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China’s regional economic competition is intensifying; in particular, the cluster development of air transport, high-end
manufacturing, and modern service industries is closely related to the construction of regional airports. Local governments have
listed aviation hubs as the hardcore advantage of high-quality growth in the new era, but it may also lead to excessive convergence
and preferential system competition. Based on the “GDP competition” of local governments in China, this paper uses panel data of
78 airports in mainland China from 2001 to 2018 and tries to explore the causes of airport preferential policies. )e Synthetic
Control Method is used to study the influence of preferential policies on airport passenger and cargo flow, and then the Spatial
Durbin Model is used to verify the spatial spillover effect of aviation hubs, which may be magnified by the preferential policies.
)is paper finds that the impact of preferential policies on airports in central and western China is mainly reflected in the increase
of cargo throughput, and there is a spatial siphon effect on cargo throughput between airports. )e implementation of the
preferential policy enhances this spatial siphon effect, which in turn leads to more fierce competition. )e research results show
that the preferential policies, issued in central and western aviation economy, have shown a trend of evolving in the direction of
vicious competition. Before the airport preferential system produces more negative effects, it should be corrected in time, and each
aviation economic zone in the central and western regions should be scientifically coordinated and reasonably planned.

1. Introduction

In recent years, many aviation hub cities in central and
western China have put forward plans to speed up the
construction of airport economic zones or aviation met-
ropolises, and various governments have issued various
preferential policies to support the construction of airports
and routes. However, judging from the service scope of the
airport economic zone, after the completion of the airport
economic zone, there will be certain exclusiveness within the
800-kilometer area, and the intensive construction of the

aviation economic zone in central and western China may
lead to the problems of convergence competition and
malicious suppression [1].

)e construction of airports is usually closely related to
the regional economy. Local governments generally attach
great importance to investment in local airport infrastruc-
ture and adopt preferential policies to speed up the devel-
opment of the regional airport economy. However, there
have always been two opposing views on whether airports
and airlines should be subsidized for a long time. Some
scholars believe that the long-term subsidy for airports
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violates the principle of fair competition, which will lead to
inefficiency of airports under local protection and make the
local airport never find its accurate position in the existing
large international airport competition, so it will never make
a profit [2, 3]. Some studies have also confirmed that if
regional government subsidies are stopped, almost all
German airports will not be able to make up for their annual
losses [4]. Another point of view is that we should not only
pay attention to the direct loss or profit of regional airports
while ignoring their promoted effect on the regional
economy.)e evidence of airport areas, especially airports in
the United States, emphasizes the huge positive impact of
airport spillover effects on the surrounding economy [5–7].
European Low-Fare Airline Association also pointed out
that the rapid development of airports has promoted in-
terregional connectivity, as well as exchanges and prosperity
of domestic and international trade [8]. )erefore, although
the debate continues, the phenomenon of local government
policy support for airport construction is an objective fact,
and the economic effect of airport construction is still a hot
issue, which needs to be discussed in depth [9].

)is paper focuses on whether the preferential behavior
of local governments will aggravate the vicious competition
of airports in the central and western regions. )erefore,
under the background of deepening the market-oriented
reform of domestic freight rates of civil aviation, using the
panel data of 78 airports in Chinese mainland from 2001 to
2018, we first utilize the Synthetic Control Method (SCM) to
study the impact of preferential policies on airport passenger
flow and cargo volume. )en, we add spatial related factors
to the model to analyze the spatial spillover effect of pas-
senger and cargo flow and then study whether preferential
policies will expand this spatial effect. )e possible marginal
contribution of this paper lies in the following points. First,
compared with the existing studies, the capacity of research
samples has been greatly expanded, and more consistent and
universal conclusions can be drawn. Secondly, through the
ranking test, false experiment, and changing spatial matrix, a
more robust conclusion is drawn. )irdly, the SCM is
combined with the Spatial Dubin Model (SDM), and the
results of the two models confirm each other, which proves
that preferential policies will aggravate the siphoning effect
of airports, thus leading to more intense and even malicious
competition. )e conclusion of this paper has important
practical significance for rationally planning the aviation
economic zone in the central and western regions, exploring
the differentiated development, and smoothing the domestic
and international double circulation strategy through the
aviation industry.

)e rest of this paper is arranged as follows. )e
second part is the literature review.)e third part is model
setting and data introduction. )e fourth part is the
empirical study. Firstly, the SCM is used to analyze the
impact of preferential policies on aviation economic
zones. )en, the spatial spillover effect of the aviation
economy is studied by using SDM, and the realization
path of preferential policy is studied. )e fifth part further
discusses the reasons for the emergence of the preferential
system. )e last part reviews the previous content and

puts forward some suggestions on the influence of avia-
tion economic preferential policy.

2. Literature Review

2.1./eHistoricalOriginandRealistic InfluenceofPreferential
Policies. In the past three decades, the promotion tourna-
ment between government officials based on GDP growth is
an important source of China’s rapid economic growth [10].
Under the incentive of a job promotion, local government
officials give preferential policies to specific industries with
high returns, so that they can quickly gather production
factors, develop rapidly, and improve the regional economic
level. In a catch-up economy, local governments can learn
from the development experience of other countries to
identify high-efficiency industries. However, the catch-up
characteristics of the current economy are getting weaker
and weaker. )e innovative economy has become the main
force for future development, and the preferential model is
increasingly difficult to achieve good effects [11]. Meanwhile,
in the initial stage of economic development, when society
believes that economic growth is the first goal, the prefer-
ential behavior of the government is acceptable. But, as the
economy enters a new stage of development, the nature of
government decision-making to protect multi-interests
becomes more obvious and the cost of “GDP championship”
is increasing day by day. Some factors, such as vicious in-
terregional economic competition and distorted allocation
of resources, have become increasingly exposed and begun
to restrict economic growth [12].

When the economic environment changes, the prefer-
ential model may change from a booster to an obstacle to
economic development [11]. Some scholars had studied the
return on investment of enterprises, which got more gov-
ernment intervention, and concluded that the return on
investment of these enterprises is generally lower than that
of common enterprises, which are not affected by govern-
ment intervention [13, 14]. Particularly, the return on in-
vestment of private enterprises is often much higher than
that of state-owned enterprises [15, 16]. )e deep-seated
reason for the situation is that the distorted incentives of the
Chinese government and the imbalance of input-output
structure lead to the low proportion of the output value of
China’s service industry [17], and this unreasonable in-
dustrial structure further affects the rate of return on in-
vestment [18, 19].

From the above analysis, we can find that the imple-
mentation of the preferential policy will reduce the rate of
return on investment and distort the allocation of resources.
For this reason, we put forward the following hypothesis.

H1. the airport preferential policy will intensify the
convergence competition of aviation hubs in the central and
western regions of China, which will have a negative impact
on the economy.

2.2. Reasons Why Airports Are Targeted by Preferential
Subsidies. According to the early theory of regional un-
balanced development, the geographical concentration of
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economic activities comes from the polarization effect, and
the unbalanced distribution of economic activities leads to
the unbalanced pattern of regional development. Marshall
(1920) used economic externalities to explain the geo-
graphical imbalance of economic activities. He noted that
economic agglomeration mainly comes from labor market
sharing, the scale of intermediate input, and the spillover of
knowledge and technology. )e development of the aviation
economy made it convenient for the labor force, knowledge,
and technology to gather in different regions. Cao et al. [20]
analyzed the reasons for the formation of the airport eco-
nomic zone from the perspective of new economic geog-
raphy, which absorbed the idea of increasing scale returns of
the new growth theory, and explored the internal evolu-
tionary process of spatial economic agglomeration based on
the assumptions of two departments, two regions, and two
elements. )ey pointed out that airport economic activities
are gradually strengthened around the airport, and the
development of the airport economy will give feedback to
the airport. Under the influence of these factors, the airport
becomes the core, and other areas gradually become the
periphery, which forms the airport economic zone.

)e kind of literature closest to the study is the research
on Mixed Oligopoly Model. Early research focused on the
impact of competition on social welfare, which happened
between state-owned and private enterprises in a closed
market or region [21–23]. To safeguard the interests of local
enterprises, the government has formulated trade protection
policies. Although there are different forms of trade pro-
tection, its goal is to reduce the prices of local enterprises and
make the prices of nonlocal enterprises relatively higher,
thus losing their competitiveness. In central and western
China, where traffic is underdeveloped, air transport in-
vestment is effective quickly, which can quickly reduce
transportation costs on products with high added value and
lightweight and accelerate the formation of a center-pe-
riphery pattern. So, the local governments have listed avi-
ation hubs as the hardcore advantages of high-quality
growth and subsidy objects.

From the above analysis, the reason for the government
to implement the preferential policy is to enhance the
competitiveness of local airports and then seize more
markets. To this end, we propose the following hypothesis

H2. the airport preferential policy will increase the
passenger or cargo throughput of the local airport.

2.3. Spatial Economic Relations of Airports. In the past,
scholars are interested in the impact of the aviation economy
on employment [24, 25], population [26], and industry [27, 28].
)e aviation economy can accelerate the flow of population
and labor capital between regions, improve the local em-
ployment situation, and finally promote the upgrading of
industrial structure and regional economic transformation.
Furthermore, some scholars focused on the causal relationship
between airports and regional economic development. Granger
test is a commonmethod [1, 29]. However, the test results vary
with the change of the test object, so this kind of research does
not have universal significance.

With the progress of the theory of new economic ge-
ography and spatial econometrics, scholars gradually pay
attention to the impact of spatial factors on the airport
economy [30]. Generally speaking, the spillover effect of the
airport on the regional economy varies with the scale and
development stage of the airport [31, 32]. In terms of spatial
distribution, the spillover effect of airports in eastern China
is much higher than that in the west [33]. In the research on
passenger volume and cargo volume, Chen et al. [34] carried
out the research from the perspective of airline network and
found that passenger volume has a significant positive
network spillover effect on the regional economy, the
spillover effect is far greater than the direct effect on the area,
and freight volume only has a positive impact on the local
area.

From the above discussion, most scholars have affirmed
the positive impact of the aviation economic zone on the
region, and some scholars have drawn some conclusions in
the test of subregional and subtransport indicators. How-
ever, compared with these literature studies, the research
object of this paper is richer and the sample period is longer,
which ensures that this paper can draw more consistent and
scientific conclusions. To sum up, we propose the following
hypothesis.

H3. the spatial spillover effect of passenger or freight
volume of the airport is negative, which shows the siphoning
effect in space.

3. Model Setting

3.1. Synthetic Control Method. )e Synthetic Control
Method (SCM), proposed by Abadie and Gardeazabal [35],
gives weight to different control groups, respectively. Based
on these weights, the counterfactual control group of policy
intervention individuals is constructed and used to simulate
the characteristics of the treatment group before being af-
fected by the policy. )e actual value of the treatment group
is compared with the composite value, to get the policy
treatment effect. SCM uses a data-driven method to give
weight to synthetic individuals and calculates the contri-
bution of each synthetic individual to the counterfactual
control group, which effectively overcomes the subjective
and endogenous problems of sample selection and makes up
for the limitations of the Difference in Difference method in
policy evaluation. We will use this method to test the ef-
fectiveness of the preferential policy.

Since most of the airports in eastern China have been
mature and SCM is not suitable for the study of large
samples, the research object selected by SCM in this paper is
the airports of the provinces and cities in the central and
western. )e basis of regional division comes from China
Statistical Yearbook (2019). According to the documents
released by the regional governments of the central and
western, in 2012, Henan Province took the lead in issuing
Some Policies to Support the Development of the Aviation
Logistics Industry in Henan Province and Preferential Policies
for Henan Province to Support Zhengzhou Xinzheng Inter-
national Airport to Introduce Base Airlines. To speed up the
construction of Zhengzhou Airport, Henan Province not
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only actively strived for preferential policies from the central
government but also formulated 20 additional preferential
policies, which gave preferential treatment in the aspects of
flight subsidy, route development reward, site rental fee
reduction, and subsidy, land use, financing, talent intro-
duction, and so on. )erefore, Xinzheng Airport in
Zhengzhou becomes the experimental object of this paper.
At this time, other airports in the central and western were
not affected by the preferential policy or the degree of in-
fluence was not as high as Zhengzhou, so they naturally
become the control group.

3.2. Spatial Econometric Model. )e setting of the spatial
weight matrix is the premise and basis of spatial econometric
analysis. Because the airport is a point distribution, it is an
appropriate choice to use a distance-based spatial weight
matrix, but it has the problem of splitting or weakening the
relationship between nonneighbors. For this reason, we
draw lessons from the treatmentmethods of Zhang et al. [36]
and Gao [37] and construct a weight matrix based on
economic-geographical distance. )e expression is as
follows

M �
1

dij

∗
1

Yi − Yj




, (1)

where Yiis the average real GDP per capita of the city where
the airport i located and dijis the large circle distance be-
tween the two airports.

Furthermore, the Global Moran’s I is used to test and
study the spatial correlation of airports.)e test results show
that each variable, including regional economic, airport
passenger throughput, and airport cargo throughput, is
significantly greater than 0 at 1% confidence level.)erefore,
the objects studied in this paper have a strong spatial cor-
relation, which indicates that spatial econometric analysis
can be carried out.

)e data, used in the spatial econometric analysis of this
paper, are the data of 78 airports of the Chinese mainland
from 2001 to 2018. While paying attention to the spatial
autocorrelation of the whole sample airport in China, we
divide the samples into eastern, central, and western for
testing; the classification basis is consistent with the previous
discussion. Referring to the research experience of aviation
economy byWang [32] and Chen et al. [34], in the process of
selecting the model, we start from the SDM and then use
Lagrange Multiplier Test and Wald Test to analyze whether
the SDM can be transformed into Spatial Autocorrelation
Model (SAR) or Spatial Error Model (SEM). )e test results
all reject the null hypothesis, which shows that the SDM is
suitable for this study. Furthermore, Hausman test results
show that the fixed-effects model is more appropriate than
the random effects. Finally, we choose the SDM with fixed
effects for research. )e model is as follows

yit � ρWi
′yit + Xitβ + θWi

′Xit + μi + εit, (2)

where y is the dependent variable of the model, X is the core
explanatory variable and various control variables, W is the

spatial weight matrix, μ, θ, ρ, and β are the parameters to be
estimated, and ε is the error term.

3.3. Variable Selection andData Description. Wang [32] and
Chen et al. [34] collected data from 45 airports in China and
researched their space spillover effect. Based on the research,
this paper expands the sample and selects the balanced panel
data of 78 airports in China from 2001 to 2018. )e data
selected in this paper are mainly fromCivil Aviation from the
Perspective of Statistics (2001–2018), China Urban Statistical
Yearbook (2002–2019), and the annual Statistical Bulletin of
Civil Aviation Airport Production. Some of the missing
values are made up by consulting the National Economic
Development Bulletin and the website of the Bureau of
Statistics.

3.3.1. Airport Development Indicators. Airport cargo traffic
(lncm) and passenger flow (lntra) are the most intuitive and
important indicators to measure the development level of
the airport economy [38, 39]. For the case that a city has two
airports, according to the experience of other scholars, the
passenger and cargo throughput of the airport is combined.

3.3.2. Control Variables. Government intervention (gov).
the degree of market competition depends on the degree of
government intervention [40]; under the fiscal decentral-
ization system, the GDP tournament between regional
governments and the competitive game of officials leads to
incentives for the government to directly intervene in local
economic activities. Particularly, since the airport ownership
reform began in 2001, regional governments have regarded
the aviation economy as a new economic growth pole and
are more likely to carry out preferential policies. To measure
the degree of government intervention, Fan and Zhang [41]
used the ratio of regional government expenditure to GDP.
However, the researches on the aviation economy [42, 43],
which are similar to the content of this article, used the ratio
of fiscal government expenditure to fiscal revenue, to reflect
the degree of government intervention. )e approach is
adopted in this paper.

)e stock of airport facilities (lnrf ) is expressed by the
number of takeoffs and landings of aircraft. )ere are two
main ideas in the selection of representative variables of
airport infrastructure qualification. First, according to the
neoclassical concept of capital, it can be reflected in mon-
etary form, which is mostly used in the existing literature.
Second, it can be reflected in the kind form. Percoco [44]
used the physical form of the number of takeoffs and
landings to measure the airport qualification. Li [33] proved
the necessity of using this measure; first of all, the airport has
externalities, and its investment decision is not merely based
on profit maximization but also based on social benefits.
Secondly, the main economic source of airport investment is
a central investment, so it is difficult to obtain statistical data
and measure it in a unified monetary form. Finally, the
construction period of the airport is long, which usually
takes 2–3 years, and inaccurate results may be obtained by
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measuring it in the form of currency. )erefore, to measure
the qualification of airport facilities, it is an appropriate way
to use the index of the number of takeoffs and landings at the
airport.

Regional economic status (lngdp) is expressed by re-
gional GDP, which has been reduced based on 2001. In the
case that the radiation scope of the airport economic zone is
fuzzy, it is a feasible and common method to use the GDP of
the city where the airport is located, to represent the hin-
terland development level of the airport. Population indi-
cator (lnpop) is expressed by the year-end population.
Human capital (lntea) is generally represented by the
number of college students. Based on the availability of data,
this paper uses the number of full-time teachers in colleges
instead. Tourist attraction (lnta) is represented by the
number of lodging meal business employees. )e research
studies of Yang et al. [27] and David and Saporito [28]
proved that tourism and aviation economy are closely
linked.)e industrial structure (sec) is expressed as the ratio
of the added value of the secondary industry to regional
GDP. Employment in the secondary industry (esis) is
expressed by the proportion of manufacturing industry
employees and the year-end population. Population density
(pd) is expressed by the proportion of the number of people
at the end of the year to the area of administrative area. )is
indicator can be used to reflect the degree of economic
prosperity in the hinterland of the airport. Per capita urban
road area (proad) is expressed by the proportion of the urban
road area to the number of people at the end of the year,
which can reflect the convenience of regional transportation.
Table 1is the main index and calculation method of data;
Table 2is the descriptive statistics of the main indicators in
this paper. It should be noted that SCM only selected air-
ports in the central and western as the research objects.

4. Empirical Results and Discussion

4.1. Empirical Analysis of the Effect of Preferential Policy.
By the data-driven method, SCM obtains the weight of the
control group, which can minimize the mean square error
(the root mean square prediction error, RMSPE) of the
experimental subjects and the synthetic control group before
the implementation of the preferential policy. )e fitting
results of predictive control variables are shown in Table 3.

)e passenger and cargo throughput of the Xinzheng
Airport in Zhengzhou shown in Table 3is similar to that of
synthetic areas.)e RMSPE of freight volume and passenger
flow is less than 0.1, and the predictive control variables,
such as lngdp, gov, lnpop, and sec, are very close to the real
level. )e airport development index of the synthetic area, in
2001 and 2006, is highly similar to that of the experimental
area, which can prove that the fitting effect of the SCM
method is appropriate.

)e weights of the synthesized areas are listed in Table 4.
According to the cargo traffic of Zhengzhou Airport, the
synthetic areas include Nanchang (0.287), Chengdu (0.562),
Luoyang (0.057), and Ganzhou (0.095), which indicates that
Zhengzhou is the closest to Chengdu in the level of cargo
traffic. As for the passenger flow of Zhengzhou Airport, the

synthetic areas are Nanchang (0.032), Harbin (Harbin),
Wuhan (0.158), Luoyang (0.082), and Changsha (0.543),
indicating that the passenger throughput of Changsha
Airport is close to that of Zhengzhou.

)en the SCM is carried out, and the estimated results
are shown in Figure 1. It is shown that, before the imple-
mentation of the preferential policy, the passenger and cargo
throughput of the experimental airport and the synthetic
airport had a good fit, and after the implementation of
preferential policy, the passenger and cargo throughput of
Xinzheng Airport showed an increasing trend. Among them,
it can be observed that there is a difference in the observed
values between the experimental object and the synthetic
object before the implementation of the policy, which may
be the advanced effect of the policy. Before the Zhengzhou
government officially announced the preferential policy,
some enterprises had got the news and quickly signed co-
operation projects. However, compared with the freight
volume, the change of passenger throughput is relatively not
obvious, which may due to the orders of goods trans-
portation mainly come from enterprises, and the passenger
flow is more spontaneous, which confirms the advance effect
of this policy on a certain extent.

4.1.1. Effectiveness Analysis. According to the content, the
passenger and cargo transport throughput of the experi-
mental and synthetic subjects is different after the imple-
mentation of the policy, but the influence of other factors
may not be ruled out. To eliminate the interference of other
policy factors and contingency, the ranking test method is
adopted. It is mainly used to analyze the robustness of the
counterevent experiment, its principle is assuming that the
control group airports implement preferential policies, re-
spectively, and in 2012, we applied the SCM to construct the
synthetic objects and then compared them with the actual
development indicators of each airport. If there is a sig-
nificant difference in the degree of standard change, mea-
sured by the difference between the actual observed value of
the experimental object and the observed value of the
synthetic object, the policy effect difference between the two
is large, and the preferential policy can significantly affect the
experimental area. On the contrary, further research is
needed.

In this paper, the ranking test is carried out on 37 control
group samples outside Xinzheng Airport. However, if the
RMSPE of the experimental object is large, which shows that
the appropriate weight cannot be found to fit the observed
values of the control object, the hypothesis of the SCM is not
satisfied. Referring to the practice of Abadie et al. [45], we
excluded the airport with RMSPE five times larger than the
experimental object in the control group and finally got 25
samples and 32 samples on the cargo and passenger
throughput indicators, respectively. In Figure 2, line charts
of the standard changes of the experimental subjects, the
cargo and passenger throughput of Xinzheng Airport, and
the standard changes of other airports are drawn.

As shown in Figure 2, before the implementation of the
preferential policy, the difference in cargo traffic volume
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between Xinzheng Airport and other airports is relatively
small. However, after the policy, the difference in the
standard change degree of cargo traffic volume between
Xinzheng Airport and other airports is gradually increasing.
)e cargo volume distribution curve of Xinzheng Airport is

located outside other airports, which proves the effectiveness
of the preferential policy effect. If given random disposal,
there is a 1/25 or 4% probability that a similar degree of
variation between a certain airport and its synthetic airport
in cargo throughput will appear. )erefore, the effect of

Table 1: )e main indicators and calculation methods.

Variable type Variable name Variable
symbol Variable definition

Dependent
variables

Airport cargo traffic lncm )e logarithm of airport cargo throughput
Airport passenger flow lntra )e logarithm of airport passenger throughput

Economic level lngdp )e logarithm of actual regional gross domestic product
Industrial structure sec Added value of manufacturing industry/regional GDP

Control variables

Population lnpop )e logarithm of the population at the end of the year
Facilities qualification of airports lnrf )e logarithm of the number of airport takeoffs and landings

Population density pd Population/administrative area

Tourism attraction ability lnta )e logarithm of the number of people employed in the
accommodation and catering business

Per capita urban road area proad Urban road area/population
Human capital lntea )e logarithm of the number of full-time teachers in colleges

Employment situation of
secondary industry esis )e number of employed people in the manufacturing industry/

population
Government intervention gov Government budget expenditure/government budget revenue

Table 2: Descriptive statistics of main indicators.

Variables N Mean SD Min Max
lntra 1,404 13.900 2.314 2.773 18.580
lncm 1,404 8.844 2.984 0.095 15.260
sec 1,404 45.310 10.870 14.950 82.280
lnrf 1,404 9.716 1.915 1.792 13.560
lngdp 1,404 16.510 1.219 12.670 19.600
lnpop 1,404 6.066 0.690 3.884 7.297
pd 1,404 0.049 0.037 0.002 0.271
esis 1,404 0.078 0.088 0.008 0.958
lntea 1,404 8.493 1.385 2.773 11.160
proad 1,404 5.826 6.403 0.049 64.000
lnta 1,404 0.903 0.742 0.044 4.633
gov 1,404 1.974 1.144 0.649 12.400

Table 3: RMSPE comparison chart.

Objects
)e predictive quality of the application of SCM before the implementation of the policy
RMSPE lncm (2001) lncm (2006) gov lnta lnpop pd esis sec lntea proad

Cargo flow at Xinzheng Airport 0.0931 9.85 10.84 1.13 1.49 6.62 0.10 0.07 53.45 10.05 3.40
Synthetic cargo flow at Xinzheng Airport 9.86 10.73 1.54 1.11 6.72 0.07 0.06 47.75 9.82 3.84
Passenger flow of Xinzheng Airport 0.0806 14.24 15.17 1.13 1.49 6.62 0.10 0.07 53.45 10.05 3.40
Synthetic passenger flow of Xinzheng Airport 14.27 15.26 1.39 1.50 6.57 0.05 0.07 46.35 9.98 4.17

Table 4: Synthesized regional weight of development indicators of Xinzheng Airport.

Subjects affected by preferential policies Synthesized area (weight)

Cargo flow at Xinzheng Airport Nanchang 0.287 Chengdu 0.562
Luoyang 0.057 Ganzhou 0.095

Passenger flow of Xinzheng Airport
Nanchang 0.032 Harbin 0.186
Wuhan 0.158 Luoyang 0.082
Changsha 0.543
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preferential policies on airport cargo traffic is significant at
the level of 4%.

However, in Figure 2, after the implementation of the
policy, the gap between Xinzheng Airport and other airports
in the standard change of passenger flow has not increased
significantly, and its distribution curve is in the interior of
other airports, indicating that the policy effect of preferential
policy on the passenger throughput of Xinzheng Airport is
not significant. )is reflects that the transport cost reduction
effect, which is brought about by the preferential policy, may
only be effective for airport cargo traffic, and passengers will
not significantly increase the number of plane trips because
of lower ticket prices. However, whether the preferential
policy is ineffective to the airport passenger throughput still
needs to be further tested.

4.1.2. Robustness Test. To avoid the deviation of the ranking
test results due to the lack of randomness, we further utilize
the falsification test method to inspect the robustness. )e

principle is that if the airport without preferential policy is
selected for analysis, the passenger and cargo throughput of
the airport is similar to that of Xinzheng Airport before the
implementation of the policy, and there is a great difference
between the real value and the composite value after the
implementation of the policy; it shows that the result of the
previous policy effect analysis is not robust. Otherwise, the
analysis results of this paper are credible.

Considering two extreme cases, we construct airports with
the largest weight and zero weight in the synthetic experiment
objects. )e largest weight indicates that the airport is most
similar to the experimental subject, and a weight of zero in-
dicates that the two are quite different. )e robustness test
results of the cargo and passenger throughput indicators of
Xinzheng Airport are shown in Figures 3and 4. From Figure 3,
it can be found that the difference between the actual obser-
vation value and the composite value of the false experimental
objects of Xinzheng Airport cargo throughput index, Chengdu
and Xi’an, does not show a trend similar to Xinzheng Airport
cargo throughput after 2012. However, in Figure 4, the
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Figure 1: Cargo and passenger flow of Xinzheng Airport and its synthetic control objects.
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Figure 2: Distribution map of standard change degree of passenger and cargo flow at Xinzheng Airport and other airports.
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variation trend of the false experimental group of Xinzheng
Airport passenger flow, Changsha and Xi’an, is similar to that
of Xinzheng Airport, which is consistent with the conclusion of
the ranking test, and further illustrates that the preferential
policy only had an impact on the cargo transportation volume
of the experimental airport.)e reason for this phenomenon is
easy to explain. First, the industry transferred from the airport
in eastern China to the central and western is cargo trans-
portation; compared with passenger transport, freight trans-
portation can better improve the regional industrial structure
and promote economic development. Secondly, since the
airport ownership reform in 2001, the contribution rate of air
cargo transport has exceeded that of passenger transport [46].
Air cargo transport has become the engine of regional eco-
nomic growth.

Since then, the research results of SCM showed that
preferential policies have a positive impact on the devel-
opment of airports, especially on cargo transportation. H2is
proved to be correct.

4.2. /e Empirical Results of the Spatial Econometric Model.
)e above content has verified that the preferential behavior
of the government will increase the cargo volume at the local
airport. Furthermore, we will analyze the spatial spillover
effect of airport freight volume through the SDM. If there is a
strong siphon relationship in cargo flow between airports,
then the implementation of preferential policies will in-
tensify this competition.

Based on the research purpose of this paper, we conduct
a subsample study on the airports in the eastern, central, and
western of China. However, the coefficient of independent
variable in the SDM model does not represent the elastic
coefficient, so direct, spatial spillover, and total effect need to
be calculated. )e results are presented in Table 5. For
brevity, the result reports only the variables we care about.

From the direct effects in Table 5, it can be concluded
that, overall, the cargo throughput and passenger
throughput of China’s airports have a positive impact on the
local economy. However, the impact of flight takeoffs and
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landings on the regional economy is significantly negative.
To a certain extent, aircraft takeoffs and landings reflect the
strength of government support to airports; from the neg-
ative impact of the increase in aircraft takeoffs and landings
at the airport on the regional economy, it can be inferred that
these preferential policies may also induce airlines to use
large aircraft and increase the number of flights to obtain
high subsidy standards, regardless of low occupancy rates,
which are equivalent to using financial subsidies to make up
for the problem of inefficient operation. It increases the
burden of regional finance and hinders economic growth. In
the subsample estimation, the passenger and cargo
throughput of the eastern airport plays a significant role in
promoting the regional economy. However, in the central
and western regions, only the airport passenger flow has a
significant promoting effect on the regional economy, while
the cargo traffic volume has no obvious pulling effect on the
regional economy. It is preliminarily inferred that the
eastern region is the Chinese economic center and high-end
manufacturing area, so the demand for air transport in the
eastern region is very large, which can significantly promote
regional economic growth, while the high-end
manufacturing industry in the central and western regions is
underdeveloped, and the freight volume is slightly inade-
quate. As a result, its pulling effect on the economy is not
obvious.

From the decomposition of spatial spillover effects, it can be
found that the spatial spillover effects of various indicators of
airports, in the whole country and the eastern region, are not
significant, which may be because the development of the
eastern airport has entered a mature period, the route network
layout and market division have been completed, and the
competitive relationship has been transformed into a coop-
erative relationship, which leads to the fact that the spatial
spillover effect of an airport on other airports around is weak.
In contrast, the central and western regions of China are vast

and have yet to complete their route network layout; airports in
each region already have made different efforts to grab market
share. )e economic spillover effect of passenger flow from
airports in the central and western on surrounding areas is
significantly positive. But, the spatial spillover effect of cargo
traffic in the central and western airports, which we are
concerned about, is significantly negative, indicating that the
airports in the central and western regions are still in a state of
fierce competition in cargo.

From the total effect of Table 5, we can summarize that
the overall spatial spillover effect of airport cargo traffic in
China is significantly negative, which shows that the com-
petition of local airports in freight transport did not promote
the development of the local economy. On the contrary, the
overall economic income is negative due to disorderly vi-
cious competition.

)e result of the spatial econometric model is closely
related to the selection of the weight matrix. Drawing on
related research experience [32, 34, 37], we select the 0-1
matrix, based on the 800 km distance threshold, and the
matrix, based on the reciprocal of geographical distance, to
study the spatial spillover effect of the airport again. )e
results are consistent with the previous studies, so the
empirical results of the SDM are robust. )e rationality of
H3has been proved, and the cargo throughput of airports in
central and western China shows a siphon effect.

4.3. Discussion Combined with the Results of the SCM and
SDM. From the previous analysis of the SCM, it is con-
cluded that the preferential policy implemented by
Zhengzhou to the aviation economic zone is finally reflected
in the increase of airport cargo (hypothesis 2), which shows
that the current competition focus on airports in central and
western China lies in cargo volume. Furthermore, the re-
search results of SDM show that the spatial spillover indirect

Table 5: Direct, indirect, and total effects of the SDM.

Spatial effect Area lntra lncm lnrf

Direct effect

)e whole country 0.0292∗∗∗ 0.0224∗∗∗ −0.0235∗∗∗
(−3.34) (−4.38) (−3.22)

Eastern region 0.0157∗ 0.0113∗ 0.0135
(−1.7) (−1.83) (−1.53)

Central and western 0.0571∗∗∗ 0.007 −0.0579∗∗∗
(−3.77) (−0.85) (−5.07)

Indirect effect/spatial spillover effect

)e whole country 0.0318 −0.0059 −0.025
(−1.26) (−0.41) (−1.07)

Eastern region 0.0176 0.0092 0.0001
(−1.07) (−0.65) (0.00)

Central and western 0.1356∗∗ −0.0685∗∗∗ −0.1131∗
(−2.35) (−2.93) (−1.90)

Total effect

)e whole country 0.0610∗∗ 0.0165 −0.0485∗
(−2.12) (−0.97) (−1.81)

Eastern region 0.0333∗ 0.0206 0.0136
(−1.65) (−1.16) (−0.65)

Central and western 0.1927∗∗∗ −0.0615∗∗ −0.1710∗∗∗
(−3.09) (−2.27) (−2.63)

t statistics in parentheses. ∗p< 0.1, ∗∗p< 0.05, and ∗∗∗p< 0.01.
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effect of airport cargo transportation in central and western
China is negative ((hypothesis 3), and there is a significant
siphon effect between airports in central and western China.
It indicates that the implementation of preferential policies
in one area will increase the cargo throughput of the local
airport but will correspondingly take goods from other areas.
To offset this impact, other regions have also introduced
policies to reduce the cost of transportation at local airports.

Taking Xi’an as an example, according to incomplete
statistics, the total amount of foreign trade import and export
air cargo, which is diverted by other provinces in Xi’an every
year, amounts to 15000 tons, accounting for 40% of the stock of
international air logistics in Xi’an. To recover this part of the
lost goods, Xi’an issued the Support Measures for Accelerating
the Development of General Aviation Industry and the Incentive
Measures for Investment and Tax Introduction of Xi’anNational
Civil Aerospace Industry Base in July 2019. )e preferential
treatment, given to airports in terms of attracting investment
and operation, far exceeds that of other central and western
regions. In the process of the transfer of eastern airports to the
central and western regions, such a policy is undoubtedly very
attractive, so aerospace companies are likely to choose these
places with more preferential policies. At the same time, Xi’an,
Chengdu, Zhengzhou, and Wuhan, which belong to the
mutual radiation circle, have a competition in aviation re-
sources. If a place heavily subsidizes the air routes, it will seize
the freight resources that originally belong to other regions. To
avoid the local aviation industry that was excessively squeezed,
other regions will inevitably adopt corresponding preferential
policies to offset the impact of the existing preferential policies.
)e production cost of each airport has been temporarily
reduced, the cargo volume has increased, and the cost of goods
originally taken by land has also been reduced to acceptable air
transport. But overall, the cost of air cargo in the central and
western regions is on the rise. Obviously, it is not conducive to
the sustainable development of the region and the air transport
industry. )is can explain why the increase in cargo
throughput at airports in central and western China has a
negative impact on the economy.

Since then, H1has been proved, the implementation of
preferential policies has accelerated the convergent com-
petition in the construction of aviation hubs in the central
and western regions and adversely affected the development
of the regional economy.

4.4. /e Working Mechanism of Preferential Policies. )e
airports can accelerate the flow of labor capital between
regions and promote the upgrading of industrial structure
and regional economic transformation [26, 28]. )erefore,
we will test the working mechanism of preferential policy
from two aspects of human capital and industrial structure.
)e model is as follows:

Yit � α1 + βiD × θi + δiXi + μi + ]t + εit,

D � di × dt.
(3)

Here, Y is the regional economic level, α1is the constant,
policy effect (D) is the interactive term of the time virtual

variable dt(1 after 2011, otherwise 0) and the regional virtual
variable di(preferential areas take 1, otherwise 0), and θ is the
coefficient of the interaction term of the core explanatory
variable (human capital, industrial structure). In this paper,
the interaction term of policy effect D and the two variables
is used to test the mechanism of policy action. X is a series of
control variables, such as airport cargo flow, passenger flow,
takeoff and landing times, and government intervention.
Besides, the model controls the regional effect and time
effect. )e test results are shown in Table 6.

)e first column does not include interaction terms,
which is treated as a comparison. In the second column, the
estimated results of policy effect and human capital are both
significantly positive, and the implementation of policies can
promote regional economic development by improving
human capital. )e interaction term of the two variables is
significantly negative. With the improvement of regional
human capital, the promotion effect of preferential policies
on the regional economy is increasingly weak. Similarly, in
the third column, industrial structure has a positive impact
on the regional economy, but the interaction term between
policy effect and industrial structure is negative, indicating
that preferential policies can hardly play a good effect on the
improvement of industrial structure.)is result is consistent
with the conclusion of existing studies. Preferential policies
can play a good supporting role in areas with poor human
capital and industrial level. To some extent, this confirms the
motivation of the central and western regional governments
to adopt preferential policies for airports. However, with the
development of the economy and society, the promoting role
of preferential policies on the economy gradually decreases
and such measures may not achieve the desired results [11].

5. Further Discussion on the Causes of the
Preferential System

)e rapid growth of China’s economy is inseparable from
the rapid growth of airports in various regions. However,
under the interactive influence of multiple factors, such as
the rise in the price of factors of production in the eastern
coastal areas, the continuous appreciation of the RMB ex-
change rate, the reduction of the proportion of export tax
rebates, and the tightening of trade policies, the cost of
airport operation in these areas remains high, and the re-
strictions on resources and environment are becoming more
and more significant, so the cargo transport activities at the
eastern airport began to shift to the central and western. In
recent years, many aviation hub cities in China have pro-
posed the concept of building airport economic zones or
aviation metropolises. As the factor-intensive economies
move from the east to the west, China has positioned
Zhengzhou, Wuhan, Xi’an, and other cities as vital logistics
hubs in the country. Among them, the goal of Xinzheng
Airport in Zhengzhou is to become an international aviation
logistics center, while Wuhan Airport proposed the devel-
opment task of building an airport economic zone to catch
up with Beijing, Shanghai, and Guangzhou, while Xi’an and
other places are positively influenced by Belt and Road
Initiative and strongly supported by the local government.
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)us, the impact of the airport economy is not limited to
industrial development; spatial planning is imperative.

)e practice of China’s aviation economic zone con-
struction has surpassed related theoretical research in time,
and the air economic zone in the central and western has
unknowingly entered the fiery construction stage. In 2013,
the State Council of China approved the Development Plan
of Zhengzhou Airport Economic Comprehensive Experi-
mental Zone (2013–2025), and the construction of
Zhengzhou Airport has become a national development
strategy. After that, the Civil Aviation Administration of
China approved the Development Plan of Xi’an Aviation
City Experimental Zone (2013–2025). Xi’an strives to build
the Silk Road aviation hub.Wuhan Aviation Economic Zone
covers an area of about 1000 square kilometers, relying on
the advantages of transportation, industry, and talents, and it
has put forward the goal of building a modern waterfront
aviation city. Also, Chongqing Jiangbei International Air-
port has put forward an overall plan for the construction of
an airport metropolitan area, and the Shuangliu area in
Chengdu strives to build a modern airport new city.
Changsha Airport Economic Zone was approved in 2017, to
build a green, ecological, and smart aviation city. From the

development goals and overall strategy of the airport eco-
nomic zones in the central and western, we can see that the
goal of these airport economic zones is to build a modern
aviation city.

Based on the above content, we can understand the
differences in the degree of subsidies to the aviation econ-
omy, which was implemented by the provincial and mu-
nicipal governments in China in terms of time and space.

First, the preferential system has an outstanding policy
effect. In the initial period of the industry, if enterprises
follow the rules, many processes may encounter obstacles.
However, a small number of enterprises had received
support from the government in the process of development,
and then they could overcome the obstacles of the system to
the enterprises, rapidly accumulate development strength in
a short time, and gradually form the pillar of the regional
economy with market competitiveness. For this reason, in
the initial stage of airport construction, it is feasible for the
government to give it policy support to help it tide over the
difficult times.

With the rapid development of China’s economy, the
original economic operation mode and industrial linkages
need to be reintegrated, while the airport economy has
improved the efficiency of the use of information, knowl-
edge, capital, and technology and reorganized the traditional
mode of production in the aspects of passenger flow, lo-
gistics, and information flow, which plays a prominent role
in improving the timeliness and added value of products.
)erefore, the airport economy is not a separate economic
region of each province and city, but a concentrated em-
bodiment of the overall local economic development level.
Almost all regions attach great importance to the con-
struction speed, convenience, intelligence, and coordination
of the airport economy. )e tradition of supporting airport
policy has not disappeared but has become more obvious
and intensive.

Second, the development level of the airport economy in
the central and western is close. Most of the airport eco-
nomic zones in the central and western regions of China
already have mature plans. According to the report of China
Airport Economic Development Index (2019), the top 10 hub
driving indices of the 36 airport economic zones, which are
under construction and planned by the end of 2018, are
Shanghai, Beijing, Guangzhou, Chengdu, Wuhan, Shenz-
hen, Zhengzhou, Chongqing, Hangzhou, and Kunming.
Cities in the central and western account for half of them. In
the central and western, Chengdu, Chongqing, and
Zhengzhou are among the top three in the overall index,
while the total index levels of other provincial capitals are
also very close to them. For airports in the central and
western regions, the earliest ones to receive relevant policy
supports from the local governments will be more com-
petitive. )erefore, the relatively close level of development,
as well as local attention to the airport economy, has become
one of the important reasons for the continuous strength-
ening of the preferential system.

Currently, for gaining more flights and becoming a
major regional aviation hub, key cities in the central and
western have issued flight subsidy policies. )e result will be

Table 6: )e mechanism test of preferential policy.

(1) (2) (3)

D 0.0651∗ 10.3513∗∗∗ 1.1473∗∗∗
(1.90) (9.29) (9.12)

lntra 0.0283 0.0284 0.0288
(1.47) (1.47) (1.49)

lncm 0.0232 0.0232 0.0227
(1.35) (1.35) (1.32)

lnrf −0.0256 −0.0256 −0.0256
(−1.51) (−1.51) (−1.51)

gov −0.0436∗∗∗ −0.0436∗∗∗ −0.0435∗∗∗
(−2.90) (−2.90) (−2.89)

lnta 0.0839∗∗∗ 0.0839∗∗∗ 0.0842∗∗∗
(2.74) (2.74) (2.74)

lnpop 0.4652∗∗∗ 0.4664∗∗∗ 0.4749∗∗∗
(3.82) (3.83) (3.92)

pd 0.1787 0.1891 0.2546
(0.19) (0.20) (0.28)

esis −0.0976 −0.1002 −0.1179
(−0.35) (−0.36) (−0.42)

sec 0.0118∗∗∗ 0.0118∗∗∗ 0.0119∗∗∗
(5.13) (5.14) (5.19)

lntea 0.0546 0.0549 0.0547
(1.56) (1.58) (1.57)

proad 0.0045 0.0045 0.0045
(1.09) (1.09) (1.09)

Dxlntea −0.9480∗∗∗
(−9.17)

Dxsec −0.0221∗∗∗
(−8.56)

Provincial effect Yes Yes Yes
Time effect Yes Yes Yes

_cons 11.1517∗∗∗ 11.1411∗∗∗ 11.0849∗∗∗
(14.52) (14.52) (14.47)

R 2 0.971 0.971 0.971
N 1404 1404 1404
t statistics in parentheses. ∗p< 0.1, ∗∗p< 0.05, and ∗∗∗p< 0.01.
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three effects. First, the resources obtained by the airport are
too concentrated, which is relatively not conducive to the
development of other industries and resulting in a crowding-
out effect. Second, the preferential model will produce a
certain degree of dependence, making specific industries
wait for the arrival of local protection or preferential con-
ditions, but cannot involve in the larger-scale market
competition, affecting the long-term development of the
industry. )ird, on the one hand, this measure will increase
the financial burden of the city, which is not conducive to the
healthy development of the regional economy. On the other
hand, the preferential policy will not make the region have a
better space for development; on the contrary, it will increase
the vicious competition of the airport economy. To cope
with the flight subsidies of neighboring provinces and cities,
all localities must constantly increase their preferential
conditions. Owing to the fact that the preferential system
cannot bring the expected high income and forms the re-
source distortion, it will produce a result, which is contrary
to the initial desire of the implementation of the preferential
system, and finally affect the development of the regional
economy. All these indicate the aviation hub dispute trend
towards more intense competition.

6. Main Conclusions and
Policy Recommendations

At present, the governments of the central and western
regions have issued policies to vigorously develop aviation
hubs, but it may lead to repeated construction and con-
vergent competition. We collected sample data from 78
airports of Chinese mainland from 2001 to 2018. By using
the SCM, we found that the preferential policy had a positive
effect on airport cargo traffic, and the results passed the
robustness test. Furthermore, we used SDM to study the
spatial spillover effect of airports. )e results show that the
spatial spillover effect of airport cargo traffic in central and
western China is significantly negative, and there is fierce
competition in cargo transport among airports. )e
implementation of preferential policies has intensified this
competition and further led to the growth of cargo transport
volume which harms the regional economy. At the same
time, the results of mechanism analysis show that the airport
has a greater role in promoting the economy in areas with
insufficient human capital and industrial development,
which also proves the motivation of the central and western
regions to carry out competitive subsidies for airports.
Judging from the current situation, the preferential policy in
the aviation economy will accelerate the vicious competition
in the aviation economic zones in the central and western
regions, which is not conducive to the optimization,
upgrading, transformation, and development of the regional
economic structure in the long run. At the same time, after
more than ten years of construction and accumulation, the
national airport economic zone has entered a stage of deep
development. As a new economic form and an important
part of the regional economy, blindly giving preferential
treatment to it is likely to disturb the market order.

Based on the above conclusions, we put forward the
following policy recommendations.

First, the GDP championship system needs to be im-
proved. )e GDP tournament system is the direct reason for
the formation of the preferential system. To improve it, it is
necessary to improve the promotion system of government
officials. )e country cannot merely take the growth of GDP
as the only political achievement nor judge the economic
development of the provinces simply by the level of GDP.
Second, the policies for large multinational enterprises must
be transparent. )e aviation preferential policies of various
regions for large multinational enterprises need to be an-
nounced to the public, so as to reduce regional unfair
competition and prevent foreign enterprises from obtaining
unfair subsidies in China, which will reduce the negative
impact on the national economy and promote fair compe-
tition. )ird, the Civil Aviation Administration of China has
better continued to deepen the market-oriented reform of
civil aviation domestic freight rates, strengthen the market
price determination mechanism, and gradually liberalize the
passenger transport prices and cargo transport prices of more
routes in order to finally realize the transportation price
determined by market competition. Fourth, multiple airports
need to form a regional consultative mechanism for subsidy
policies. )ere is no real winner in the price war, and the
central and western regions need to realize the harm of
malicious competition; according to the characteristics and
advantages of the local economy, they need to formulate the
key development path of the aviation economy, take the path
of differentiation, and form a transparent and efficient re-
gional consultation mechanism. Particularly, the release of
local subsidy policies is the best to fully communicate with the
surrounding airports in advance.

Data Availability
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the Bureau of Statistics.
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