region. Additionally, the AHP model excels with a small number of criteria. However, the 
method obtains a higher degree of complexity when more indicators are added to the prob-
lem. Powerful software and effort from all the survey participants would be required in this 
scenario.

For further research, the ESG KPIs should be examined by the airlines and ESG ana-
lysts to validate this set of indicators for future theoretical and practical work. Moreover, 
the high weight of digital initiatives in this study presents an opportunity to address the 
correlation of sustainability and digital transformation.
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6.3 � Summary of implications

This study presents a novel approach in identifying, weighting, and ranking the ESG cri-
teria and the most suitable KPIs in the airline industry. This approach addresses the indus-
try’s sustainability challenges, particularly in airlines, which would be valuable for academ-
ics, practitioners, and policymakers. Furthermore, the results of this paper are applicable 
to practice. The recent United Nations Climate Change Conference (COP26) exposed the 
necessity of addressing the environmental initiatives represented in this research. These 
initiatives have positive to firm value, as explored by Qureshi et al. (2020) and Xie et al. 
(2019).

The paper’s findings can also enhance the airline industry’s sustainability and resilience 
after COVID-19 impact. By focusing on ESG KPIs, airline practitioners and policymakers 
can better prepare for future disruptions and demonstrate their commitment to long-term 
sustainability. On the other hand, the proposed model could be replicated by the airlines 
and benchmark their results with their competitors and improve their ESG performance as 
airlines with higher ESG ratings could gain a competitive advantage in the post-COVID-19 
recovery phase. This is in line with the previous research results from Abdi et al. (2020, 
2021) and Kuo et al. (2021) that it brings more returns on invested funds in terms of com-
pany financial performance.

Supplementary Information  The online version contains supplementary material available at https://​doi.​
org/​10.​1007/​s10668-​023-​03775-z.

Funding  Open Access funding enabled and organized by Projekt DEAL.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Abdi, Y., Li, X., & Càmara-Turull, X. (2020). Impact of sustainability on firm value and financial perfor-
mance in the air transport industry. Sustainability, 12(23), 9957. https://​doi.​org/​10.​3390/​su122​39957

Abdi, Y., Li, X., & Càmara-Turull, X. (2021). Exploring the impact of sustainability (ESG) disclosure on 
firm value and financial performance (FP) in airline industry: The moderating role of size and age. 
Environment, Development and Sustainability. https://​doi.​org/​10.​1007/​s10668-​021-​01649-w

Air France-KLM Group. (2018). Sustainability Report. https://​csrre​port2​018.​airfr​ancek​lm.​com/​wp-​conte​nt/​
uploa​ds/​2019/​09/​Air-​France-​KLM-​Susta​inabi​lity-​Report-​2018.​pdf.

Air France-KLM Group. (2020). KLM Sustainability: 2020 at a glance. file:///C:/Users/User/Downloads/
klmsustainabilityataglance2020(1).pdf.

Alonso, J. A., & Lamata, M. T. (2006). Consistency in the analytic hierarchy process: a new approach. 
International Journal of Uncertainty, Fuzziness and Knowledge-based Systems, 14(04), 445–459. 
https://​doi.​org/​10.​1142/​S0218​48850​60041​14

Al Sarrah, M., Ajmal, M. M., & Mertzanis, C. (2021). Identification of sustainability indicators in the civil 
aviation sector in Dubai: A stakeholders’ perspective. Social Responsibility Journal, 17(5), 648–668. 
https://​doi.​org/​10.​1108/​SRJ-​06-​2019-​0203

https://doi.org/10.1007/s10668-023-03775-z
https://doi.org/10.1007/s10668-023-03775-z
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su12239957
https://doi.org/10.1007/s10668-021-01649-w
https://csrreport2018.airfranceklm.com/wp-content/uploads/2019/09/Air-France-KLM-Sustainability-Report-2018.pdf
https://csrreport2018.airfranceklm.com/wp-content/uploads/2019/09/Air-France-KLM-Sustainability-Report-2018.pdf
https://doi.org/10.1142/S0218488506004114
https://doi.org/10.1108/SRJ-06-2019-0203


Rating ESG key performance indicators in the airline industry﻿	

1 3

Atanassov, K. T. (1986). Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20(1), 87–96. https://​doi.​org/​10.​
1016/​S0165-​0114(86)​80034-3

Berg, F., Koelbel, J., & Rigobon, R. (2019). Aggregate confusion: The divergence of ESG ratings. SSRN 
Electronic Journal. https://​doi.​org/​10.​2139/​ssrn.​34385​33

Bouwer, J., Saxon, S., & Wittkamp, N. (2021). Back to the future? Airline sector poised for change post-
COVID-19. McKinsey & Company. https://​www.​mckin​sey.​com/​~/​media/​mckin​sey/​indus​tries/​trave​
llogi​stics​andin​frast​ructu​re/​ourin​sights/​backt​othef​uture​poise​dforp​ostco​vid19/​back-​to-​the-​future-​
airli​ne-​sector-​poised-​for-​change-​post-​covid-​19_​vf.​pdf?​shoul​dIndex=​fa.

CDSB. (2020). Global sustainability and integrated reporting organisations launch prototype climate-
related financial disclosure standard. Retrieved November 5, 2021, from https://​www.​cdsb.​net/​
corpo​rate-​repor​ting/​1139/​global-​susta​inabi​lity-​and-​integ​rated-​repor​ting-​organ​isati​ons-​launch.

Chang, D.-S., Chen, S.-H., Hsu, C.-W., & Hu, A. (2015). Identifying strategic factors of the implanta-
tion CSR in the airline industry: The case of Asia-Pacific airlines. Sustainability, 7(6), 7762–7783. 
https://​doi.​org/​10.​3390/​su706​7762

Coles, T., Fenclova, E., & Dinan, C. (2014). Corporate social responsibility reporting among European 
low-fares airlines: Challenges for the examination and development of sustainable mobilities. Jour-
nal of Sustainable Tourism, 22(1), 69–88. https://​doi.​org/​10.​1080/​09669​582.​2013.​790391

European Commission. (2021). Impact assessment report. https://​eur-​lex.​europa.​eu/​LexUr​iServ/​LexUr​
iServ.​do?​uri=​SWD:​2021:​0603:​FIN:​EN:​PDF.

Cowper-Smith, A., & de Grosbois, D. (2011). The adoption of corporate social responsibility practices 
in the airline industry. Journal of Sustainable Tourism, 19(1), 59–77. https://​doi.​org/​10.​1080/​09669​
582.​2010.​498918

Díaz, V., Ibrushi, D., & Zhao, J. (2021). Reconsidering systematic factors during the Covid-19 pan-
demic—The rising importance of ESG. Finance Research Letters, 38, 101870. https://​doi.​org/​10.​
1016/j.​frl.​2020.​101870

Diez-Cañamero, B., Bishara, T., Otegi-Olaso, J. R., Minguez, R., & Fernández, J. M. (2020). Measure-
ment of corporate social responsibility: A review of corporate sustainability indexes. Rankings and 
Ratings. Sustainability, 12(5), 2153. https://​doi.​org/​10.​3390/​su120​52153

Dissanayake, D. (2021). Sustainability key performance indicators and the global reporting initiative: 
Usage and challenges in a developing country context. Meditari Accountancy Research, 29(3), 
543–567. https://​doi.​org/​10.​1108/​MEDAR-​08-​2019-​0543

Egilmez, G., Gumus, S., & Kucukvar, M. (2015). Environmental sustainability benchmarking of the U.S. 
and Canada metropoles: An expert judgment-based multi-criteria decision making approach. Cities, 
42, 31–41. https://​doi.​org/​10.​1016/j.​cities.​2014.​08.​006

Escrig-Olmedo, E., Fernández-Izquierdo, M., Ferrero-Ferrero, I., Rivera-Lirio, J., & Muñoz-Torres, M. 
(2019). Rating the raters: Evaluating how ESG rating agencies integrate sustainability principles. 
Sustainability, 11(3), 915. https://​doi.​org/​10.​3390/​su110​30915

Eurocontrol. (2021). Aviation sustainability briefing. Eurocontrol. https://​www.​euroc​ontrol.​int/​sites/​
defau​lt/​files/​2021-​10/​euroc​ontrol-​aviat​ion-​susta​inabi​lity-​brief​ing-​editi​on-4.​pdf.

European Environment Agency. (2021). Greenhouse gas emissions from transport in Europe. European 
Environment Agency. Retrieved November 20, 2021, from https://​www.​eea.​europa.​eu/​ims/​green​
house-​gas-​emiss​ions-​from-​trans​port.

Gillan, S. L., Koch, A., & Starks, L. T. (2021). Firms and social responsibility: A review of ESG and 
CSR research in corporate finance. Journal of Corporate Finance, 66, 101889. https://​doi.​org/​10.​
1016/j.​jcorp​fin.​2021.​101889

Global Sustainable Investment. (2021). GSI Review 2020. http://​www.​gsi-​allia​nce.​org/​wp-​conte​nt/​uploa​
ds/​2021/​08/​GSIR-​20201.​pdf.

Goepel, K. D. (2018). Implementation of an online software tool for the analytic hierarchy process 
(AHP-OS). International Journal of the Analytic Hierarchy Process. https://​doi.​org/​10.​13033/​ijahp.​
v10i3.​590

GRI & SASB. (2021). A practical guide to sustainability reporting using GRI and SASB standards. 
https://​www.​sasb.​org/​wp-​conte​nt/​uploa​ds/​2021/​04/​GRI-​SASB-​V4-​040721.​pdf.

Herath, G.  (2004). Incorporating community objectives in improved wetland management: the use of the 
analytic hierarchy process. Journal of Environmental Management 70(3), 263–273 https://​doi.​org/​10.​
1016/j.​jenvm​an.​2003.​12.​011

Hristov, I., & Chirico, A. (2019). The role of sustainability key performance indicators (KPIs) in imple-
menting sustainable strategies. Sustainability, 11(20), 5742. https://​doi.​org/​10.​3390/​su112​05742

IAG Group. (2020). Annual sustainability report. https://​www.​iairg​roup.​com/​~/​media/​Files/I/​IAG/​
docum​ents/​susta​inabi​lity/​susta​inabi​lity-​report-​2020.​pdf.

https://doi.org/10.1016/S0165-0114(86)80034-3
https://doi.org/10.1016/S0165-0114(86)80034-3
https://doi.org/10.2139/ssrn.3438533
https://www.mckinsey.com/~/media/mckinsey/industries/travellogisticsandinfrastructure/ourinsights/backtothefuturepoisedforpostcovid19/back-to-the-future-airline-sector-poised-for-change-post-covid-19_vf.pdf?shouldIndex=fa
https://www.mckinsey.com/~/media/mckinsey/industries/travellogisticsandinfrastructure/ourinsights/backtothefuturepoisedforpostcovid19/back-to-the-future-airline-sector-poised-for-change-post-covid-19_vf.pdf?shouldIndex=fa
https://www.mckinsey.com/~/media/mckinsey/industries/travellogisticsandinfrastructure/ourinsights/backtothefuturepoisedforpostcovid19/back-to-the-future-airline-sector-poised-for-change-post-covid-19_vf.pdf?shouldIndex=fa
https://www.cdsb.net/corporate-reporting/1139/global-sustainability-and-integrated-reporting-organisations-launch
https://www.cdsb.net/corporate-reporting/1139/global-sustainability-and-integrated-reporting-organisations-launch
https://doi.org/10.3390/su7067762
https://doi.org/10.1080/09669582.2013.790391
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SWD:2021:0603:FIN:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SWD:2021:0603:FIN:EN:PDF
https://doi.org/10.1080/09669582.2010.498918
https://doi.org/10.1080/09669582.2010.498918
https://doi.org/10.1016/j.frl.2020.101870
https://doi.org/10.1016/j.frl.2020.101870
https://doi.org/10.3390/su12052153
https://doi.org/10.1108/MEDAR-08-2019-0543
https://doi.org/10.1016/j.cities.2014.08.006
https://doi.org/10.3390/su11030915
https://www.eurocontrol.int/sites/default/files/2021-10/eurocontrol-aviation-sustainability-briefing-edition-4.pdf
https://www.eurocontrol.int/sites/default/files/2021-10/eurocontrol-aviation-sustainability-briefing-edition-4.pdf
https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-transport
https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-transport
https://doi.org/10.1016/j.jcorpfin.2021.101889
https://doi.org/10.1016/j.jcorpfin.2021.101889
http://www.gsi-alliance.org/wp-content/uploads/2021/08/GSIR-20201.pdf
http://www.gsi-alliance.org/wp-content/uploads/2021/08/GSIR-20201.pdf
https://doi.org/10.13033/ijahp.v10i3.590
https://doi.org/10.13033/ijahp.v10i3.590
https://www.sasb.org/wp-content/uploads/2021/04/GRI-SASB-V4-040721.pdf
https://doi.org/10.1016/j.jenvman.2003.12.011
https://doi.org/10.1016/j.jenvman.2003.12.011
https://doi.org/10.3390/su11205742
https://www.iairgroup.com/~/media/Files/I/IAG/documents/sustainability/sustainability-report-2020.pdf
https://www.iairgroup.com/~/media/Files/I/IAG/documents/sustainability/sustainability-report-2020.pdf


	 A. F. Caraveo Gomez Llanos et al.

1 3

IATA. (2019b). Sustainable aviation fuels fact sheet. https://​www.​iata.​org/​conte​ntass​ets/​d1387​5e9ed​
784f7​5bac9​0f000​760e9​98/​saf-​fact-​sheet-​2019.​pdf.

IATA. (2019a). IATA aviation ground handling report. file:///C:/Users/User/Downloads/IATA_Avia-
tion_Ground_Handling_Report_201.pdf.

IATA. (2020b). Guidance for flight operations during and post pandemic. https://​www.​icao.​int/​MID/​
Docum​ents/​RPTF/​iata-​guida​nce-​flight-​opera​tions-​during-​post-​pande​mic.​pdf.

IATA. (2020a). Carbon offsetting for international aviation. https://​www.​iata.​org/​conte​ntass​ets/​fb745​
46005​0c480​89597​a3ef1​b9fe7​a8/​paper-​offse​tting-​for-​aviat​ion.​pdf.

IATA. (2021d). Industry statistics fact sheet. https://​www.​iata.​org/​en/​iata-​repos​itory/​press​room/​fact-​
sheets/​indus​try-​stati​stics/.

IATA. (2021e). Safey: IATA’s number #1 priority. International Air Transport Association (IATA). 
Retrieved November 20, 2021e, from https://​www.​iata.​org/​en/​progr​ams/​safety/.

IATA. (2021c). IATA programs. International Air Transport Association (IATA). Retrieved 2021c 5, 2021c, 
from https://​www.​iata.​org/​en/​progr​ams/.

IATA. (2021a). Building back better with diversity and inclusion at IATA​. International Airport Review. 
https://​www.​inter​natio​nalai​rport​review.​com/​artic​le/​154339/​diver​sity-​inclu​sion-​iata/.

IATA. (2021b). Helping aircraft decommissioning. International Air Transport Association. Retrieved 
November 1, 2020, from https://​www.​iata.​org/​en/​progr​ams/​envir​onment/​aircr​aft-​decom​missi​oning/.

ICAO. (2010). Environmental report. https://​www.​icao.​int/​envir​onmen​tal-​prote​ction/​docum​ents/​envir​
onmen​trepo​rt-​2010/​icao_​envre​port10-​ch1_​en.​pdf.

ICAO. (2016). Environmental report. https://​www.​icao.​int/​envir​onmen​tal-​prote​ction/​Docum​ents/​Envir​
onmen​talRe​ports/​2016/​ENVRe​port2​016_​pg63-​64.​pdf.

ICAO. (2019a). Electric, hybrid, and hydrogen aircraft—State of play. https://​www.​icao.​int/​envir​onmen​tal-​
prote​ction/​Docum​ents/​Envir​onmen​talRe​ports/​2019/​ENVRe​port2​019_​pg124-​130.​pdf.

ICAO. (2019b). Environmental report aviation & environment. https://​www.​icao.​int/​envir​onmen​tal-​prote​
ction/​Docum​ents/​ICAO-​ENV-​Repor​t2019-​F1-​WEB(1).​pdf.

ICAO. (2020). Digital innovations important to aviation ‘building back better’ from COVID-19. Interna-
tional Civil Aviation Organization. Retrieved November 1, 2021, from https://​www.​icao.​int/​Newsr​
oom/​Pages/​Digit​al-​innov​ations-​impor​tant-​to-​aviat​ion.​aspx.

ICAO. (2021). About ICAO. International civil aviation organization. Retrieved November 8, 2021, from 
https://​www.​icao.​int/​about-​icao/​Pages/​defau​lt.​aspx.

Karaman, A. S., & Akman, E. (2018). Taking-off corporate social responsibility programs: An AHP appli-
cation in airline industry. Journal of Air Transport Management, 68, 187–197. https://​doi.​org/​10.​
1016/j.​jairt​raman.​2017.​06.​012

Karaman, A. S., Kilic, M., & Uyar, A. (2018). Sustainability reporting in the aviation industry: Worldwide 
evidence. Sustainability Accounting, Management and Policy Journal, 9(4), 362–391. https://​doi.​org/​
10.​1108/​SAMPJ-​12-​2017-​0150

Kılıç, M., Uyar, A., & Karaman, A. S. (2019). What impacts sustainability reporting in the global aviation 
industry? An institutional perspective. Transport Policy, 79, 54–65. https://​doi.​org/​10.​1016/j.​tranp​ol.​
2019.​04.​017

KPMG. (2020). Survey of sustainability reporting 2020. https://​assets.​kpmg/​conte​nt/​dam/​kpmg/​xx/​pdf/​
2020/​11/​the-​time-​has-​come.​pdf.

Kuo, T.-C., Chen, H.-M., & Meng, H.-M. (2021). Do corporate social responsibility practices improve 
financial performance? A case study of airline companies. Journal of Cleaner Production, 310, 
127380. https://​doi.​org/​10.​1016/j.​jclep​ro.​2021.​127380

Lee, S., Kim, B., & Ham, S. (2018). Strategic CSR for airlines: Does materiality matter? International 
Journal of Contemporary Hospitality Management, 30(12), 3592–3608. https://​doi.​org/​10.​1108/​
IJCHM-​10-​2017-​0697

Lufthansa Group. (2020). Sustainability fact sheet 2020. https://​www.​lufth​ansag​roup.​com/​media/​downl​
oads/​en/​respo​nsibi​lity/​LH-​Facts​heet-​Susta​inabi​lity-​2020.​pdf.

Lydenberg, S., Rogers, J., & Wood, D. (2010). From transparency to performance: Industry-based sus-
tainability reporting on key issues. https://​iri.​hks.​harva​rd.​edu/​files/​iri/​files/​iri_​trans​paren​cy-​to-​perfo​
rmance.​pdf.

Mazareanu, E. (2021). CO2 emissions of selected European airlines as of 2021. Retrieved October 30, 2021, 
from https://​www.​stati​sta.​com/​stati​stics/​11131​77/​co2-​emiss​ions-​by-​airli​ne-​europe/.

Mohammed Bahurmoz, A. (2020). Measuring corporate social responsibility performance: A comprehen-
sive AHP based index. Corporate social responsibility. IntechOpen.

Németh, B., Molnár, A., Bozóki, S., Wijaya, K., Inotai, A., Campbell, J. D., & Kaló, Z. (2019). Compari-
son of weighting methods used in multi-criteria decision analysis frameworks in healthcare with focus 

https://www.iata.org/contentassets/d13875e9ed784f75bac90f000760e998/saf-fact-sheet-2019.pdf
https://www.iata.org/contentassets/d13875e9ed784f75bac90f000760e998/saf-fact-sheet-2019.pdf
https://www.icao.int/MID/Documents/RPTF/iata-guidance-flight-operations-during-post-pandemic.pdf
https://www.icao.int/MID/Documents/RPTF/iata-guidance-flight-operations-during-post-pandemic.pdf
https://www.iata.org/contentassets/fb745460050c48089597a3ef1b9fe7a8/paper-offsetting-for-aviation.pdf
https://www.iata.org/contentassets/fb745460050c48089597a3ef1b9fe7a8/paper-offsetting-for-aviation.pdf
https://www.iata.org/en/iata-repository/pressroom/fact-sheets/industry-statistics/
https://www.iata.org/en/iata-repository/pressroom/fact-sheets/industry-statistics/
https://www.iata.org/en/programs/safety/
https://www.iata.org/en/programs/
https://www.internationalairportreview.com/article/154339/diversity-inclusion-iata/
https://www.iata.org/en/programs/environment/aircraft-decommissioning/
https://www.icao.int/environmental-protection/documents/environmentreport-2010/icao_envreport10-ch1_en.pdf
https://www.icao.int/environmental-protection/documents/environmentreport-2010/icao_envreport10-ch1_en.pdf
https://www.icao.int/environmental-protection/Documents/EnvironmentalReports/2016/ENVReport2016_pg63-64.pdf
https://www.icao.int/environmental-protection/Documents/EnvironmentalReports/2016/ENVReport2016_pg63-64.pdf
https://www.icao.int/environmental-protection/Documents/EnvironmentalReports/2019/ENVReport2019_pg124-130.pdf
https://www.icao.int/environmental-protection/Documents/EnvironmentalReports/2019/ENVReport2019_pg124-130.pdf
https://www.icao.int/environmental-protection/Documents/ICAO-ENV-Report2019-F1-WEB(1).pdf
https://www.icao.int/environmental-protection/Documents/ICAO-ENV-Report2019-F1-WEB(1).pdf
https://www.icao.int/Newsroom/Pages/Digital-innovations-important-to-aviation.aspx
https://www.icao.int/Newsroom/Pages/Digital-innovations-important-to-aviation.aspx
https://www.icao.int/about-icao/Pages/default.aspx
https://doi.org/10.1016/j.jairtraman.2017.06.012
https://doi.org/10.1016/j.jairtraman.2017.06.012
https://doi.org/10.1108/SAMPJ-12-2017-0150
https://doi.org/10.1108/SAMPJ-12-2017-0150
https://doi.org/10.1016/j.tranpol.2019.04.017
https://doi.org/10.1016/j.tranpol.2019.04.017
https://assets.kpmg/content/dam/kpmg/xx/pdf/2020/11/the-time-has-come.pdf
https://assets.kpmg/content/dam/kpmg/xx/pdf/2020/11/the-time-has-come.pdf
https://doi.org/10.1016/j.jclepro.2021.127380
https://doi.org/10.1108/IJCHM-10-2017-0697
https://doi.org/10.1108/IJCHM-10-2017-0697
https://www.lufthansagroup.com/media/downloads/en/responsibility/LH-Factsheet-Sustainability-2020.pdf
https://www.lufthansagroup.com/media/downloads/en/responsibility/LH-Factsheet-Sustainability-2020.pdf
https://iri.hks.harvard.edu/files/iri/files/iri_transparency-to-performance.pdf
https://iri.hks.harvard.edu/files/iri/files/iri_transparency-to-performance.pdf
https://www.statista.com/statistics/1113177/co2-emissions-by-airline-europe/


Rating ESG key performance indicators in the airline industry﻿	

1 3

on low- and middle-income countries. Journal of Comparative Effectiveness Research, 8(4), 195–204. 
https://​doi.​org/​10.​2217/​CER-​2018-​0102

OECD. (2020). Building back better: A sustainable, resilient recovery after COVID-19. https://​read.​oecd-​
ilibr​ary.​org/​view/?​ref=​133_​133639-​s08q2​ridhf​&​title=​Build​ing-​back-​bette​r-_A-​susta​inable-​resil​ient-​
recov​ery-​after-​Covid-​19&_​ga=2.​15461​942.​12415​70091.​16382​41372-​10892​78552.​16372​60554.

Qureshi, M. A., Kirkerud, S., Theresa, K., & Ahsan, T. (2020). The impact of sustainability (environmental 
social and governance) disclosure and board diversity on firm value: The moderating role of indus-
try sensitivity. Business Strategy and the Environment, 29(3), 1199–1214. https://​doi.​org/​10.​1002/​bse.​
2427 

Rahman, M., Islam, R., Wan Husain, W. R., & Ahmad, K. (2019). Developing a hierarchical model to 
enhance business excellence in hotel industry of Bangladesh. International Journal of Contemporary 
Hospitality Management, 31(4), 1836–1856. https://​doi.​org/​10.​1108/​IJCHM-​02-​2018-​0110

Ryanair Group. (2020). Annual report. https://​inves​tor.​ryana​ir.​com/​wp-​conte​nt/​uploa​ds/​2020/​07/​Ryana​ir-​
Holdi​ngs-​plc-​Annual-​Report-​FY20.​pdf.

Saaty, T. L. (1980). The analytic hierarchy process: Planning, priority setting. University of Pittsburgh.
Saaty, T. L., & Özdemir, M. S. (2014). How many judges should there be in a group ? Annals of Data Sci-

ence, 1(3–4), 359–368. https://​doi.​org/​10.​1007/​s40745-​014-​0026-4
SASB. (2014). Airlines SASB standards. https://​www.​sasb.​org/​wp-​conte​nt/​uploa​ds/​2014/​09/​TR0201_​Provi​

siona​lStan​dard_​Airli​nes.​pdf.
Shahin, A., & Mahbod, M. A. (2007). Prioritization of key performance indicators. International Journal 

of Productivity and Performance Management, 56(3), 226–240. https://​doi.​org/​10.​1108/​17410​40071​
07314​37

Stauffer, I., & Poolman, A. (2020). Early identification of pandemic risk and mitigating actions in the airline 
industry. S&P Global. https://​www.​spglo​bal.​com/​esg/​csa/​static/​docs/​SAM_​Artic​le_​Early_​ident​ifica​
tion_​of_​pande​mic_​risk_​and_​mitig​ating_​actio​ns_​in_​the_​airli​ne_​indus​try_​Augus​t2020.​pdf.

Stevenson, I., & Marintseva, K. (2019). A review of corporate social responsibility assessment and report-
ing techniques in the aviation industry. Transportation Research Procedia, 43, 93–103. https://​doi.​org/​
10.​1016/j.​trpro.​2019.​12.​023

Tsyganok, V. V., Kadenko, S. V., & Andriichuk, O. V. (2012). Significance of expert competence consid-
eration in group decision making using AHP. International Journal of Production Research, 50(17), 
4785–4792. https://​doi.​org/​10.​1080/​00207​543.​2012.​657967

United Nations Climate Change Conference. (2021). COP26 declaration. UK Government. Retrieved 
November 20, 2021, from https://​ukcop​26.​org/​cop-​26-​decla​ration-​inter​natio​nal-​aviat​ion-​clima​te-​ambit​
ion-​coali​tion/.

Xie, J., Nozawa, W., Yagi, M., et al. (2019). Do environmental, social, and governance activities improve 
corporate financial performance? Business Strategy and the Environment, 28(2), 286–300.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.2217/CER-2018-0102
https://read.oecd-ilibrary.org/view/?ref=133_133639-s08q2ridhf&title=Building-back-better-_A-sustainable-resilient-recovery-after-Covid-19&_ga=2.15461942.1241570091.1638241372-1089278552.1637260554
https://read.oecd-ilibrary.org/view/?ref=133_133639-s08q2ridhf&title=Building-back-better-_A-sustainable-resilient-recovery-after-Covid-19&_ga=2.15461942.1241570091.1638241372-1089278552.1637260554
https://read.oecd-ilibrary.org/view/?ref=133_133639-s08q2ridhf&title=Building-back-better-_A-sustainable-resilient-recovery-after-Covid-19&_ga=2.15461942.1241570091.1638241372-1089278552.1637260554
https://doi.org/10.1002/bse.2427
https://doi.org/10.1002/bse.2427
https://doi.org/10.1108/IJCHM-02-2018-0110
https://investor.ryanair.com/wp-content/uploads/2020/07/Ryanair-Holdings-plc-Annual-Report-FY20.pdf
https://investor.ryanair.com/wp-content/uploads/2020/07/Ryanair-Holdings-plc-Annual-Report-FY20.pdf
https://doi.org/10.1007/s40745-014-0026-4
https://www.sasb.org/wp-content/uploads/2014/09/TR0201_ProvisionalStandard_Airlines.pdf
https://www.sasb.org/wp-content/uploads/2014/09/TR0201_ProvisionalStandard_Airlines.pdf
https://doi.org/10.1108/17410400710731437
https://doi.org/10.1108/17410400710731437
https://www.spglobal.com/esg/csa/static/docs/SAM_Article_Early_identification_of_pandemic_risk_and_mitigating_actions_in_the_airline_industry_August2020.pdf
https://www.spglobal.com/esg/csa/static/docs/SAM_Article_Early_identification_of_pandemic_risk_and_mitigating_actions_in_the_airline_industry_August2020.pdf
https://doi.org/10.1016/j.trpro.2019.12.023
https://doi.org/10.1016/j.trpro.2019.12.023
https://doi.org/10.1080/00207543.2012.657967
https://ukcop26.org/cop-26-declaration-international-aviation-climate-ambition-coalition/
https://ukcop26.org/cop-26-declaration-international-aviation-climate-ambition-coalition/

	Rating ESG key performance indicators in the airline industry
	Abstract
	1 Introduction
	2 State of the arts
	2.1 ESG in the airline industry
	2.2 Criteria comparison with other sectors
	2.3 Sustainability reports in the airline industry
	2.4 Literature gap analysis

	3 Methodology
	3.1 ESG main criteria
	3.2 KPIs selection
	3.3 AHP method and survey design
	3.4 Weights calculation
	3.5 Rating by intuitionistic variables

	4 Research results
	4.1 Criteria selection
	4.1.1 Main criteria
	4.1.2 Key performance indicators

	4.2 Weighting results
	4.3 Rating calculation

	5 Discussion of findings
	5.1 Relevant criteria and KPIs
	5.2 Strengths of the model

	6 Conclusion
	6.1 Results and critical reflections
	6.2 Limitations and further research
	6.3 Summary of implications

	Anchor 28
	References


