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Abstract

:

The pandemic causes social distancing and lockdown, which impedes consumer confidence and contracts the economy. Hence, this study analyzes the corona (COVID-19) impact on the airline industry revenues (ALR) and forecast by the vector autoregression (VAR) method. The results indicate that gross domestic product (GDP) and air cargo are the best predictors of ALR. The forecasting outcomes explore if ALR will decline and expect to back to pre-COVID-19 in 2023. Our results resemble both the V-shaped and U-shaped, which suggests slow gradual recovery with longer lockdown and border disclosure. The government can restore confidence building by providing economic stimulus packages and can encourage the airline to return to travel. Furthermore, softening the passenger rules concerning the refund of unflown ticket, reducing taxes, and reducing overflight taxes, all reduce the costs. Similarly, the mutually recognized global standards are crucial for effective execution, and any temporary measures taken by the government should have a clear exit strategy. The study major limitation includes the lack of relevant research and data availability.
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1. Introduction


The world is in the midst of the corona (COVID-19) shock, which is a dark time in history, causing significant economic implications for all segments of the economy [1]. Discussion of COVID-19 impact has become extremely important for policymakers. The pandemic has a great cost: bringing death, economic destruction, and changing every aspect of society. It is strangling the global economy, leading to layoffs, a tourism crisis, consumer spending, and plunging oil prices [2]. Similarly, the pandemic has changed consumer spending, unemployment, and the cost of living. It is predicted that economic growth will remain weak and dependent on government stimulus packages. Moreover, blockade and other measures have dampened consumer confidence and destroyed perishable products. The extent of effects is unknown, and severity varies from country to country, as it affects some areas more than others. The challenge is bigger than expected, and the situation will become clear at the end of the pandemic. However, it is extremely difficult to assess the comprehensive impact of the pandemic at the present point, which focuses on disease control.



The airline industry remains very fragile and one of the biggest casualties of the global COVID-19 pandemic [1,2,3]. Air traffic declines because of social isolation, and travel restrictions have grounded two-thirds of commercial airlines and deteriorate airline industry revenues (ARL). It is the worst kind of unrest, as 7.5 million flights are cancelled; customers demand refunds with no reservations. This is unprecedented in aviation history, and the greatest challenge when more planes are on the ground than in the air. The pandemic has disrupted the economy and hit tourism, which has led to ALR reduction because passenger demand closely follows GDP progression. It is predicted that COVID-19 can cost airlines a $320 billion loss in worldwide revenues, risking 25 million jobs directly and indirectly [4]. The member countries of the International Air Transport Association (IATA) lose $230 million on average per day and halve annual revenues from $838 million to $419 in 2020—the largest decline in recent history. According to the International Civil Aviation Organization [5], the current pandemic results in an overall reduction of 80% of passengers as compared to 2019. It is projected that the world’s GDP contracts by 3%, which influences trade and tourism and squeezes the passenger’s revenues by 48%. Air traffic is expecting to back to the pre-COVID-19 position in 2023.



The countries in this study include Australia, Brazil, Canada, China, France, Germany, Italy, India, South Korea, Japan, Netherlands, Spain, Russia, the United Kingdom (UK), and the U.S., which are amongst the top destinations of tourism and important economies of the world that contribute to employment and economic development [6]. However, these countries are the most affected by the disease, feeling the strain of rigorous nationwide lockdowns, international bans on nonessential travel, and a dramatic drop in passengers. The airline industry has lost $89 billion, and passenger demand is 55% below 2019 levels. The air traffic has collapsed to 90%, risking 6.7 million jobs, which harms the GDP by US$452 billion. Notably, France, the U.S., China, and Spain have shown bigger decreases in the number of scheduled flights compared to last year. In addition, India, Italy, and Germany are not far behind, where the major airlines will lose 50% revenues and passengers in 2020 compared to 2019. The social distancing leads to filling only two-thirds of the aircraft, resulting in revenue loss and bankruptcy of dozens of airlines. The industry’s outlook grows darker, and recovery can be U-shaped, as domestic travel improves faster than the international market. Most of the top airlines have cut capacity, which means a decline in flights and the number of seats. Likewise, most airlines are applying cost-cutting budgets to curtail the effect of the pandemic. Countries have employed stimulus packages to control the impact of the crisis and help in the recovery.



The current study is a useful contribution to the existing literature as follows: First, the study offers insightful evidence about the pandemic in the airline industry. It is one of the first study to analyze the COVID-19 impact on airline revenues because air transport is more affected by the pandemic. Second, the study covers the major countries of the world with leading factors that impact airline revenues and delivers useful inputs to the stakeholders to handle the situation. Last, forecasting is a useful procedure to evaluate the influence of COVID-19 and helps in developing effective policies by the governments and airline industry to minimize the shock impact. This study forecasts the effect of COVID-19 on ALR in these countries. The underlying countries are playing an important role in world economic affairs and observe huge air transports over the years. Thus, a successful resumption of the industry is vital for the economic recovery which requires to be examined. It is a useful tool for the concerned industries, policymakers, and governments to plan effective policies and mitigate the losses. In addition, this study considers the impact of exogenous variables, such as economic policy uncertainty, exchange rate, tourism, oil prices, economic growth, and air cargo on ALR [7].



We order the rest of the paper as follows: We begin with a review of the literature in Section 2; Section 3 explains scenario analysis and methodology. Section 4 describes the data. Section 5 comprises results and illustrates forecasting, discussion, and policy implications, and the last section concludes the study.




2. Literature Review


Dodson et al. [8], Cortez et al. [9], and Lutte and Bartle [10] show that sustainable practice implementation improves international air transportation in several dimensions. Bonser [11] and López Pascual et al. [12] confirm that the aviation industry is extremely vulnerable to uncertainty. Albers and Rundshagen [13] examine the European airline response strategies to COVID-19. The finding reveals that airlines have varying responses because of the greater government impact on these carriers. Similarly, the strategic alignment and business model will change in the long term. Goslings [14] finds that COVID-19 has grounded their fleets and halted long-haul destinations, and many have gone bankrupt. Sun et al. [3] evaluate the COVID-19 impact on the global airline industry and conclude that aviation is suffering the most. It shows that airline response was delayed, which has provided an opportunity to spread the pandemic at the global level. Nižetić [15] explains that many restrictions have affected the airline industry in Europe. It declines the number of flights and air cargo in the region. Agrawal [16] expresses that the pandemic has disrupted and threatened the airline industry because of lockdowns, and weak tourism condensed income. The industry is vulnerable to oil prices and monetary shocks and declining currency. Monmousseau et al. [17] study the influence of travel restriction due to COVID-19 on the U.S. air industry. The results show different airline has responded differently to COVID-19 from the passengers’ perspective.



Lau et al. [18] investigate the air traffic volume and COVID-19 and confirm a strong connection between the domestic case and passenger volume. Similarly, the relationship is significant between international COVID-19 cases and passengers’ volume, Budd et al. [19]. Rahman et al. [20] find that global airline revenues are projected to decline because of the COVID-19 decline in demand flights in Europe. The border closure by the governments resulted in disappeared passengers which altered the flight operation and reducing the staff 113 billion. Moreover, the pandemic has affected the air freight business due to flight cancellations. Li [21] analyzes the COVID-19 effect on China’s civil aviation and concludes that the air cargo outlook is optimistic. The air cargo sector can recover easily as compared to passenger transport. Serrano and Kazda [22] show that pandemic has restricted traveling, which has affected aviation badly, and airlines have ceased flights. However, the recovery can be expected at a slower rate, as V-shape and U-shape depend on the economic outlook. McKibbin and Fernando [1] confirm that the pandemic outbreak has significantly affected air transport. They show that the pandemic has far-reaching effects on the economy, interrupts production, and limited transport has further slowed down economic activities. Brauer and Dunne [23] show a decline in the international passengers’ traffic and ALR during 2002–2003, and the most palpable reasons are terrorist attacks, the Iraq war in 2003, and the spread of severe acute respiratory syndrome (SARS). Suau-Sanchez et al. [24] find that the airline industry is one of the hardest hit by the pandemic, which will change the aviation industry. This unexpected crisis is putting airlines under unprecedented strain. The COVID-19 pandemic is not only squeezed the airline industry but also disrupts the economic activities that considerably influence air transport demand and ALR. Bal and Varol [25] suggest that the airline industry plays a contributing role in the employment and trades between countries that are experiencing a crisis because of the COVID-19 outbreak. It has wiped out business, customers’ plan and restrictions on free travel, which has devastated the airline industry and ALR around the world.



The above literature related to the COVID-19 pandemic and its impact on the airline industry can be summarized in the following ways. First, as the pandemic crisis is evolving, it is uncertain when the calamity will end. Thus, the current literature has no adequate studies which shed light on pandemic shocks and their impact on the airline industry revenues. Second, the current literature about this topic lacks data testing and considering the other contributing factors such as economic policy uncertainty, exchange rate, oil prices, air cargo, and tourism. Third, the existing studies do not include research on future forecasting about the airline industry in the response of COVID-19. As the situation is still ongoing and will take time to recover. The postpandemic condition will turn out more difficult, which needs to be forecasted. Thus, this study attempts to cover the gap between the previous studies and the current ones and provide comprehensive knowledge about the future scenario. It considers the main macroeconomic determinants of the airline revenues and forecast. This can help in the proactive policy formulation in the postpandemic period. Our sample comprises major countries around the world. Thus, our study is extremely important to answer such questions regarding the airline industry’s response to the pandemic.




3. Scenario Analysis and Methodology


Some argue the COVID-19 shock and its contributing factors affect the airlines industry. The Boston Consulting Group (BCG) [26] presents several scenarios about the airline industry recovery in the postpandemic situation when demand recovers from the highly uncertain future [27]. First, the V-shaped scenario implies rapid recovery, which can take 3–6 months, with the virus being contained and fresh cases dropping rapidly, and the government possibly taking effective policies to contain the virus, and the economic activities recover. Leisure and businesses bounce back quickly, which has a positive impact on the airline industry. Second, the U-shaped situation means that recovery is a slow, gradual decrease in new cases. The lockdown can be longer, and there can be border disclosure and visa restrictions. Third, a prolonged U-shaped recovery suggests a slow gradual recovery that may take 12–18 months, as well as the slow decrease in new cases with longer lockdown and border disclosure. Fourth, L-shaped structural changes take 12 months to stabilize the economic activities and to reopen the border and relaxation of visa. Last, the W-shaped shows a rapid decrease in the virus followed by a rapid increase. The reemergence of a pandemic takes 12–18 months for recovery in the medium run. The finding suggests both V-shaped and the U-shaped recovery of the airline industry in these countries because of the gradual decrease in fresh cases and deaths. The lockdown can be longer, and there can be border disclosure and visa restrictions.



We use the VAR to analyze the pandemic impact and forecasting. The model provides more accurate forecast results as compared to the simple and general linear statistical model [28]. The VAR model is closer to economic reality because of its explanatory and exogenous variables interactions. The model may offer more accurate forecasting results by considering the components simultaneously and including fewer lags. Compared to structural simultaneous equations, the VAR does not require prior and "arbitrary" constraints to ensure identification [29]. There are several endogenous variables such as economic policy uncertainty, exchange rate, economic growth, oil prices, tourist arrival, and air cargo that can play a contributing role relationship between COVID-19 shock and ALR. We have used the following steps in building the VAR model. First, statistic M (i) and the Akaike information criterion (AIC) have been used to identify the order and then estimate the specified model by using the least-squares method (if parameters statistically insignificant, reestimate model by removing these parameters), and finally use the Qk (m) statistic of the residuals to check the adequacy of a fitted model.



The vector autoregression model (VAR) is a multivariate time series model used for forecasting. The first-order VAR (1) model is given below;


   R t  =  α 0  + α  R  t − 1   +  ε t  , V a r (  ε t  ) = Σ  



(1)




where    R t    is a k by 1 vector of variables.



The bivariate case is simply


   R  1 ,     t  =  α 0     , 1   +  α  11    R  1 ,      t − 1   +  α  12    R  2 ,      t − 1   +  ε t     , 1    



(2)






   R  2 ,     t  =  α 0     , 2   +  α  21    R  1 ,      t − 1   +  α  22    R  2 ,      t − 1   +  ε t     , 2    



(3)






  Σ =  [     σ 2    1       σ  21            σ  12        σ 2    2     ]   



(4)




where R1,t, and R2,t in VAR are contemporaneously related by their covariance σ12 = σ21. The AR and VAR modelling methods depend on the lagged values and are, therefore, very useful for forecasting. Thus, the classical form of the VAR model is represented as follows:


  A L  R  i t   =  α 0  +  α 1  E P  U  i t − 1   +  α 2  G D  P  i t − 1   +  α 3  E X  R  i t − 1   +  α 5  O  P  i t − 1   +  α 6  T  A  i t − 1   +  α 7  A  C  i t − 1   +  ε  i t    



(5)







We obtain the forecasting results using the VAR (1) model.




   A L R  (  i t + 1   ) / t = E ( A L  R  i t + 1   / A L  R  i t   , A L  R  i t − 1   ............ ) =  b 1  A L  R  i t   +  b p  A L  R  i t − p + 2     



(6)





We can obtain forecasting for more than one period as follows:


  A L  R   (  i t + 2  )  / t   =  b 1  A L  R   (  i t + 1  )  t   + …  b p  A L  R  i t − p + 2    



(7)







To find out the best predictor, we run each variable with dependent variables, and the highest value of R2 helps in deciding the best predictors for ALR. The outcomes in Table 2 confirm that GDP and air transport freight are the best predictors of ALR based on said criteria. Therefore, this study predicted ALR values based on lagged values of ALR, GDP, and air transport freight.



The fixed effects (FE) method is suitable for analyzing the influence of time-varying variables. It explores the relationship between predictor and outcome variables in an entity. Each entity has its characteristics, which may or may not affect the predictor variables. The FE approach assumes that the outcome can deviate due to bias predictors which need to be controlled. However, the random effect assumes that the error term of the entity is not correlated with the predictor variable, which allows time-invariant variables to serve as explanatory variables.



The panel fixed effect is based on Equation (1), while we test the random effect using Equation (8).


ALRit = α0 + β1EPU + β2GDP + β3EXR + β4OP + β5TA + β6AC + υit + εit



(8)




where EXR is the exchange rate, OP denotes oil prices, TA expresses tourist arrival, and AC is air cargo. Similarly, υit and εit are between and within entity error.



This estimates the forecasting results from 2020 to 2023 in the major economies of the world. Thus, these countries are most affected by COVID-19, and forecasting is highly recommended for the future outlook which can help in devising effective policies by the various stakeholders in the airline industry.




4. Data


This study was undertaken to assess the COVID-19 shock influence on the airline industry in Australia, Brazil, Canada, China, France, Germany, Italy, India, South Korea, Japan, Netherlands, Spain, Russia, the UK, and the USA. The sample period is from 1998 to 2019, which was retrieved from the world development indicators database (WDI). Table 1 highlights the summary statistics of these countries. The USA recorded the highest mean value for the ALR followed by Japan, Germany, and France, implying that aviation is a big industry in these countries and contributes to economic activity. However, China had the highest GDP rate followed by India, respectively, implying that both emerging and populous countries are important contributors to the airline industry. It recorded the highest standard deviation of ALR for China, followed by the USA The skewness values are positive for all countries except France and Germany. The kurtosis values of the GDP rate for all the countries are greater than 3, which is labelled as a leptokurtic distribution, suggesting higher volatility. Likewise, the kurtosis values of tourism arrival for most of the countries are leptokurtic distribution, and the remaining countries are the platykurtic distribution and representing less instability. All variables are normally distributed according to the Jarque–Bera test, but the GDP rate is non-normally distributed.




5. Empirical Results


5.1. Vector Autoregression Model


Table 2 highlights the VAR model results and reveals that economic growth, economic policy uncertainty, and air cargo have a positive impact on ALR in these countries. The results are like the work of Baltaci et al. [30], which states that ALR and economic growth have a strong correlation. It is well established that economic activities play an important role in consumption, international trade, tourism, and oil prices, which ultimately reflects in the higher air transport demand [31,32]. These countries observe greater economic activities, trade, and tourism [7] which are the effective factors to describe airline transport and their revenue pattern. In the same way, the rising economic uncertainty has a significant impact on the macroeconomic variables, which have a profound effect on economic activities [33,34] and can cause a large swing to ALR. The 9/11 terrorist attacks increase the uncertainty level and security concerns, which make air travel difficult and time consuming. The air travel demand declined, and the industry recorded a decreasing trend because of the increasing geopolitical uncertainty that is replicated in the falling ARL [35,36]. The economic uncertainty is at the highest level during the financial crisis in 2008 because of stagnant economic activities and dwindling tourism and international business travel. Tourism plays a greater role in economic growth and job creation in these countries, which are sensitive to economic and political uncertainties, creating a fear factor that influences decision making [21,37,38,39,40,41,42]. These countries are the top destinations of tourism, and substantial tourist arrival is the major contributor to ALR and economic activities. The prevailing condition has considerably declined tourism due to low disposable income, which in the end drops the passenger demand and ALR. These countries’ citizens are the most passionate travelers that have pushed the passenger demand up because of stable economic growth. However, the pandemic has paused tourism in these countries because of social distancing and visa restrictions that influence the air travel industry. The recession cuts the business travel by the companies to reduce their cost and keep the liquidity, which is reflected in the falling ARL [43,44].



However, the finding reveals that oil prices and exchange rates have a negative effect on ALR [45]. Fuel prices are the largest cost in airlines, and rising oil prices slash ALR. It has suffered economic crises related to oil prices and stagnation produced by pandemic war and security threats. Similarly, air cargo is one of the main contributors to ALR and is expected to be a bright spot for airlines in 2020. The decline in passenger demand pushes the air cargo up, which can contribute a significant portion to the revenues and substantially reduce their losses [46]. The economic slowdown results in the decline of trade, which negatively affects air cargo. However, air cargo is efficiently used for medical supplies and relief goods during the peak of the pandemic, which can minimize the overall loss of the airlines. The exchange rate has a negative impact, which implies that ALR decreases with rising fluctuation in EXR [47,48]. The exchange rate risk is extremely critical because of the globalization of the airline market and affects the operating profit in the competitive global market.




5.2. Forecasting Results


We use GDP and AC to create a VAR (1) model of ALR forecasting. Thus, the study forecasts COVID-19 shock on ALR until 2023 through the VAR model. Table 3 reveals that GDP and air cargo are the best predictors for ALR in these countries. It implies that economic growth and ALR are strongly correlated because of their contribution to employment, adding value to the economy, and enabling trade. The higher economic activity enables a conducive environment, higher income per capita, boosting tourism, and business [49], which turns into higher traveling and ALR. Air cargo is one of the primary sources of ALR, which declines because of the economic slowdown. Air cargo demand increases because of restrictions on the passenger’s flights, which are used for medical supplies and relief goods during a pandemic and minimizes the overall loss of the airlines [46].



Figure 1 illustrates the forecasting results. It shows that Australia’s national carrier revenues are devastated because of the collapse of global air travel. It is expected that the airline will receive smaller revenues in the next three years, which can make it hard to survive. The forecasting results are in line with the V-shaped recovery scenario in these countries, signifying that the virus will be contained by effective policies and the economic activities recover. The Brazilian airline industry depends on domestic demand, which declined by 52.7% because of the pandemic. However, the industry is in a better position because of COVID-19 shocks. The forecasting results show that recovery will be quick with substantial support from the government. The pandemic pushes the Canadian government to support the airline industry’s survival. The ARL will decline by 43.2%, risking 250,000 jobs and $25.4 billion to GDP, and the recovery scenario is V-shaped. The airline industry in China suffers a colossal financial impact because of COVID-19. However, the country has largely recovered from the epidemic, but the number of passengers are below the pre-COVID-19 level. According to the Civil Aviation Administration of China (CAAC) that passenger drops by 48.5% and 33.62-billion-yuan ALR in the first quarter of 2020. The forecasting result presents a V-shaped recovery from 2021 onward. Appendix A illustrates the robustness results.



Figure 2 displays the forecasting results for France, Germany, India, and Italy. The result shows that India is one of the largest aviation markets in the world, which has been severely affected by the pandemic outbreak. The passengers demand contracted by 49% in India, revenues declined by 11.6%, and recovery can be V-shaped. The COVID-19 shock suppresses the economic growth in France and GDP per capita drop by 6.73% in 2020. The travel ban sternly affects the tourism sector, which has a significant contribution to ALR. The pandemic will reduce the number of passengers by 80 million, a revenue loss of $14.3 billion, endangering 392,500 jobs, and $35.2 billion to GDP. The forecast results imply that the airline industry may recover and support a U-shaped scenario, in which the virus will be contained gradually and new cases will drop slowly.



In the case of Germany, the epidemic shock affects all sectors and shrinks the economic growth, and GDP per capita will decline by 6.55% in 2020 [50]. It leads to travel restrictions and will drop international and domestic travel during 2020. The declining trends will continue in 2021 because of the fear and economic downfall, which ultimately is reflected in the failure of ALR. It will reduce the number of passengers by 103 million, lost 17.9 billion dollars, endangered 483,600 jobs, and caused $34 billion in economic losses [4]. The forecasting values show that recovery will take the V-shaped course. The lifeline of the airlines depends on government supports, which ultimately offers the help of $10 billion to airlines in Germany. Similarly, Italy is the first country in Europe that is immersed in the pandemic outbreak and goes into lockdown, which leads to paralyzing economic activities. According to the IATA, the number of passengers dropped by 83 million, resulting in a loss of income of $11.5 billion and risking 310,400 jobs and $21.1 billion of the GDP. The forecast outcomes infer that the airline industry will recover, which supports a U-shaped scenario.



Figure 3 shows the forecasting results of Japan, the Netherlands, Russia, and South Korea. It shows that Japan receives a huge number of visitors from China, South Korea, Malaysia, Hong Kong, and Taiwan—most affected by the pandemic which has squeezed ARL [42,51]. In the case of the Netherlands, the finding of the forecasting shows the U-shaped scenario, implying that the effect of the pandemic will exist in the long term and normalcy will prevail until 2021. The spread of the COVID-19 has a negative impact on tourist flow, and the air travel market can experience one of its largest declines in Russia. Furthermore, rubble depreciation worsens the situation and may restrict international transportation. The forecasting results show that ALR will decrease until 2020–2021, and recovery can start afterwards. The results are in line with the prolonged U-shaped scenario, which suggests a slow gradual recovery that may take 12–18 months and a slow decrease in fresh cases with longer lockdown and border disclosure. Likewise, the South Korean airline industry witnessed a decreasing trend in passenger revenues by 29.5% because of a fall in demand, and the future outlook can be a gradual recovery and easing the travel restrictions [42].



Figure 4 exhibits the forecasting results for Spain, the UK, and the USA The pandemic reduces the economic activity, which has a significant impact on the consumer spending pattern in Spain and eventually contracts ALR. It is one of the biggest tourist destinations which contributes a substantial portion of 14.9% to the GDP. The COVID-19 shrinks’ tourism, which results in the decline of ALR because of the interconnection between transportation and tourism. According to IATA, 114 million fewer passengers will cost $15.5 billion in revenues, 901,300 jobs, and a $59.4 billion loss to the economy. The forecast results suggest that the airline industry may recover and support a U-shaped scenario; therefore, recovery is a slow, gradual decrease in new cases and deaths.



Because of the pandemic, the number of passengers landing in the UK has dropped sharply, resulting in a loss of $26.1 billion in income, putting nearly 661,200 jobs at risk, and approximately $50.3 billion loss to GDP. As compared to the same month in 2019, the passenger’s arrivals declined by 99%. International business travel has halted, which is an important economic driver, and fewer planes have resulted in reducing ALR. The figure shows ALR will decline in 2020 and recover afterwards, which supports the U-shaped scenario. The U.S. is the most affected country by COVID-19, and it forecasts the economic loss to be equivalent to $519 billion, which reflects an aggregate $1.2b trillion contraction in total economic effect. The country’s travel industry was heavily affected by COVID-19 and a decline of 81% in revenues. The findings of the forecasting express a V-shaped recovery.





6. Conclusions


This study examines COVID-19 impact on the airline industry and forecasts by using the VAR model. The results show that GDP and air cargo are the best predictors of the airline industry. Similarly, economic growth, economic uncertainty, and air cargo have positive effects on ALR. However, oil prices and exchange rates have a negative impact on ALR. Likewise, the forecasting outcomes reveal that ALR will decline until 2020–2021 and recover subsequently, and the result supports the V-shaped and U-shaped recovery scenarios in these countries. The study offers useful policy implications for the airline industry. First, the government can restore confidence building by providing economic stimulus packages that can encourage the airline to return to travel and ensure safety. Furthermore, softening the passenger rules regarding the refund of the unflown tickets, reducing taxes and reducing overflight taxes, decreases the costs and can lift the industry. Second, to ease the repayment conditions of cancelled flights, regulatory relief is also crucial to both the airline industry and the passengers. It can help to restore customer confidence and the industry to return to the skies. Similarly, mutual recognition of global standards is important for effective application, and any temporary measures taken by the government should have a clear exit strategy. Last, air traffic experiences a huge impediment due to quarantine measures, and the majority cannot travel if it is in place. Thus, the governments of these countries need an alternative coordinated strategy consistent with health measures to manage air travel in COVID-19 and make the industry functional and safe for traveling. This study can be extended in future to evaluate the impact of lockdown and restrictions on the airlines passenger numbers and revenues. Moreover, the study can be expanded to analyze various airlines and their overall management during the pandemic.
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Appendix A. AR Model Forecasting


We have used the autoregressive model to examine the validity of the time series forecasting of our main results. The results validate the robustness of the results. Figure A1, Figure A2, Figure A3, Figure A4, Figure A5, Figure A6, Figure A7, Figure A8, Figure A9, Figure A10, Figure A11, Figure A12, Figure A13, Figure A14 and Figure A15 illustrates the graphical representations of the robustness result of the AR model. It implies that ALR declines until 2020–2021 and recovers subsequently, and the result supports the V-shaped and U-shaped recovery scenarios in these countries. Thus, the results support the main findings of our study.
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Figure A1. The AR model forecasting Australia. 






Figure A1. The AR model forecasting Australia.
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Figure A2. The AR model forecasting for Brazil. 






Figure A2. The AR model forecasting for Brazil.
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Figure A3. The AR model forecasting for Canada. 






Figure A3. The AR model forecasting for Canada.
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Figure A4. The AR model forecasting for China. 






Figure A4. The AR model forecasting for China.
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Figure A5. The AR model forecasting for Spain. 






Figure A5. The AR model forecasting for Spain.
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Figure A6. The AR model forecasting for France. 






Figure A6. The AR model forecasting for France.
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Figure A7. The AR model forecasting for Germany. 






Figure A7. The AR model forecasting for Germany.
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Figure A8. The AR model forecasting for India. 






Figure A8. The AR model forecasting for India.
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Figure A9. The AR model forecasting for Italy. 






Figure A9. The AR model forecasting for Italy.
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Figure A10. The AR model forecasting for Japan. 






Figure A10. The AR model forecasting for Japan.
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Figure A11. The AR model forecasting for South Korea. 






Figure A11. The AR model forecasting for South Korea.
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Figure A12. The AR model forecasting for the Netherlands. 
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Figure A13. The AR model forecasting for Russia. 
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Figure A14. The AR model forecasting for UK. 
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Figure A15. The AR model forecasting for USA. 
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Figure 1. Graphic trends of forecasting values. Note: X-axis indicates the period of forecasting, Y-axis denotes forecasting values, and 95% confidence region. 
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Figure 2. Graphic trends of forecasting values. 
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Figure 3. Graphic trends of forecasting values. 
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Figure 4. Graphic trends of forecasting values. 
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Table 1. Summary statistics.






Table 1. Summary statistics.





	
Country

	
Descriptive

Statistics

	
Mean

	
Std. Dev

	
Skewness

	
Kurtosis

	
J-B






	
AUS

	
ALR

	
52.881

	
15.495

	
0.022

	
1.569

	
1.791




	
GDP

	
1.826

	
1.686

	
−1.677

	
6.746

	
22.128 ***




	
AC

	
2112.445

	
452.358

	
0.412

	
2.105

	
1.294




	
BRA

	
ALR

	
63.044

	
29.621

	
0.153

	
1.278

	
2.677




	
GDP

	
2.238

	
2.830

	
−0.240

	
2.776

	
0.246




	
AC

	
1553.015

	
158.854

	
0.271

	
2.205

	
0.810




	
CAN

	
ALR

	
55.954

	
21.400

	
0.109

	
1.899

	
1.102




	
GDP

	
2.772

	
1.992

	
−0.724

	
4.778

	
4.601




	
AC

	
1892.555

	
494.669

	
1.678

	
5.921

	
17.319 ***




	
CHN

	
ALR

	
244.713

	
191.001

	
611.440

	
53.234

	
172.278




	
GDP

	
9.005

	
2.035

	
0.946

	
3.380

	
3.255




	
AC

	
12,119.420

	
7104.153

	
0.264

	
1.807

	
1.490




	
FRA

	
ALR

	
58.049

	
7.928

	
−0.364

	
1.918

	
1.488




	
GDP

	
1.61

	
1.465

	
−1.099

	
5.364

	
9.117 ***




	
AC

	
5088.548

	
775.74

	
0.542

	
2.214

	
1.57




	
GER

	
ALR

	
92.024

	
23.321

	
−0.706

	
1.918

	
2.77




	
GDP

	
1.462

	
2.097

	
−1.823

	
7.586

	
30.035 ***




	
AC

	
7582.996

	
828.478

	
1.354

	
5.803

	
13.295 ***




	
IND

	
ALR

	
59.201

	
43.143

	
0.929

	
3.036

	
3.019




	
GDP

	
6.715

	
1.704

	
−0.803

	
2.389

	
2.585




	
AC

	
1254.778

	
672.248

	
0.503

	
2.169

	
1.489




	
ITA

	
ALR

	
31.264

	
3.661

	
0.42

	
1.794

	
1.89




	
GDP

	
0.523

	
1.96

	
−1.406

	
5.166

	
11.019 ***




	
AC

	
1218.964

	
348.377

	
−0.657

	
2.556

	
1.685




	
JPN

	
ALR

	
106.041

	
9.640

	
0.202

	
3.115

	
0.155




	
GDP

	
0.780

	
1.896

	
−1.483

	
6.760

	
20.068




	
AC

	
8435.106

	
990.268

	
0.540

	
3.450

	
1.199




	
KOR

	
ALR

	
45.142

	
18.355

	
1.291

	
3.220

	
5.875




	
GDP

	
3.943

	
3.265

	
−0.432

	
5.424

	
5.792 ***




	
AC

	
9822.808

	
2394.447

	
0.439

	
2.116

	
1.358




	
NDL

	
ALR

	
29.099

	
7.301

	
0.52

	
2.492

	
1.171




	
GDP

	
1.866

	
2.01

	
−0.835

	
4.031

	
3.372




	
AC

	
5049.214

	
789.489

	
0.26

	
1.877

	
1.34




	
RUS

	
ALR

	
44.508

	
26.068

	
0.689

	
2.163

	
2.273




	
GDP

	
3.467

	
4.514

	
−0.934

	
3.396

	
3.191




	
AC

	
2905.681

	
2018.068

	
0.652

	
2.156

	
2.109




	
SPN

	
ALR

	
51.296

	
12.045

	
0.618

	
3.204

	
1.373




	
GDP

	
2.087

	
2.514

	
−1.025

	
2.989

	
3.675




	
AC

	
1032.287

	
158.591

	
0.081

	
2.17

	
0.626




	
UK

	
ALR

	
103.195

	
29.068

	
0.435

	
2.398

	
0.98




	
GDP

	
2.029

	
1.695

	
−2.579

	
10.177

	
68.357 ***




	
AC

	
5715.561

	
602.7

	
−0.561

	
2.054

	
1.886








Notes: ALR: shows airlines revenues, GDP indicates economic growth; AC represents air cargo. *** denote significance at the 1% levels.
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Table 2. VAR model.






Table 2. VAR model.





	

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)




	
ALR

	
ALR

	
ALR

	
ALR

	
ALR

	
ALR






	
GDP

	
0.267 ***

	
0.269 ***

	

	

	

	




	

	
(0.439)

	
(0.403)

	

	

	

	




	
EPU

	
626.7 **

	
621.8 **

	
115.8 ***

	
106.8 **

	
139.8 ***

	
138.2 ***




	

	
(193.3)

	
(192.4)

	
(319.1)

	
(306.9)

	
(285.9)

	
(285.1)




	
EX

	
−868.0

	
283.8

	
−735.3 ***

	
−272.4

	
−693.0 ***

	
−839.1




	

	
(215.4)

	
(454.4)

	
(175.1)

	
(396.3)

	
(204.5)

	
(415.0)




	
OP

	
−187.8 **

	
−174.7 *

	
−930.9

	
−108.2

	
−209.5

	
−885.1




	

	
(605.7)

	
(651.9)

	
(110.0)

	
(106.4)

	
(972.4)

	
(998.5)




	
AC

	
575.6 ***

	
517.1 **

	
180.7 ***

	
177.9 ***

	
181.6 ***

	
179.2 ***




	

	
(145.2)

	
(157.5)

	
(298.7)

	
(384.5)

	
(298.6)

	
(364.7)




	
TA

	
−451.3 **

	
−587.0 *

	
−491.8

	
−695.0

	
−498.3

	
−552.3




	

	
(286.8)

	
(305.3)

	
(348.4)

	
(305.3)

	
(580.2)

	
(552.8)




	
Cons

	
320.9

	
255.5

	
−260.2

	
−336.1

	
−227.0

	
−274.2




	

	
(160.1)

	
(133.5)

	
(166.2)

	
(216.2)

	
(186.2)

	
(207.9)








Standard errors in parentheses. * p < 0.05, ** p < 0.01, and *** p < 0.001.
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Table 3. R2 with each predictor.






Table 3. R2 with each predictor.





	

	
(1)

	
(2)

	
(3)

	
(4)

	
(5)

	
(6)




	

	
ALR

	
ALR

	
ALR

	
ALR

	
ALR

	
ALR






	
EPU

	
2.4 *

	

	

	

	

	




	

	
(8.201)

	

	

	

	

	




	
GDP

	

	
0.331 ***

	

	

	

	




	

	

	
(5.08)

	

	

	

	




	
TA

	

	

	
4.659 *

	

	

	




	

	

	

	
(1.662)

	

	

	




	
OP

	

	

	

	
4.729 **

	

	




	

	

	

	

	
(15.69)

	

	




	
AC

	

	

	

	

	
1.84 ***

	




	

	

	

	

	

	
(3.509)

	




	
EX

	

	

	

	

	

	
1.895




	

	

	

	

	

	

	
(6.712)




	
FE

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
Clustered

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes

	
Yes




	
R2

	
0.089

	
0.861

	
0.403

	
0.090

	
0.719

	
0.001








Standard errors in parentheses. * p < 0.05, ** p < 0.01, and *** p < 0.001.
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