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Abstract 

With the rapid development of China's economy and the improvement of people's living 
standards, more and more people regard air transportation as their first choice. This 
paper analyzes the influencing factors of China's civil aviation passenger volume by 
using the statistical data from 2005 to 2019. Through the establishment of multiple 
regression model, using the least square method to test and modify the model, this paper 
studies and analyzes the influence factors of various factors on China's civil aviation 
passenger volume. Finally, some suggestions are put forward for the development of civil 
aviation in China. 
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1. Research background and significance 

In the 13th Five-Year Plan, more specific content planning has been made for the further 
development of China's economy. Economic development has entered a new normal, and the 
impact on aviation economy needs to be reasonably estimated, taking into account the 
uncertainties of different degrees, and based on the contradictions that have not been solved 
during the 12th Five-Year Plan period. In the "13th Five-Year plan" period to improve, for new 
problems to be fully prepared to solve. The 13th Five-Year Plan period is the decisive stage of 
building a moderately prosperous society in an all-round way. As an important strategic 
industry in China's economic and social development, the development of civil aviation 
industry to a certain extent reflects the national economic level and social development. During 
the 13th Five-Year Plan period, the comprehensive transportation system has been 
continuously improved, various transportation modes have promoted each other and 
developed in an integrated way, and the transportation conditions have been continuously 
improved and upgraded. With the continuous increase of residents' income and the continuous 
improvement of people's living standards, more and more people are willing to choose air 
travel. With the rapid development of e-commerce, express logistics and other industries, the 
market base of air cargo demand has been further expanded. With the introduction of a series 
of national policies, air transport, as a modern means of transportation, has played a vital role 
in People's Daily activities. In today's increasingly significant trend of economic globalization, 
air transport plays an important role in the implementation of the "One Belt, One Road" strategy 
and other international cooperation because of its unique advantages of fast speed, short time 
and the ability to meet the needs of long-distance transportation. Therefore, the analysis of the 
relevant factors of civil aviation passenger traffic volume is a very practical significance of the 
research topic, this paper through the empirical analysis of China's civil aviation passenger 
traffic volume and its influencing factors, with specific data parameters supported by evidence, 
to establish the relevant civil aviation passenger transport model to the civil aviation passenger 
traffic volume in the macro more clearly control. 



Volume 2 Issue 8, 2021 

DOI: 10.6981/FEM.202108_2(8).0049 

340 

Frontiers in Economics and Management 

ISSN: 2692-7608 

2. Literature review 

In China's civil aviation transportation industry, many scholars have conducted in-depth 
research and analysis on the factors affecting the passenger volume of civil aviation, and the 
research results are quite rich. Civil aviation transportation industry in the strong leadership 
of the CPC Central Committee with comrade xi for the core, fully implement the party's 19 big 
spirit, unity is strength and hard work, in the crisis machine studies, open new office in change, 
push forward the epidemic prevention and control and the transportation of various economic 
and social development work, to speed up the construction of transportation power, year-
round transportation main indicators stable recovery, The improvement of infrastructure 
network has been accelerated, transportation equipment has been continuously upgraded, and 
the transportation structure has been continuously optimized. Poverty alleviation in 
transportation and the objectives and tasks of the 13th Five-Year Plan have been basically 
completed [1]. Lai Ying (2021) based on the influence mechanism between COVID-19 outbreak 
and air passenger transport, combined with the monthly data of China's civil aviation passenger 
traffic from 2009 to 2020, used the decomposition prediction model of composite sequence to 
forecast the air passenger traffic volume under normal operation, and then compared and 
analyzed the aviation data under the influence of the epidemic [2]. Zhang Liangyong and Guo 
Meng (2020) constructed an index system affecting Beijing's civil aviation passenger volume 
from four aspects: economy, tourism, competition and airport operation capacity, and finally 
obtained 8 factors affecting Beijing's civil aviation passenger volume through correlation 
analysis. Then, the 8 influencing factors are taken as the input nodes of BP neural network, and 
the BP neural network is continuously trained. When the hidden layers of BP neural network 
are 11, the performance of the model is optimal [3]. Lu Sijia (2019) analyzed the data of various 
influencing factors according to mathematical methods. In addition, through SWOT analysis of 
the civil aviation industry itself, it is finally concluded that in the process of continuous reform 
of the civil aviation industry itself, such factors as the scale of international and domestic routes, 
the development of domestic high-speed railway industry, the pattern of domestic competitive 
market and national policies and guidelines have a great influence on the development of the 
aviation industry [4]. Li Lihua (2018) made a quantitative analysis of the influencing factors of 
civil aviation passenger volume through the stepby regression method and ridge regression 
method, and established a prediction model. It is concluded that the main factors affecting the 
passenger volume of civil aviation are gross national income (consumption expenditure), 
railway passenger volume and the number of inbound tourists. Through the establishment of 
multiple regression model and the use of least square method, this paper analyzes the 
influencing factors of China's civil aviation passenger volume, and studies and analyzes the 
influencing factors of various factors on China's civil aviation passenger volume after various 
tests and corrections of the model [5]. Peng Linan (2014) analyzed the relevant factors affecting 
the passenger volume of civil aviation through correlation. On this basis, through the 
establishment of multiple linear regression model, it is found that the added value of the 
tertiary industry and the number of foreign inbound tourists have a significant impact on the 
passenger volume of civil aviation [6]. 

3. Variable selection and data collection 

3.1. Selection of variables 

In this paper, the consumption level of residents, the length of civil aviation scheduled flights, 
the number of inbound tourists, the number of domestic residents tourism, railway passenger 
volume of five factors to establish a multiple regression model, to study their impact on China's 
civil aviation passenger volume. Residents' consumption level can reflect people's consumption 
habits. Whether residents choose airplane as a way of travel also depends on their consumption 
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level. The length of civil aviation routes is the main index reflecting the scale of civil aviation 
transport network and the degree of civil aviation serving the national economy and facilitating 
people's life. The number of inbound tourists refers to the number of foreign residents who 
come to visit China. In recent years, with the continuous development of China's economy and 
the remarkable improvement of its international status, more and more foreigners choose to 
visit China. Due to the large space distance between countries and the time limit of inbound 
tourism, air transport is the first choice for foreign tourists. The number of domestic residents 
traveling, with the continuous improvement of people's living standards and quality, more and 
more people go out to travel, which has also brought a positive impact on the development of 
civil aviation; Railway passenger volume refers to the number of passengers transported in a 
certain period of time. With the rapid development of China's high-speed rail transportation 
industry, more and more people are willing to travel by high-speed rail, which is bound to have 
a certain impact on the air transportation industry. 

3.2. Data collection 

This paper selects the data of civil aviation passenger volume, consumption level of residents, 
route length of scheduled flights of civil aviation, number of inbound tourists, number of 
domestic tourists and railway passenger volume from 2005 to 2019. The data sources are China 
Economic Network statistical database. The specific data are shown in the following table. 

 

Table 1. 2005-2019 China's civil aviation passenger volume and its influencing factors 

year 

Civil 
passenger 

volume 
(ten 

thousand) Y 

Consumption 
Level (yuan) 

X1 

Miles of 
scheduled civil 
aviation flights 

(thousand 
kilometers) X2 

Number of 
Inbound 
Tourists 

(10,000) X3 

Number of 
Domestic 
Tourists 

(million) X4 

Rail 
passenger 

volume 
(Million) 

X5 
2005 13827 5671 1998.50 12029.23 1212 1156 
2006 15967.84 6302 2113.50 12494.21 1394 1257 
2007 18576.21 7434 2342.96 13187.33 1610 1357 
2008 19251.16 8483 2461.84 13002.74 1712 1462 
2009 23051.64 9226 2345.09 12647.59 1902 1525 
2010 26769.14 10550 2765.15 13376.22 2103 1676 
2011 29316.66 12646 3490.57 13542.35 2641 1862 
2012 31936.05 14075 3280.11 13240.53 2957 1893 
2013 35396.63 15615 4106 12907.78 3262 2106 
2014 39194.88 17271 4637.21 12849.83 3611 2305 
2015 43618.4 18929 5317.23 13382.04 3990 2535 
2016 48796.05 20877 6348.10 13844.38 4435 2814 
2017 55156.8 23070 7483.03 13948.24 5001 3084 
2018 61173.77 25378 8379.83 14119.83 5539 3375 
2019 66000 27563 9482.20 14500 6006 3660 
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3.3. Setting of model 

3.3.1. Correlation graph analysis 

 

 

 

 
Figure 1. Correlation diagram between explanatory variables and explained variables 

 

3.3.2. Setting of the model 

According to the above correlation analysis, it is determined that there is a high linear 
correlation between the civil aviation passenger volume y  and the consumption level of 
residents 𝑋1 , the route length of civil aviation scheduled flights 𝑋2 , the number of inbound 
tourists 𝑋3, the number of domestic resident tourists 𝑋4, and the railway passenger volume 𝑋5. 
Based on the above analysis, the multiple linear regression equation is preliminarily 
established as follows: 

y =  𝛽0 +  𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3 𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝜇 

3.4. Estimation of the model 

According to the relevant data in the data table, Eviews was used to perform multiple linear 
regression analysis with the least square method, and the results were as follows: 
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Figure 2. Preliminary estimation results of passenger volume function of civil aviation in 

China 

 

𝑦�̂�  =   14676.3239 − 1.4091𝑥1 −  3.0928𝑥2 +  0.1030𝑥3 + 8.1211𝑥4 + 26.9164𝑥5 

S�̂�(�̂�)   (7279.952)    (1.4302)    (1.6981)        (0.6506)      (5.5877)      (9.4038) 

Goodness of fit: 𝑅2 = 0.9988 is close to 1, indicating that the model has a high goodness of fit. 

F test: the F statistic is 3553.498, and the accompanying probability is 0.000000, which is close 
to 0, indicating that the overall linear relationship of the model is significant, indicating that the 
total impact of the consumption level of residents, the length of regular civil aviation flights, the 
number of inbound tourists, the number of domestic residents traveling and the railway 
passenger volume is significant. 

T test: the absolute value of t statistic value of railway passenger volume  𝑋5 is greater than 2, 
indicating that railway passenger volume𝑋5 has a significant impact on civil aviation passenger 
volume y; while the absolute value of T statistic value of other explanatory variables is less than, 
indicating that these explanatory variables have no significant impact on the explained 
variables. Therefore, multicollinearity may exist in the model, and further multicollinearity 
tests need to be performed. 

3.5. Test and adjust the model 

Through the correlation coefficient test, it was found that the model had serious 
multicollinearity. The auxiliary regression equation was established to test and the variance 
inflation factor was tested. The stepwise regression method was adopted to deal with the 
multicollinearity problem, and the ideal model was finally obtained as follows: 

 

 
Figure 3. Estimation results of adjustment of civil aviation passenger volume function in China 
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ŷ =  −5555.3789 + 0.9688X1 + 12.3253X5 

SÊ(β̂)   (1328.219)    (2.6205)    (0.2941) 

Goodness of fit test: 𝑅2 = 0.9983 is close to 1, indicating that the model has a high goodness of 
fit for the sample data. 

F test: the F statistic is 3553.498, and its adjoint probability is 0.000000, which is close to 0, 
indicating that the overall linear relationship of the model is significant, indicating that the 
explanatory variables, household consumption level 𝑋1 and railway passenger volume 𝑋5, have 
a significant impact on the explained variable, civil aviation passenger volume Y. 

T-test: The T-test values of household consumption level 𝑋1 and railway passenger volume 𝑋5, 
are both greater than 2, indicating that household consumption level 𝑋1 and railway passenger 
volume 𝑋5, have a significant impact on civil aviation passenger volume y. 

Through DW test and partial correlation coefficient test, we find that there is no first-order 
autocorrelation, and the histogram of partial autocorrelation coefficient PAC in all lag periods 
is within the dashed line, indicating that there is no high-order autocorrelation in the regression 
model. 

 
Figure 4. Partial regression coefficient test results 

 

Through The White test and ARCH test, we found that the regression results showed that the 
null hypothesis was accepted, that is, there was no heteroscedasticity in the regression model. 

 

 
Figure 5. ARCH test results 
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In conclusion, the final estimated results of the model are as follows: 

 

 
Figure 6. The final model estimate results 

 

�̂� = 5555.3789 + 0.9688𝑋1 + 12.3253𝑋5 

S�̂�(�̂�)   (1328.219)    (2.6205)    (0.2941) 

The results of the model show that the passenger volume y mainly depends on the consumption 
level 𝑋1 and railway passenger volume 𝑋5. When other factors remain unchanged, every 1 yuan 
increase in the consumption level 𝑋1, the average increase in the passenger volume y of civil 
aviation is 0.9688 million. When other factors remain unchanged, for every 1 million person-
hour increase in railway passenger volume 𝑋5, the average increase in civil aviation passenger 
volume y is 123,253. 

4. Conclusions and Suggestions 

4.1. Conclusion 

The results of the model in this paper mainly show that the passenger volume of civil aviation 
mainly depends on the consumption level of residents and the impact of railway passenger 
volume. Thus it can be seen that the continuous increase of residents' consumption level and 
the continuous improvement of people's living standards contribute to the development of 
China's civil aviation transportation industry. The positive promotion of railway passenger 
traffic volume to civil aviation passenger traffic volume shows that the railway transportation 
industry and civil aviation transportation industry not only have a simple competitive 
relationship, but also have a relationship of mutual promotion. With the development of 
economy, the consumption level of urban and rural residents in China has been greatly 
improved. Among all kinds of transportation consumption of residents, tourism consumption 
has been growing rapidly. This is because with the improvement of living standards of Chinese 
residents, the need for tourism as residents' enjoyment will be greatly developed. More and 
more foreign tourists are coming to China, so the tourism income is increasing year by year, 
and this trend will continue.The development of China's civil aviation industry is affected by 
many factors, so we should use a long-term vision, overall planning, based on the actual 
situation of China, put forward the following suggestions: 

4.2. Suggestions 

(1) The civil aviation transportation industry should clarify its market positioning, improve the 
service level, increase the innovation of service products and optimize the industrial structure. 
Promote China's economic development, improve national income, make travel by plane 
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become more preferential, convenient. From the passenger's rational choice analysis. 
Consumers always have their own preferences and will try to be a rational consumer. For 
example, more affluent people may be more inclined to choose air travel because it saves more 
time. Of course, if you choose to travel abroad, then consumers have a narrower range of 
choices, almost by air. If the distance is not too far, then the advantages of high-speed rail are 
similar to those of aviation, and maybe even more convenient. 

(2) It is suggested to establish a good relationship of competition and cooperation with other 
transportation industries to jointly promote the development of China's transportation 
industry. Civil aviation transportation is only a choice in transportation, but the advantages of 
civil aviation transportation relative to other transportation are also significant, high degree of 
internationalization, fast speed, can meet the needs of long-distance access, etc., in China's 
transportation industry will play an increasingly irreplaceable role. From the progress of the 
aviation industry itself to find, first of all, the civil aviation industry to improve their 
comprehensive strength. On the one hand, to expand routes, considering the rapid development 
of high-speed rail, airlines can do further development from the international routes. In 
addition, the service level of airlines should be continuously improved to better grasp the 
preferences of consumers and bring more valuable feelings to consumers.  

(3) The civil aviation transportation industry can improve their service level to attract 
consumers, in recent years the development of high-speed rail, makes some consumers more 
partial to high-speed rail way to travel, in a certain space distance, the civil aviation 
transportation industry have become less competitive, if you want to get higher yield and better 
prospects for development, efforts to improve the soft power to civil aviation transportation 
industry itself. In terms of highway, the construction of the highway greatly shortens the time 
of traffic and road not only accounts for absolute advantage in the short-distance passenger 
transport market, and a large number of long-distance sleeper bus the opening of the highway 
is also to the long-distance passenger transport market, so the civil aviation transportation 
industry shall be formulated according to the development prospects of development strategy 
to ensure that the development of the industry. 

(4) For the demand of most domestic passengers, civil aviation enterprises should reduce 
operating costs, such as simplifying the process, implementing electronic ticketing, and 
introducing discounted tickets in the off-season of passenger transport to attract more 
passengers; Secondly, we should speed up the construction of modern international hub airport, 
vigorously open up new international and domestic routes, strengthen the construction of 
regional airports in western regions, and actively develop regional aviation. Finally, according 
to the actual situation to introduce preferential policies to attract consumers. 
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