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1. Introduction 

One of the most important stakeholders in the air transport 

industry is leasing companies. Leasing companies are vital to 

the success of airlines, which do not have enough funding 

resources to purchase aircraft. These companies make a 

significant contribution to the growth of the sector by entering 

into various long-or short-term contracts with airlines. 

But the Covid-19 pandemic has significantly affected all 

sectors, especially the airline industry. Due to Covid-19, 

revenue passenger-kilometres (RPK) in the aviation industry 

has fallen by 66% year-on-year (IATA, 2021) while the total 

number of passengers has declined by 60% (ICAO, 2021). 

Therefore, leasing companies are significantly affected by 

shrinking demand in the airline industry. In this context, it is 

observed that airlines that have experienced financial 

difficulties or bankruptcy have delayed or failed to meet their 

obligations to leasing companies (Caslin and O'brien, 2020). 

This has caused leasing companies, which are already in a 

difficult situation due to shrinking demand, to have difficulties 

collecting receivables and increase their financial risks. 

It is important to examine the performance of global aircraft 

leasing companies that face various risks due to the  

crisis experienced by the air transport industry during the Covid-

19 period. This is because some of the decisions taken by global 

aircraft leasing companies give them a competitive advantage. 

Decisions taken by firms in times of crisis can increase their 

financial risk, as well as allow them to move well ahead of the 

competition when the crisis is over. In this study, we analysed 

the performance of global aircraft leasing companies from the 

pre-Covid-19 pandemic period to 2020. Our main goal is to 

determine the financial position of leasing companies that are 

vital stakeholders in the air transport industry. Several studies 

are examining the air transport industry in the Covid-19 period 

in the literature (Abate et al., 2020; Bauer et al.,2020; Dube et 

al., 2021; Gössling, 2020; Nabboush and Alnimer, 2020; Pereira 

and Soares 2021; Serrano and Kazda, 2020). However, we have 

not come across any study on the financial performance of 

global aircraft leasing companies. Therefore, we expect this 

study to benefit decision-makers and investors in the industry 

both by filling the gap in the literature and by revealing the 

performance of global aircraft leasing companies. 

 

2. Literature Review 
 

In the literature, there are numerous studies on the 

performance of leasing companies. As the number of aircraft 

leasing companies is limited, studies on these companies are 

few. Therefore, studies on general leasing companies were 

examined. As the study covers the period of the pandemic, 
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which has deeply affected aviation and other service industries, 

studies that measure financial performance during crises are 

initially examined.  The use of multi-criteria decision-making 

methods in measuring financial performance provides a flexible 

structure since it is for finding the best option out of many 

options.  Rates used in performance measurement are operating 

income, cash flows, the difference between book value and 

market value, and accumulated earnings and profits. The 

literature consists of four parts. The first part deals with studies 

on the financial performance of companies, the following part 

examines studies on leasing companies, studies using the 

CODAS method are examined in the third part, and studies on 

Covid-19 are reviewed in the last part.  

Temizel et al. (2016) analyzed the financial performance 

ranking of 34 out of 50 companies of the Corporate Governance 

Index using the TOPSIS method. The results show that the 

financial performance of companies varied over the years 

analysed the relationship between firm financial performance 

and corporate social responsibility in Borsa Istanbul 100 index 

companies. They showed that there was a significant 

relationship between corporate social responsibility and 

company size. However, they did not find any significant 

relationship between financial performance and corporate social 

responsibility. Gumus et.al (2019) used SWARA and ARAS 

methods to evaluate the financial performances of the 

companies operating in the construction sector in Borsa İstanbul 

(BİST). They concluded that the current and cash ratios have the 

highest weight and the equity transfer rate has the lowest weight 

from the rates used in the decision-making method. Akcakanat 

(2018) evaluated the provinces based in the TR-61 region using 

multi-criteria decision-making methods based on the province 

with the EDAS method. The resulting criterion weights were 

calculated separately using the EDAS method and the 

calculation with two different criteria weights was found to be 

the same. Karakaya (2020) measured the performance of 

participation banks in Turkey based on the CAMELS system. 

The order of the main criteria based on their weights was 

determined as capital, earnings, asset quality, liquidity, 

management quality, and sensitivity. The highest weighted 

criteria were found to be the equity profitability ratio. Orcun 

(2019) evaluated the financial performances of the companies 

included in the Borsa İstanbul Electricity Index (XELKT) by the 

WASPAS method. According to the result of the study, 

companies declaring low profits, providing other variables of 

companies that are similar, were found to be the most successful 

companies. Sariay and Bagci (2019) examined the effect of 

asset consumption on financial performance by using the DEA 

method. They found that asset consumption increased financial 

performance. Ulutas and Karakoy (2020) measured the financial 

performance of a cargo company using CRITIC and ROV 

methods. They concluded that CRITIC and ROV methods are 

successfully applied in performance measurement. Tayyar et.al. 

(2018) analysed the performance of insurance companies using 

the Reference Ideal Method (RIM). They determined that RIM 

is a suitable method for performance evaluation according to 

financial ratios. On the other hand, decision-makers should be 

cautious when determining the ideal range. In addition to these 

studies, some studies examine performance in various 

dimensions in the airline industry (Tayyar et al., 2018; 

Borochin, 2020; Chen et al., 2021; Eufrasio et al., 2021; Gudiel 

Pineda et al., 2018; Huang et al., 2020; Renold et al., 2019).   

Examining studies on financial performance measurement, 

models are capable of measuring the financial performance of 

companies. Moreover, it has been revealed that profitability is 

the most important performance indicator, and meeting 

liabilities and asset quality are also effective in the success of 

the company. The following section examines studies on leasing 

companies. Alam et.al. (2011) classified the leasing companies 

based on financial ratios. According to the result of the study, 

the ranking of leasing companies changed depending on 

different factors. Kiraci and Bakir (2019) evaluated the 

performance of airlines using CRITIC and EDAS methods. 

They concluded that the method they used was successful in 

measuring the impact of the crisis on firms. Dalfard et.al (2012) 

applied data envelopment analysis (DEA) models for the 

efficiency assessment and ranking of leasing companies. They 

found that both the CCR and BCC models were not suitable for 

ranking leasing companies. Ashgar and Afza (2013) calculated 

the profit efficiency, technical efficiency, and cost efficiency of 

modaraba and leasing companies in Pakistan with the help of 

the parametric Stochastic Frontier Approach (SFA). They 

concluded that leasing firms technically performed better than 

mudaraba firms, but mudaraba firms performed better in terms 

of cost management. Gurol (2018) calculated the financial ratios 

of financial leasing, factoring and financing companies, and 

these ratios were analyzed by the TOPSIS analysis method. 

Gurol found that financial leasing and factoring companies 

showed similar financial performance, but profitability rates fell 

despite the increase in the number of customers in 2016. Ceyhan 

and Demirci (2017) examined the performance of leasing 

companies using the MULTIMOORA method. They found that 

the MULTIMOORA method gave successful results for firms 

in different sectors. Kiraci and Asker (2019) examined the 

performance of aircraft leasing companies using the Entropy-

based Topsis method and emphasized that the method was 

successful in measuring performance. Schmit (2004) examined 

the credit risk of leasing companies with the Basel II criteria and 

found that the risk levels of leasing firms varied depending on 

the assets they leased. Amanollahi (2016) examined external 

factors affecting the credit risk of leasing companies. He 

concluded that the external factors were the size of leasing, 

foreign exchange, ownership interest rate, inflation, and Gross 

Domestic Product (GDP). In addition to these studies, studies 

have also been conducted to examine the impact of aircraft 

leasing companies or airlines' leasing policies on the industry in 

various dimensions (Bazargan and Hartman, 2012; Bourjade et 

al., 2017; W. T. Chen et al., 2018; Gavazza, 2010; Kuhle et al., 

2021; Oum et al., 2000). 

Examining studies on CODAS, Tus and Adali (2018) 

emphasized that CODAS was successful in personnel ranking 

by using the CODAS method together with the CRITIC and PSI 

methods. Peng and Garg (2018) found that the method had great 

power to determine the most appropriate alternative and was 

successful in preventing parameter selection problems in 

emergency decision-making problems. Yalcin and Pehlivan 

(2019) presented a methodology that integrates the fuzzy 

CODAS (COmbinative Distance-based Assessment) method 

with the fuzzy envelope of HFLTs according to CLEs to figure 

out a personnel selection problem. They found that the 

presented methodology was efficient and stable for solving 

personnel selection problems in a hesitant fuzzy environment. 

Deveci et.al. (2020) stated that the method of selecting 
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alternatives to renewable energy sources in Turkey has some 

drawbacks such as not always providing reasonable results as in 

other multi-criteria decision-making methods. Badi and Kridish 

(2020) used a new COmbinative Distance-based ASsessment 

(CODAS) method to solve MCDM problems for a steelmaking 

company in Libya. The results indicated that the proposed 

method was effectively able to choose the best supplier out of 

the six alternative suppliers. Katranci and Kundakci (2020) 

assessed the most suitable ten cryptocurrency alternatives by 

using the Fuzzy CODAS (COmbinative Distance-based 

ASsessment) method. As a result of the study, the most suitable 

cryptocurrency alternative was determined for the investors.  

Zheng and Ahang (2021) investigated the effect of the 

COVID-19 on the financial efficiency of microfinance 

institutions (MFIs). They found that the pandemic-induced 

impact decreased the financial efficiency of MFIs. Chen and 

Yeh (2021) examined the reaction of sectors to the global 

financial crisis and Covid-19 and found that firms were affected 

by the 2008 financial crisis and pandemic, but the monetary 

expansion policies announced by the US Federal Central Bank 

relatively prevented firms from affecting badly. Ichsan et.al. 

(2021) have examined the determinants of the performance of 

Islamic banks during the Covid-19 period and found that Islamic 

banks in Indonesia have been impacted by the pandemic due to 

suspension. Colenda et al. (2020) applied stress tests to health 

institutions during the pandemic. They found that health 

institutions were unprepared for the crisis, but they took lessons 

from the crisis. Folger-Laronde et.al. (2020) determined that 

sustainability performance did not affect the performance of 

firms during the crisis period by examining the financial 

performance of publicly-traded companies in the Covid-19 

period. Rababah et.al. (2020) analysed the financial 

performance of publicly traded firms in China during the 

pandemic and found that there were very serious decreases in 

revenues, and the tourism and travel sectors were the most 

severely affected by the outbreak. Demirgüç-Kunt et al. (2020) 

examined the performance of the banking sector during the 

pandemic period. They determined that public banks with high 

liquidity were relatively more resistant to the crisis and that the 

impact of the crisis on the sector would be felt more in the 

medium long term. Khan et.al. (2021) identified the influence 

of entrepreneur traits on Small and Medium-Sized Enterprises' 

performance during COVID-19. They concluded that the age of 

SMEs and the educational background of the entrepreneur 

affected the resilience of firms to the crisis. Recently, many 

studies have been conducted in which the effect of the Covid-

19 pandemic on the airline industry has been studied in various 

dimensions dimensions (Amankwah-Amoah et al., 2021; 

Belhadi et al., 2021; Brown and Kline, 2020; Carter et al., 2021; 

Dube et al., 2021b; Maneenop and Kotcharin, 2020; Pereira and 

Soares de Mello, 2021b; Piccinelli et al., 2021; Sobieralski, 

2020). However, we have not come across any study in which 

the financial performance of global aircraft leasing companies 

has been studied, taking into account the Covid-19 pandemic. 

Therefore, we expect that this study will contribute to the 

literature both in terms of revealing the effect of the Covid-19 

pandemic on global aircraft leasing companies and in terms of 

monitoring the recent performance of global aircraft leasing 

companies. 

 

 

3. Method 
3.1. Critic Method 

Weights of the criteria are impacted as much by 

characteristics of the criteria as from the subjective point of view 

of the decision-maker (Kazan and Özdemir, 2014, s. 209). To 

eliminate subjective point of view of the decision-maker, many 

methods based on objective weighting have been developed. 

One of the most commonly used methods is the CRITIC 

method. The objective weights calculation is built as follows 

(Diakoulaki, Mavrotas, and Papayannakis, 1995, p. 764-765; 

Cakir and Rivet, 2013, p. 451): 

 

Step 1: Creation of decision matrix  

The matrix indicates the performance of different 

alternatives according to different criteria. 

𝑋 = [𝑥𝑖𝑗] = [

𝑥11 𝑥12 … 𝑥1𝑛
𝑥21 𝑥22 … 𝑥2𝑛
…
𝑥𝑚1

…
𝑥𝑚2

…
…

…
𝑥𝑚𝑛

]                                 (1) 

In Equation 1, m denotes alternatives and n denotes the 

criteria.  

 

Step 2: The decision matrix is normalized through the 

following equation. 

𝑟𝑖𝑗 =
𝑥𝑖𝑗 − 𝑥𝑗

𝑚𝑖𝑛

𝑥𝑗
𝑚𝑎𝑥 − 𝑥𝑗

𝑚𝑖𝑛
                                                              (2) 

Here; 𝑥𝑗
𝑚𝑖𝑛 means the lowest value of the j criterion, and 

𝑥𝑗
𝑚𝑎𝑥  means the highest value according to the j criterion 

 

Step 3: While deciding the criteria weights, both the 

standard deviation of the criterion and its correlation between 

other criteria are included. 

𝜌𝑗𝑘 =
∑ (𝑟𝑖𝑗 − 𝑟̅𝑗)(𝑟𝑖𝑘 − 𝑟̅𝑘)
𝑚
𝑖=1

√∑ (𝑟𝑖𝑗 − 𝑟̅𝑗)
2∑ (𝑟𝑖𝑘 − 𝑟̅𝑘)

2𝑚
𝑖=1

𝑚
𝑖=1

                       (3) 

 

Pearson correlation coefficient was used in equation (3). In 

cases where the number of alternatives is low, Spearman 

sequence correlation coefficients, which are non-parametric 

tests, are used. 

 

Step 4: Calculation of the amount of information (cj )  

This method covers the intensity of the contrast and the conflict 

in the structure of the decision making problem. For this 

purpose, standard deviations of normalized decision matrix 

column values are used.  

𝑐𝑗 = 𝜎𝑗∑(1 −

𝑛

𝑘=1

𝜌𝑗𝑘)                                                            (4) 

It can be said that this method gives a higher weight to the 

criterion which has a high standard deviation and low 

correlation with other criteria. The namely higher value of Cj 

indicates that a greater amount of information is obtained from 

the given criterion so the relative significance of the criterion 

for the decision-making problem is higher. 

Step 5: Obtaining criterion weights 

In the last step, criterion weights are obtained with the help of 

equation (5). 

𝑤𝑗 = 𝑐𝑗/∑𝑐𝑘

𝑛

𝑘=1

                                       (5) 

 



JAV e-ISSN:2587-1676                                                                                                                                        6 (1): 61-72 (2022) 

64  

3.2. Codas Method 
The COmbinative Distance-based ASsessment (CODAS) is 

another new MCDM method, developed by Ghorabaee et.al. 

(Dahooei et al, 2018, s. 176; Peng and Garg, 2018, s. 440). In 

the Codas method, in the process of determining the 

performance of alternatives for decision problems, the distance 

of decision problems from the negative-ideal solution is taken 

as a basis. The distance to the negative ideal solution (NIS) is 

divided into Euclidean (Euclidean) and Manhattan (Taxicab) 

distances (Badi, et al., 2018, p. 4; Yeni and Özçelik, 2019, P. 

440).  Euclidean distance is generally used as the primary 

criterion in the comparison stage of alternatives. But the taxicab 

distance approach, which is considered a secondary criterion, is 

applied if the Euclidean distances of the compared alternatives 

are equal; (Keshavarz et al., 2016, p. 28; Mathew and Sahu, 

2018, p. 140; Bolturk and Kahraman, 2018, p. 2; Deveci, et al., 

2020, p. 2) 

The CODAS utilizes the Euclidean distance as the primary 

measure of assessment. If the Euclidean distances of two 

alternatives are very close to each other, the Taxicab distance is 

utilized to contrast them. The degree of closeness of Euclidean 

distances is determined by a threshold parameter. The Euclidean 

and Taxicab distances are measures for 12-norm norm and 11-

norm indifference spaces, respectively (Peng and Garg, 2018, s. 

440; Bakır and Alptekin, 2018, s. 1341). 

The application stages of the CODAS method are given 

below (Keshavarz et al., 2016, p. 29; Bolturk and Kahraman, 

2018, p. 4; Ulutas, 2020, P. 1642; Kiracı and Bakır, 2020, P. 

89); 

Step 1: Construct the decision-making matrix (𝑋), shown as 

follows: 

𝑋 = [𝑥𝑗𝑘]𝑛𝑥𝑚 = [

𝑥11 𝑥12 … 𝑥1𝑚
𝑥21 𝑥22 … 𝑥2𝑚
.
𝑥𝑛1

.
𝑥𝑛2

.
…

.
𝑥𝑛𝑚

]               (6) 

Where 𝑥𝑖𝑗 (𝑥𝑖𝑗 ≥ 0) indicates the performance value of 𝑖th 

alternative on 𝑗th criterion (𝑖 ∈ {1,2, … , 𝑛} and 𝑗 ∈ {1,2, … , 

𝑚}).In the decision matrix, there are performance values that 

the alternative “j” shows on the criterion “k”.   

 

Step 2:  Calculate the normalized decision matrix. 

𝑛𝑖𝑗 =

{
 
 

 
  

𝑥𝑗𝑘

𝑚𝑎𝑥𝑗𝑥𝑗𝑘
                    𝑖𝑓 𝑘 ∈ 𝑁𝑏   

𝑚𝑖𝑛𝑗𝑥𝑗𝑘

𝑥𝑗𝑘
                  𝑖𝑓 𝑘 ∈  𝑁𝑐

               (7) 

where 𝑁𝑏 and 𝑁𝑐 indicate the sets of benefit and cost 

criteria, respectively.   

 
Step 3: Calculation of weighted normalized decision matrix; 

after determining the weighting coefficients (wj) of the criteria 

to be evaluated, the weighting process is applied to the decision 

matrix. This process takes place by multiplying the weight 

coefficients (wj) with the elements in the columns in the 

decision matrix with the normalization process. The said 

transaction is carried out through equation (8).  

𝑟𝑘𝑗 = 𝑤𝑗𝑛𝑗                                                            (8) 

 
Step 4: Determine the negative-ideal solution (point) as 

follows: 

𝑛𝑠 = [𝑛𝑠𝑗]1𝑥𝑚      𝑛𝑠𝑗 = 𝑚𝑖𝑛𝑘𝑟𝑘𝑗                       (9) 

At this stage, it is considered that the alternative located at 

the furthest distance from the negative ideal solution point in 

terms of all criteria is the optimal alternative. 

Step 5: Calculate the Euclidean and Taxicab distances of 

alternatives from the negative-ideal solution, shown as follows: 

                                                        

    𝐸𝑖 = √∑ (𝑟𝑘𝑗 − 𝑛𝑠𝑗)
2

𝑚

𝑗=1
                                              (10) 

 

𝑇𝑖 =∑ |𝑟𝑘𝑗 − 𝑛𝑠𝑗|
𝑚

𝑗=1
                                              (11) 

 
Step 6: Form the relative assessment matrix, shown as 

follows; The comparative evaluation matrix is arranged 

employing equation (12) by comparing the values of each 

alternative according to the Euclidean and Taxicab distances to 

other alternative values. 

 

𝑅𝑎 = [ℎ𝑖𝑘]𝑛𝑥𝑛                           

ℎ𝑖𝑘 = (𝐸𝑖 − 𝐸𝑘) + (𝜓(𝐸𝑖 − 𝐸𝑘) × (𝑇𝑖 − 𝑇𝑘))          (12) 

 

𝜓 indicates a threshold function to recognize the equality of 

the Euclidean distances of two alternatives and is defined as 

follows. The value in question is calculated through equality 

(13).   

 

𝜓(𝑥) = {
1        𝑖𝑓 |𝑥| ≥ 𝜏

0        𝑖𝑓 |𝑥| < 𝜏
        (13) 

 
The value of τ shown in Equation (13) is an indicator created 

by the decision-maker. It is suggested that this indicator be 

valued between 0.01 and 0.05. Accordingly, if the difference 

between the Euclidean distances of the values of the two 

alternatives compared is less than the τ value, the comparison is 

performed based on the taxicab distance of these alternatives. 

 

Step 7: Calculate the assessment score of each alternative, 

shown as follows: 

𝐻𝑖𝑘 =∑ ℎ𝑖𝑘
𝑛

𝑘=1
                    (14) 

 

4. Application and Findings 
 

In this study, the financial performance of 6 aircraft leasing 

companies for the period from Q1 2018 to Q4 2020 was 

examined by the CRITIC-based CODAS method. From this 

point of view, firstly, the CRITIC method was used, and then 

the CODAS method was conducted. Within the scope of the 

research, ten financial performance indicators, which are among 

the most commonly used indicators in the literature, were used. 

Data on performance indicators were obtained from the 

Thomson Reuters DataStream database. Financial performance 

indicators of aircraft leasing businesses are given in Table 1. 
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Table 1 Financial Performance Indicators and Codes Used in 

the Study 
Financial Performance Indicators Code 

Current Assets / Short-Term Liabilities C1 

Total Debt / Total Assets C2 

Total debt / Shareholder's Equity C3 

Shareholder's Equity / Total Assets C4 

Long-Term Liabilities/ Total Assets C5 

Net Sales / Shareholder's Equity C6 

EBIT / Total Assets C7 

EBIT / Shareholder's Equity C8 

Operating Profit / Shareholder's Equity C9 

Operating Profit / Total Assets C10 

Table 1 includes financial performance indicators and codes 

for these indicators. Codes for financial indicators will be used 

in the tables in the later parts of the study. 

 

 

4.1. CRITIC Method Application 

In this part of the research, the CRITIC method was used 

during the weighting process of variables belonging to aircraft 

leasing companies. The CRITIC method is a method that can be 

used in cases where subjective weighting approach reflecting 

the values and judgments of decision-makers is insufficient and 

therefore the resulting judgments are uncertain [85].   

As part of the research, due to the use of quarterly data for 

the period 2018-2020, the criterion weights for each quarter 

were taken from the decision matrix and the application process 

was performed and repeated for each period. However, as an 

example, the application process was carried out using only the 

first quarter data of 2018. 

At the first stage of the CRITIC method, the decision matrix 

is produced. The decision matrix in Table 2 was produced with 

the help of equation (1). The decision matrix is composed of 6 

aircraft leasing companies (alternative) and 10 criteria 

(indicator). 

Table 2 Decision Matrix 
 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

AERCAP 1.16 0.80 3.91 0.20 0.73 0.13 0.01 0.07 0.06 0.01 

GE 1.81 0.80 3.89 0.20 0.58 0.38 0.00 0.02 -0.02 -0.00 

AIR LEASE 0.44 0.62 2.34 0.27 0.70 6.21 0.01 0.05 0.05 0.01 

ORIX 14.18 0.36 1.54 0.24 2.18 0.11 0.01 0.03 0.02 0.00 

FLY 14.43 0.73 4.74 0.15 0.84 5.84 0.01 0.08 0.07 0.01 

SMBC 0.97 0.04 0.35 0.11 0.04 0.03 0.00 0.04 0.08 0.01 

After the decision matrix is produced in the CRITIC method, 

the normalization process is applied to the decision matrix 

through equality (2). The normalization process is a set of 

processes in which the maximum and minimum values of each 

criterion are determined and the equation is applied through 

these alternative values. The decision matrix obtained through 

the normalization process is given in Table 3. 

 

  Table 3 Normalized Decision Matrix 

  C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

AERCAP 0.05 0.00 0.19 0.61 0.68 0.02 0.99 0.76 0.74 0.86 

GE 0.10 0.00 0.19 0.62 0.75 0.06 0.05 0.00 0.00 0.00 

AIR LEASE 0.00 0.23 0.55 1.00 0.69 1.00 1.00 0.51 0.71 1.00 

ORIX 0.98 0.57 0.73 0.81 0.00 0.01 0.28 0.09 0.38 0.48 

FLY 1.00 0.09 0.00 0.30 0.63 0.94 0.86 1.00 0.85 0.84 

SMBC 0.04 1.00 1.00 0.00 1.00 0.00 0.00 0.25 1.00 0.69 

As seen in Table 4, not only the normalization process was 

applied, but also the standard deviation (𝜎𝑗)  value used in 

calculating the amount of information (𝑐𝑗)  was obtained. After 

the normalization process, correlation analysis was applied, 

which revealed the strength and direction of the relationship 

between the criteria. Correlation analysis is given in Table 4. 

 

   Table 4 The Correlation Coefficients Between The criteria 
 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

C1 1.00 0.01 -0.19 -0.03 -0.72 0.19 0.04 0.20 -0.04 -0.02 

C2 0.01 1.00 0.93 -0.47 0.05 -0.32 -0.57 -0.40 0.41 0.07 

C3 -0.19 0.93 1.00 -0.15 -0.01 -0.35 -0.52 -0.56 0.25 0.05 

C4 -0.03 -0.47 -0.15 1.00 -0.55 0.23 0.41 -0.15 -0.50 0.02 

C5 -0.72 0.05 -0.01 -0.55 1.00 0.09 -0.05 0.17 0.38 0.12 

C6 0.19 -0.32 -0.35 0.23 0.09 1.00 0.66 0.60 0.31 0.57 

C7 0.04 -0.57 -0.52 0.41 -0.05 0.66 1.00 0.83 0.38 0.77 

C8 0.20 -0.40 -0.56 -0.15 0.17 0.60 0.83 1.00 0.64 0.75 

C9 -0.04 0.41 0.25 -0.50 0.38 0.31 0.38 0.64 1.00 0.85 

C10 -0.02 0.07 0.05 0.02 0.12 0.57 0.77 0.75 0.85 1.00 
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After the correlation analysis application, the amount of 

information and the criterion weights were calculated. In this 

respect, the amount of information for each criterion (𝑐𝑗)  was 

calculated with the help of equation (4). During the calculation 

of the amount of information, the standard deviation of the 

values shown in Table 4 was taken and the process was carried 

out. In the next step, with the help of equation (5), the criterion 

weights were obtained by dividing the (𝑐𝑗)  value of each 

criterion by the sum of the (𝑐𝑗)  value of all criteria. Information 

values (𝑐𝑗)  and criterion weights (𝑤𝑗)  related to these criteria 

are shown in table 5

.  

 Table 5 Criterion Weights for Q1 2018 

Std. Dev 0.490 0.400 0.380 0.360 0.330 0.490 0.470 0.390 0.360 0.360 

Cj 4.670 3.690 3.640 3.660 3.160 3.450 3.330 2.720 2.300 2.100 

W. C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

1 0.1427 0.1127 0.1112 0.1119 0.0967 0.1053 0.1018 0.0832 0.0702 0.0643 

Within the scope of the research, the criterion weights for 

the Q1 2018 period have been determined so far. Criteria 

weights for other periods other than Q1 2018 period are shown 

in Table 6. 

 

 Table 6 Criteria Weights (2018 Q1-2020 Q4) 

Period/Criterion C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

Q1 2018 0.143 0.113 0.111 0.112 0.097 0.105 0.102 0.083 0.070 0.064 

Q2 2018 0.095 0.117 0.120 0.107 0.086 0.100 0.086 0.114 0.095 0.080 

Q3 2018 0.144 0.103 0.085 0.121 0.141 0.146 0.066 0.065 0.066 0.065 

Q4 2018 0.102 0.131 0.128 0.121 0.108 0.102 0.090 0.075 0.074 0.070 

Q1 2019 0.134 0.121 0.119 0.102 0.090 0.098 0.075 0.077 0.092 0.093 

Q2 2019 0.099 0.140 0.130 0.130 0.119 0.097 0.077 0.070 0.071 0.067 

Q3 2019 0.126 0.122 0.079 0.116 0.145 0.134 0.072 0.064 0.072 0.070 

Q4 2019 0.105 0.144 0.106 0.125 0.128 0.085 0.071 0.101 0.073 0.062 

Q1 2020 0.126 0.119 0.112 0.114 0.084 0.114 0.083 0.086 0.084 0.077 

Q2 2020 0.149 0.118 0.077 0.118 0.129 0.134 0.075 0.065 0.069 0.067 

Q3 2020 0.151 0.092 0.070 0.128 0.116 0.109 0.077 0.082 0.084 0.091 

Q4 2020 0.142 0.088 0.078 0.121 0.079 0.120 0.090 0.086 0.093 0.104 

Due to the fact that the weighting of the relevant criteria 

covers more than one period, the change of    

weights according to periods is shown in Figure 1.  

 
 

Figure 1. Change in Significance of Performance Criteria in Q1 2018 – Q4 2020 Period  
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4.2. CODAS Application 
In this study, the financial performance of aircraft leasing 

companies in the Covid-19 period was examined using the 

CODAS method. CRITIC method was used in weighting the 

criteria. As in other multi-criteria decision-making methods, 

firstly, the decision matrix is constructed with the help of 

equation (6) in the CODAS method. The initial decision matrix 

for financial indicators is included in Table 7. 

 

 

Table 7 Initial Decision Matrix (Q1 2018) 
 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

AERCAP 1,160 0,796 3,914 0,204 0,727 0,130 0,014 0,067 0,055 0,011 

GE 1,810 0,796 3,893 0,204 0,581 0,380 0,004 0,021 -0,016 -0,003 

AIR LEASE 0,440 0,620 2,339 0,265 0,696 6,210 0,014 0,052 0,052 0,014 

ORIX 14,185 0,362 1,541 0,235 2,177 0,106 0,007 0,027 0,020 0,005 

FLY 14,430 0,725 4,744 0,153 0,838 5,840 0,012 0,081 0,065 0,011 

SMBC 0,967 0,037 0,350 0,106 0,037 0,027 0,004 0,036 0,080 0,008 

After the decision matrix was formed, the normalization 

process was applied to the decision matrix utilizing equation (7) 

in the second stage of the analysis. The normalization process is 

GIVEN in Table 8. 

 

Table 8 Normalized Decision Matrix (Q1 2018) 
 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

AERCAP 0,080 0,046 0,089 0,768 0,051 0,021 0,990 0,825 0,695 0,824 

GE 0,125 0,047 0,090 0,771 0,064 0,061 0,318 0,264 -0,196 -0,234 

AIR LEASE 0,030 0,060 0,150 1,000 0,053 1,000 1,000 0,640 0,647 1,000 

ORIX 0,983 0,102 0,227 0,887 0,017 0,017 0,480 0,332 0,255 0,364 

FLY 1,000 0,051 0,074 0,577 0,044 0,940 0,902 1,000 0,815 0,804 

SMBC 0,067 1,000 1,000 0,400 1,000 0,004 0,279 0,446 1,000 0,619 

In the third stage of the analysis, the weights of the criteria 

are included in the calculation process. In this direction, the 

weighting procedure is shown in equation (8) was performed 

using the criterion weights found through the CRITIC method.  

In the fourth stage of the analysis, negative ideal solution points 

of the criteria were determined utilizing equality (9). In other 

words, the smallest value was determined by calculating the 

weighted normalized Matrix values of the column in which the 

criterion is located in terms of each criterion. In the fifth stage, 

the Euclidean and taxicab distance values of the alternatives 

were determined with the help of equality (10-11). The 

weighted normalized matrix obtained, the distance values from 

the negative-ideal solution, and the distance values of 𝐸𝑖 
(Euclidean) and 𝑇𝑖 (Taxicab) are given in Table 9 

 

Table 9 The Weighted Normalized Decision Matrix and Distance Values From the Negative-Ideal Solution (Q1 2018) 
 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 Ei Ti 

AERCAP 0,011 0,005 0,010 0,086 0,005 0,002 0,101 0,069 0,049 0,053 0,133 0,305 

GE 0,018 0,005 0,010 0,086 0,006 0,006 0,032 0,022 -0,014 -0,015 0,045 0,071 

AIR LEASE 0,004 0,007 0,017 0,112 0,005 0,105 0,102 0,053 0,045 0,064 0,178 0,429 

ORIX 0,140 0,012 0,025 0,099 0,002 0,002 0,049 0,028 0,018 0,023 0,157 0,311 

FLY 0,143 0,006 0,008 0,065 0,004 0,099 0,092 0,083 0,057 0,052 0,216 0,522 

SMBC 0,010 0,113 0,111 0,045 0,097 0,000 0,028 0,037 0,070 0,040 0,204 0,465 

NIS 0,004 0,005 0,008 0,045 0,002 0,000 0,028 0,022 -0,014 -0,015   

After the calculation of 𝐸𝑖 (Euclidean) and 𝑇𝑖 (Taxicab) 

distance values, each alternative was evaluated according to the 

other alternatives by using these distance values and a relative 

evaluation matrix was formed. Equality (12) was used to create 

a relative evaluation matrix. In the calculation phase, the value 

of 𝜓 in Equation (12) was used. The value of ψ was determined 

as 0.02, as in many studies in the literature (Badi, et al., 2018; 

Mathew and Sahu, 2018; Boltürk and Kahraman, 2018; Kiracı 

and Bakır, 2020). The comparative evaluation matrix is given in 

Table 10. 
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Table 10 Comparative Evaluation Matrix (Q1 2018) 
 AERCAP GE AIR LEASE ORIX FLY SMBC H Rank 

AERCAP 0,000 0,322 -0,169 -0,031 -0,300 -0,231 -0,4085 5 

GE -0,322 0,000 -0,491 -0,353 -0,622 -0,552 -2,3399 6 

AIR LEASE 0,169 0,491 0,000 0,138 -0,131 -0,062 0,6056 3 

ORIX 0,031 0,353 -0,138 0,000 -0,269 -0,200 -0,2246 4 

FLY 0,300 0,622 0,131 0,269 0,000 0,012 1,3348 1 

SMBC 0,231 0,552 0,062 0,200 -0,012 0,000 1,0326 2 

At the last stage of the analysis, the evaluation score for each 

decision alternative was calculated by means of equation (14). 

Hi value was obtained by summing the values in the related lines 

for each alternative. The ranking of the decision alternatives was 

obtained by ordering the Hi values in descending order.   

According to the results of the analysis, the aircraft leasing 

company with the best performance for the Q1 2018 period was 

FLY, while the aircraft leasing company with the worst 

performance was GE. 

 

 

 

Figure 2. Performance of Aircraft Leasing Companies In Q1 2018 – Q4 2020 

 

Figure 21 depicts the change in the financial performance of 

aircraft leasing companies in the period Q1 2018 - Q4 2020. 

FLY leasing was the best performer until the beginning of the 

pandemic. However, its performance has decreased after the 

pandemic. This company ranked first until Q2 2020 period. But 

it dropped back to sixth place in Q4 2020 period. The pandemic 

affected SMBC less than others. The financial performance of 

AIR LEASE decreased with the beginning of the pandemic. 

However, it has improved slightly in comparison to the 

beginning of the pandemic. The financial performances of other 

companies did not change significantly.  

5. Discussion and Conclusion 

The airline industry is facing one of the most significant 

crises in its history. Due to Covid-19, all industry stakeholders, 

especially airlines, have experienced financial difficulties. 

Global aircraft leasing companies, which interact closely with 

airlines, have also been significantly affected by this crisis. In 

particular, the difficulties experienced by airlines in meeting 

their obligations and the contraction in the airline leasing market 

have increased the likelihood that these companies will 

experience financial difficulties or bankruptcy. Managerial and 

 
1 The details of air leasing companies' score and  rankings in the 

period between 2018 Q1 - 2020 Q4 is in the appendix. 

tactical decisions implemented in this process significantly have 

affected the survival and/or competitive performance of firms. 

Therefore, while some global aircraft leasing companies came 

out of the crisis stronger, some of them got into difficulties. In 

this study, we aim to determine the financial performances of 

global aircraft leasing companies from the pre-Covid-19 period 

to the end of 2020.  

To determine the financial performance of global aircraft 

leasing companies, financial performance indicators were 

determined at the first stage. Ten financial performance 

indicators were determined through a thorough literature 

review. These indicators are frequently used in the literature to 

measure the financial performance of firms in terms of cash 

flow, debt level, and (Abban and Hasan, 2021; Elyasiani and Jia, 

2019; García-Ramos and Díaz, 2020; Lahouel et al., 2021; Ma 

et al., 2019; Martí-Ballester, 2021; D. Wang et al., 2021).. 

Therefore, we used these indicators to determine the financial 

performance of global aircraft leasing companies 

ambidextrously.  

In multi-criteria decision-making, it is important to correctly 

determine the criteria weights. Determining criterion weights 
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with deviations may cause performance analysis results to be 

biased. In this study, we used the CRITIC method to determine 

the weights of financial performance criteria. The CRITIC 

method is one of the methods based on objective weighting 

(Diakoulaki et al., 1995). In addition, we made the weight 

calculations separately for each period we examined in the study 

(Q1 2018 – Q4 2020). It is observed that there are changes in 

the importance levels depending on the Covid-19 pandemic in 

the criterion weights.  

In the study, we applied the CRITIC-based CODAS method 

to reveal the financial performance of global aircraft leasing 

companies. We examined the financial performance of six 

global aircraft leasing companies for the Q1 2018 - Q4 2020 

periods. The findings indicate significant changes in the 

financial performance of global aircraft leasing companies 

occurred due to the Covid-19 pandemic. The results of the study 

show that SCMB rose to first place. In contrast, FLY, the best 

performer until Q2 2020, dropped back to last place. The 

findings indicate that Air LEASE and AerCap aircraft leasing 

companies improved their financial performance compared to 

the pre-Covid-19 period, while there was no significant change 

in the financial performance of ORIX and GE. Another 

interesting finding in the study is that GE aircraft leasing has 

improved its financial performance indicators in the Q1 2020 

period, but they have deteriorated in a short period.  

There are several reasons why some aircraft Leasing 

companies have lower performance than their peers in 

performance analysis results. First of all, the B737 MAX aircraft 

two fatal crashes on October 2018 and March 2019 negatively 

affected aircraft leasing companies that had more B737 MAX 

in their fleet. Because after the two fatal crashes, Boeing 737 

MAX type airplanes were grounded worldwide between March 

2019 and December 2020. Secondly, many airlines have 

experienced financial distress due to Covid-19. Due to Covid-

19, approximately 90% of airlines unable to make lease 

payments and had to request a rental deferral (Charters, 2020; 

CMS, 2020). Therefore, the Covid-19 performance of aircraft 

leasing companies is closely related to the risk of airlines 

experiencing financial distress or bankruptcy. That is why some 

aircraft leasing companies performed lower than others during 

the Covid-19 process. There may be many reasons for the 

performance change in question, but we think that further 

studies might focus on this case.  
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