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Abstract: Transport enables trade between people, which is essential for the development of civiliza-
tions. Transport is a crucial necessity for specialization, allowing production and consumption of
products to occur at different locations. High-speed rail (HSR) allows the flow of people between
regions, cities, countries. With rapid global development in HSR technology for passenger trans-
portation, it plays a vital role in transportation systems. The improvement of the quality of cities
with different emphasis will bring different economic development results. Therefore, exploring
the impact of high-speed railways and quality of place on economic development is necessary. This
paper takes the prefecture-level city with a high-speed railway opened in 2008–2013 as the research
sample and takes other prefecture-level cities in the country as the control group. The study findings
revealed that employment, investment in fixed assets, average wage, and higher education institute
significantly affect China’s regional economic growth. Institute of higher education reflects the
negative effect on the regional economic growth whereas the employment, investment in fixed assets,
and average wage rate positively impact it. Based on the results, it can be concluded that China’s
regional economy is significantly affected by its quality.

Keywords: high-speed railway; regional economic growth; quality of place; urban agglomeration;
PSM-DID method; regression analysis; heterogeneity

1. Introduction

Transportation promotes trade between people, which is vital to the development
of civilization. Transportation is an essential requirement for specialization so that the
production and consumption of products can occur in different locations. Transportation
improvements are often considered a precursor to economic growth. In 2016, approximately
35,000 km of the high-speed line ran across the whole world, and more than 2000 km line
is to be added [1]. Since the late 1990s, China has been dedicated to building high-speed
railways. The introduction of high-speed trains may be the most critical development in
passenger transportation in China in the past few decades. The first high-speed rail system,
Tokaidu Shinkansen, began operations in Japan in 1964 and is widely known as the bullet
train. China’s high-speed rail (HSR) consists of a passenger-dedicated railway network, the
most extended high-speed railway network globally, and the most widely used network.

HSR is regarded as the next wave of economic growth [2]. The development of high-
speed railways has dramatically improved the connectivity between regions and promoted
the flow of factors between regions. With the rapid development of global passenger high-
speed rail technology, it plays an essential role in the transportation system [3,4]. As of the
third quarter of 2020, China’s domestic high-speed railway network has reached 36,000 km,
surpassing the entire network of high-speed railway operations in other countries in the
world. According to the mid-to-long-term railway network plan issued by the State Council
in 2008 (Figure 1), China will build a “four vertical and four horizontal” railway network
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by 2020. As the high-speed rail can carry many passengers and shorten the travel time, it
has developed as one of the main apparatuses to reduce the traffic burden on Japan, France,
Germany, Spain, and recently in some significant transportation corridors in South Korea,
Japan, and Taiwan [5].

Sustainability 2021, 13, x FOR PEER REVIEW 2 of 24 
 

36,000 km, surpassing the entire network of high-speed railway operations in other coun-
tries in the world. According to the mid-to-long-term railway network plan issued by the 
State Council in 2008 (Figure 1), China will build a “four vertical and four horizontal” 
railway network by 2020. As the high-speed rail can carry many passengers and shorten 
the travel time, it has developed as one of the main apparatuses to reduce the traffic bur-
den on Japan, France, Germany, Spain, and recently in some significant transportation 
corridors in South Korea, Japan, and Taiwan [5]. 

 
Figure 1. Growth of China’s high-speed rail network in the year 2008 (https://elibrary.worldbank.org/doi/pdf/10.1596/978-
1-4648-1425-9, accessed on 23 April 2021). 

The massive development of high-speed rail (Figure 2) may promote major cities’ 
growth and quality of place. Quality of place has been well-defined “as the physical char-
acteristics of a community, planned, designed, developed and upheld that affect the qual-
ity of life of individuals living and working” [6]. Disciplines including public health, psy-
chology, economics, and sociology have developed tools for analyzing the QOL experi-
enced by individuals and groups [7]. These characteristics make the place an ideal, com-
petitive, and economically vibrant place to live. Residents living closest to shopping and 
social service facilities benefit more than those who are further away [8]. 

Figure 1. Growth of China’s high-speed rail network in the year 2008 (https://elibrary.worldbank.org/doi/pdf/10.1596/97
8-1-4648-1425-9, accessed on 23 April 2021).

The massive development of high-speed rail (Figure 2) may promote major cities’
growth and quality of place. Quality of place has been well-defined “as the physical
characteristics of a community, planned, designed, developed and upheld that affect
the quality of life of individuals living and working” [6]. Disciplines including public
health, psychology, economics, and sociology have developed tools for analyzing the QOL
experienced by individuals and groups [7]. These characteristics make the place an ideal,
competitive, and economically vibrant place to live. Residents living closest to shopping
and social service facilities benefit more than those who are further away [8].

Quality may include aesthetics, economics, social, political, environmental, human
health, public safety, and other issues. It reveals the integrity of physical, socio-cultural,
perceptual, and visual characteristics of a place [9]. High-speed rail (HSR) is expected to
significantly impact Chinese cities [10]. Simultaneously, the improvement of the quality
of different key cities may bring about different economic development effects. Place
plays an essential role in creative cities’ development by ensuring the necessary conditions
for creativity [11,12]. Quality of Place includes infrastructure construction, the flow of
talents, foreign direct investment, the degree of perfection of the service organization,
changes in land price, and increased connectivity. Urban agglomeration shows different
development patterns and stages. An urban agglomeration is a highly developed spatial
form of integrated cities. Cities are highly integrated into urban agglomerations, making
them sources of the most important global economic development [13]. Transportation
infrastructure such as high-speed railways is considered a trigger for specific effects of
space dynamics. By way of rapid and large-scale transportation across regions, high-speed
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rail has improved cities’ accessibility and shortened the space–time distance between cities,
greatly enhancing cities’ spatial connections along the route [14].
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The significance of this study is to find out more about the high-speed rail of China
and its effect on quality of place, urban agglomeration and regional economic development
of China. The impact of high-speed railways on China’s regional economic development
based on its quality of place as the measuring instrument is still uncertain and debatable.
This paper selects the prefecture-level cities in 2008–2013 as the research sample. It proposes
to examine the relationship between high-speed railway, quality of place, and regional
economic using balanced panel data, propensity score matching, and the difference-in-
difference (PSM-DID) method and regression analysis. Based on the above, this paper
focuses on the following questions and their solution: How do high-speed railways affect
regional development through the quality of place? How do high-speed railways through
urban agglomeration affect the regional economy? Verify whether high-speed railway
significantly affects regional development—How does it affect that development?

2. Literature Review
2.1. Impact of HSR on Economic Growth

Transportation financing is expected to boost economic productivity and economic
growth [15]. Traditionally, people have known that transportation infrastructure improve-
ments can promote economic growth in the region [16]. In the classical location theory,
the emphasis is on the role of transportation infrastructure in economic development [17].
High-speed railways have brought market structure effects, labor pool effects, knowledge
spillovers, and technological innovation effects to cities along the line [18]. High-speed
railways may profoundly change China’s regional economy and people’s production
and lifestyles.

The rapid development of high-speed railways has dramatically improved the connec-
tivity between regions and strengthened the economic connection between markets. The
rapid development of China’s HSR has shortened people’s travel time, improved travel
efficiency, and increased economic and personnel communication between different regions

https://elibrary.worldbank.org/doi/pdf/10.1596/978-1-4648-1425-9
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and cities. There is a positive impact of transportation infrastructure on economic growth,
trade, resource flow, employment, and other aspects [19]. It seems that transportation
promotes economic growth, increases regional trade integration, and improves national
income level, which creates a spillover effect. As one of the most crucial transportation
infrastructures between cities, the high-speed rail may have a substantial economic im-
pact on the cities along the line and has a specific impact on the economic gap between
cities. As efficient transportation infrastructure, high-speed rail (HSR) has affected cities’
economies along the route directly and indirectly and had a considerable impact on cities’
economies [20].

2.2. Impact of HSR on Quality of Place

In Europe, the development of high-speed railways has dramatically reduced travel
time between cities and reduced space [21]. In addition to promoting the flow of human
resources, natural resources, capital, and technology, high-speed railways will also acceler-
ate the flow of knowledge, information and promote closer economic and personnel links
between regions [22]. High-speed railways will significantly reduce passengers’ time on
travel and accelerate human resources flow [23]. The implementation of HSR has led to the
development of the city around the railway station and is said to promote its economic
development; most notably, it has led to the reconstruction of many urban station areas [24].
Cultural amenities, crime, green spaces, and congestion are a few of the factors determining
the local quality of place [25]. Disciplines including public health, psychology, economics,
and sociology have developed tools for analyzing the QOL experienced by individuals
and groups [7]. High-speed railway stations may impact central cities’ economic activities
and medium-sized surrounding cities. The economic activities gradually transfer from the
central city to the surrounding small cities [26].

More and more studies have examined the potential impact of high-speed rail in China
from various aspects, including accessibility [27], regional development [28,29], and the real
estate market [30,31]. High-speed rail can significantly improve the accessibility of Chinese
cities [27,28]. The time–space effect of the “shrinking continent” of high-speed rail will
significantly change economic geography [32], forming a corridor of employment, housing,
and innovation, and individuals and businesses will be distributed densely around the
site [2]. As an efficient transportation infrastructure, high-speed rail (HSR) has affected
cities’ economies along the route directly and indirectly and had a considerable impact on
cities’ economies [33].

2.3. Impact of HSR on Urban Agglomeration

The opening of high-speed railways will promote the co-urbanization effect of urban
agglomerations and accelerate economic exchanges between urban agglomerations [34].
The development of high-speed railway networks will optimize the effective allocation
of resources in space. High-speed railways may improve urban development conditions,
enhance the connection between the city and a more comprehensive range of markets,
industrial chains and increase the market for companies along the route. High-speed rail
can promote the free flow of labor, attract corporate headquarters to gather along the high-
speed rail, and promote the simultaneous development of regional economic integration
and industrial agglomeration [35]. A detailed literature review on the agglomeration
impact of transport investment concluded that public transport improvement could bring
considerable external benefits by promoting an agglomeration economy [36].

High-speed rail can influence the real estate market by promoting market integra-
tion and urban development. The development of high-speed rail service level has been
discussed in more detail and it was concluded that high-speed rail reduces the overall
travel time [32]. High-speed rail is an essential carrier for achieving interconnection and
promoting comprehensive development at home and abroad. Some researchers have given
a broader perspective on transportation’s economic consequences, including the coordi-
nation and agglomeration benefits of trade benefits and technology diffusion [37]. Urban
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agglomeration tends to increase its economic growth [38]. Researchers have also investi-
gated the influence of urban agglomeration on economic growth [39]. Urban agglomeration
may increase the country’s economic growth.

2.4. Impact of Quality of Place on Urban Agglomeration

Agglomeration economy benefits enterprises and people close to each other in cities
and industrial clusters. Urban economists infer the city’s success from high local wages
and growth in the number of people in the region. If a place is performing well, employers
may pay more for workers in that area, people may be willing to pay more for entering that
place, and more people may move to that area. Urbanization continues to increase across
the world; the United Nations reported that by the end of 2018 more than 55% of people
lived in cities, and this will increase to 68% by 2050. The utmost driving force of urban
agglomerations may be growth. The primary reason for the growth may be population
migration toward cities and metropolitan regions, driven by the population expectation of
finding attractive living conditions. The development of urbanization is a social process in
which cities grow and society becomes more urbanized [14].

Urban places include buildings, streets, spaces and landscapes, various land use,
and user communities. The physical and social environment can also impact individuals’
economic behavior, happiness, and collective well-being [40]. The basic notion is that more
significant transportation activity and road infrastructure construction promote economic
growth, and in turn, economic growth may also stimulate infrastructure improvements [33].
In addition to promoting the flow of human resources, natural resources, capital, and
technology, high-speed railways will also accelerate the flow of knowledge, information
and promote closer economic and personnel links between regions [22].

3. High-Speed Railway Development for Economic Growth Model and Model Setting
3.1. The Impact Path of High-Speed Railway on the Regional Economic Growth

Various countries have invested in high-speed railway (HSR), where trains are sup-
posed to run. In 2016, it was estimated that approximately 35,000 km of the high-speed line
were running across the whole world, and more than 2000 km of line were to be added [1].
There are different motivations of various countries for employing the use of HSR lines.
Many countries use HSR lines to facilitate economic growth. It is crucial to identify and
measure the economic impact of HSR from different perspectives.

3.1.1. Infrastructure Construction

The Keynesian theory argued that a rise in public spending is aimed at facilitating
economic growth [41,42]. HSR plays a significant role in the “subsidy effect” to address
the needs of citizens. HSR can support the establishment of relevant infrastructure re-
garding educational, medical, and educational resources. High-speed rail can reinforce
cities’ central business districts and support the growth of businesses and educational
institutions. Essential components of human survival, such as transportation, telecom-
munications, energy, water, sanitation, housing, and educational facilities, are essential
for economic activity and social life [43]. Infrastructure is critical to numerous societal
sectors: transportation (e.g., roads, railways, ports, and civil aviation); electricity; irrigation;
watersheds; hydropower engineering; research, training, and marketing; warehousing;
communications and education; and health and family welfare [43]. Infrastructure can also
help narrow the regional economic gap, reduce poverty, and improve people’s quality of
life and place. In the 1870s, Adam Smith pointed out in Wealth of Nations that good roads,
ports, and bridges were necessary conditions for business development and warranted
government attention [44].

3.1.2. The Flow of Talents

The travel time improvements from high-speed rail service can also increase pro-
ductivity by expanding the labor market for businesses looking for talent and increasing
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opportunities for workers looking for jobs [43]. High-speed rail service helps reduce un-
even regional development and encourages the growth of local knowledge industries. The
business retention and expansion approach focuses on helping existing firms find new
markets for their products, improve their productivity and competitiveness, access a larger
labor pool, and attract more customers [43].

While the initial benefit of high-speed rail may be faster travel and increased accessi-
bility, over time it can encourage industries to cluster together and companies to locate in
closer proximity to one another in a city’s downtown. This kind of economic agglomeration
can lower production costs, concentrate a pool of skilled workers, and stimulate regional
economic growth. HSR could have broader economic impacts on cities through its impact
on effective employment density, that is, by bringing places of residence and employment
closer together by a reduction in travel times [43].

3.1.3. Foreign Direct Investment

Foreign direct investment is usually viewed as a channel for technology to spread
from developed countries to developing countries [45,46]. A foreign direct investment
(FDI) is an investment made by a firm or individual in one country in business interests
located in another country. Generally, FDI occurs when an investor establishes foreign
business operations or acquires foreign business assets in a foreign company. Foreign
direct investment has a significant influence on China’s regional economic growth [47]. The
research has also shown a significant relationship between FDI and economic growth [48].

3.1.4. Changes in Prices

The “drainage” effect of high-speed railways will increase cities’ land prices with high-
speed railway stations by an average of about 7.0% compared to cities without stations,
and each additional high-speed railway station will increase the city’s land prices by about
1.3% [49]. Local governments will adopt a “horizontal subsidy” strategy when transferring
industrial and non-industrial land. This has caused the construction of high-speed railways
to increase the price of residential land and commercial service facilities in cities, but the
price of industrial land has dropped. HSR plays a key role in housing prices at the city
level. The construction of HSR influences key variables responsible for influencing housing
prices. The introduction of HSR leads to a 13.9% increase in city-level housing prices, and
the figures for national central cities and regional central cities were 31.7% and 19.6%, and
the siphon effect and diffusion effect were also observed [50]. HSR services have an impact
on the population dynamics and land price in China [51].

3.1.5. Increased Connectivity

The high-speed railway’s opening improves the connectivity between two places,
promotes the connection between the cities along the line, and enlarges the “siphon effect”
of central cities on peripheral cities [35]. The agglomeration of these cities has a siphonic
effect on peripheral cities, which negatively affects their corporate productivity. From this
perspective, opening high-speed railways will aggravate the polarization of development
between peripheral cities and central cities, causing capital and human resources to flow to
central cities [19]. However, another view argued that HSR transfers economic activities
from peripheral cities to core cities, resulting in unbalanced regional economic development
and damaging the economy’s sustainability. Research has indicated that HSR construction
has short-term effects on connectivity and accessibility. It has been noted that the variations
in connectivity due to the establishment of HSR have a positive impact on economic
development compared to timesaving.

The above literature review is explained diagrammatically in Figure 3.
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3.2. Theoretical Model

Based on [52], this paper constructs a multi-regional spatial economic model that
includes “high-speed rail factors.” The model includes the cost of goods traded in multiple
regions and the commuting cost of people. The model studies the impact mechanism
of high-speed rail construction on industrial agglomeration, quality of place, regional
employment, wages, and economic growth. The specific model was constructed as follows.

Assume that the economic system consists of a series of locations n and i, where n
refers to the classic consumption area, and i refers to the production area. The economy uses
a large representative number of consumers to express that they can move freely between
regions and supply a unit of inelastic labor with non-negative effects. The adequate labor
supply of each region i depends on the region’s labor level L and transportation technology
level (bi + ri), where bi is the transportation technology level when the high-speed rail is
not built in the region, and ri is the improved transportation technology level after the
high-speed rail is built in the region i. If the high-speed rail is not built in the region i, then ri
= 0, where the transportation cost is assumed to have an iceberg cost form. For each laborer
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living in area i, only the (bi + ri) part of the unit labor force is used for production (here
0 < (bi + ri) < 1), and the remaining part is [1 − (bi + ri)], which is the cost of transportation.

Assuming that the total income of area n is equal to the total expenditure, it has the
Cobb–Douglas effect [53]. Consumers use the constant proportion of income µ to buy
tradable goods. The consumer effect function comprises a series of consumption index
Cn of tradable products and illiquid consumption facilities Hn. Here we learn from the
practice of Redding et al. [54] and use real estate parameters instead of Hn. Therefore, the
Cobb–Douglas effect function form in the above situation can be written as:

Un = Cµ
n H1−µ

n (0 < µ < 1). (1)

The consumer price index Cn of the industrial product is expressed as

Cn = [∑i=N Mic
σ−1

σ
ni ]

σ
σ−1

. (2)

σ is known as the substitution elasticity between variables, and this paper assumed
that there is substitutability in variables and (σ > 1); cni refers to the consumption quantity
of the products in the industry in the production area I at the place of consumption n; Mi
further represents the products of industry area I and many modern industry products
are consumed in the same proportion as the non-industrial products. It was assumed
that all products are affected by icebergs’ cost, which is known as the damage costs of the
products. During the transportation process the cost will vary depending on the distance,
length, and mode of transportation. Furthermore, to transport one unit of goods to the
consumption area of n the actual quantity will be measured through (dni − fni) to the n
area where [(dni − fni) − 1] part is transported. Transportation cost will be calculated as
there is a loss of transportation due to damage on the way. Here (dni − fni) > 1, if there are
no high-speed railways in the two regions, fni = 0, otherwise, fni > 0 where dni is the traffic
volume in the n and i areas without the construction of high-speed railway. Here fni is the
construction of n and I is areas. Moreover, it was assumed that freight volume decreased
due to regional transportation improvement and its efficiency to cut costs. The price of the
product delivered to the region n, pi should be

pni= pi(dni − fni). (3)

Moreover, based on applications of Shephard’s lemma, the equilibrium demand of
the products of the industrial region n to the region I is as follows:

xni = p−σ
i (dni − fni)

1−σ(µvnLn)(Pcn)
σ−1. (4)

It was further assumed that the category of products produced by region I has the
same demand and elasticity as that for region n and the consumption quantity is replaced
by cni in Formula (2) with the equilibrium demand xni on the basis of Formula (4). The
industrial product price index pcn is derived from the consumer product index Cn, and the
formula is as follows:

Pcn =
[
∑i=N MiP1−σ

ni

]1/(1−σ)
=

{
∑i=N Mi (pi(dni − fni))

1−σ
}1/(1−σ)

. (5)

The formulas above indicate that after the opening of HSR fni > 0, the industrial
products’ price decreased, and the residents living in the area can consume products at
a low price. Moreover, low prices further indicate that people living in the area will
experience high amounts of income. The paper uses the values of vnLn to represent the
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total income, and vn represents the per capita income of city n. Moreover, a consumption
ratio was developed that is as follows:

Pan=
(1− µ)vnLn

An
. (6)

If one individual wants the labor between the cities to stop, actual incomes are consid-
ered and equal to other cities. The workers will stop flowing, and when the market of labor
is balanced, it will lead to equality, and it can be measured through the following formula:

Vn =
vn

(Pcn)
µ(Pan)

1−µ
= V. (7)

As per the assumptions above, the net regional income is equivalent to the net expen-
ditures with the Cobb–Douglas effect, and every region n has a fixed ratio of the industrial
product consumption. Hence, for urban n, the net regional income at equilibrium is the
labor income and consumption of the non-industrial product composition. At this point,
ωn is used for indicating a level of wage at the consumption area m, and total regional
income at the equilibrium point is comprised of labor income and consumption of the
non-industrial products.

vnLn = ωn(bn + rn)Ln + (1− µ)vnLn. (8)

Then the per capital income vn is reflected as

vn =
ωn(bn + rn)Ln

µ
. (9)

The price index shown in Equation (11) is dependent on the category of the industrial
product Mi, the offshore price pi of the production in the i region, and the trade cost
of the transportation of the product from region i to region n (dni − fni), explaining the
approachability of the consumer index to the location of the tradable product cman is:

cman ≡∑i∈N Mi[pi[(dni − fni)]
1−σ. (10)

Hence, the price index Pcn is expressed as

Pcn = [cman]
1/(1−σ). (11)

By using the Formulas (5), (6), (9) and (10) to replace Pan, Vn, and Pcn in Equation (11),
the condition equation of the labor flow is illustrated as

Ln = V−1/(1−µ)µ−µ/(1−µ)(bn + rn)
µ

1−µ An Hωn
µ

1−µ (cman)
µ

(1−µ)(σ−1) . (12)

In the above equation the level of equilibrium labor Ln is the traffic technology level
function (bn + rn), the accessibility of the consumer market cman, and the real wage ωn,
which is post the HSR completion, the cost of transportation would decline significantly.
This will usually enable the producers and consumers to purchase better goods and
services from enterprises or regions at a relatively lower prices. The economic activity
results transfer will eventually lead to the labor supply transfer as the demand for the work
shifts, resulting in labor flow that is derived from the transportation costs. On the other
hand, HSR construction will result in changes of the accessibility of the regional market
that will encourage enterprises or families to relocate for better production outcomes or
a living environment that will lead toward the multiplier effect, resulting in a choice of
corporate locations for consumption. The labor equation Ln is generated for the level of
the technology traffic (bn + rn) that is ∂Ln/∂(bn + rn) > 0. The improvement in the level
of traffic technology is conducive to the increasing level of labor. The work efficiency per
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labor unit was assumed to be the same. Hence, the industrial enterprises’ share in the city
reflects the percentage of the industrial enterprises’ number in the city:

SC =
Ln

L
=

V−1/(1−µ)µ2µ−1/µ(bn + rn)
µ

1−µ An Hωn
µ

1−µ (cman)
µ

(1−µ)(σ−1)

L
. (13)

Sc, L reflect the urban enterprises’ percentage and total labor force in the region in the
formula presented above. The Sc is obtained from the technology traffic level (bn + rn): since
0 < µ < 1, there is 1 − µ > 0, so ∂SC/∂(bn + rn) > 0. The total urban industrial enterprises
within the region and transportation technology level are correlated positively. The result is

∂SC
∂(bn + rn)

=
V−1/(1−µ)µ2µ−1/µ(bn + rn)

µ
1−µ AnHωn

µ
1−µ (cman)

µ
(1−µ)(σ−1)

(1− µ)L
. (14)

Based on this equation, it can be concluded that the HSR results in the improvement
of the regional economic growth and can also influence employment. It can further be
assumed that the HSR results in a higher level of the quality of place and improves the urban
agglomeration by making it more attractive for the public, attracting foreign investments.
Hence, the HSR opening would promote the reshaping of employment spaces in the region.
Let us suppose city n has opened HSR with rn > 0. The level of the technology traffic of
city n is positively linked with the HSR numbers. In this rn = ηKn, η is the correlation
coefficient (η > 0) and Kn is the HSR station numbers in n city. By substituting the rn into
the equation and then deriving Kn by the degree of the industrial concentration Sc, the
result is represented in Equation (15).

∂SC
∂Kn

= η
V−1/(1−µ)µ2µ−1/µ(bn + rn)

µ
1−µ An Hωn

µ
1−µ (cman)

µ
(1−µ)(σ−1)

(1− µ)L
. (15)

For results derived from Equation (15), it is illustrated that the HSR opening increases
the quality of the place, and several of the high-speed railway and industrial enterprise
numbers. In combination with the previous conclusion, HSR opening influences the
employment, quality of place, and hence this, as a result, increases the city’s regional
economic growth.

Hypotheses:

Hypothesis 1 (H1). HSR has a significant influence on the regional economic growth of China.

As highlighted from the equation above, the HSR influences the regional economic
growth of the city. This was further validated by the study of the researcher, which
stated that the high-speed railway tends to influence the economic growth of the region
significantly [55]. It illustrated that the high-speed railway increases the accessibility and
convenience of the place and travel, influencing economic growth. HSR influences China’s
regional economic growth, supporting the results [29].

Hypothesis 2 (H2). Urban agglomeration influences economic growth significantly.

It can also be assumed that urban agglomeration directly influences the economic
growth of the region. It can be illustrated that urban agglomeration tends to negatively
influence the economic growth of any region since the concentration will lead toward lower
growth. Urban agglomeration significantly influences the cities’ economic growth [56]. It
was elaborated that urban agglomeration tends to limit the country’s resources, which in
turn negatively impacts its economic growth.

Hypothesis 3 (H3). Foreign direct investment influences the regional economic growth of China.
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FDI has also been shown to influence any country’s regional economic growth, and
hence it is hypothesized that the FDI influences the regional economic growth of China. It
was supported by a research study that found that the FDI has a significant influence on
China’s regional economic growth [47].

4. Variables, Data, and Methodology

This section defines variables and describes data. We used prefecture-level data to
examine the relationship between HSR development and regional economic growth in
China. To measure regional economic growth, we made use of aspects that included quality
of place.

4.1. Variables

(a) Dependent Gross regional product (GRP) as the dependent variable that depicts
China’s economic development. The values were measured per 100 million renminbi.

(b) Control Population (Pop) as the proxy for urban agglomeration. The values were
measured per 10,000 persons.

a. Employment (Emp): The values were measured per 10,000 persons.
b. Investment in fixed assets (FA): The values were measured per 10,000 renminbi.
c. Foreign direct investment (FDI): The values were measured per unit.
d. Investment in the real estate (RE): The values were measured per 10,000 ren-

minbi.
e. Park and green areas (P&G): The values were measured by hectares.
f. Theaters, music halls and cinemas (TM&C): The values were measured per

unit.
g. Hospital and health centers (HHC): The values were measured per unit.
h. Average wages (AW): The values were measured per renminbi.
i. Institute of higher education (IHE): The values were measured per unit.

Table 1 contains number of samples, average value, standard deviation, minimum
value and maximum value of all the variables.

Table 1. Descriptive Statistics of the main variables.

Variable Number of
Samples

Average
Value

Standard
Deviation

Minimum
Value

Maximum
Value

Population 2268 1074.412 621.9086 1 2163

Employment 2268 40.6391 40.6393 0 529.3

Investment in Fixed Asset 2268 1133.501 654.8572 1 2267

Foreign Direct Investment 2268 88.88757 263.0759 0 5096

Investment in Real Estate 2268 1132.359 654.6318 1 2264

Park and Green Area 2268 1073.5 1692.649 0 21165

Theaters, Music Halls and Cinemas 2268 12.59392 16.58828 0 201

Hospital and Health Centers 2268 186.6742 139.6449 1 468

Average Wages 2268 1116.421 653.7362 1 2249

Gross Regional Product 2268 1132.756 654.5287 1 2266

Institute of Higher Education 2268 6.835097 11.65741 0 80

4.2. Samples and Data
4.2.1. Sample Selection

This paper drew on the research method of [27], based on the full sample of prefecture-
level cities from 2008 to 2013, and selected the city that opened the high-speed railway
between 2008 and 2011 as the treatment group, and the remaining samples classified
into the control group. This paper’s primary sample data are from prefecture-level cities’
relevant data and above from China City Statistical Yearbook 2007–2013 and China Urban
Statistical Bulletin. The final selection was based on 285 cities; the city-wide data were
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used instead of municipal data, considering the lack of statistical data of some cities or the
adjustment of administrative divisions.

4.2.2. Data Acquisition of Prefecture-Level High-Speed Railways

Using the statistical yearbook to collect relevant data, we found that the high-speed
railway opening times and transit times at the prefecture-level city level were not available.
Therefore, this paper adopted the 2007–2014 paper version of the National Railway Passen-
ger Train Timetable and the software version. Through a manual search (www.12306.cn,
accessed on 23 April 2021), the opening times of all prefecture-level cities that have opened
high-speed railways (Table 2) over the years and the high-speed rail transit times between
cities were obtained.

Table 2. Statistics of prefecture-level cities for high-speed railways opened in 2008–2014.

Year 2008 2009 2010 2011 2012 2013 2014
Newly opened high-speed railway

prefecture-level cities 4 9 12 10 28 34 49

Total number of prefecture-level cities 4 13 25 35 63 97 146

4.3. Methodology

Here GRP is gross regional product, α is the constant term, β is the parameter for
all the control variables. Emp is the employment level, P&G denotes park and green
area, TM&C is theaters music halls and cinemas. FDI is foreign direct investment, IHE
is institute of higher education. Pop is population of the area, FA is the investment in
fixed assets. HHC is hospital and health centers, AW is average wages and RE denotes
investment in real estate.

GRP = α + β1Emp + β2P&G + β3TM&C + β4FDI + β5 IHE + β6Pop + β7FA +
β8HHC + β9 AW + β10RE.

(16)

Referring to China’s high-speed railway development chronology, we can see that
China’s high-speed railway has been in a rapid development period since 2008, so this
paper selected 2008 as the starting time for policy implementation. In addition, considering
the scope of influence of high-speed railways and their effects on the treatment group cities,
this may also impact the control city. Therefore, before using DID, this article referred
to the [52] method to remove all cities in the control group and cities in the treatment
groups that had not opened high-speed railways to alleviate the possible deviations. This
paper drew on the research method of [27] to treat cities with high-speed railways between
2008 and 2011 as treatment groups. To eliminate the negative impacts caused by high-
speed policies and accidents, the cities that opened high-speed railways after 2011 were
eliminated, and the remaining cities were retained.

The propensity score matching method (PSM) developed by the econometric economists
represented can eliminate sample selection bias. Therefore, before doing DID differentia-
tion, selecting a batch of high-speed railway cities with various features and processing
groups as similar as possible to the matching group was best. The propensity score match-
ing method can effectively solve sample selection bias, but it cannot avoid the endogeneity
problem caused by the variables missing. The double difference rule can solve the en-
dogeneity problem through double difference and get the “policy treatment effect”, but
it cannot solve the sample deviation problem well. The two methods complement each
other and can more accurately estimate the impact of high-speed rail opening on economic
growth. Therefore, this paper used the propensity score matching multiple difference
method (PSM-DID).

5. Analysis of Empirical Results

To analyze the data, the researcher utilized three primary techniques. Firstly, the data
were analyzed using correlation analysis to determine the linear association, followed by

www.12306.cn
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the PSM-DID method and regression analysis. The purpose of the regression analysis was
to determine the effect of the independent variables associated with the high-speed railway
on China’s regional economic growth. Moreover, to evaluate the robustness of the analysis,
multicollinearity and heteroskedasticity were further tested. The results from past studies’
perspectives and the study’s objectives are discussed later.

5.1. Correlation Analysis

Several types of correlation technique were applicable, which comprise Pearson,
Kendall, and Spearman’s correlation [57]. The simplest and most straightforward technique
to implement was Pearson’s correlation technique. The first and most crucial factor assessed
in Pearson’s correlation was the significance of the p-value, which if lower than 0.05 was
significant. In the results, the correlation coefficient value that contains the * symbol was
determined to have a significant connection. The second factor that was assessed on the
Pearson’s correlation was the strength, if the coefficient value of correlation lay between 0
and 1. The value closest to 1 indicated a more robust association, whereas values closer to
0 depicted a weaker association. The strength of variables was categorized on three ranges
with respect to the correlation coefficient, where the values ranging from 0.1–0.4 were
identified to be a weak association, and coefficients ranging from 0.5–0.7 were determined
to have a moderate association.

Table 3 reflects the correlation analysis results where the association of the GRP was
mainly assessed with the factors and mechanisms of high-speed railway and others. The
variable GRP was determined to have a significant connection with three variables based
on the correlation coefficients with the * symbol. Investment in fixed asset and real estate
were determined to positively connect with the GRP of China as the coefficients were 0.062
and 0.138, respectively. Both components were determined to have weak and positive
interconnections with the GRP.

On the other hand, the variable average wages had a negative and weak correlation
with GRP as the correlation coefficient was computed as −0.052. Hence, as per the correla-
tion technique, the GRP of China was associated with the investment in fixed assets and
real estate and the average wages. Other than the discussed variables, the associations of
all the remaining variables with GRP were statistically insignificant.

Table 3. Correlation analysis.

GRP

Employment −0.006

Park and Green Area 0.000

Theaters, Music Halls and Cinemas −0.013

Foreign Direct Investment 0.012

Institute of Higher Education −0.005

Population −0.020

Investment in Fixed Assets 0.062 *

Hospitals and Health Centers −0.001

Average Wages −0.052 *

Investment in Real Estate 0.138 *
* Significance at 5%.

5.2. Propensity Score Matching (PSM)

In order to compare a treated and an untreated group, PSM is one of the most used
techniques. The propensity scores matching method (PSM) developed by econometric
economists can eliminate sample selection bias. Several reasons contribute to the popularity
of propensity score matching; matching can eliminate a more significant portion of bias
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when estimating the more precise treatment effect than other approaches; matching by the
propensity score creates a balanced data set.

In this regard, the results are presented in the Table 4. The results indicated that the
effect of employment, average wages (LNAW), and investment in fixed assets (LNINFA) are
statistically positive and significant on the regional growth (p-value < 0.05). However, the
institute’s effect was computed to be statistically significant at 10% (p-value = 0.070 < 0.1).
Moreover, overall, the model was also statistically significant while Pseudo r-squared was
computed to be 4.19%, meaning that the variance in all the independent variables reflected
a 4.19% variance in China’s regional growth.

Table 4. PSM model.

Coef. Std. z p > |z|

LNPOP −0.140 0.092 −1.520 0.128

Employment 0.003 ** 0.002 2.000 0.046

LNIFA 0.271 *** 0.098 2.780 0.006

LNIRE −0.083 0.058 −1.430 0.153

LNPG −0.054 0.062 −0.870 0.386

LNHHC 0.076 0.080 0.950 0.344

LNTCM 0.040 0.051 0.790 0.430

LNFDI −0.047 0.033 −1.410 0.159

LNAW 0.402 ** 0.168 2.390 0.017

Institute of Higher Education −0.009 * 0.005 −1.810 0.070

Constant −7.763 *** 1.399 −5.550 0.000

LR Chi-Square 55.490 Pseudo R-squared 4.19%

Prob of Chi-square 0.000
***: significant at 1%; **: at 5%; *: at 10%.

In terms of evaluating treated vs. untreated groups, the results are presented in Table 5,
where the difference was statistically insignificant.

Table 5. PSM testing.

Variable Sample Treated Controls Difference S.E. T-Stat

LNGRP Unmatched 16.29 15.99 0.30 0.07 4.61

ATT 16.29 16.28 0.02 0.09 0.16

5.3. PSM-DID and Robustness Model Testing

To determine the treatment effects using a better approach, the researcher used the
PSM-DID technique, where interaction effects were computed and added to test in the
model. The results in this regard are presented in Table 6, where the treated group consisted
of the cities that built high-speed railway before 2011, whereas the time variable included
the period before 2011 as the time group. It was inferred from the table that the effects
of population (LNPOP), employment, investment in fixed asset (LNIFA), investment in
real estate (LNIRE), park and green areas (LNPG), theaters, music halls and cinemas
(LNTCM), foreign direct investment (LNFDI), and average wages (LNAW) were statistically
positive and significant. In addition, the effect of hospital and health centers (LNHHC) and
institute of higher education were computed to be statistically negative and significant
on the regional economic growth. The interaction effect was inconsequential, showing no
significant difference between the treatment and control groups. The variance in all the
independent variables and the interaction effects explained 91.44% variance in the regional
economic growth.
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Table 6. PSM-DID Model.

Coef. Std. Error t p > |t|

LNPOP 0.18 *** 0.01 13.11 0.00

Employment 0.00 *** 0.00 14.82 0.00

LNIFA 0.52 *** 0.01 34.89 0.00

LNIRE 0.03 *** 0.01 3.01 0.00

LNPG 0.14 *** 0.01 14.49 0.00

LNHHC −0.04 *** 0.01 −3.19 0.00

LNTCM 0.06 *** 0.01 7.94 0.00

LNFDI 0.04 *** 0.00 8.79 0.00

LNAW 0.18 *** 0.03 7.18 0.00

Institute of Higher Education −0.01 *** 0.00 −9.18 0.00

Year*City −0.01 0.04 −0.35 0.73

City 0.00 (omitted)

Year 0.03 0.03 1.02 0.31

Constant 3.54 *** 0.20 17.63 0.00

F-statistics 1809.47 R-squared 91.44%

Probability of f 0.000 Adjusted R-squared 91.39%
***: significant at 1%; **: at 5%; *: at 10%.

In the following model, robust errors were used where the results were quite similar;
however, the variable LNIRE was significant at 10% with robust errors that can be seen
in Table 7.

Table 7. PSM-DID model with robust errors.

Coef. Std. Error t p > |t|

LNPOP 0.18 *** 0.02 9.09 0.00

Employment 0.00 *** 0.00 6.59 0.00

LNIFA 0.52 *** 0.02 26.48 0.00

LNIRE 0.03 * 0.02 1.90 0.06

LNPG 0.14 *** 0.02 7.63 0.00

LNHHC −0.04 *** 0.01 −3.11 0.00

LNTCM 0.06 *** 0.01 7.41 0.00

LNFDI 0.04 *** 0.01 7.33 0.00

LNAW 0.18 *** 0.03 5.17 0.00

Institute of Higher Education −0.01 *** 0.00 −7.84 0.00

Year*City −0.01 0.03 −0.37 0.71

City 0.00 (omitted)

Year 0.03 0.03 1.08 0.28

Constant 3.54 *** 0.31 11.58 0.00

F-statistics 1687.83 R-squared 91.44%

Probability of f 0.000
***: significant at 1%; **: at 5%; *: at 10%.

5.4. Parallel Line Testing

The assumption associated with difference-in-difference (DID) was of parallel line or
trend. In this regard, Figures 4 and 5 are presented as follows, and they depict that the
assumption was met.



Sustainability 2021, 13, 4820 16 of 24Sustainability 2021, 13, x FOR PEER REVIEW 16 of 24 
 

 

Figure 4. Parallel line testing. 

 
Figure 5. Parallel line testing with treated group. 

  

Figure 4. Parallel line testing.

Sustainability 2021, 13, x FOR PEER REVIEW 16 of 24 
 

 

Figure 4. Parallel line testing. 

 
Figure 5. Parallel line testing with treated group. 

  

Figure 5. Parallel line testing with treated group.

5.5. Heterogeneity Testing and Placebo Testing

In order to determine the heterogeneity, the treated and placebo regions were tested
separately, as shown in Tables 8 and 9, respectively. The results associated with the
treatment group indicated that the effects of LNPOP, employment, LNIFA, LNIRE, LNAW
were statistically positive and significant. The effect of the institute of higher education was
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statistically significant yet negative. Overall, the model was significant, and the variance
explained was 93.93%.

Table 8. Heterogeneity testing.

Coef. Std. Error t p > |t|

LNPOP 0.28 *** 0.09 3.29 0.00

Employment 0.01 *** 0.00 3.53 0.00

LNIFA 0.43 *** 0.07 6.26 0.00

LNIRE 0.11 * 0.05 2.00 0.05

LNPG 0.04 0.04 1.07 0.29

LNHHC −0.01 0.06 −0.12 0.90

LNTCM 0.01 0.04 0.36 0.72

LNFDI 0.05 * 0.02 1.99 0.05

LNAW 0.55 *** 0.19 2.95 0.00

Institute of Higher Education −0.01 *** 0.00 −4.06 0.00

Constant 0.11 1.40 0.08 0.94

F-statistics 206.84 R-squared 93.83%

Probability of f 0.000
***: significant at 1%; **: at 5%; *: at 10%.

In the placebo group, all variables were statistically significant and defined the regional
growth of China appropriately. However, the effect of LNHHC and the institute of higher
education were statistically negative. Also, the model was statistically significant, while
the variance explanation was 91.41%. This can be seen in Table 9.

Table 9. Placebo group.

Coef. Std. Error t p > |t|

LNPOP 0.18 *** 0.02 8.79 0.00

Employment 0.00 *** 0.00 6.53 0.00

LNIFA 0.52 *** 0.02 26.39 0.00

LNIRE 0.03 * 0.02 1.68 0.09

LNPG 0.14 *** 0.02 7.81 0.00

LNHHC −0.04 *** 0.01 −3.20 0.00

LNTCM 0.06 *** 0.01 7.53 0.00

LNFDI 0.04 *** 0.01 7.10 0.00

LNAW 0.18 *** 0.04 5.14 0.00

Institute of Higher Education −0.01 *** 0.00 −7.64 0.00

Constant 3.56 *** 0.31 11.62 0.00

F-statistics 1900.39 R-squared 91.41%

Probability of f 0.000
***: significant at 1%; **: at 5%; *: at 10%.

5.6. Equilibrium Testing

In order to determine the equilibrium, the differences between the groups were
evaluated. The results in Table 10 indicated that even before treatment and after treatment,
the difference between the treated and control groups was statistically insignificant (p-
value > 0.05). Therefore, no effect of treatment over the period was found in China’s case
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and its regional economic growth associated with the high-speed railway. The variance
explained was computed to be 91%.

Table 10. Equilibrium testing.

Outcome Var LNGRP Standard Error t-Statistics Probability

Before

Control 3.538

Treated 3.525

Diff (T-C) −0.013 0.037 −0.35 0.727

After

Control 3.565

Treated 3.552

Diff (T-C) −0.013 0.037 0.35 0.727

Diff-in-Diff 0.00

R-square: 91%

5.7. Ordinary Least Square Regression (OLS)

The regression analysis was mainly conducted for testing the linear dependency of
one or more variables on the dependent variable. The dependent variable of the study was
the gross domestic product, which reflected the economic development of the regions in
China. Other than that, the independent variables were taken in according to the theoretical
model. The result of the OLS is provided in Table 11. With respect to the model, it was
statistically significant as the p-value of the f-statistics was calculated as 0.00, which was
below the 0.05 threshold.

Table 11. OLS regression.

GRP Coef. Std. Err. t p > |t|

Employment 0.162 0.633 0.260 0.798

Park and Green Area 0.004 0.014 0.280 0.783

Theaters, Music Halls and Cinemas −0.421 0.915 −0.460 0.645

Foreign Direct Investment 0.042 0.068 0.620 0.538

Institute of Higher Education 0.150 1.776 0.080 0.933

Population −0.024 0.024 −1.020 0.309

Investment in Fixed Assets 0.049 ** 0.021 2.310 0.021

Hospitals and Health Centers −0.002 0.098 −0.020 0.983

Average Wages −0.064 *** 0.022 −2.870 0.004

Investment in Real Estate 0.131 *** 0.021 6.220 0.000

Constant 1016.535 51.580 19.710 0.000

F (10,2257) 5.85 R-squared 2.53%

Probability of F 0.000
***: Significant at 1%; **: at 5%; *: at 10%.

Moreover, the independent variable variance that depicted the high-speed railway
was predicted by 2.53% among the variance of the regional economic growth. While
analyzing the individual variables, it was determined that the effect of investment in fixed
assets was statistically significant on China’s regional economic growth while the effect
was positive (B = 0.049; p-value = 0.021 < 0.05). Furthermore, the effect of average wages
was computed to be statistically negative yet significant (B =−0.064; p-value = 0.004 < 0.01).
Lastly, the effect of investment in real estate was computed to be statistically positive and
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significant (B = 0.131; p-value = 0.00 < 0.01). Other than the discussed variables, the effect
of all the remaining variables was statistically insignificant.

5.8. Multicollinearity Testing

For the determination of issues in the residuals and data, the researcher conducted
diagnostic testing. Therefore, to evaluate the presence of multicollinearity in the data,
the researcher utilized the variance inflation factor (VIF). Some researchers have defined
multicollinearity as an issue where the variables are positively correlated, producing
spurious regression results [58]. Following these studies the maximum acceptable level
of the VIF was 10; however, values above 6 were also considered as highly collinear [59].
Therefore, the results in this regard are presented in Table 12. The results indicated that
none of the variables positively correlated with the other variable, since the individual
VIFs were below 5, whereas the VIF was also below 5.

Table 12. Multicollinearity testing.

Variable VIF 1/VIF

Employment 3.57 0.28

Park and Green Area 2.99 0.33

Institute of Higher Education 2.32 0.43

Foreign Direct Investment 1.71 0.58

Theaters, Music Halls and Cinemas 1.24 0.80

Population 1.17 0.86

Average Wages 1.15 0.87

Investment in Fixed Assets 1.05 0.96

Investment in Real Estate 1.03 0.98

Hospital and Health Centers 1.01 0.99

Mean VIF 1.72

5.9. Heteroskedasticity Testing

Heteroskedasticity is referred to as the issue in the residual of the regression models,
usually where variances across the data set are not constant [60]. In this regard, the
researcher tested ordinary least squares (OLS) regression, and the results were tested
for heteroskedasticity. Therefore, the Breusch–Pagan/Cook–Weisberg test was applied,
whose null hypothesis stated that the variances were constant or homoscedastic. The
results are presented in Table 13. In this regard, the results showed that the OLS model’s
residuals were heteroskedastic since the p-value was 0.000 < 0.05 with a chi-square of 73.83.
Consequently, the results must be fixed, and the OLS model cannot be deemed robust.

Table 13. Heteroskedasticity testing.

Breusch–Pagan/Cook–Weisberg Test for Heteroskedasticity

Chi-square 73.83

Probability Value 0.00

5.10. Robust Regression Analysis

Regression is referred to as a statistical test where the linear dependency of one or
more variables is tested on another variable that is known as the dependent or exploratory
variable [61]. In this regard, the following study used gross regional product (GRP) as the
dependent variable depicting China’s economic development. The independent variables
were taken in accordance with the proposed model. The results are presented in Table 14,
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where robust standard errors were used since there was an issue of heteroskedasticity that
was discussed earlier.

The overall model was found to be statistically significant based on the p-value of
the f-statistics, which was computed to be 0.00 < 0.05. On the other hand, the variance
in all the independent variables depicting high speed was found to explain 2.53% of the
variance in the regional economic growth. Individually, it was found that the effect of
investment in fixed assets was statistically significant on the regional economic growth
of China while the effect was positive (B = 0.049; p-value < 0.05). This indicated that
with the improvement in fixed assets investment, the regional economic growth will also
improve. Moreover, the effect of average wages was computed to be statistically negative
yet significant (B = −0.064; p-value < 0.01). Contrarily, the effect of investment in real
assets was computed to be statistically positive and significant (B = 0.131; p-value < 0.01).
Other than the discussed variables, the effect of all the remaining variables was statistically
insignificant.

Table 14. Robust regression analysis.

Variables Coef. Std. Error T p > |t|

Employment 0.162 0.666 0.240 0.808

Park and Green Area 0.004 0.012 0.310 0.758

Theaters, Music Halls and Cinemas −0.421 0.825 −0.510 0.610

Foreign Direct Investment 0.042 0.052 0.800 0.425

Institute of Higher Education 0.150 1.734 0.090 0.931

Population −0.024 0.024 −1.010 0.312

Investment in Fixed Assets 0.049 ** 0.022 2.180 0.029

Hospitals and Health Centers −0.002 0.096 −0.020 0.983

Average Wages −0.064 *** 0.022 −2.900 0.004

Investment in Real Estate 0.131 *** 0.023 5.660 0.000

Constant 1016.535 *** 46.678 21.780 0.000

F (10,2257) 5.120 R-squared 2.53%

Probability of F 0.000
***: significant at 1%; **: at 5%; *: at 10%.

5.11. Discussion
5.11.1. HSR Has a Significant Influence on Regional Economic Growth

The study was conducted to identify the effect of HSR on the economic growth of the
city. Many studies have been conducted previously on identifying the influence of HSR on
economic growth. Some studies have identified the influence that high-speed railway (HSR)
networks have on economic growth [62]. The empirical analysis of the study identified that
the HSR launch tends to influence economic growth significantly. Researchers have also
investigated the influence of the HSR on economic growth, and it was identified that large
cities tend to have a significant influence that increases economic growth significantly [35].
The findings of this study are supported by a study that also found that the opening of the
HSR tends to impact economic growth significantly, and, in this way, the study findings
are strongly supported [22]. Researchers have further enhanced studies on the impact of
HSR on economic development [63]. This study evaluated the HSR impact on sustainable
economic development and found that they are significantly related to each other.

5.11.2. HSR Along with Quality of Place Improves Regional Economic Growth

The study was further conducted to identify the influence of HSR and the quality of
place. It was evaluated in the previous studies that the HSR tends to improve the quality of
the place and economic growth. HSR tends to influence the different aspects of a city, and
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it improves the quality of the city in different aspects [1]. This study found that the HSR
opening also influences the quality of place. HSR development will reduce the distance
between the cities and consequently produce higher accessibility and transportation conve-
nience, which will increase market structure, the labor pool, and innovation transfer of the
cities. High-speed railways tend to increase the quality of place since it is perceived that
it increases accessibility and convenience of traveling [51]. The significant relationships
between the quality of place and HSR were revealed in this study, consistent with previous
studies’ findings.

5.11.3. HSR Along with Urban Agglomeration Improves the Regional Economic Growth
of China

The influence of HSR development was also identified in this study, and it was
demonstrated that HSR tends to have a significant effect on China’s regional economic
growth and urban agglomeration. The population was considered as the proxy for the
urban agglomeration, and it was found that HSR development tends to have a significant
link with the population. HSR tends to play an essential role in urban agglomeration [38].
The study indicated that HSR construction tends to increase the average network density of
urban agglomeration, which positively promotes urban agglomeration’s spatial connection
density. It was also identified that HSR can improve the centrality point of the cities that
are moderately developed and reduce the urban agglomeration dependence on central
cities, as well as improve the stability of urban agglomeration of the spatial structure.

High-speed railway (HSR) has a positive and significant impact on urban agglom-
eration [51]. This indicates that the HSR tends to influence the urban agglomeration to
influence the spatial capability. The studies support this study’s findings and are consistent
with the previous studies and findings; it is revealed that HSR can have a significant
influence on urban agglomeration.

5.11.4. Urban Agglomeration has a Significant Influence on Economic Growth

The research also evaluated the impact of the quality of place on urban agglomeration,
and it identified that urban agglomeration was not found to have a significant influence on
economic development. However, previous studies have found a significant influence of
urban agglomeration on economic development. Urban agglomeration tends to increase
economic growth [38]. They have also investigated the influence of urban agglomeration
on economic growth [39]. It was identified that urban agglomeration tends to increase
the country’s economic growth, and, hence, HSR leading to higher urban agglomeration
can also lead toward economic growth. Urban agglomeration tends to influence economic
growth positively and significantly [64]. The finding of this study was not consistent with
the findings of the previous studies.

6. Conclusions and Policy Recommendations
6.1. Conclusions

Transportation is vital for the development of the country and civilization. Therefore,
countries have been emphasizing improving their transportation infrastructure to promote
the region’s economic growth. Since 1990, China has been committed to developing
high-speed railways, where it has introduced high-speed trains in the field of passenger
transportation over the past few decades. This research aimed to determine whether
China’s high-speed railway leads to regional economic development. Several kinds of
research have been conducted, but the less developed areas in China remain controversial.
Hence, the following research was mainly conducted to investigate the effect of high-speed
railways on regional development based on urban industrial agglomeration quality.

The results revealed that the factors contributing to economic growth are investments
in real estate and in fixed assets, whereas the average wage was determined to negatively
influence China’s economic growth. Therefore, based on the results, it can be concluded
that the high-speed railway in China is mainly enhanced by investing in the fixed assets
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that can lead toward the improvement of the infrastructure and thus contribute to economic
growth. Moreover, it was determined that the high-speed train, along with real estate
investment, leads to China’s regional economic growth.

6.2. Policy Recommendation

As per the results, a few policies are recommended for China that not only support
improving its high-speed railway but also contribute toward the regional economic growth,
which are the following:

a. It is recommended that the government enhance the promotion of the human and
natural resources and the capital and technology of HSR that would help accelerate
the knowledge and information flow. The employment and wage rate must be im-
proved for achieving more refined regional economic growth. It is also recommended
to increase the economic growth by more investment in the fixed assets.

b. The government of China can strengthen its policies related to the development of
the infrastructure of HSR that can improve transportation services.

c. It is recommended that China improve its real estate industry by reconstructing
most of the urban station areas, which can increase the reliability of the high-speed
railways and further boost China’s economic growth.

d. It is further recommended to focus on the aspects of higher education institutions
that would negatively impact the economic growth of the region.

e. Further, it is recommended that more employment opportunities are implemented.

6.3. Future Implication of the Research

The study’s future implication is that the researchers can employ the subjective view,
based on interviews with the authorities, which can help them gain detailed information
regarding the importance of the high-speed railway to China’s economic growth. Further-
more, a similar method can be incorporated in other developing countries such as Russia,
Brazil, or India to understand the importance of high-speed railway.
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