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Based on the analysis of the high-speed rail industry chain, first, this paper divides the high-speed rail industry chain into
infrastructure construction market and manufacturing market of mobile equipment and, second, this paper uses the empirical
method of new experience industry organization to measure the market power premium of the high-speed rail upstream market.
+e study shows that the market power premium of the high-speed rail upstream market is 0.551, and the scale elasticity is 0.314,
indicating that there is no systematic market power in the high-speed rail upstream market and there is significant scale dis-
economy. +e vertical market structure where “private enterprises dominate the upstream competition market and state-owned
enterprises dominate the downstream oligopoly market” is further established. Based on the perspective of enterprises’ entry in
upstream markets, the social welfare of the high-speed rail industry market structure is analyzed. It is found in the study that the
upstream market of the high-speed rail industry has a tendency of insufficient enterprise entry, and the total social welfare
increases with the increase in the number of upstream enterprises entry. What is more, the profit of enterprises in the upstream
market of high-speed rail decreases with the increase in the number of enterprises in the upstream.+is paper believes that policies
such as stimulating upstream high-speed rail enterprises entry, providing subsidies to upstream enterprises, reducing upstream
enterprises’ entry barriers, and expanding international markets can effectively improve the overall social welfare of the high-
speed railway industry.

1. Problem Presentation

Since the reform and opening up 40 years ago, with the
deepening of the market-oriented reform of state-owned
enterprises, China’s downstream product market has basi-
cally achieved free competition, and the market mechanism
has gradually played a decisive role in resource allocation. Ji
and Guo estimated the upstream market of 122 sectors in
China. +e results showed that, in the industries of oil,
natural gas, iron ore, heavy metal, and other raw materials
supply and energy exploitation [1], state-owned enterprises
dominated the upstream market, while in the industries of
product service, operation, and sales, private enterprises
dominated the downstream market [2]. According to the
estimation of Wang and Shi, the average value of the
Herfindahl index of China’s upstream industries in 2007 was
0.21. According to the US Department of Justice’s HHI

measure of industrial concentration, the market structure
corresponding to this value is an oligopoly structure [3]. To
sum up, China’s domestic market has basically formed a
vertical structure in which “state-owned enterprises domi-
nate the upstream market and private enterprises dominate
the downstream market” (Liu [4], Li et al. [5], and Qian [6]).

+e traditional railway transportation industry has
public welfare attributes and aims to provide cheap trans-
portation services [7]. China’s railway transportation in-
dustry has many problems and phenomena that inhibit
industrial development and reduce social welfare, such as
high investment, high debt, low efficiency, and low profit [8].
China has successively implemented policies such as
railway privatization reform, railway industry restructuring,
and internal competition in the railway industry. +e
market-oriented reform of railway transportation enter-
prises has become a major trend. Different from the
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traditional railway transportation industry, the high-speed
railway industry meets the higher-level needs of passengers,
including the saving of travel time, the comfort of the
journey, and the services of additional products. +erefore,
the high-speed railway transportation service is not a tra-
ditional public welfare transportation service.

As a special railway transportation industry, does the
market structure of the high-speed rail industry conform to
the vertical structure of “state-owned enterprises domi-
nating the upstream market monopoly and private enter-
prises dominating the downstream market competition”
that has been formed in the domestic market? What are the
constraints in the development of the high-speed rail in-
dustry? How to improve the overall social welfare through
industrial or competition policies? Based on the analysis of
the high-speed rail industry, this paper divides the high-
speed rail industry into an upstream market focusing on the
infrastructure construction and mobile equipment
manufacturing, and a downstream market focusing on
providing passenger transportation services adopts the
empirical method of new experience industrial organization
tomeasure the upstreammarket power of the high-speed rail
and establishes an asymmetrically distributed vertical
structure of the upstream and downstreammarkets in which
“private enterprises dominate the upstream competition
market and state-owned enterprises dominate the down-
stream oligopoly market.” Based on the perspective of en-
terprises’ entry in the upstream market, the social welfare
situation of the market structure of the high-speed rail in-
dustry is analyzed, and the research results provide useful
reference suggestions for improving the overall social wel-
fare of the high-speed rail industry. +e research framework
of this paper is shown in Figure 1.

2. Literature Review

+e purpose of high-speed rail development is to provide
fast, comfortable, and safe passenger transport services with
large volume, high speed, and low pollution. According to
the Medium- and Long-Term Railway Network Planning of
2016, the high-speed railway network expanded from “four
vertical and four horizontal planning” to “eight vertical and
eight horizontal one.” It is estimated that, by 2020, the high-
speed railway operation mileage will reach 30000 kilometers
and, by 2025, the mileage will reach 38000 kilometers. At
that time, the high-speed rail network will connect almost all
large- and medium-sized cities in China, and the time travel
distance between adjacent cities will not exceed one hour. By
2018, China’s high-speed rail has exceeded 29000 kilometers,
ranking first in the world [9].

With the rapid expansion of China’s high-speed rail
network, the development of high-speed rail industry has
been gradually valued and challenged. Most of the previous
studies focused on the relationship between high-speed rail
and national economy (Lin et al. [10], Zhao et al. [11], Wu
et al. [12], and Chen and Haynes [13]), the relationship be-
tween high-speed rail and regional development (Lin et al.
[14] and Hu et al. [15]), and the competition between high-
speed rail and othermodes of transportation (Wang et al. [16],

D’Alfonso et al. [17], andWang et al. [18]). For example, Tang
Rong and Gu Naihua (2018) used the method of PSM-DID to
empirically analyze the impact of high-speed rail development
on the productive services and found that the appearance of
high-speed rail reduced the revenue of productive services
and there is regional heterogeneity [19]; Lin Xiaoyan (2015)
used the yes-no method to analyze the impact of Wuhan-
Guangzhou high-speed railway on talent attraction.+e study
found that the high-speed railway can effectively promote the
flow of factors and increase the talent agglomeration effect of
cities along the railway [10]; Hu Jing (2015) used the Her-
findahl index to measure the industrial agglomeration of the
tourism industry in Hubei Province. +e study showed that
the high-speed rail has increased the industrial agglomeration
level of the tourism industry in Hubei Province, but there are
significant regional differences [15]; D’Alfonso (2015) con-
structed a duopoly model of high-speed rail and civil aviation
and analyzed the competition impact of high-speed rail and
civil aviation. +e study showed that even if the level of
pollutants emitted by high-speed rail is much lower than that
of civil aviation, because the substitution effect and the
stimulation effect coexist simultaneously, the large-induced
demand may make the high-speed rail have a net negative
effect on the environment [17].

+ere are few researches regarding the high-speed rail as
a complete industrial chain system. Jiang Mingyi (2019)
analyzed the correlation effect of the high-speed rail industry
on related industries from an industrial perspective. +e
study found that the backward correlation effect of the high-
speed rail is mainly manifested in mechanical equipment
manufacturing and metal product manufacturing. +e
forward correlation effect of the high-speed rail is mainly
manifested in finance and education, services, and other
tertiary industries [20]. In this paper, the high-speed railway
is regarded as a complete industrial chain system, and the
high-speed railway industry is divided into the upstream
market mainly for infrastructure construction and mobile
equipment manufacturing and the downstream market
mainly for providing passenger transport services. +e
empirical method of new experience industrial organization
is used to measure the upstreammarket power. Based on the
analysis of the upstream and downstream markets of the
high-speed railway industry, the asymmetrical vertical
structure of the upstream and downstreammarkets in which
“private enterprises dominate the upstream competition
market and state-owned enterprises dominate the down-
stream oligopoly market” is constructed. And the social
welfare of the high-speed rail industry market structure is
analyzed based on the perspective of enterprises’ entry in the
upstream market.

3. Market Segmentation of High-Speed
Rail Industry

3.1. Upstream Market of High-Speed Rail Industry.
High-speed railway industry is a high-tech complex system
including engineering design, infrastructure construction
(high-speed railway network construction), mobile equip-
ment manufacturing (high-speed railway EMU
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manufacturing), communication signal and control system,
operation and maintenance, and other subsystems (Lv and
He [21]), in which the upstream industry chain of high-
speed rail includes enterprises which engage in high-speed
rail network infrastructure construction, mobile equipment
manufacturing, and other enterprises [22]; the downstream
industry chain of high-speed rail is the passenger transport
service enterprises. +is article used the empirical method of
new experience industrial organization to measure the
market power of the high-speed rail industry upstream
market by drawing on the methods of Yu and Jiang [23] and
Zhang and Zhang [24].

3.1.1. Regression EstimationModel. +e empirical method of
new experience industrial organization was first proposed by
Bresnahan. +is method uses the economic data of the
industry to evaluate the market power of the monopoly
market through the estimation model of Solow production
function and does not need the accounting data which are
difficult to obtain. Hall extended the traditional NEIO
model, but his assumption of constant returns to scale is not
in line with the actual situation. Kettle revised the as-
sumption of constant returns to scale to improve the model
[25]. +is article uses Kettle’s improved NEIO model to
measure the premium situation of the upstream market
power of the high-speed rail industry.

+e production function that introduces technological
changes and scale differences is shown in the following
equation, where Qit represents the output of company i in

period t, Xit represents the factor input of company in
period t, and Ait represents the technology progress:

Qit � Ait ∗Fit Xit( 􏼁. (1)

Assuming a representative enterprise Qt � At ∗Ft(Xt),
make the difference on the logarithm of the production
function:

lnQit − lnQt � lnAit − lnAt + lnFit Xit( 􏼁 − lnFt Xt( 􏼁. (2)

Assuming qit
∗ � lnQit − lnQt, ait

∗ � ait
∗ � lnAit − lnAt,

and x∗it � lnXit − lnXt, from the transformation of differ-
ential mean value theorem, we can get the following result:

qit
∗

� ait
∗

+ 􏽘
m

j�1
αj

itx
∗j
it . (3)

According to the equilibrium condition MFC�VMP,
the following result is obtained:

w
j
it � p∗ 1 −

1
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􏼠 􏼡∗Ait ∗
zFit

zX
j

it

. (4)

It can be obtained from λ� P/MC� 1/(1− 1/μ):

qit
∗

� ait
∗

+ λit 􏽘

m

j�1
ρj

itx
∗j
it . (5)

+e elements of capital investment are needed to be
separated, wherein ηit represents the scale elasticity and ρj

it

represents the proportion of input of noncapital elements in
total output, so it can be obtained:

Social welfare analysis of China’ s high-speed rail industry:
Based on the perspective of enterprises’ entry in upstream
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Figure 1: +e research framework of this study.
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+e fixed effect is removed by a∗it � ai + μit, and the
autocorrelation is eliminated by first-order difference:

Δq∗it � λ∗Δx∗vit + ηx
∗k
it + Δ]it. (7)

+en, the regression estimation equation is obtained:

q
∗
it � α + λx

∗v
it + ηx

∗k
it + μit, (8)

where in x∗kit is the input of capital elements, x
∗j
it is the in-

vestment of noncapital elements, x∗vit � 􏽐j≠kS
−j
ij (x
∗j
it − x∗kit ),

and S
−j
ij is the proportion of input factor j in the total output of

the enterprise. Because of the significant correlation between
the error term μit and the explanatory variable x∗vit , it is
necessary to use the instrumental variable to solve the en-
dogenous problem.

3.1.2. Major Listed Companies in the Upstream Market of
High-Speed Rail Industry. According to the analysis of this
paper, the upstream market of high-speed rail industry
includes the infrastructure construction market and the
market of mobile equipment, parts, andmaterials.+erefore,
15 major listed companies in the upstream market of high-
speed rail industry are selected, and the situation of major
listed companies is shown in Table 1.

3.1.3. Variable Selection. +e output data select the oper-
ating income of the manufacturers in the upstream industry
of high-speed rail transportation as the total value of the final
products of the manufacturers’ input factors. +e input
factors are capital input, labor input, and raw material input.
Among them, the capital element is mainly in the depre-
ciation of fixed assets, the labor element is the employee
compensation and pay, and the raw material element is
mainly the cash paid for the raw materials, energy, and
auxiliary services purchased from outside [26].

+is study selects 15 major listed companies related to
the upstream market of the high-speed rail industry as a
sample. +e main businesses involved include infrastructure
construction, mobile equipment manufacturing, production
of parts and materials, etc.; the operating income, employee
compensation level, depreciation of fixed assets, cash pay-
ment for purchase of goods and services, and other indi-
cators from 2010 to 2018 of the 15 major listed companies
are selected, and data sources are annual reports, audit
reports, and Guotai’an databases of listed companies.

3.1.4. Estimation Results. λ is the market power premium of
the upstream market of high-speed rail, η is the scale effect,
and α is the intercept phase, reflecting the production ef-
ficiency difference between different upstream enterprises.
+e estimation results are shown in Table 2. +e market
power premium of the high-speed rail upstream market is
0.551, which is significant at 1%, indicating that there is no
systematic market power in the high-speed rail upstream

market, and the market power premium is less than 1. It can
be seen that there is sufficient competition among enter-
prises in the upstream market; the elasticity of scale is 0.314,
which indicates that there is significant scale diseconomy
among enterprises in the upstreammarket, and there may be
insufficient entry tendency of enterprises in the upstream
market of high-speed rail.

3.1.5. Robustness Test. Considering the autocorrelation
between the error term and the input factors, this paper
selects the total capital and the number of employees as the
instrumental variables to test the robustness. +e results of
the robustness test are shown in Table 3. +e market power
premium is significantly less than 1, and the scale elasticity is
significantly less than 1, which indicates that there is no
market power in the upstream market, and the upstream
enterprises have significant scale diseconomy. +e above
model results are stable.

3.2. Downstream Market of High-Speed Rail Industry. +e
downstream market of the high-speed rail industry mainly
refers to the passenger transport market that provides
transportation products. +e high-speed rail has an ad-
vantageous position in terms of speed, safety, comfort, and
environmental protection. A significant phenomenon of the
appearance of the high-speed rail is the impact on civil
aviation. According to data from the World Bank Report
(2018), the high-speed rail has reduced the service of
Guangzhou toWuhan by half, the service of the Guangzhou-
Changsha flight has been reduced by two-thirds, and the
Zhengzhou-Xi’an high-speed rail has forced the cancellation
of this aviation route. +e Nanjing-Wuhan high-speed rail
has forced the aviation route to reduce 6 pairs of flights per
day. Wei et al. found that the average ticket price of the
Beijing-Shanghai aviation fell by about 29% after the ap-
pearance of high-speed railway between the Beijing-
Shanghai but rebounded by about 20% after the Wenzhou
high-speed rail accident [27]. +is phenomenon not only
takes place in China but also forces JAL to stop its flights
from Tokyo to Osaka and Tokyo to Nagoya after the ap-
pearance of Shinkansen; the TGV high-speed rail project in
France causes Air France to lose the market share of air from
Paris to Lyon; the opening of high-speed rail in Britain
causes BIM Airlines to stop some flights from London to
Paris; after the construction of high-speed rail from Seoul to
Busan in South Korea, the corresponding market share of
civil aviation has declined dramatically [28].

+e competition between high-speed rail and civil avi-
ation is mainly reflected in the short-term and long-term
impacts of ticket price, profit, frequency, seat capacity,
network layout, and social welfare (Wan et al. [29],
D’Alfonsoet al. [17], Ding et al. [30], Behrens and Pels [31],
Jiang and Zhang [32], Xia and Zhang [33], and Yang and
Zhang [34]). Yu et al. studied and analyzed the character-
istics of the high-speed rail industry organization and its
antitrust applicability. +e study found that the high-speed
rail industry does not generally belong to the natural mo-
nopoly industry. It further demonstrated that the high-speed
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rail industry is also applicable to the antitrust law. And it is
proposed that the upstream locomotive manufacturing and
road network construction of high-speed rail industry are
highly competitive market structures, and the downstream
road network operation of high-speed rail industry is a

competitive market (partial monopoly) [35]. +erefore, this
study holds that the passenger transport market downstream
of high-speed rail industry is an oligopoly market.

4. Construction of High-Speed Rail Industry
Market Structure Model

+rough analysis, it is shown that high-speed rail industry
has formed a special vertical structure in China, that is, an
asymmetrically distributed vertical structure of upstream
and downstream markets in which “private enterprises
dominate the upstream competition market and state-
owned enterprises dominate the downstream oligopoly
market.” +is study calls it the “n+ 2” vertical market
structure.

+e industry chain of high-speed rail is thought of as a
closed economy, including infrastructure construction and
mobile equipment manufacturing in the upstream market
and transportation products and services in the downstream
market. +e model assumes that the upstream market is
dominated by private enterprises, the market structure is set
as monopoly competition, the downstream is dominated by
state-owned enterprises, and the market structure is set as a
duopoly market. It is assumed that the enterprises in the
upstream competitive market are homogeneous, w is the
price of the differentiated products provided by the up-
stream enterprises, c is the marginal cost of the upstream
enterprises, d is the scale return coefficient of the upstream
enterprises, d is the output of the upstream single enterprise,

Table 1: Main listed companies in the upstream market of high-speed rail industry.

High-speed rail industry Market segmentation Name of the company Main business

Upstream market of the high-
speed rail industry chain

Infrastructure construction market

China Railway Engineering
infrastructure

China Railway Construction Engineering
infrastructure

China Railway Second Bureau Engineering
infrastructure

China Communications
Construction Co., Ltd.

Engineering
infrastructure

China Construction Group Co.,
Ltd.

Engineering
infrastructure

STEC Engineering
infrastructure

Manufacturing market of mobile
equipment, parts, and materials

CRRC EMU manufacturing

JXAC Railway axle
manufacturing

Liyuan Refining Transportation
equipment

Zhuzhou Times New Material
Technology Co., Ltd

Equipment
manufacturing

Northern Entrepreneurship Transportation
materials

Jinyi Industry Transportation
materials

Oak Shares Parts and materials
AVIC Optoelectronics Technology

Co., Ltd. Parts and materials

Daye Special Steel Parts and materials
Source: annual reports, audit reports, and Guotai’an databases of listed companies.

Table 2: +e estimation results of 2SLS model.

Estimated coefficient Estimated value Standard
deviation

Market power premium (λ) 0.551∗∗∗ 0.039
Scale elasticity (η) 0.314∗∗∗ 0.045
Efficiency difference (α) 4.815∗∗∗ 0.668
R2 0.9691∗∗∗

Note: ∗∗∗, ∗∗, and ∗ indicate that the estimated coefficients of the variable are
significant at the level of 1%, 5%, and 10%, respectively. ∗p< 0.1; ∗∗p< 0.05;
∗∗∗p< 0.01.

Table 3: +e tool variable estimation results of 2SLS model.

Estimated coefficient Estimated value Standard
deviation

Market power premium (λ) 0.1961∗∗∗ 0.067
Scale elasticity (η) 0.4071∗∗∗ 0.076
Efficiency difference (α) 10.9371∗∗∗ 1.174
R2 0.88071∗∗∗

Note: ∗∗∗, ∗∗, and ∗ indicate that the estimated coefficients of the variable are
significant at the level of 1%, 5%, and 10%, respectively. ∗p< 0.1; ∗∗p< 0.05;
∗∗∗p< 0.01.
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and f is private enterprise entry cost in the upstream; p is the
price of state-owned enterprises in the downstream, f0 is the
fixed cost of oligarch 1 in the downstream market, c0 is the
intermediate product input cost of oligarch 2 in the
downstream market, q1 is the output of oligarch 1, and q2 is
the output of oligarch 2.

+e counterdemand function of an individual enterprise
in the upstream market is

w � m − εd − ηD. (9)

+at is,

w � m − εd − ηnd, (10)

where ε represents the difference in producing homoge-
neous products and η represents the elasticity of substitution
of differentiated products.

+e profit of a single enterprise in the upstreammarket is

π � (w − c)d − f. (11)

+e equilibrium output of upstream enterprises is ob-
tained based on profit maximization conditions:

d
∗

�
m − c

ε + nη
. (12)

+e counterdemand function of the downstream du-
opoly market is

p � a − c q1 + q2( 􏼁. (13)

According to the profit maximization conditions, the
response curve is

q1 �
a − cq2 − w

2c
,

q2 �
a − cq2 − c0

2c
.

(14)

According to the conditions of profit maximization, the
equilibrium output q∗1 and the equilibrium price of the
oligarch 1 are further obtained:

q
∗
1 �

a + c0 − 2w

3c
,

p
∗

�
a + c0 + w

3
.

(15)

According to the conditions of equal supply and demand
in the upstream and downstream, we can get the following:

w
∗

�
a + c0

2
−
3bnc(m − c)

2(ε + nη)
. (16)

5. SocialWelfareAnalysisofMarketStructureof
High-Speed Rail Industry

Based on the above model assumptions and model con-
struction, the social welfare is further calculated as follows:

sw � πu + πd + cs � n (w − c)d
∗

− f􏼂 􏼃 + p
∗

− w( 􏼁q
∗
1 − f0 +

a + c0 − 2p∗( 􏼁

2c

a + c0

2
− p
∗

􏼒 􏼓

�
(m − c) nc0 ∓ an − 2nc( 􏼁

2(ε + nη)
−
3n2bc(m − c)2

2(ε + nη)2
− nf +

5[3nbc(m − c)]2

36c(ε + nη)2
− f0.

(17)

Based on the conditions for maximizing social welfare,
the following is obtained:

zs w

zn
�
ε(m − c) a + c0 − 2c( 􏼁

2(ε + nη)2
+

nεbc(m − c)2(5b − 6)

2(ε + nη)3
− f> 0.

(18)

After calculation,

zsw/zn

zn
� −ε(m − c) a + c0 − 2c( 􏼁

η(ε + nη)

ε + nη4

−
bcε(m − c)2(6 − 5b)

2
(ε + nη)2(ε − 2nη)

(ε + nη)6
< 0.

(19)
According to the market equilibrium conditions,

when n approaches 0, zsw/zn approaches
(m − c)(a + c0 − 2c)/2ε − f> 0; when n approaches in-
finity, zsw/zn approaches −f< 0. +erefore, when n is

small, social welfare increases with the increase in the
number of companies of the upstream market. When n
approaches infinity, social welfare decreases with the
increase in the number of companies in the upstream
market, showing an inverted U-shaped structure. +e
diagram of the inverted U-shaped structure is shown in
Figure 2.

+e two parts of social welfare of consumer surplus and
downstream market are further calculated:

z πd + cs( 􏼁

zn
�
5nεb2c(m − c)2

2(ε + nη)3
> 0. (20)

According to formula (20), the two parts of social welfare
of consumer surplus and the downstream market increase
with the increase in the number of companies entering
upstream market.

+e condition of profit maximization in the upstream
market is
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zπu

zn
�
ε(m − c) a + c0 − 2c( 􏼁

2(ε + nη)2
−
3nεbc(m − c)2

(ε + nη)3
− f< 0.

(21)

It can be known from zπu/zn< 0 that, with the increase
in the number of enterprises in the upstream market, the
profit of enterprises in the upstreammarket decreases. +ere
is a tendency of insufficient entry of enterprises in the
upstream market.

It can be seen from the derivation and analysis of the
above model that the profit of enterprises in the upstream
market of high-speed rail decreases with the increase in the
number of enterprises in the upstream. When the profit of
enterprises in the upstreammarket is less or close to zero, the
upstream enterprises will refuse to enter the upstream
market, so there is a tendency of insufficient entry of en-
terprises in the upstream market, while the sum of the two
parts of social welfare of the downstream market of high-
speed rail and the consumer surplus will increase with the
increase in the number of enterprises in the upstream
market. It can be seen that private enterprises continue to
enter the upstream market, although their profits are
damaged, which can increase consumers’ social welfare in
the downstream oligopoly market.

6. Conclusions and Policy Suggestions

First of all, through the in-depth analysis of the high-speed
rail industry, this paper divides the high-speed rail industry
market into high-speed rail upstream market dominated by
high-speed rail infrastructure construction and mobile
equipment manufacturing enterprises and high-speed rail
downstream market dominated by passenger transport
service enterprises. +e empirical method of new experience
industrial organization is used to calculate the market power
premium and scale elasticity of the upstreammarket of high-
speed rail to be 0.551 and 0.314, respectively, which indicates
that there is no systematic market power and significant
scale diseconomy in the upstream market of high-speed rail.
A special vertical market structure model of China’s high-
speed rail industry is constructed in this paper. Contrary to
the market structure of other industrial sectors in China, the
market structure of China’s high-speed rail industry is an
asymmetrically distributed vertical structure of upstream
and downstream markets, in which private enterprises

dominate the upstream competition market and state-
owned enterprises dominate the downstream oligopoly
market.

Secondly, based on the special vertical structure model of
China’s high-speed rail industry, the social welfare of the
high-speed rail industry under this vertical structure is
discussed from the perspective of the number of enterprises
entering the upstream market. +e study found that the
number of enterprises in the upstream market is a key
constraint on the total social welfare of the high-speed rail
industry. +e total social welfare of the high-speed rail in-
dustry has an inverted U-shaped relationship with the
number of enterprises entering the upstream market. With
the increase in number of companies of the upstream
market, the profits of enterprises in the upstream market
gradually decrease, while the sum of social welfare in the
downstream market and consumer surplus gradually in-
creases, which indicates that there is a tendency of insuf-
ficient enterprises entry in the upstream, and the number of
upstream enterprises entry restricts the improvement of
social welfare of high-speed rail industry.

+erefore, the following suggestions are put forward in this
paper: first, the use of industrial policies. Encourage private
enterprises to enter the upstream market of the high-speed rail
industry through the government’s policy means, that is, high-
speed rail network infrastructure construction and mobile
equipment manufacturingmarket.+e policies may include tax
relief, tax allowance and credit, and financial subsidies for
enterprises related to the upstream market of high-speed rail;
second, implement competition policies, deepen the reform of
state-owned enterprises in the downstream market of high-
speed rail, introduce competition within high-speed rail en-
terprises, and break the monopoly of the industrial chain. In
December 2018, the China Railway Corporation was officially
renamed as China National Railway Group Co., Ltd., which has
completely realized the reform of the railway company system
so far. At the same time, it is also a key step in transforming to a
modern transportation business enterprise, which conforms to
the reform thinking of the market-oriented economic system.
+ird, strengthen the “high-speed rail going out” strategy,
expand the scope of the high-speed rail upstream market, and
gradually open the international market for high-speed rail
infrastructure construction and high-speed rail EMU
manufacturing. In August 2019, CRRC Zhuzhou Locomotive
Co., Ltd. acquired the locomotive business of the international
railway giant German Vossloh. It can be seen that the inter-
national railway infrastructure construction and mobile
equipment manufacturing are moving towards a direction of
professional division of labor and higher efficiency.
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