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Abstract. As the most common means of transportation in China, automobiles have brought considera-
ble challenges to China's infrastructure due to the year-by-year increase in automobile exports in recent
years. Therefore, China's policies towards the automotive industry have been different at different times,
requiring the use of fiscal policies to guide and support the development of the automotive industry.
Vehicle purchase tax (VPT), as an important tax in the automobile sales environment, plays a key role
in the development of the automobile industry. This paper uses a difference-in-difference (DID) model
to assess the implementation effect of China's third VPT incentives, taking the total monthly sales of
vehicles enjoying China's VPT incentives as an explanatory variable, dividing them into a control group
and an experimental group according to whether or not they enjoy the incentives, and adding the two
influencing factors of the industrial value-added and the CPI as control variables. The results of the
study show that China's third VPT incentive policy has had the desired effect, and that passenger auto-
mobile sales have continued to grow, boosting automobile consumption and, in turn, China's economic
growth.
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OPUTMHAJIbHAA CTATbA

AHAZIM3 METOOOB WCC/IEAOBAHMA HAJIOTOBOWM MOJMTUKU NPU  NOKYMNKE
TPAHCMOPTHbBIX CPEACTB B KUTAE: MOZEJIb DID

J1. lvo, Ypanbckuii hepepanbHblii yHUBEPCUTET MMeHU nepeoro MpesuaeHTta Poccum B.H. EnbumHa, EkatepuH6ypr, Poccus
U.A. MainbypoB, Ypanbckuii hefepasnbHbiii yHUBEPCUTET MMeHM nepeoro MNpesuaeHTa Poccumn B.H. EnbumHa, EkaTepuHBypr,
Poccusa

AHHOTauMA. Ha NpoTskeHun nocnegHux net HabnaaeTcs TeHAEHUUS YBETIMYEeHUS KOMYeCcTBa aBTOMO-
6unen, aBNSOLWLMXCSA Hanbonee pacnpoCcTpaHEHHbIM CPeACTBOM nepeasmxkeHns B Kutae, uto cospaer ce-
pbe3Hble NpobneMbl 419 MHPPACTPYKTYPbl CTPaHbI. B TO ke BpeMsl HeNb3s HE OTMETUTb, YTO NonuTuKa Ku-
Tas B OTHOLLUEHUW aBTOMOBUIbHOM NPOMBILLNEHHOCTU B pa3HOE BpeMs OT/IMYanach, 4tTo TpeboBano npopa-
60TKM 1 aganTaummn HanoroBo-6104KETHOW MOMUTUKM OJ1 Pa3BUTUS U NMOAAEPXKKU OTpac/v aBTOMOBWIb-
HOM NPOMBIWNEHHOCTU. Hanor Ha NOKyMKy TpaHCNOpTHbIX cpeacts (VPT) Kak BaXkHbI aneMeHT B chepe
npoaa>k aBTOMoOBGUIEN UrpaeT KNKYEBYHO POJib B Pa3BUTUM CEKTOPA aBTOMOBWIIbHOM MPOMbILLAEHHOCTU. B
[AHHOW CTaTbe MCMOoJb3yeTcs Moaenb «pa3Hmua B pasHuue» (DID) ons oueHkun addekTa peanusaumm mep
noanepXku un ctumynupoBaHus VPT B Kutarickon HapoaHon Pecnybnuke. O6wmii exxeMecsyHbli 06beM
npoAaXk TPaHCNOPTHbIX CPEeACTB, MOANAAAOLWNI NOA IbroTHbIe ycnosusa VPT, paccMaTpmuBaeTCs B KayecTse
K/IIOYEBOV NepeMEeHHOl 1 NoApPa3AeNseTCs Ha KOHTPOJIbHYIO U 3KCMEPUMEHTASIbHYIO rPYMMbl B 3aBUCUMO-
CTU OT TOrO, UCNONb3YIOTCS SIN MePbl MOAAEPXKN UNU HET. [Tp1 3TOM B KaYeCTBE KOHTPOJIbHbIX MEPEMEHHbIX
paccMmaTpmBaloTcs ABa GakTopa, KOTOPble OKa3bIBAKOT CYLLECTBEHHOE BAUSHME — fobaBneHHas CTOMMOCTb
B aBTOMOGOW/IbHOM NMPOMBILWNEHHOCTU U UHOEKC NOTPeOUTENbCKUX LeH. Pe3ynbTaTbl UCCNeaoBaHUS MoKa-
3bIBaIOT, YTO NonuTUKa ctumynmposaHus VPT B Kutae gana xxenaemblin 3hEKT U, Kak cneacTsme, ypoBeHb
NPoAaX NIerkoBbIX aBTOMOBUIEN NPOAOIXKAET CTabUIbHO YBENNYMBATLCS, YTO, B CBOIO 04Yepeab, NpUBOAUT
K OLLyTUMOMY BKJ13[ly B 3KOHOMUYECKUI poCT Kutas.

KnioueBble cnosa: 06bem npogaxk asTomobunen, COVID-19, mogens DID, Hanor Ha NOKynKy TpaHCMOPTHbIX
cpencTs

BbnaropaapHocTH: aBTOPbI BblpaXkatoT 6arogapHOCTb HaumoHanbHOMy 610p0 cTaTUCTUKM Kutamckom Hapona-
Hor Pecny6nukm (NBSPRC), locyaapcTBeHHOM Hanoroson aaMMHUcTpaumm Kutanckon HapogHoin Pecny6-
nunkun (SATPRC), Kutanckon accounaumm aBTOMOBUNbHBIX AMNEPOB 3a NpeaocTaBieHne JaHHbIX.
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Introduction

Vehicle purchase surcharge is extremely critical in
China's transportation infrastructure. It is an ex-
tremely important source of funds for China’s trans-
portation infrastructure. It is also a mandatory tax in
China. After the tax is collected, all of it will be in-
vested in the construction of China’s public transpor-
tation.

Since China resumed the policy of levying vehicle
purchase tax at a rate of 10 per cent on vehicles with
a displacement of 1.6L and below in 2001 [1], the tax
has been growing steadily [2]. And the first time China
implemented the preferential vehicle purchase tax
policy was in 2009.In the same year there was a
global subprime crisis and industries were slowly re-
covering their production. Since January 20, 2009, the
new policy states that when purchasing passenger
cars with an engine capacity of 1.6L and below in
China, the vehicle purchase tax will be halved, that is,
the vehicle purchase tax will be levied at a rate of 5%.
The data in Figure 1 shows that in the year when the
preferential policy was implemented, China's vehicle
purchase tax revenue has increased significantly. Chi-
na's first vehicle purchase tax incentive policy was
stopped after less than 2 years of implementation.

Di Wu [3] argues that China's purchase tax has not
yet been resolved in terms of methodology, collec-
tion management, institutions and other legacy is-
sues; Baoyi Deng [4] proposes for the first time that
the tax rate should be consistent with both the

principle of fairness and the concept of sustainable
development, encouraging consumers to purchase
energy-efficient vehicles; M. Ahman [5] argues that Ja-
pan, in response to the economic crisis, promotes the
development of hybrid vehicles and introduces a pur-
chase tax on energy-efficient vehicles to carry out
preferential policies, and achieved significant results.
M.A. Boyle [6] combed through the tax incentives for
hybrid cars in each state of the U.S. in 2005, and
A. Chandra et al [7] study showed that consumers in
Canada purchased more energy-efficient cars due to
the lower tax on hybrid and electric cars; Tuoyang [8]
studied the relationship between tax breaks in the
automobile market and the supply and demand of au-
tomobiles. His article takes vehicle purchase tax as a
case study and adopts double-difference panel anal-
ysis method to prove the stimulating effect of vehicle
purchase tax incentives on consumption as well as
the radiation-driven effect of the automobile industry
on the national economy. To summarize, we can say
that there are many institutional research articles
on the policy of preferential tax on vehicle pur-
chases, but there is relatively little research on the
impact of preferential purchase tax policies vehicles
for car sales. This article analyzes the impact of the
tax for the purchase of vehicles for car sales during
Covid-19 based on DID model, which provides an an-
alytical basis for tax reform after epidemic.

National Vehicle Purchase Tax (100 million yuan) / HaunoHanbHbI/ Hanor Ha NOKynKy
TpaHcNopTHbIX cpeacTs (100 MUNNMOHOB t0aHew)

1000 1500

2000 2500 3000 3500 4000

Fig. 1. China’s Vehicle Purchase Tax from 2002 to 2022/ Puc. 1. Hanor Ha NOKYNKYy TpaHCNOPTHbIX cpeacTs B Kutae c 2002 r.
no 2022r.

Source: compiled by the authors based on public data from the State Administration of Taxation / /cro4Huk: cOCTaBNeHO aBTOpaMn Ha

OCHOBE 06LWen0CTYNHbIX AaHHbIX FOCyAapCTBEHHOM HAaIOrOBOM CNYXO6bI
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Results and Discussion

The double-difference DID model and the general
equilibrium CGE model are two commonly used mod-
els that are highly practical for analyzing the effects
of fiscal policy, have high quantification accuracy,
and the results obtained are relatively accurate [9]. In
previous studies, when using the DID model for em-
pirical analysis, the model established only set policy
dummy variables and explained variables [10], but
changes in automobile sales in a certain country are
not only affected by policy factors, but also by the su-
perposition of macroeconomic environment, per-
sonal consumption preferences and other factors
[11].

The double difference model has been widely
used in recent years to assess the effect of policy im-
plementation, which can accurately and effectively
assess the real effect of policy impact. Combined with
the research of Ye Fang [12], the basic idea of model-
ling using the double difference model in this paper
is: car sales are divided into experimental and control
groups according to the time series [13]. At the same
point in time, the experimental and control groups
are affected by different degrees of policies [14]. Data
significance was tested by t test [15]. In the past,

China's purchase tax incentives only targeted cars
with emissions below 1.6L, and vehicles with other
emissions were still taxed at the original rate, while
the current round of incentives targets cars with
emissions below 2.0L, which provides a wider range
of incentives.

As we all know, since 2019, due to the impact of
the COVID-19 epidemic, global GDP has shrunk signif-
icantly, with most countries experiencing negative
growth. China's GDP has also slowed down to varying
degrees. Therefore, GDP has an indirect impact on
people's purchasing power to some extent, and there
is hysteresis. Therefore, based on previous research,
this paper adopts some new control variables in order
to estimate the model better, more quickly and intu-
itively, and to obtain more accurate research conclu-
sions.

The implementation of vehicle purchase tax in-
centives is mainly to maintain the smooth and
healthy operation of the automobile market economy
and to boost GDP growth. When evaluating the effect
of vehicle purchase tax incentives in this paper, how
car sales change is the focus of this paper. According
to the requirements for building the model, we set
the following variables, as shown in 7able 1.

Table 1/ Tabsmuya 1

Variable settings / HacTpoiKku nepeMeHHbIX

0:::::1:3:"{@ Name / HazsaHue Note / 3ameuaHus
Y Monthly total sales of passenger cars enjoying incentives explanatory variable
T Grouping Virtual Variables -
A Policy implementation dummy variables -
TA Interaction terms between subgroup dummy variables and policy Core explanatory

implementation dummy variables variables

X1 value added by industry control variable
X2 CPI control variable

Source: compiled by the authors //cro4yHuk: coctaBneHo aBTopamun

This paper explores the issue using monthly data
on relevant variables for the years 2021-2022, which
are collated from the National Bureau of Statistics of
China, the National Taxation Bureau of China, the
China Automobile Dealers Association, and the China
Passenger Vehicle Federation. The data in this paper
are processed and modelled using SPSSPRO software.
In order to weaken the influence of heteroskedastic-
ity of the data series, the relevant data are logarith-
mised.

According to the basic principle of double differ-
ence model, the following model is established as
the double difference model of this paper:

Y, =bytb o Tby e A +b T oA+ B X 2T+, 0 X, T+, @)

Where, Y is automobile sales volume; i is different
displacement specifications; t is month; bo is a con-
stant term; TtAt is the interaction term between the

grouping dummy variable and the policy implemen-
tation dummy variable; Y, is total monthly sales vol-

ume of automobile in different months; ¢is the

disturbance term; T, is different months, 1 if in the
policy preference period and O otherwise; 4, is the

while-stop variable, which is 1 if it is a passenger car
enjoying the preferential policy and 0 otherwise.

b0, b1, b2, b3, B1, B2 are the coefficients of each
item, and b3 is the important research object of this
paper. and b3 is the important research object of this
paper. Its size reflects the net effect of the vehicle
purchase tax policy adjustment, that is, the greater
the sales of cars enjoying preferential policies, the
more significant the demand-pulling effect. With the
help of analytical software, the results of the DID
model were obtained as shown in 7able 2.

The double difference effect value (Diff-in-Diff) is
958548.686>0 and shows significance at 1% level, im-
plying that the policy plays a positive role. For pre-
experimental (base period), the Diff effect value is
1126032.600 > 0 and shows significance at 1% level,
implying that the effect value of the experimental
group is significantly higher than the effect value of
the control group in the pre-experimental period. For
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the pre-experimental (base period), the Diff effect
value is 2084581.286 > 0 and shows significance at 1%

experimental group effect value is significantly
higher than the control group effect value.

level, implying that the pre-experimental
Table 2 / Tabnmya 2
Summary of DID Model Results / CBoaka pesynstaTtos moaenu DID
Time / Bpemn Items / Mynir Effect Value Sales / 3HaueHue Standard Deviation / /T P/N
3¢ deKkTa o6bemMa npoaaK CTaHAapTHOE OTKJIOHEeHue
Control -77090.021
Before Treated 1048942.579
Diff(T-C) 1126032.600 181646.552 6.199 0.000**
Control -123095.410
After Treated 1961485.876
Diff(T-C) 2084581.286 153519.356 13.579 0.000**
Diff-in-Diff 958548.686 237831.164 4.030 0.001**
R2:0.930, Adjustment of R2:0.911
* p<0.05 ** p<0.01

Source: calculated by authors using Spssau based on collected data //croyHuk: paccunTaHO aBTOpaMm C UCMOJSIb30BaHMEM SpsSsau Ha OCHOBE
COBpPaHHbIX AaHHbIX

The DID model usually needs to be tested for
parallel trend, and there are various test methods,
including t-test, graphical method, interaction term

regression method, etc. In this paper, we use t-test
to test for parallel trend, and the test results are
shown in 7able 3and Table 4.

Table 3/ Tabamya 3

t-test (Before) / t-Tect (00)

Projects / MpoekTbl IS:::;(:);(::::S/) Treated / O6pa6oTka Diff / Oudd T/T P/N
Sales Volume 58598.200 1184630.800 1126032.600 3.992 0.016*
Control variable 1 0.286 0.286 0.000 0.000 1.000
Control variable 2 1.500 1.500 0.000 0.000 1.000
* p<0.05 ** p<0.01

Source: calculated by authors using Spssau based on collected data //cToyHuk: paccYMTaHO aBTOpaMm C UCMONb30BaHMEM SpSsau Ha OCHOBE

COBpPaHHbIX AaHHbIX

The above table shows the t-test method of paral-
lel trend test, that is, for the pre-experimental data,
processing variables and explanatory variables t-test,
sales show significance, indicating that to meet the
"parallel trend” test; the other two control variables
industrial value added and CPI did not show signifi-
cance, indicating that does not meet the "parallel
trend” test.

The table above demonstrates the results of the t-
test between the treatment variables and the study
variables after the experiment. If the data shows sig-
nificance, it means that there is a significant differ-
ence between the control group and the experi-
mental group at the time after the experiment.

The principle of the DID model is to use OLS re-
gression to perform effect size testing. Through anal-

established in this article can be obtained, as shown
in 7able 5.

In the regression results, the determination coef-
ficient R2 and the adjusted determination coefficient
R2 are 93.00% and 91.10% respectively, indicating
that the goodness of fit of the sample equation is
high. The p value of the F statistic is 0, indicating that
the overall significance of the equation is high, indi-
cating that the model has certain economic signifi-
cance. After testing the significance of the variables,
the net effect of the vehicle purchase tax preferential
policy on car sales is the coefficient of the cross term
958548.686, indicating that the implementation of
the policy increased the monthly sales of passenger
cars with an engine displacement of less than 2.0 li-
ters by 958548 units.

ysis, the OLS regression results of the model
Table 4 / Tabnuya 4
t-test (After) / t-Tect (nocne)
. Control (n=7) / Treated (n=7) / .
Projects / MpoeKTbi KouTponb (n=7) 06pa6oTka(n=7) Diff / Dudd T/T P/Nn

Sales volume 59423.286 2144004.571 2084581.286 63.662 0.000**
Control variable 1 0.297 0.297 0.000 0.000 1.000
Control variable 2 2.286 2.286 0.000 0.000 1.000
* p<0.05 ** p<0.01

Source: calculated by authors using Spssau based on collected data //cro4yHuk: pacCYMTaHO aBTOpaMm C UCMOSIb30BaHMEM SpsSsau Ha OCHOBE

COBpaHHbIX AaHHbIX
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In summary, the demand-pulling effect brought
about by the implementation of China's preferential
vehicle purchase tax policy is significant. As can be
seen from the mechanism of the tax policy, the pref-
erential policy indirectly lowers the relative price of
small-displacement vehicles by lowering the

purchase tax rate for small-displacement vehicles,
and at the same time makes the real income of con-
sumers relatively higher, thus guiding consumers to
increase their consumption of automobiles, and
thus achieving the purpose of stimulating the
growth of the domestic economy.

Table 5 / Tabauya 5

OLS Regression Analysis Results (n=24) / PesynbTaTbl perpeccMoHHoro aHanusa OLS (n=24)

Regression coefficients /

KoadduumeHTbl perpeccumn i
-77090.021
Constant (-0.340) -553690.801~399510.760
Industrial Added Value 17?1833'17)57 -181520.447~531197.960
57122.891
CPI (0.429) -222616.857~336862.639

Whether the experimental group

1126032.600**

(6.199) 744407.355~1507657.845

-46005.389

Time

(-0.233) -461339.640~369328.862

958548.686™"

Whether the experimental group*TIME

458883.951~1458213.420

(4.030)
Sample Size 24
R? 0.930
Adjustment of R? 0.911
F/® F(5,18)=48.189, p=0.000

Explanated variable: Total Monthly Sales of Passenger Cars Enjoying Preferential Policies

* p<0.05 ** p<0.01

Source: calculated by authors using Spssau based on collected data //croyHuk: paccunTaHO aBTOpaMm C UCMOJSIb30BaHMEM SpSsau Ha OCHOBE

COBpPaHHbIX AaHHbIX

Conclusion

This paper studies the stimulating effect of the
adjustment of China's vehicle purchase tax incen-
tives on automobile sales by establishing a double-
difference model, and the results of the study show
that both incentives have significantly increased au-
tomobile consumption in the short term.

1) In 2009-2010, the Chinese government imple-
mented the preferential policy on automobiles for
the first time, and the sales of automobiles in-
creased substantially in the second year, and the
growth decreased after the preferential policy
ended; in 2019, against the background of economic
globalization encountering a countercurrent and
the New Crown Epidemic being difficult to end in
the short term, the Chinese government implements
the preferential policy once again in 2022, and ap-
propriately reduces the purchase tax rate which is
conducive to stimulating the potential automobile
consumption or pull forward consumption, which in
turn can promote the stable development of the au-
tomobile industry and the national economy to a
certain extent in the short term.

2) According to the implementation of the two
preferential policies, the development of the auto-
mobile industry is not only affected by policy fac-
tors, but also by macroeconomic factors, and China’s
tax incentives for small-displacement vehicles last

for a maximum period of no more than two years,
which is not only detrimental to stabilizing the over-
all sales volume of small-displacement and new-en-
ergy vehicles, but also detrimental to the stability of
the country’s tax revenues. It is recommended that
the number of tax incentives be reduced and that
the tax incentives for vehicle purchase tax be imple-
mented on a long-term basis.
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