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Abstract: Urban rail transit (URT) is closely related to the sustainable development of the city. In 
addition to the traffic improvements, it also brings social and economic benefits. From the perspec-
tive of sustainability, we discuss the effect of urban rail transit on financing constraints of companies 
listed on the China A-share stock market (A-share, common stocks issued by companies registered 
in China for domestic institutions, organizations or individuals to subscribe and trade in RMB) and 
further explore whether the level of financial development has an effect on the above relationship. 
The results show that: (1) Financing constraints are common among sample enterprises, and the 
later the opening year of urban rail transit, the greater the degree of financing constraints; (2) The 
development of urban rail transit is beneficial to alleviate the level of financing constraints of listed 
companies, and this mitigating effect mainly exists in the samples with high relevance to urban rail 
transit; (3) The higher the level of financial development, the smaller the degree of corporate financ-
ing constraints; (4) Financial development may influence the relationship between financing con-
straints and urban rail transit. With the improvement of the financial development level, the allevi-
ating effect of urban rail transit on corporate financing constraints is less pronounced. This study 
gives some references to improve the financing constraints of listed companies and for promoting 
the sustainable development of urban rail transit. 

Keywords: urban rail transit; financing constraints; financial development; investment-cash flow 
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1. Introduction 
According to data released by the National Bureau of Statistics of China, by the end 

of 2020, the urbanization rate of the permanent population in the country exceeded 60%. 
To meet people’s needs for convenient, fast, and safe travel and to promote sustainable 
development of urban areas, it is necessary and urgent to invest in the construction of 
urban rail transit. Urban rail transit systems can be considered as a greener and more 
sustainable transportation mode than traditional urban transport. The development of 
urban rail transit is a logical evolution in light of the current challenges. According to the 
“2020 Annual Statistics and Analysis Report of Urban Rail Transit’’ issued by the China 
Association of Metros, as of the end of 2020, 244 urban rail transit operating lines have 
been opened in 45 cities in mainland China, with a total length of 7978.19 km. 2020 was 
the last year of the “13th Five-Year Plan”. The length of newly added operating lines that 
year was 1241.99 km, setting a new record high. 

It is a fact that the construction of URT can not only effectively alleviate traffic con-
gestion [1] and environmental pollution [2], but also promote the overall development of 
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the city. Studies have confirmed the positive influence of urban rail transit on the site se-
lection of residents and enterprises [3], land value [4], housing price [5–7], etc., as well as 
on urban expansion [8] and social and economic development [9,10]. At the same time, 
urban rail transit also brings good development opportunities related to upstream and 
downstream industries. 

Most of the existing studies analyze the external effects of urban rail transit based on 
the macro level, but there is little literature exploring the impact of urban rail transit on 
enterprises. Funds are the “lifeblood” of a company, which must have sufficient financial 
support to carry out production and operation. When companies want to invest, and if 
internal funds are insufficient, they will seek to obtain funds from the external capital 
market. However, companies may not be able to successfully obtain sufficient funds from 
the outside. There are two reasons for this: one reason is that the company does not meet 
some specific conditions in the market; the other is that the market requires a higher rate 
of return, which may be beyond the reach of the company. When the above two situations 
exist, the enterprises face financing constraints. Financing constraints mainly refer to the 
restrictions that companies face when financing externally. 

Li et al. [11] found that the construction of urban rail transit infrastructure positively 
affected the agglomeration of urban manufacturing and consumer service industries. Such 
a positive agglomeration effect is thus beneficial to reducing the degree of financing con-
straints of corporates [12]. In other words, the operation of urban rail transit may indi-
rectly have a positive impact on reducing the financing constraints of corporates by pro-
moting industrial agglomeration. In addition, the alleviating effect of industrial agglom-
eration on financing constraints is more obvious in enterprises with a poor initial financ-
ing environment [13]. Studies have also shown that the higher the level of regional finan-
cial development, the better the external financing environment, and the lower the level 
of financing constraints of companies [14,15]. This paper takes the annual data of compa-
nies listed in Stock A from 2009 to 2018 as the research sample, uses the sensitivity coeffi-
cient of corporate investment expenditure to cash flow as a measure of corporate financing 
constraints, and adopts the difference-in-differences model in order to explore whether 
the development of urban rail transit is conducive to alleviating financing constraint of 
enterprises. It furthermore tests whether the level of financial development has an effect 
on the above relationship. 

2. Theoretical Analysis and Research Hypothesis 
2.1. Urban Rail Transit and Financing Constraints 

Classical financial theory believes that in a perfect capital market, a company’s exter-
nal capital and internal capital can be completely replaced. Therefore, investment behav-
ior is not affected by the company’s financial status, but is only related to the company’s 
investment needs. However, in the real world, there is no perfect capital market. Infor-
mation asymmetry and agency problems will always lead to higher external than internal 
financing cost; the financing ability of the enterprise will always affect its investment be-
havior to a large extent. According to the theory of information asymmetry, in the loan 
market, enterprises have more information than external investors, so they may take self-
interested actions that harm the interests of investors, which is called moral hazard. Based 
on the existence of moral hazard, it is difficult for financial institutional investors to make 
decisions smoothly, leading to transaction failure and the imbalance of supply and de-
mand in the market, and then the market efficiency is reduced, which is called adverse 
selection. To avoid this kind of phenomenon, the rational financial institutions will deter-
mine average loan interest rates, and attach some conditions other than interest rates, thus 
leading to the problem of credit rationing; those companies with high-quality and low-
risk characteristics are more favored by investors, while those companies that do not meet 
the conditions will fail in financing, so that enterprises are generally subject to varying 
degrees of financing constraints. 
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At the end of the 19th century, Marshall began to pay attention to the economic phe-
nomenon of industrial agglomeration. Industrial agglomeration refers to the gathering of 
different types of enterprises producing a certain product, and the upstream and down-
stream entities, as well as relevant service industries supporting these enterprises within 
a fixed large regional scope. Credit [16] applied the agglomeration theory to the study of 
transportation accessibility and believed that specific modes of transportation would pro-
mote the agglomeration of certain types of industries, thus generating accessibility bene-
fits. Yu et al. [17] found that rail transit exhibits different degrees of agglomeration effect 
on different industries. Lyu et al. [18] studied the TOD (Transit Oriented Development) 
model centered on the Beijing subway and found that wholesale and retail, accommoda-
tion and catering industries, and other consumer service-related industries tend to cluster 
in areas with strong TOD characteristics, and labor productivity tends to be relatively 
high. Li et al. [11] found that urban rail transit effectively guided the agglomeration of 
industries such as urban manufacturing and consumer service industries through the ag-
glomeration of labor, capital, and technological innovation. Zheng [19] found that the new 
subway station has a positive effect on the agglomeration of nearby catering and other 
service industries and the stimulation of consumer demand. All this shows that the oper-
ation of URT system will promote the geographical agglomeration of related upstream 
and downstream industries, which is conducive to the development of enterprises.  

The influence of the URT system on the corporate financing of the related upstream 
and downstream enterprises may be due to the positive agglomeration benefits brought 
about by industrial agglomeration. The agglomeration benefit makes the enterprises in 
the industrial agglomeration area have more advantages in financing. Firstly, based on 
the effect of learning mechanism, the agglomeration area has a high density of knowledge 
and technology resources, which is more conducive to mutual learning among enterprises 
and promotes efficient production and technology spillover [20]. Secondly, enterprises in 
industrial agglomeration areas are close to each other in geographical location, infor-
mation transmission between enterprises is faster, information quality is higher, that is, 
information asymmetry phenomenon is reduced, which can generate commercial benefits 
between enterprises [21], and moral hazard and adverse selection problems are also re-
duced [22]. In the process of transaction, enterprises may get preferential prices due to the 
existence of commercial credit. Thirdly, smaller enterprises can unite to raise funds from 
financial institutions in the form of collective guarantees. This method can not only reduce 
credit costs but also enable financial institutions to better identify and control credit risks 
[23]. Finally, different enterprises in the same industry work together, which is conducive 
to the specialization and cooperation among enterprises. The initial capital required by 
enterprises is reduced, and the barriers to entering the industry are lowered [24]. Moreo-
ver, each enterprise is responsible for more detailed independent production links, so that 
the capital demand of enterprises is reduced [25–27]. In short, industrial agglomeration 
makes it easier for enterprises to raise external financing but also reduces the demand for 
internal funds; in other words, it effectively improves the financing difficulties of enter-
prises. Urban rail transit, as shown above, promotes the agglomeration and development 
of related industries. Based on this, the following hypothesis is proposed. 

Hypothesis H1. The development of urban rail transit is beneficial to alleviating the level of fi-
nancing constraints of enterprises. 

2.2. Financial Development and Corporate Financing Constraints 
American economists John G. Gurley and Edward S. Shaw believe that economic de-

velopment is the premise and foundation of financial development, while financial devel-
opment is the driving force and means of economic development. Financial development 
is the continuous improvement of financial efficiency brought about by the expansion of 
the scale of financial transactions and the advancement of the financial industry. Accord-
ing to the actual situation of developing countries, Ronald I. McKinnon and Edward S. 
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Shaw proposed financial repression, which refers to the phenomenon that the govern-
ment’s excessive intervention in financial activities and the financial system inhibits the 
development of the financial system, and the lagging development of the financial system 
hinders economic development. The improvement of the level of financial development 
is reflected in the removal of financial repression and streamlining the financial structure, 
including the innovative application of financial tools and diversification of financial in-
stitutions amid the changing economic environment. External macro-economic conditions 
will have an impact on the internal capital structure of enterprises [28]. A sound regional 
financial environment leads to the fact that enterprises have more extensive financing 
channels and can meet their financing needs in multiple ways. The more developed the 
financial market, the lower the transaction costs [29]. In addition, information in devel-
oped financial markets is typically more transparent and information asymmetry is re-
duced [30], which not only improves the problem of credit rationing in the capital market 
to a certain extent, but also improves the allocation efficiency of resources and reduces the 
external financing cost of enterprises, thus reducing the financing constraint level of en-
terprises [31,32]. Laeven [33] conducted an empirical study and found that the lower the 
degree of financial repression, the lower the degree of financing constraint of enterprises. 
Compared with large-scale enterprises, this phenomenon is more obvious for small-scale 
companies. According to the report of the marketization process by Fan Gang and Wang 
Xiaolu, regions with higher levels of financial development are more dependent upon 
market factors in the allocation of credit funds [34]. Therefore, it can be concluded that the 
higher the level of financial development, the less the enterprise will be affected by non-
market factors in the financing process, and the problem of ownership discrimination will 
be alleviated to a certain extent. Therefore, the possibility for non-state-owned enterprises 
to obtain bank loans will be increased. 

To summarize, on the one hand, the increase in the level of financial development 
not only expands the sources of financing in terms of quantity, but also eliminates “scale 
discrimination” and “ownership discrimination” to a certain extent, that is, the phenom-
enon of financial institutions rejecting small-scale enterprises and non-state-owned enter-
prises’ loan applications, thus increasing the possibility that the enterprise obtains the loan 
successfully. On the other hand, financial development reduces the financing cost and the 
information asymmetry between enterprises and external investors, and thus improves 
the financing constraint dilemma of enterprises. Based on this, the following hypothesis 
is proposed: 

Hypothesis H2. The higher the level of financial development, the lower the degree of financing 
constraints faced by enterprises. 

2.3. Urban Rail Transit, Financial Development and Financing Constraints 
The positive externalities brought by industrial agglomeration to enterprises may 

have an “inflection point”, that is, excessive agglomeration may lead to diminishing ag-
glomeration benefits [35]. When the nature of enterprise ownership and enterprise size 
are considered, private enterprises and small enterprises have higher operating risks, 
lower financing qualifications, and are often located in a poorer financing environment. 
When considering the size and attributes of the company, the industrial agglomeration 
has a more obvious alleviating effect on the financing difficulties of private enterprises 
and small enterprises [36]. Sun et al. [37] conducted an empirical study on companies in 
high-tech industrial development zones listed on the New Third Board (National Equities 
Exchange and Quotations; it is China’s third national securities trading venue after the 
Shanghai Stock Exchange and the Shenzhen Stock Exchange, mainly targeting small, me-
dium, and micro enterprises) and found that such companies face significantly less financ-
ing constraints than companies outside such high-tech development zones. They also 
found that the role of high-tech zones is more pronounced for small-scale enterprises and 
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private enterprises, as well as enterprises in areas with poorer regional development lev-
els. This shows that the mitigation effect of industrial agglomeration on financing con-
straints is characterized by “decreasing marginal efficiency”, that is, when the external 
financing environment of the enterprise is poor, the effect of industrial agglomeration on 
the improvement of corporate financing constraints is more obvious; with the continuous 
optimization of the corporate environment, this mitigation effect is no longer significant. 

From the perspective of the level of regional financial development, a sound regional 
financial environment indicates that companies have more available financing channels. 
In addition to bank credit financing, companies can also use other means to raise funds, 
such as commercial credit, private equity, venture capital, etc. According to Hypothesis 
H2, when the level of financial development is high, the enterprise may not have difficul-
ties in financing or the level of financing constraint is lower. However, in areas with rela-
tively poorer financial development, enterprises often face serious financing difficulties. 
The operation and development of urban rail transit can promote the agglomeration and 
development of related industries and improve the financing environment faced by en-
terprises, so as to alleviate the financing constraint dilemma of enterprises. However, for 
the regions with higher financial development levels, the level of enterprise financing con-
straint is anyway low, and the influence of urban rail transit on enterprise financing con-
straints remains small. Based on this, the following hypothesis is proposed: 

Hypothesis H3. The lower the level of financial development, the more significant the effect of 
urban rail transit on corporate financing constraints, the higher the level of financial development, 
the less obvious the effect of urban rail transit on corporate financing constraints. 

As we can see from Figure 1, we conducted theoretical analysis and proposed three 
research hypotheses in the second part. In the third part, we will introduce the research 
design of this article, including sample selection, variable definition, and model construc-
tion. In the fourth part, we will conduct empirical tests on three research hypotheses. 

Research Hypothesis

Research Design

Empirical Test

H1. The development of urban rail transit is beneficial to 
alleviating the level of financing constraints of enterprises.

 H2. The higher the level of financial development, the lower 
the degree of financing constraints faced by enterprises.

H3. The lower the level of financial development, the more 
significant the effect of urban rail transit on corporate financing 
constraints, the higher the level of financial development, the 

less obvious the effect of urban rail transit on corporate 
financing constraints.

Sample selection: Chinese A-share listed enterprises 
from 2009 to 2018.

Variables: explained variable,  financing Constraint;  
explanatory variable, urban rail transit; moderating 

variable, financial development.

Model design:  Models are designed on the basis of 
investment cash flow sensitivity model and 

Difference-in- Differences model  

Test the three hypotheses separately

 
Figure 1. Research ideas and logical framework. 



Sustainability 2021, 13, 10543 6 of 21 
 

3. Research Design 
3.1. Sample Source 

Difference-in-Differences (DID), as a powerful tool in policy effect assessment, has 
attracted more and more attention. The basic idea of the DID method is to construct dif-
ferential statistics to reflect the policy effect by comparing the differences between the 
control group and the treatment group before and after the implementation of the policy. 
In this paper, whether urban rail transit is operated or not can be regarded as the occur-
rence and non-occurrence of the policy, and corporate financing constraints can be re-
garded as the observed object, so the DID method is suitable for the research of this paper. 
Since the initial operation years of the URT system in different cities are not consistent, 
multi-phase DID [38] is adopted in this paper, that is, the time of policy implementation 
is not consistent, and the implementation year of policy in different cities will be deter-
mined according to the year when the URT system was opened. Because of the availability 
of data, we selected samples from 2009 to 2018 for our research. 

In this paper, Chinese A-share listed enterprises from 2009 to 2018 are selected as the 
research samples. Since the explanatory variable of this paper is corporate financing con-
straint, the research objects of this paper do not include the sample enterprises in the fi-
nancial industry. To improve the validity of the sample and the accuracy of the empirical 
data, this article deals with the full sample data as follows: remove samples with incom-
plete data, and remove companies with abnormal data, such as the debt-to-asset ratio ex-
ceeding 100%. Corporate financial data and financial development level-related data 
come from the CSMAR database, and urban rail transit-related data come from the China 
Association of Metros. The empirical tests are conducted mainly by STATA. 

3.2. Variable Definition 
3.2.1. The Explained Variable 

The explained variable in this paper is the financing constraint of the enterprise. 
When the capital market is not perfect, external investors have little understanding of the 
real information of the enterprise; that is, the problem of information asymmetry exists, 
which leads the enterprise to having to bear more expenses when financing from the ex-
ternal than the internal capital cost. The degree of financing constraints faced by an enter-
prise refers to the difference between the internal financing cost of the enterprise and the 
external financing cost, and can also be understood as the restriction the enterprise faces 
when financing externally. Some early studies began to explore the financing constraints 
of enterprises. Scholars constantly tried to use appropriate proxy variables to measure the 
level of financing constraints of enterprises and obtained some rich research results. In-
cluding the sensitivity model of investment to cash flow first proposed by Fazzari et al. 
[39], and the KZ index constructed by Lamont et al. based on the conclusions of Kaplan 
and Zingales [40,41]; Almeida et al. proposed a cash-cash flow sensitivity model [42] 
based on the perspective of corporate cash holdings, Whited and Wu constructed the WW 
index [43] based on Euler’s investment equation; Hadlock and Pierce constructed the Size 
Age Index Model (SA Index) based on the two indexes of company Size (SIZE) and time 
of company listing (AGE) [44]. According to previous studies, although there are differ-
ences in the measurement principles of these methods, they can all be used to measure the 
level of financing constraints. 

Regarding the investment-cash flow sensitivity model, Fazzari et al. believe that, the-
oretically speaking, when a company faces more investment opportunities, the company’s 
investment expenditure will increase. The sources of funds required for investment ex-
penditures include internal disposable cash flow and external financing. For companies 
that have difficulty in external financing, it is difficult or impossible to obtain sufficient 
funds from outside, so their investment expenditures will be restricted by the company’s 
disposable cash flow. The more difficult an enterprise’s external financing, the more its 
investment expenditure depends on its internal cash flow. When a company’s investment 
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has a greater sensitivity coefficient to cash flow, it proves that the financing constraint 
problem faced by the company is more serious, that is, the sensitivity of investment to 
cash flow can indirectly reflect the financing constraints. Therefore, this paper uses the 
sensitivity of investment to cash flow to measure the degree of financial constraints of a 
company, uses Tobin Q to control the impact of growth opportunities, and constructs 
Equation (1) to reflect the level of financing constraints of company: 𝐼𝑁𝑉𝐸𝑆𝑇 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ = 𝛼 + 𝛼 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ + 𝛼 𝑇𝑂𝐵𝐼𝑁𝑄 , + 𝜀 ,   (1)𝐼𝑁𝑉𝐸𝑆𝑇 ,  represents the investment of the company, 𝐴𝑆𝑆𝐸𝑇 ,  means the assets of 
the company, and 𝐶𝐹 ,  represents the cash flow, 𝑇𝑂𝐵𝐼𝑁𝑄 ,  means the company’s in-
vestment opportunity. We mainly analyze the situation of the coefficient 𝛼 reflects. If 𝛼 > 0, it means that the company’s investment expenditure and the company’s internal 
cash flow are positively correlated, that is, the investment of the company depends on the 
internal cash flow, indicating that the company is in the dilemma of financing constraints. 

3.2.2. The Explanatory Variable 
In this article, the major explanatory variable is urban rail transit. Based on the dif-

ference-in-differences model, the dummy variable DID (a zero/one variable) is used to 
represent the urban rail transit variable. The DID interaction term is a comprehensive 
dummy variable of two dummy variables: TREAT (whether the policy was implemented 
by the end of 2018); for example, Wuhan had already operated urban rail transit before 
the end of 2018: then, the value of treat is 1. However, Jinan had not yet operated urban 
rail transit at the end of 2018: then, the value of treat is 0; AFTER (Before or after the im-
plementation of the policy); for example, Changsha started operating urban rail transit in 
2014: then, the value of AFTER is 1 for the time after 2014 (Including 2014), but AFTER is 
0 for the time before 2014. Because DID is obtained by multiplying TREAT and AFTER, 
when both TREAT and AFTER are 1, DID takes the value 1. As of the end of 2018, when 
urban rail transit has been opened in the city where the company is located and the sample 
time is after the opening year, DID will be 1, otherwise, it will be 0. In addition, in the 
robustness test, the DID variable DID is replaced by the urban rail transit operating mile-
age (MILEAGE) as a proxy variable for the development of urban rail transit for empirical 
analysis. 

3.2.3. The Moderating Variable 
This paper selects the level of financial development as the moderating variable of 

the basic relationship mentioned in Hypothesis 1. The process of increasing financial effi-
ciency brought about by the advancement of the financial industry and the expansion of 
the scale of financial transactions is financial development. The reduction in the degree of 
financial repression and the optimization of the financial structure both indicate the im-
provement of the level of financial development. It also shows that the financial products 
on the market are constantly innovating, and the investment institutions are constantly 
improving following the diversification of the economy. To gain potential benefits, eco-
nomic entities began to seek financial innovations in institutions and technologies, thus 
promoting financial development. In general, financial development is represented by an 
increase in financial relative ratios. At present, there are two main methods for measuring 
the level of financial development: the first is based on the perspective of the scale of credit 
in the market, and the position of the scale of credit in the capital market is used to reflect 
the degree of financial development; the second is to use the relevant Chinese marketiza-
tion index, analyzed by Wang Xiaolu and Fan Gang based on the actual situation in China, 
so as to directly indicate the level of development of the financial market, but its statistical 
time is relatively early, which is not suitable for the research of this article. Therefore, this 
paper intends to use the relative financial indicator. With reference to previous studies 
[37,45,46], we use the proportion of the year-end loan balance of financial institutions at 
the city level in each city’s GDP to measure the level of financial development (𝐹𝐷 , ). 



Sustainability 2021, 13, 10543 8 of 21 
 

3.2.4. Control Variables 
This paper mainly wants to explore the influence of the explanatory variable (urban 

rail transit) on the explained variable (financing constraints). In this relationship, in addi-
tion to urban rail transit, there are many other factors that will also affect the financing 
constraints of the company, which are not the objects of this paper. In order to alleviate 
the interference of these confounding variables on the estimation of causal effects, we need 
to control them during regression analysis, so they are called control variables. The control 
variables in this paper are mainly composed of enterprise characteristic variables. This 
mainly includes working capital fluctuation (∆NWCi,t), the difference between the end of 
the year and the beginning of the enterprise’s working capital; company Scale (SIZEi,t-1), 
measured by taking the logarithm of assets; corporate debt (LEVi,t-1), measured by the ra-
tio of the total liabilities of the enterprise to the total assets. In addition, the development 
level, policy, and other characteristics of different cities are quite different, which will also 
affect the financing constraints of enterprises. Therefore, it is necessary to control the in-
dividual effects of cities, city fixed effects (∑ CITY); and the financing constraints of com-
panies will change over time, so we should also control the time effect, year fixed effects 
(∑YEAR). The specific meaning of each variable is shown in Table 1. 

Table 1. Variable summary. 

Variable Name Variable Meaning 

Investment  
(INVEST) 

“Cash paid for the purchase and construction of fixed 
assets, intangible assets and other long-term assets” in 

the cash flow statement 
Cash Flow (CF) Net cash flow from operating activities 

Total Assets (ASSET) Total assets of the enterprise at the end of the year 
Investment Opportunities (TO-

BINQ) 
Stock market value / total book assets at the end of the 

period 

Urban Rail Transit 
 (DID) 

DID = TREAT × AFTER. When the city opened urban 
rail transit at the end of 2018, and the time is after the 

opening year, DID takes 1, otherwise, it is 0 
Financial Development 

 (FD) 
The proportion of the year-end loan balance of finan-

cial institutions to the GDP of each city 
Enterprise Size (SIZE) Take the logarithm of assets 

Company Liabilities (LEV) The ratio of the total liabilities to the total assets 

Working Capital (NWC) Difference between current assets and current liabili-
ties 

Year Fixed effect (YEAR) Control time effect 
City Fixed effect (CITY) Control city effect 

3.3. Model Design 
3.3.1. Test of the Level of Financing Constraints 

We use the sensitivity coefficient of investment to cash flow to represent the level of 
financing constraints. After adding control variables to Equation (1), Equation (2) is ob-
tained as follows: 
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INVESTi,t/ASSETi,t-1=α0+α1CFi,t/ASSETi,t-1+α2TOBINQi,t-1+α3∆NWCi,t/ASSETi,t-1 

+α4SIZEi,t-1+α5LEVi,t-1+ CIYT + YEAR +εi,t 
(2)

If 𝛼  is greater than 0 and statistically significant, it indicates that the investment of 
sample enterprises is sensitive to cash flow and the enterprises are subject to financing 
constraints.  

3.3.2. Test of Hypothesis H1 
In order to test Hypothesis H1, this paper adds a variable urban rail transit 𝐷𝐼𝐷 ,  

and the transit terms CFi,t/ASSETi,t-1×𝐷𝐼𝐷 ,  on the basis of Equation (2); subsequently, 
the Equation (3) is as follows: 
INVESTi,t/ASSETi,t-1=α0+α1CFi,t/ASSETi,t-1+α2CFi,t/ASSETi,t-1×𝐷𝐼𝐷 , +α3𝐷𝐼𝐷 , +α4TOBI

+α5∆NWCi,t/ASSETi,t-1+α6SIZEi,t-1+α7LEVi,t-1+ CITY + YEAR +εi,t 
(3)

If 𝛼  is less than 0 and statistically significant, it means that urban rail transit is alle-
viating the level of financing constraints of sample companies. 

3.3.3. Test of Hypothesis H2 
To examine the impact of the financial development level on corporate financing con-

straints, this paper adds the financial development variable 𝐹𝐷 ,  and the transit term 
CFi,t/ASSETi,t-1×𝐹𝐷 ,  on the basis of Equation (2), then the Equation (4) is as follows: 
INVESTi,t/ASSETi,t-1=α0+α1CFi,t/ASSETi,t-1+α2CFi,t/ASSETi,t-1×𝐹𝐷 , +α3𝐹𝐷 , +α4TOBIN

+α5∆NWCi,t/ASSETi,t-1+α6SIZEi,t-1+α7LEVi,t-1+ CITY + YEAR +εi,t 
(4)

If the coefficient 𝛼  is less than 0 and statistically significant, it means that the higher 
the level of financial development, the lower the degree of corporate financing constraints. 

3.3.4. Test of Hypothesis H3 
To verify the effect of financial development level on the relationship between urban 

rail transit and corporate financing constraints, this paper adds 
CFi,t/ASSETi,t-1×𝐷𝐼𝐷 , ×𝐹𝐷 , , the multiplicative interaction term of financial development 
variables 𝐹𝐷  and CFi,t/ASSETi,t-1×𝐷𝐼𝐷 , , on the Equation (3), then the construction 
Equation (5) is as follows: 

INVESTi,t/ASSETi,t-1=α0+α1CFi,t/ASSETi,t-1+α2CFi,t/ASSETi,t-1×𝐷𝐼𝐷 , ×𝐹𝐷 ,+𝛼 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ ×𝐷𝐼𝐷 , +α4𝐷𝐼𝐷 , +𝛼 𝐹𝐷 , +α6TOBINQi,t-1 

+α7∆NWCi,t/ASSETi,t-1+α8SIZEi,t-1+α9LEVi,t-1+ CITY + YEAR +εi,t 
(5)

If 𝛼  is greater than 0 and statistically significant, it means that the high level of ur-
ban financial development inhibits the effect for urban rail transit to mitigate the con-
straints imposed by corporate financing. 

4. Empirical Results and Discussions 
4.1. Descriptive Statistics Analysis 

As showed in Table 2, this paper described the statistical characteristics of each vari-
able. It can be seen that the maximum value of the investment expenditure of the sample 
companies is 5.490, the minimum value is 0, and the mean value is 0.07, which indicates 
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that there are certain differences in the investment expenditure of different companies, 
and the investment expenditure of most companies is small. The maximum value of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄  is 8.860, and the average value is 0.060, indicating that the cash flow of 
the selected sample enterprise is not particularly high. The average value of the variable 𝑇𝑅𝐸𝐴𝑇 ,  is 0.630, indicating that. as of the end of 2018, 63% of the sample companies have 
opened urban rail transit in their cities; “𝐴𝐹𝑇𝐸𝑅 ,  =1” means that the sample year is after 
the opening year of URT system in the city where the enterprise is located, the mean value 
of the variable 𝐴𝐹𝑇𝐸𝑅 ,  is 0.490, means that the sample enterprises meeting the condition 
“𝐴𝐹𝑇𝐸𝑅 , =1”account for 49% of the total sample. The maximum value of 𝐹𝐷 ,  is 2.290, 
and the minimum value is 0.130, indicating that the financial development level of the 
sample enterprises is quite different in the regions. 𝑇𝑂𝐵𝐼𝑁𝑄 ,  has a maximum value of 
31.40 and a minimum value of 0.150, indicating that the investment opportunities faced 
by the sample companies are quite different. The maximum value of SIZEi,t-1 is 27.78, the 
minimum value is 17.66, and the average value is 22.02, which means the size difference 
of the sample enterprises is relatively small. The lowest asset–liability ratio is only 1%, the 
average is 46%, and the highest is 98%, that is, there are large differences in the capital 
structure of the sample companies. 

Table 2. Variable descriptive statistics. 

Variable n Mean S.D. Min 0.250 Mdn 0.750 Max 
INVESTi,t / ASSETi,t−1 5716 0.0700 0.150 0 0.0200 0.0400 0.0800 5.490 

CFi,t / ASSETi,t−1 5716 0.0600 0.220 −7.130 0.0100 0.0500 0.100 8.860 
TREATi,t 5716 0.630 0.480 0 0 1 1 1 

AFTERTi,t 5716 0.490 0.500 0 0 0 1 1 
FDi,t 5716 1.300 0.540 0.130 0.800 1.340 1.800 2.290 

TOBINQi,t−1 5716 2.250 1.750 0.150 1.330 1.740 2.530 31.40 
∆NWCi,t / ASSETi,t−1 5716 0.0500 0.480 −5.840 −0.0400 0.0100 0.0800 27.58 

SIZEi,t−1 5716 22.02 1.220 17.66 21.19 21.90 22.70 27.78 
LEVi,t−1 5716 0.460 0.200 0.0100 0.300 0.460 0.620 0.980 

4.2. Analysis of Empirical Results 
According to the statistics, there are ten cities that have operated urban rail transit 

before 2009; during 2009–2018, 25 cities have gradually started to operate urban rail 
transit, as shown in Figure 2. We divided the sample companies into three groups accord-
ing to the year in which the urban rail transit started operations: starting operations before 
2009, starting operations between 2009 and 2018, and starting operations after 2018.  



Sustainability 2021, 13, 10543 11 of 21 
 

Beijing，1969

Tianjin，1984

Shanghai，1993

Dalian，2002

Guangzhou，1997

Changchun，2002

Wuhan，2004

Shenzhen，2004

Chongqing，2005

Nanjing，2005

Shenyang，2010

Chengdu，2010
Foshan，2010

Xian，2011

Hangzhou，2012

Zhengzhou，2013

Kunming，2012

Haerbin，2013

Ningbo，2014

Changsha，2014

Wuxi，2014

Lanzhou，2015

Qingdao，2015

Nanchang，2015

Huaian，2015

Dongguan，2016

Fuzhou，2016

Nanning，2016

Hefei，2016

Shijiazhuang，2017

Zhuhai，2017

Guiyang，2017

Xiamen，2017Suzhou，2012

Wulumuqi，2018

Timeline for the first opening of urban rail transit 
in Chinese cities Before 2009

2019-2018

After 2018

 

Figure 2. Timeline for the first opening of urban rail transit in Chinese cities. 

We perform regression analysis on Equation (2) for full sample enterprises and 
grouped sample enterprises respectively, shown in Table 3. R-squared in the fourth col-
umn is the largest, indicating that the fitting effect of this group of samples is the best, that 
is, in the sample of urban rail transit opened after 2018, the degree of interpretation of the 
dependent variable by the regression equation is 68.8%. Column (1) in Table 3 displays 
the regression result of the Equation (2) of the full sample of companies. The coefficient of 
investment-cash flow sensitivity is 0.237 and significant at the statistical level of 1%, mean-
ing that companies have financing constraints on the whole. In the grouped sample, the 
coefficient 𝛼  of column (2) is not significant, the coefficient 𝛼  of columns (3) and (4) are 
both significantly positive at the 1% level, and the coefficient value of column (4) is the 
largest. It can be considered that among the cities where urban rail transit was opened 
earlier, the scale of the city is larger, the level of economic development is higher, the 
external economic and policy environment of the company is better, and the investment 
of the company is not sensitive to cash flow, that is, the financing constraints faced by the 
enterprise are relatively small. However, the later the year of URT system is opened, the 
more sensitive the company’s investment to cash flow, indicating that when the local eco-
nomic development level is more backward, the degree of financing constraints faced by 
the company is relatively greater. 
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Table 3. Sensitivity of the investment of the sample companies to cash flow. 

 
INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 

Full Sample Opened before 2009 Opened in 2009–2018 Opened after 2018 
(1) (2) (3) (4) 

CFi,t / ASSETi,t−1 0.237 *** −0.0145 0.118 *** 0.670 *** 
(28.53) (−1.003) (6.978) (57.44) 

TOBINQi,t−1 
0.000561 0.00109 0.00408* −0.00545 *** 
(0.441) (0.550) (1.837) (−3.026) 

∆NWCi,t / ASSETi,t−1 
0.0422 *** −0.0218 *** 0.154 *** −0.0122 * 

(11.14) (−4.406) (11.85) (−1.885) 

SIZEi,t−1 
−0.00597 *** −0.00769 ** −0.00459 −0.00753 *** 

(−2.749) (−2.524) (−0.959) (−2.901) 

LEVi,t−1 0.00266 0.00191 −0.00981 0.0342 *** 
(0.249) (0.120) (−0.429) (2.818) 

CITY EFFECTS Yes Yes Yes Yes 
YEAR EFFECTS Yes Yes Yes Yes 

Constant 
0.174 *** 0.233 *** 0.224 ** 0.203 *** 
(3.654) (3.498) (2.101) (3.444) 

Observations 5716 1953 1665 2098 
R-squared 0.191 0.035 0.225 0.688 

Adjusted R2 0.667 0.667 0.667 0.667 
F 7.79 3.20 12.11 33.10 

Note: ***, **, * represent the significance level of 1%, 5% and 10% respectively. 

To verify the influence of the URT system on the financing constraints, first, a regres-
sion analysis of Equation (3) was performed on a full sample of enterprises, and the re-
gression results are shown in column (1) of Table 4. R-squared is 0.226, compared with 
column 1 in Table 3, the value of R2 becomes larger, indicating that the model fits better 
after adding variable 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 , . The coefficient of the variable 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 ,  is significantly negative (−0.286) at the 1% level, that is, under the 
influence of URT system, the sensitivity of corporate investment to cash flow has weak-
ened, indicating that the operation of URT system is beneficial to alleviate the financing 
constraints of enterprises, confirming Hypothesis H1. 

Table 4. Urban rail transit, financial development, and enterprise financing constraints. 

 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 
 Equation (3) Equation (3) Equation (4) 
 (1) (2) (3) 

CFi,t / ASSETi,t−1 
0.358 *** 0.348 *** 0.361 *** 
(32.11) (14.64) (32.14) 

CFi,t / ASSETi,t−1 *DIDi,t 
−0.286 ***  −0.444 *** 
(−15.82)  (−6.029) 

CFi,t / ASSETi,t−1 *DIDi,t *FDi,t 
  0.0985 ** 
  (2.208) 

CFi,t / ASSETi,t−1 *FDi,t 
 −0.0975 ***  
 (−4.951)  

DIDi,t 
0.0230 **  0.0243 *** 
(2.548)  (2.634) 

FDi,t 
 0.00360 −0.00548 
 (0.346) (−0.523) 

TOBINQi,t−1 
0.000909 0.000597 0.000994 
(0.731) (0.470) (0.798) 

∆NWCi,t / ASSETi,t−1 0.0123 *** 0.0387 *** 0.00767 * 
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(2.969) (10.08) (1.647) 

SIZEi,t−1 
−0.00692 *** −0.00612 *** −0.00696 *** 

(−3.257) (−2.826) (−3.274) 

LEVi,t−1 
0.00678 0.00188 0.00781 
(0.647) (0.176) (0.744) 

CITY EFFECTS Yes Yes Yes 

YEAR EFFECTS Yes Yes Yes 

Constant 
0.179 *** 0.174 *** 0.186 *** 
(3.800) (3.493) (3.791) 

Observations 5716 5716 5716 
R-squared 0.226 0.195 0.227 

Adjusted R2 0.452 0.203 0.203 
F 9.53 7.88 9.45 

Note: ***, **, * represent the significance level of 1%, 5% and 10% respectively. 

To verify the influence of financial development level on corporate financing con-
straints, a regression analysis of Equation (4) was performed on a full sample of enter-
prises, and the regression results are shown in column (2) of Table 4. R-squared is 0.195, 
compared with column 1 in Table 3, the value of R2 becomes larger, indicating that the 
model fits better after adding variable 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐹𝐷 , . The coefficient of the vari-
able 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐹𝐷 ,  is significantly negative (−0.0975) at the 1% level. That is, the 
sensitivity of investment cash flow of enterprises is weakened in view of the influence of 
financial development, indicating that the higher the level of urban financial develop-
ment, the lower the degree of financing constraints of enterprises, which confirms Hy-
pothesis H2. 

To test the moderating effect of the financial development level on the relationship 
between urban rail transit and corporate financing constraints, a regression analysis of 
Equation (5) was performed on a full sample of companies. The results are shown in col-
umn (3) of Table 4. R-squared is 0.227, compared with column 1 in Table 3, the value of 
R2 becomes larger, indicating that the model fits better after adding 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ ×𝐷𝐼𝐷 , × 𝐹𝐷 , . The coefficient 𝛼  of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 , × 𝐹𝐷 ,  is significantly posi-
tive at the level of 5% (0.0985), which indicates that under the effect of financial develop-
ment level, urban rail transit does not play a role in reducing the sensitivity of enterprises 
to the cash flow of investment. In other words, a higher level of financial development 
inhibits the alleviating effect of URT system on the financing constraints of enterprises. 
This result proves Hypothesis H3. 

Regarding Hypothesis 1, few documents directly study the relationship between 
URT system and financing constraints. However, studies have shown that URT will pro-
mote the occurrence of industrial agglomeration, and some scholars have proved that in-
dustrial agglomeration is beneficial to alleviating the financing difficulties. The conclusion 
of this article directly verifies the influence of URT on corporate financing. For Hypothesis 
2, the research results of this paper are consistent with existing research conclusions, that 
is, the higher the level of financial development, the lower the degree of financing con-
straints of enterprises. Regarding Hypothesis 3, few studies have put together urban rail 
transit, financial development level, and corporate financing constraints for discussion. 
Some scholars believe that the benefits of industrial agglomeration are not monotonically 
increasing, but excessive agglomeration will occur. By analogy with the URT system, we 
conducted the test of Hypothesis 3, and the conclusion is also in line with expectations, 
that is, the influence of URT system on corporate financing constraints will vary depend-
ing on the level of financial development. The conclusion of this paper enriches the theo-
retical research of urban rail transit. 
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4.3. Robustness Tests 
4.3.1. Test Based on Revenue Growth Rate 

As introduced earlier, we choose the investment-cash flow sensitivity model chosen 
to express the financing constraints of enterprises, in which the TobinQ value is used to 
represent the investment opportunities of enterprises. However, China’s capital market is 
a new primary market with various institutional problems, it will take some time for the 
formulation of the law and the improvement of the capital market. Therefore, it may not 
be accurate to use TobinQ to measure t the investment opportunities of enterprises. Ref-
erencing existing research [47], in this paper, the growth rate of operating income is used 
to replace TobinQ in each Equation to control the influence of growth opportunities, then 
the Equations are tested again. The regression results are shown in Table 5. We can see 
that the R-squared values of the four columns have relatively small differences, and the 
fourth column has the largest value, which is 0.227, indicating that the degree of interpre-
tation of the dependent variable by Equation (5) is 22.7%. 

Table 5. Robustness test with revenue growth rate as investment opportunities. 

 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 
 Equation (2) Equation (3) Equation (4) Equation (5) 
 (1) (2) (3) (4) 

CFi,t / ASSETi,t−1 0.238 *** 0.359 *** 0.348 *** 0.362 *** 
(28.82) (32.27) (14.67) (32.30) 

CFi,t / ASSETi,t−1 
*DIDi,t 

 −0.286 ***  −0.442 *** 
 (−15.81)  (−6.006) 

CFi,t / ASSETi,t−1 
*DIDi,t *FDi,t 

   0.0975 ** 
   (2.187) 

CFi,t / ASSETi,t−1 
*FDi,t 

  −0.0974 ***  
  (−4.948)  

DIDi,t 
0.0230 **  0.0242 *** 0.0230 ** 
(2.544)  (2.625) (2.544) 

FDi,t 
  0.00371 −0.00526 
  (0.356) (−0.503) 

GROETHi,t−1 
−3.60e−06 −3.41e−06 −3.51e−06 −3.41e−06 
(−0.399) (−0.386) (−0.390) (−0.386) 

∆NWCi,t / AS-
SETi,t−1 

0.0424 *** 0.0127 *** 0.0390 *** 0.00815 * 
(11.31) (3.090) (10.24) (1.764) 

SIZEi,t−1 
−0.00635 *** −0.00755 *** −0.00653 *** −0.00765 *** 

(−3.217) (−3.905) (−3.314) (−3.954) 

LEVi,t−1 0.00244 0.00637 0.00164 0.00734 
(0.228) (0.608) (0.153) (0.701) 

CITY EFFECTS Yes Yes Yes Yes 
YEAR EFFECTS Yes Yes Yes Yes 

Constant 
0.183 *** 0.195 *** 0.184 *** 0.203 *** 
(4.404) (4.708) (4.152) (4.643) 

Observations 5716 5716 5716 5716 
R-squared 0.191 0.226 0.195 0.227 

Adjusted R2 0.203 0.203 0.203 0.203 
F 7.79 9.52 7.88 9.45 

Note: ***, **, * represent the significance level of 1%, 5% and 10% respectively. 
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Column (1) is a test of Equation (2). The coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄  is 0.238 and 
significant at the statistical level of 1%, indicating that the sample enterprises have re-
ceived financing constraints; column (2) is a test of Equation (3). The coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 ,  is significantly negative (−0.286) at the statistical level of 1%, 
which indicates that URT system is beneficial to alleviate the financing constraints. Col-
umn (3) is the test of Equation (4). The coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐹𝐷 ,  is signifi-
cantly negative (−0.0974) at the statistical level of 1%, indicating that the higher the level 
of financial development of city, the lower the sensitivity of enterprise investment to cash 
flow. In other words, the level of financial development is conducive to easing the financ-
ing constraints of enterprises; column (4) is the test of Equation (5). The coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 , × 𝐹𝐷 ,  is 0.0975 and significant at the statistical level of 1%, indi-
cating that with the improvement of financial development level, the effect of the opera-
tion of the URT system on the financing constraint of enterprises is weakened. The results 
in Table 5 show that, when the TobinQ value in each Equation is replaced by the operating 
revenue, the research conclusions remain unchanged and are robust. 

4.3.2. Test Based on the Mileage of URT System 
To further verify Hypothesis H1, this paper uses the operating mileage of URT sys-

tem (𝑀𝐼𝐿𝐸𝐴𝐺𝐸𝑖,𝑡) as the core explanatory variable, then conduct empirical analysis. The 
Empirical analysis results are displayed in Table 6. R-squared of column (2) is larger than 
column (1), means that the model fits better after adding 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝑀𝐼𝐿𝐸𝐴𝐺𝐸 , ×𝐹𝐷 , . column (1) expresses the relationship between operating mileage of URT system and 
the sensitivity of the company’s investment to cash flow, the coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝑀𝐼𝐿𝐸𝐴𝐺𝐸 ,  is significantly negative at the 1% level, indicating that as 
the operating mileage of URT system increases, the financing constraints faced by enter-
prises are alleviated. After adding the adjustment variable of the financial development 
level, the coefficient of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝑀𝐼𝐿𝐸𝐴𝐺𝐸 , × 𝐹𝐷 ,  in column (2) is significantly 
positive at the level of 1%, indicating that the mitigation effect of urban rail transit on 
corporate financing constraints has a diminishing effect. With the improvement of the 
level of financial development, the increase in urban rail transit operating mileage will no 
longer have an obvious effect on alleviating corporate financing constraints. This conclu-
sion is consistent with the hypothesis proposed in this article. 

Table 6. Robustness test with operating mileage as the explanatory variable. 

 
INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 

Equation (3) Equation (5) 
(1) (2) 

CFi,t / ASSETi,t−1 
0.308 *** 0.340 *** 
(32.01) (34.07) 

CFi,t / ASSETi,t−1 *MILAEGEi,t *FDi,t  0.00216 *** 
 (10.79) 

CFi,t / ASSETi,t−1 *MILEAGEi,t 
−0.000947 *** −0.00497 *** 

(−14.87) (−13.14) 

DIDi,t 
6.00e−05 2.36e−05 
(1.568) (0.613) 

FDi,t  −0.00353 
 (−0.342) 

TOBINQi,t−1 
−0.00578 *** −0.00405 *** 

(−5.465) (−3.821) 

∆NWCi,t / ASSETi,t−1 
0.0155 *** 0.0141 *** 

(6.261) (5.747) 
SIZEi,t−1 −0.0122 *** −0.0106 *** 
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(−5.952) (−5.197) 

LEVi,t−1 
−0.00363 −0.00232 
(−0.343) (−0.221) 

CITY EFFECTS Yes Yes 
YEAR EFFECTS Yes Yes 

Constant 0.319 *** 0.291 *** 
(6.680) (5.957) 

Observations 5717 5717 
R-squared 0.215 0.232 

Adjusted R2 0.191 0.208 
F 8.96 9.71 

Note: ***, **, * represent the significance level of 1%, 5% and 10% respectively. 

4.4. Further Test 
As an economic unit, a kind of industry is not only an integral part of the national 

economy but also a collection of similar enterprises. Scholars often use industry associa-
tion theory to study the connections between industries. Hirschman pointed out that for-
ward correlation and backward correlation are the most basic movement mode of corre-
lation, and the correlation in the economic development of the whole industry can be 
measured by the correlation degree between local industries. The operation of the URT 
system will promote the development of some related up and downstream industries [16]. 
There will be complex and varied technical and economic connections among these re-
lated industries, and these connections will also be strong and weak due to different ways 
of the division of labor and cooperation. The correlation intensity between the URT system 
and different categories of industries is also different. On the base of industrial association 
theory, some scholars have calculated the correlation measure coefficient between the 
URT system and upstream and downstream industries by using the input-output method. 
The greater the value of this coefficient, the stronger the correlation between industry and 
urban rail transit is [48]. For the enterprises with a strong correlation with the urban rail 
transit industry, the convenient conditions and positive influence created by urban rail 
transit should be greater, the industrial aggregation effect should be more obvious, and 
the alleviating effect of the URT system on the financing constraint of enterprises should 
be more significant. 

To figure out if the alleviating effect of the URT system on the financing constraint of 
enterprises differs among different industries, this paper, referring to existing studies, di-
vided the entire sample of enterprises into strong industry correlation and weak industry 
correlation, according to the correlation between the industry types and the URT industry. 

Specifically, according to the “Classification of National Economic Industries” (GB / 
T 4754—2017), the manufacturing, electricity, heat sectors, etc., are regarded as the groups 
with strong industry relevance (As shown in Figure 3), and other industries are regarded 
as the groups with weaker industry relevance. After grouping, regression analysis was 
conducted on Equation (3) respectively, and TobinQ value and operating income growth 
rate were successively used to replace enterprise investment opportunities for testing. The 
regression results are shown in Table 7. Compared with the strong industry correlation 
sample group, the value of R-squared are larger in the weak industry correlation sample 
group, indicating that the Weak industry correlation sample group has a better fit. 
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Group with strong industry relevance

Group with strong industry relevance
manufacturing, electricity, heat, gas and water 

production and supply industries, 
construction, wholesale and retail, 

transportation, warehousing and postal 
services, accommodation and catering, and 

information transmission, software and 
information technology service industry, real 
estate industry, leasing and business service 

industry

 
Figure 3. Classification of the correlation between industry and urban rail transit. 

Table 7. Further test of the impact of industry correlation. 

 

INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 INVESTi,t / ASSETi,t−1 
TOBINQ GROWTH TOBINQ GROWTH 

Strong Industry Correlation Weak Industry Correlation 
(1) (2) (3) (4) 

CFi,t / ASSETi,t−1 
0.358 *** 0.367 *** 0.0699 0.0661 
(31.06) (33.08) (1.138) (1.082) 

CFi,t / ASSETi,t−1 
*DIDi,t 

−0.271 *** −0.305 *** −0.0388 −0.0371 
(−13.53) (−18.06) (−0.605) (−0.578) 

DIDi,t 0.0230 ** 0.0248 *** 0.0305 0.0307 
(2.410) (2.603) (1.618) (1.626) 

TOBINQi,t−1 

(GROWTHi,t) 
0.00103 −3.31e−06 −0.00149 0.000108 
(0.759) (−0.366) (−0.578) (0.121) 

∆NWCi,t / AS-
SETi,t−1 

0.0160 *** 0.00236 *** −0.0205 * −0.0192 * 
(3.496) (5.024) (−1.933) (−1.850) 

SIZEi,t−1 −0.00748 *** −0.00873 *** −0.00461 −0.00248 
(−3.351) (−4.275) (−0.802) (−0.559) 

LEVi,t−1 
0.0118 0.0120 −0.0504 ** −0.0539 ** 
(1.054) (1.077) (−2.056) (−2.266) 

CITY EFFECTS Yes Yes Yes Yes 
YEAR EFFECTS Yes Yes Yes Yes 

Constant 
0.191 *** 0.220 *** 0.150 0.102 
(3.858) (5.038) (1.175) (1.040) 

Observations 5342 5343 374 374 
R-squared 0.227 0.227 0.546 0.546 

Adjusted R2 0.202 0.202 0.452 0.452 
F 9.19 9.19 5.81 5.80 

Note: ***, **, * represent the significance level of 1%, 5% and 10% respectively. 

The results show that the coefficients of 𝐶𝐹 , 𝐴𝑆𝑆𝐸𝑇 ,⁄ × 𝐷𝐼𝐷 ,  are significantly 
negative (−0.271, −0.305) at the 1% level in the samples with strong industry correlation, 
whether the TobinQ value or the growth rate of operating income is used to measure the 
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investment opportunity. However, in the sample with weak industry correlation, the co-
efficient of the cross term is not significant. It shows that the urban rail transit has a certain 
alleviating effect on the financing constraint of the sample enterprises with strong indus-
try correlation, but the influence on the sample enterprises with weak industry correlation 
is not obvious. 

5. Conclusions 
From the perspective of sustainability, this paper adopts a multi-phase differential 

method and takes Chinese A-share listed companies from 2009 to 2018 as research sam-
ples to conduct an empirical investigation on the relationship between URT and financing 
constraints of listed companies; it further explores the regulating effect of financial devel-
opment on the above relationship. The conclusions of this paper are as follows: 
1. A later opening year of the urban rail transit system means that the development 

level of the city is relatively poorer, and that the external financing environment for 
enterprises is also relatively poor. Compared with enterprises in regions with earlier 
urban rail transit opening years, enterprises in regions with late urban rail transit 
opening years face more serious financing constraints. 

2. The development of urban rail transit system is conducive to alleviating the financing 
constraints faced by enterprises; further considering industry relevance, it is found 
that the mitigation effect is more obvious for enterprises with strong relevance to the 
urban rail transit industry. That is, after the opening of urban rail transit, this will 
promote the agglomeration and development of a series of industries that are closely 
related to it, and industry gatherings will bring positive external effects, which can 
create a good financing environment for enterprises and ultimately help alleviate cor-
porate financing constraints. 

3. The higher the level of financial development, the lower the level of financing con-
straints faced by enterprises. Compared with enterprises in regions with higher fi-
nancial development levels, the alleviating effect of URT system on the financing 
constraint of enterprises in regions with relatively backward financial development 
is more obvious. When the financial development level is high, the market system 
and regulations are more developed, the financing environment of enterprises is bet-
ter, and the financing constraints encountered by enterprises are alleviated. In this 
case, while the improvement effect of the URT system on the financing constraints of 
enterprises is no longer obvious it can still alleviate the financing constraints of en-
terprises in areas with backward financial development. 
The URT development provides new solutions to the financing dilemma of micro-

enterprises. Therefore, government departments should pay attention to the important 
role of the development of the URT system in alleviating the financing constraints of en-
terprises, actively guide the development of urban rail transit, formulate appropriate in-
dustrial policies, and effectively play a positive role of the URT system in easing the fi-
nancing constraints of enterprises and driving the sustainable development of related in-
dustries. 

In addition, urban rail transit should consider the general ecological concerns of the 
city at the early stage of construction, integrating urban rail transit construction and sus-
tainable development of urban, and practicing the concepts of “building rail is building a 
city” and “operating rail is operating a city”. In the urban space and land use planning, 
the facilities layout around the site, and the exploration of TOD development models, the 
differential URT impact on various industries should be fully considered, and the prevail-
ing effect of urban rail transit in sustainable urban development should be better brought 
into play. 

Given that the mitigation effect of urban rail transit on corporate financing con-
straints will be affected by the level of financial development, it is also necessary to pay 
attention to the law of diminishing returns to scale of the external benefits of urban rail 
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transit; we should therefore not blindly expand the scale of urban rail transit operations, 
but strive to improve service quality and passenger satisfaction based on actual condi-
tions, make better use of the transportation, economic and social benefits of urban rail 
transit, and commit to high-quality and sustainable development. of urban rail transit. 

There are some limitations in this paper: First of all, in the selection of variables, this 
paper only uses the sensitivity of investment to cash flow to measure the financing con-
straints of the explanatory variables, and there are many ways to measure financing con-
straints, and the result of using only one measurement may not be accurate. Similarly, 
only one method is used to calculate the financial development. In subsequent research, 
different proxy variables can be selected for research to make the conclusion more con-
vincing; Secondly, from the perspective of sample selection, this paper selects A-share 
listed companies as the research object. The A-share market includes multiple different 
trading segments, which are suitable for companies of different sizes and characteristics. 
The influence of urban rail transit on corporate financing constraints under different trad-
ing venues may be different, but this article does not discuss it further. Subsequent re-
search can further distinguish different trading sectors and conduct separate research; fi-
nally, this article only proves that urban rail transit is beneficial to alleviating financing 
constraints, but its mechanism is only based on theoretical analysis, without empirical 
analysis. The following research can further explore the mechanism of urban rail transit 
by promoting industrial agglomeration to alleviate corporate financing constraints.  
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