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Received: 18 December 2022

Revised: 20 February 2023

Accepted: 21 February 2023

Published: 26 February 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Sustainable Urban Competitiveness from a Financial
Development Perspective: An Empirical Study of China
Haojue Zhang 1, Yifu Sun 2,* and Changyu Meng 3

1 School of International Economics and Management, Beijing Technology and Business University,
Beijing 100048, China

2 School of Business and Economics, University of Queensland, St. Lucia, QLD 4072, Australia
3 School of Economics, Henan Institute of Technology, Xinxiang 450003, China
* Correspondence: s.yifu@uqconnect.edu.au

Abstract: The development of the financial industry directly affects the sustainable competitiveness
of a city and even an economic region, and the development of urban finance helps to enhance the
sustainable competitiveness of a city. This paper firstly reviews the relevant theories of sustainable
urban competitiveness and explains the impact mechanism of financial development on sustainable
urban competitiveness in developing regions. It then draws on the data of 17 prefecture-level
cities in Central China from 2006 to 2020. It uses quantitative research methods, such as principal
component analysis and regression analysis, to analyse and study the factors of financial development
that influence sustainable urban competitiveness, thus realising the research purpose of enhancing
sustainable urban competitiveness. After an in-depth analysis, the paper draws the following
conclusions: (1) financial development is conducive to improving the sustainable competitiveness
of a city in developing regions; and (2) the local government should focus not only on expanding
the scale of financial development, but also on the quality of financial development, adjusting the
financial structure, improving financial efficiency, and actively promoting the opening of financial
markets and innovation of financial products.

Keywords: financial development; sustainable urban competitiveness; high-quality economy; China

1. Introduction

In modern economies, the relationship between sustainable urban competitiveness
and financial activities is growing closer, and the role of finance in urban economic devel-
opment is becoming increasingly apparent. The historical development and experience
of developed countries show that the continuous accumulation of financial resources and
related elements in regional cities can promote the constant, iterative evolution of the
financial economy; reduce the transaction costs of the financial resource market; improve
the efficiency of urban financial resource allocation; and help to achieve a positive cycle of
investment and consumption. The development of the financial industry directly affects
the sustainable competitiveness of cities and even the competitiveness of the economic
zones that radiate from them, which helps to realise the sustainable development of cities
by expanding the scale of urban economic activities, enhancing the effects of economies of
scale, and reducing transaction costs. Some of the efforts undertaken to improve the com-
petitiveness of cities are to promote financial development, enhance the ability of financial
services in the real economy, and promote financial system reform. Therefore, studying the
relationship between financial development and sustainable urban competitiveness is of
great theoretical and practical significance.

The concept of “urban competitiveness” originated from the study of enterprise
management. With the gradual improvement of urban functions, the concept of urban
competitiveness emerged. In the 1980s, academic circles began to conduct in-depth research
on the connotations and extensions, characteristics, models, and evaluation methods of
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urban competitiveness. Guo Hong constructed a target system for evaluating the compet-
itiveness of China’s national central cities and applied principal component analysis to
assess and rank the competitiveness of central cities [1]. Miao Jing used factor analysis to
calculate the factor scores of each city from five perspectives: economic strength, social
development, culture and health, environmental conditions, and innovations in science
and technology [2]. Zhou Junyu et al. designed an evaluation index system of financial
development competitiveness by drawing on relevant research on financial development
at home and abroad. Using 11 cities in Hebei Province as research objects, they used
factor analysis, cluster analysis, and the entropy method to measure and evaluate the finan-
cial development competitiveness of 11 sub-cities in the province [3]. Wu Shaohua et al.
constructed a sustainable urban competitiveness evaluation model from the perspective
of sustainable development and carried out empirical research on 51 cities in Western
China [4]. Based on China’s digital financial development characteristics, Xiuxiu Jiang et al.
used an econometric panel model, intermediary effect model, and instrumental variable
method to evaluate the annual data of 30 provinces in China from 2011 to 2018. They found
that the development of digital finance promotes economic growth through entrepreneurial
channels, and the role of digital finance in fostering economic growth is more apparent in
the process of accelerated urbanisation [5]. Zaineb Hlioui et al. found that credit constraints
significantly impact urban market competitiveness and technological innovation for main-
taining sustainable development [6]. Hossein Komasi et al. combined qualitative and
quantitative research methods to study the sustainable urban competitiveness of Kerman-
shah, Iran. They drew on 11 indicators: local planning, urban management, space security,
agricultural development, tourism, and sustainable income sources [7–15]. Hu Yiqun et al.
used China’s urban panel data from 2011 to 2019 to explore the impact mechanism of digital
finance and environmental regulation on the ability of cities to innovate green technology.
It was found that convenient financing channels and strong digital financial information
matching significantly contribute to urban green technology innovation, thus enhancing
the local economy and ensuring sustainable urban competitiveness [16–19].

Most of the existing literature has focused on sustainable urban competitiveness.
Only a few studies have researched the relationship between financial development and
sustainable urban competitiveness, among which even fewer have selected provincial
regions as research subjects [20–24], especially in the case of economically underdeveloped
regions of developing countries. In addition, only a few studies have explored the impact
mechanism of financial development on sustainable urban competitiveness. This paper
represents a tentative effort to fill this research gap.

In the second part of this paper, the impact mechanism of financial development on
sustainable urban competitiveness is explained, and the direction of the influence between
the two is studied. In the third part, the financial development and sustainable urban
competitiveness of prefecture-level cities in Henan Province are discussed and subjected
to statistical analysis. The relationship between them is statistically described. The fourth
part explains the evaluation method of sustainable urban competitiveness [21,25]. The
fifth part evaluates the sustainable urban competitiveness of prefecture-level cities in
Henan Province. The sixth part empirically analyses the relationship between financial
development and sustainable urban competitiveness. Finally, the study is summarised, and
policy recommendations for improving sustainable urban competitiveness are presented.

2. Theoretical Analysis

Financial development consists of expanding the financial scale, improving financial
efficiency, and optimising the financial structure, which play different roles in enhancing the
competitiveness of cities. Financial structure is a very broad concept. The financial activities
of prefecture-level cities involve both direct and indirect financing, but it is difficult to
identify indicators of direct financing activities. Thus, most studies of financial structure
use the ratio of direct to indirect finance in a region to express its financial structure. This
paper measures the level of financial development in terms of both the financial scale
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and financial efficiency and analyses the impact mechanism of financial development on
sustainable urban competitiveness [26–34].

2.1. The Impact Mechanism of Financial Scale on the Improvement of Sustainable Urban
Competitiveness in Developing Regions

Most scholars use the deposit and loan balances of financial institutions or the broad
money supply as variables to measure the financial scale of a region, which refers to the
ratio of the total social financial activities to the entire economic activities of a region,
reflecting the degree of monetisation of the regional economy. The role of financial scale in
enhancing the competitiveness of cities is manifested in the following ways [35–37].

Firstly, the expansion of the financial scale improves the role of urban finance in
supporting the real economy by absorbing idle monetary assets and enhancing the efficiency
of resource allocation in the financial system. After absorbing monetary assets, financial
institutions invest funds in industries and enterprises with strong competitiveness and good
development prospects in the form of loans, which inevitably enhance the competitiveness
and development potential of the real urban economy. This is conducive to promoting
urban competitiveness [8–11,38]. Expanding the financial scale can provide sufficient funds
for industrial evolution and enterprise development and effectively solve the problem of a
shortage of funds in industrial and enterprise development [39,40].

Secondly, expanding the financial scale can provide more financing paths for enter-
prises of different levels and types in cities and effectively reduce financing constraints.
The expansion of the financial scale in certain cities has increased the number of financial
institutions at various levels [12,13,41,42]. Different financial institutions have their own
financing methods and paths, risk preferences, significant differences in information ad-
vantages, and financing advantages for different types of enterprises. When the level of
urban financial development is high, the financing system and approaches of enterprises in
cities are relatively complete and flexible, which can effectively meet the capital needs of
financing enterprises at different levels, thus reducing the capital constraint risks faced by
enterprises in the process of rapid expansion and improving the market competitiveness of
urban micro-enterprises.

Thirdly, expanding the financial scale can effectively reduce the cost of obtaining
financial resource information in the financial market and improve the financing efficiency
of enterprises. Due to the widespread existence of transaction costs in the real economy,
the adequate financing of industrial development and enterprise expansion must devote
expenses of a certain amount to financial resource information, such as financial status and
risk level evaluation [43–45]. Expanding the financial scale can promote the differentiation
and evolution of the financial system to a certain extent, and industries and enterprises can
adapt to it. Through big data financial technology, the low-cost dissemination of financial
resource information can be achieved, the market transaction cost of financial resources can
be reduced, and the competitiveness of urban financial markets can be improved.

2.2. The Impact Mechanism of Financial Efficiency on the Improvement of Sustainable Urban
Competitiveness in Developing Regions

Financial efficiency denotes the relationship between the input of financial resources
and the economy’s output. This paper argues that financial efficiency includes the efficiency
of financial assets in terms of production inputs and outputs and the optimal rate of
allocation and utilisation of financial assets.

Firstly, improvements in financial efficiency are reflected in the optimal allocation of
financial assets. When traditional commercial banks allocate funds to loans for businesses,
a large sum of funds flows into inefficient enterprises, which enables inefficient enterprises
to occupy critical positions in the market. In contrast, efficient enterprises need more
funds to support them, resulting in the loss of funds and slow economic growth [46–49].
The optimal allocation of financial assets can render the operation of financial institutions
in cities more flexible and practical, promote high-quality economic development, and
improve the efficiency of urban financial resource allocation.
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Secondly, improving financial efficiency can enhance the ability of enterprises to re-
spond to risks and promote urban economic growth. Investors must spend a large sum
of costs when conducting investment research on highly specialised enterprises, which in-
creases the investment difficulties of enterprises and causes a shortage of funds [41,50,50–52].
Improving urban financial efficiency can accelerate the exchange of information regarding
financial resources between real-body and financial enterprises, more effectively reduce
financing constraints, and promote the development of the real economy.

3. Data and Methodology

This paper focuses on the competitiveness of prefecture-level cities in Henan Province,
the central area of China, whose economy is relatively backward. With the established
model, the unit root and cointegration tests were conducted on the explanatory and control
variables to verify the positive correlation between financial development and sustainable
urban competitiveness.

3.1. Evaluation Index System of Sustainable Urban Competitiveness

Based on the current research results [42,44,45,53], in this paper, we construct a system
of evaluation indicators focusing on five aspects: the economic level, living standards,
science and technology, talents and infrastructure, and the environment, as presented
in Table 1.

Table 1. Sustainable urban competitiveness index.

Level 1 Indicators Level 2 Indicators Level 3 Indicators

Sustainable urban
competitiveness

Economic level and
competitiveness

Regional GDP (X1)

Per capita GDP (X2)

Value added (X3)

Living standard
competitiveness

Per capita net income of
rural residents (X4)

Per capita disposable income of
urban residents (X5)

Total wages of employees on duty (X6)

Competitiveness of scientific
and technological talents

Financial expenditure on
education funds (X7)

Number of students in ordinary
college schools (X8)

Funding for research and
experimental development (X9)

Research and experimental
development personnel (X10)

Infrastructure competitiveness

Urban road area (X11)

Number of beds in hospitals
and health centres (X12)

Total collection of public libraries (X13)

Environmental
competitiveness

Green-covered area of the
built-up area (X14)

Urban sewage treatment rate (X15)

Park green area (X16)

The economic level reflects the overall scale, industrial structure, and openness of a city’s
economy in continuous development, reflecting the city’s use of its production factors and abil-
ity to allocate resources and enhance its competitiveness in its future development [41,54–56].
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The standard of living is a critical component of a city’s competitiveness, which truly
reflects the living conditions of its residents [42,53,57,58].

Regarding scientific and technological talents, highly skilled and qualified personnel
can drive a city’s development. The core of sustainable urban competitiveness has now
shifted towards scientific and technical talents, reflecting a city’s science and technology
and its ability to gather talent [59].

Infrastructure is the vehicle for a city’s development, ensuring the city’s normal
economic and social activities by providing public service facilities to its residents.

Environmental competitiveness reflects a city’s use of natural resources and its level of
environmental governance. A good environment can help improve urban residents’ living
standards and contribute to the harmonious development of humans and nature.

3.2. Competitiveness Evaluation Method—Principal Component Analysis

Principal component analysis is a statistical analytical method that divides the orig-
inal multiple variables into several composite indices. Mathematically, it is a method of
dimensionality reduction for images. This paper adopts the competitiveness of a country’s
core cities as the object of study, including factors such as politics, the economy, education,
and foreign trade. If there are too many variables, this will increase the complexity of the
problem. Therefore, we simplify the problem by using the original correlation between
the variables while reducing the number of actual variables and employing fewer new
variables to maintain the response of the original variables.

We assume that there are n samples, with each have a total of p variables that constitute
the following n × p matrix:

X =

X11 · · · X1p
...

. . .
...

Xn1 · · · Xnp

 (1)

Let the indicators of the original variables be X1, X2 . . . Xp, and let their combined indi-
cators after the dimensionality reduction process (i.e., the new variables) be Z1, Z2, Z3, . . . Zm
(m ≤ p). Then:

z1 = l11x1 + l12x2 + . . . + l1pxp
. . . . . . . . . . . . . . .

zm = lm1x1 + lm2x2 + . . . + lmpxp

(2)

The determination principle of the coefficient lij is as follows:

(i) Zi and Zj (i 6= j; i, j = 1, 2, . . . , m) are mutually uncorrelated.
(ii) Z1 has the largest variance among all linear combinations of X1, X2, ..., Xp, and Z2

has the largest variance among all linear combinations of X1, X2, ..., Xp that are
uncorrelated with Z1. Zm has the largest variance among all linear combinations of
Z1, Z2, ..., Z(m−1) and is not correlated with X1, X2, ..., Xp, although it has the largest
variance among all linear combinations of X1, X2, ..., Xp.

The new variable indicators Z1, Z2, ..., Zm are called the 1st, 2nd, ..., mth principal
components of the original variable indicators X1, X2, ..., Xp, respectively.

Based on the above analysis, the aim of the principal component analysis is to deter-
mine the loading of the original variable Xj (j = 1, 2, ..., p) on the plural principal components
Zi (i = 1, 2, ..., m) (i = 1, 2, ..., m; j = 1, 2, ..., p).

It can be mathematically demonstrated that these are the eigenvectors corresponding
to the m larger eigenvalues of the correlation matrix.

The principal component analysis employed here is mainly based on SPSS software.
The specific steps are as follows:
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(1) Calculate the correlation coefficient matrix.

R =

r11 · · · r1p
...

. . .
...

rp1 · · · rpp

 (3)

Here, rij (i, j = 1, 2, . . . , p) is the correlation coefficient of the original variables xi, xj,
and rij =rji, and the calculation formula is as follows:

rij =
∑n

k=1
(
Xki − Xi

)(
Xkj − Xj

)
√

∑n
k=1
(
Xki − Xi

)2
∑n

k=1

(
Xkj − Xj

)2
(4)

(2) Calculate the eigenvalues and eigenvectors.

Solve the eigenequation |λI− R| = 0. Commonly, the Jacobi method is used to find
the eigenvalue and place it in the order of size: λ1 ≥ λ2 ≥ · · · ≥ λp ≥ 0.

The eigenvectors λp corresponding to the eigenvalues ei (i = 1, 2, . . . p) are identified
separately, requiring ||ei|| = 1, ∑

p
j=1 e2

ij = 1, where eij represents the j-th component of
the vector.

(3) Calculate the principal component contribution rate and the cumulative contribution rate.

Contribution rate: λi
∑

p
k=1 λk

,(i=1, 2, . . . p)

Cumulative contribution rate: ∑i
k=1 λk

∑
p
k=1 λk

,(i=1, 2, . . . p)

Generally, the eigenvalue λ1, λ2, · · · , λm, with the contribution rate ranging from 85%
to 95%, corresponds to the 1st, 2nd, ..., m-th (m ≤ p) principal component.

(4) Calculate the principal component load: lij = p
(
zi, xj

)
=
√
λieij, (i, j = 1, 2, . . . p).

(5) The score of each principal component is as follows:

Z =

z11 · · · z1m
...

. . .
...

zn1 · · · znm

 (5)

3.3. Model Setting

According to the relevant indices and theoretical analysis, there may be a certain
relationship between financial development and sustainable urban competitiveness. To
better explore the impact of financial development on sustainable urban competitiveness, a
panel model is established based on the above analysis, as follows:

UCit = β0 + β1FIRit + β2DCit + β3InHumit + β4InInformit + β5Structureit + β6InR &Dit + ε

Here, β0 is a constant term; βi (i = 1, 2, 3....) is the coefficient; i represents the city;
t indicates the year; and ε is a random disturbance term. Other variables include the
comprehensive principal component value of sustainable urban competitiveness (UC),
financial scale (FIR), financial efficiency (DC), cultural resource level (InHum), information
level (InInfrom), urban construction level (Structure), and scientific research investment
level (lnR&D).

In fact, the sustainable competitiveness of national financial centres such as Shanghai
and Beijing in China has a certain degree of correlation with their financial develop-
ment after reaching a certain scale, that is, the sustainable competitiveness of cities will
promote their financial development after reaching a certain level. This means that the
above regression analysis may have endogenous problems. [60,61] Based on the Geweke–
Hajivassiliou–Keane algorithm estimated by the mixed model proposed by Geweke, Haji-
vassiliou, Mcfadden, and Keane [38,62,63], this paper constructs a simultaneous equation
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between urban competitiveness, financial scale, and financial efficiency, and explores
the relationship between financial development and urban sustainable competitiveness,
as follows:

UCit = β0 + β1FIRit + β2DCit + β3InHumit + β4InInformit + β5Structureit + β6InR&Dit + ε
DCit = γ0 + γ1UCit + γ2FIRit + γ3InHumit + γ4InInformit + γ5Structureit + γ6InR&Dit + θ
FIRit = λ0 + λ1UCit + λ2DCit + λ3InHumit + λ4InInformit + λ5Structureit + λ6InR&Dit + µ

3.4. Data Source

Sustainable urban competitiveness refers to the competitiveness of a city as compared
with other cities. In this paper, we effectively study the sustainable urban competitiveness
of 17 cities in Henan Province in terms of the economy, living standards, scientific and
technological talents [8,21], infrastructure, and environment.

Based on the indicators identified through the indicator evaluation system, we col-
lected 16 main indicators for the 17 cities in Henan Province from the Henan Provincial
Statistical Yearbook 2021. The indicators include the gross regional product (X1), GDP
per capita (X2), industrial value added (X3), net income per capita of the rural residents
(X4), disposable income per capita of the urban residents (X5), total wages of employ-
ees in employment (X6), financial expenditure on education (X7), number of students in
colleges and universities (X8), research and experimental development expenditure (X9),
research and experimental development personnel (X10), urban road area (X11), number of
beds in hospitals and health centres (X12), total collection of public libraries (X13), green
coverage area in built-up areas (X14), urban sewage treatment rate (X15), and green areas
in parks (X16).

3.5. Variable Selection and Data Description

The variable selection process was as follows below (presented in Table 2).

Table 2. Variable selection.

Variable Name Variable
Symbol Specific Definition

Explanatory
variable

Financial efficiency DC
Deposit balance of financial
institutions/loan balance of

financial institutions

Financial scale FIR
Total deposits and loans of
financial institutions/gross

urban product

Explained
variable

Comprehensive principal
component value of
sustainable urban
competitiveness

UC

Data collected are selected
and calculated from the
Statistical Yearbook of

Henan Province

Control
variable

Cultural resource level InHum Number of teachers in urban
colleges and universities

Information level InInfrom Total business volume of the
urban postal industry

Urban construction level Structure Urban green coverage area

Research investment level lnR&D
Number of regional research

and experimental
development personnel
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(1) Explained variable

Comprehensive principal component value of sustainable UC: In this paper, the
indicators of the sustainable urban competitiveness of 17 municipalities in Henan Province
from 2006 to 2020 are selected from the Henan Provincial Statistical Yearbook, and the
comprehensive principal component value of sustainable urban competitiveness, which is
the explained variable, was obtained through principal component analysis.

(2) Explanatory variable

Financial scale (FIR): The most significant external manifestation of a city’s financial
development level is the change in the city’s financial scale. The method of calculating
the financial scale is FIR = FI/GDP, where FIR represents the financial-related rate, FI
represents financial institutions’ total deposits and loans, and GDP represents the gross
urban product.

Financial efficiency (DC): Financial efficiency includes the input–output efficiency
of financial resources and the allocation and utilisation efficiency of financial resources.
The specific calculation formula of financial efficiency DC is as follows: DC = the deposit
balance of financial institutions/loan balance of financial institutions. The higher the total
loan ratio occupied, the higher the financial efficiency will be.

(3) Control variable

The cultural resource level (InHum) denotes the number of teachers in urban universities.
The information level (InInfrom) is of great significance to the growth of sustainable

UC. In this paper, we use the urban postal industry’s total business volume to reflect the
city’s informatisation degree.

The urban construction level (Structure) can form an excellent economic scale, thus
improving the level of sustainable UC. In this paper, we adopt the metropolitan green
coverage area as the control variable of the urban construction level.

Scientific research investment level (lnR&D) can affect sustainable UC. In this paper,
we select the number of regional research and experimental development personnel to
represent the control variable of the scientific research input level.

A statistical description of the data is presented in Table 3.

Table 3. Statistical description of the data.

N Min Max Mean Standard Deviation

UC 255 11.01 0.0001 2.84478 −2.3

DC 255 1.12 2.91 1.4561 0.3943

FIR 255 1.11 4.51 1.9615 0.66461

InHum 255 1183 75,672 8366.91 12,087.23

InInfrom 255 1.06 816.5 18.763 72.12843

Structure 255 1504 29,250 4781.85 5120.29

lnR&D 255 880 109,237 13,587.73 18,078.639

3.6. Unit Root Test

Before the regression estimation of the parameters of the panel model, to avoid the
pseudo-regression phenomenon caused by variable unsteadiness, it is necessary to conduct
a unit root test of the indicator variables so as to determine the stability of the variables in
the model. With the help of Eviews software, the LLC, IPS, and ADF Fisher methods were
used to test the unit root of the variables, as presented in Table 4.
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Table 4. Unit root test.

Metric LLC IPS Result Metric LLC IPS Result

UC −6.3563 ***
(0.0000)

−1.9361 **
(0.0303) steady InInfrom −17.5813

(0.0000)
−11.5481
(0.0000) steady

DC −9.8653 ***
(0.0000)

−2.3954 ***
(0.0042) steady Structure −35.8513 ***

(0.0000)
−6.3501 ***

(0.0000) steady

FIR 5.0794 ***
(0.0000)

−2.6512 ***
(0.0028) steady lnR&D −4.3217 ***

(0.0000)
−1.8431 **

(0.0488) steady

InHum −7.3517 ***
(0.0000)

−2.2837 ***
(0.0064) steady

Note: **, and *** denote significance at the 5%, and 1% levels. The values in parentheses are the p-values.

The table reveals that the explained and explanatory variables pass the panel unit
root test and are stable. In the case of the control variables, the information level is not
significant, there is no unit root test, and the obtained data are not stable.

4. Results and Discussion
4.1. Evaluation Results of the Sustainable Urban Competitiveness of Cities in Henan Province

SPSS software was employed to conduct the principal component analysis of the
economic data of each city in Henan Province [23,58,64,65]. The correlation coefficients of
the raw data were calculated. As presented in Table 5, there is a strong correlation between
the selected indicators. For instance, the correlation coefficients between GDP and factors
such as the industrial added value, education expenditure, number of college students,
research and experimental development funds, research and experimental development
personnel, urban road area, number of beds in hospitals and health centres, green coverage
area in built-up areas, and green areas in parks are 0.914, 0.905, 0.932 0.914, 0.991, 0.96,
0.854, 0.948, and 0.96, respectively.

Table 5. The correlation matrix.

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16

X1 1 0.572 0.937 0.544 0.726 0.745 0.88 0.965 0.965 0.981 0.952 0.912 0.658 0.953 0.202 0.939

X2 0.563 1 0.609 0.847 0.75 0.722 0.111 0.532 0.652 0.661 0.619 0.161 0.339 0.566 0.151 0.663

X3 0.914 0.65 1 0.571 0.776 0.762 0.778 0.828 0.924 0.931 0.881 0.821 0.696 0.859 0.257 0.916

X4 0.535 0.799 0.581 1 0.681 0.582 0.133 0.675 0.653 0.654 0.643 0.185 0.211 0.574 0.071 0.61

X5 0.701 0.7 0.801 0.752 1 0.864 0.386 0.702 0.878 0.857 0.863 0.514 0.555 0.774 0.344 0.827

X6 0.775 0.723 0.745 0.593 0.878 1 0.475 0.779 0.842 0.839 0.764 0.526 0.559 0.722 0.186 0.849

X7 0.905 0.085 0.777 0.187 0.455 0.497 1 0.78 0.69 0.796 0.72 0.996 0.598 0.776 0.247 0.796

X8 0.932 0.577 0.807 0.633 0.729 0.781 0.775 1 0.892 0.957 0.926 0.827 0.491 0.911 0.04 0.944

X9 0.914 0.674 0.898 0.594 0.912 0.88 0.699 0.922 1 1.007 0.954 0.754 0.703 0.918 0.224 0.911

X10 0.991 0.581 0.896 0.641 0.86 0.803 0.719 0.951 0.996 1 0.915 0.848 0.666 0.964 0.239 0.961

X11 0.96 0.663 0.931 0.591 0.79 0.762 0.745 0.909 0.911 0.976 1 0.817 0.647 0.99 0.166 0.93

X12 0.854 0.187 0.821 0.253 0.47 0.528 0.997 0.823 0.753 0.844 0.819 1 0.696 0.83 0.262 0.854

X13 0.682 0.34 0.645 0.161 0.525 0.576 0.627 0.537 0.721 0.63 0.661 0.677 1 0.605 0.488 0.59

X14 0.948 0.589 0.923 0.657 0.734 0.755 0.794 0.935 0.966 0.988 1 0.83 0.602 1 0.125 1.012

X15 0.182 0.114 0.206 0.066 0.296 0.177 0.242 0.108 0.27 0.199 0.222 0.264 0.454 0.16 1 0.183

X16 0.96 0.615 0.87 0.627 0.85 0.848 0.741 0.926 0.986 1.014 0.978 0.847 0.652 0.932 0.186 1

If the value of the significance level in the Bartlett test is less than 0.05, the data
are suitable for principal component analysis. As presented in Table 6, the p-value is 0,
indicating the suitability of the data for principal component analysis.
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Table 6. KMO and Bartlett tests.

KMO and Bartlett Test KMO Sampling Suitability Measure 0.438

Bartlett sphericity test

Approximate chi-square 532.815

Degree of freedom 210

Significance 0

The number of principal components with an eigenvalue greater than 1 is extracted.
If the eigenvalue is less than 1, this means that the explanatory power of the principal
component is not very strong. Thus, the inclusion criterion is usually an eigenvalue greater
than 1.

Three components were extracted, as shown in Tables 7 and 8. The principal com-
ponent expression can be derived by multiplying the resulting eigenvectors with the
normalised data, as presented below:

F1 = 0.988ZX1 + 0.664ZX2 + 0.855ZX3 + 0.678ZX4 + 0.862ZX5 + 0.872ZX6 + 0.776ZX7 + 0.84ZX8 +

0.97ZX9 + 0.987ZX10 + 0.988ZX11 + 0.844ZX12 + 0.698ZX13 + 0.982ZX14 + 0.257ZX15 + 0.951ZX16

F2 = 0.152ZX1 + 0.572ZX2 + 0.006ZX3 + 0.59ZX4 + 0.312ZX5 + 0.244ZX6 − 0.578ZX7 + 0.01ZX8 +

0.003ZX9 − 0.022ZX10 − 0.016ZX11 − 0.637ZX12 − 0.298ZX13 − 0.114ZX14 − 0.233ZX15 − 0.022ZX16

F3 = − 0.133ZX1 + 0.091ZX2 − 0.052ZX3 − 0.078ZX4 + 0.191ZX5 + 0.145ZX6 − 0.194ZX7 − 0.21ZX8 +

0.019ZX9 − 0.128ZX10 − 0.067ZX11 − 0.142ZX12 + 0.386ZX13 − 0.167ZX14 + 0.865ZX15 − 0.096ZX16

Table 7. Interpretation of the total data scores.

Ingredient
Initial Eigenvalue Extract the Sum of Load Squares

Amounts to Variance
Percentage Accumulate% Amounts to Variance

Percentage Accumulate%

1 12.856 70.064 73.324 12.856 70.064 73.324

2 1.927 10.502 83.826 1.927 10.502 83.826

3 1.093 5.957 89.783 1.093 5.957 89.783

4 0.503 2.741 92.524

5 0.311 1.695 94.219

6 0.154 0.839 95.058

7 0.127 0.692 95.750

Table 8. Composition matrix of the data.

Principal Component 1 Principal Component 2 Principal Component 3

X1 0.988 −0.152 −0.133

X2 0.664 0.572 0.091

X3 0.855 0.006 −0.052

X4 0.678 0.59 −0.078

X5 0.862 0.312 0.191

X6 0.872 0.244 0.145

X7 0.776 −0.578 −0.194
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Table 8. Cont.

Principal Component 1 Principal Component 2 Principal Component 3

X8 0.84 −0.064 −0.21

X9 0.97 0.003 0.019

X10 0.987 −0.022 −0.128

X11 0.988 −0.016 −0.067

X12 0.844 −0.637 −0.142

X13 0.698 −0.298 0.386

X14 0.982 −0.114 −0.167

X15 0.257 −0.233 0.865

X16 0.951 −0.022 −0.096

The comprehensive principal component values are calculated using the proportion
of the eigenvalues corresponding to the three principal components to the sum of the total
eigenvalues of the extracted principal components as the weights, as shown in Table 9.

F =
λ1

λ1 + λ2 + λ3
F1 +

λ2

λ1 + λ2 + λ3
F2 +

λ2

λ1 + λ2 + λ3
F3

Table 9. Comprehensive principal component values.

City F1 F2 F3 F Ranking

Zhengzhou 10.171 0.042 −0.061 10.152 1

Kaifeng −1.041 −0.002 −0.109 −1.151 12

Luoyang 2.935 −0.025 0.143 3.053 2

Pindingshan −0.636 −0.011 0.028 −0.619 7

Anyang −0.722 0.003 0.007 −0.713 8

Hebi −1.943 0.256 −0.083 −1.771 16

Xinxiang −0.201 −0.022 −0.002 −0.224 5

Jiaozuo −0.553 0.158 0.058 −0.337 6

Puyang −1.419 0.045 −0.036 −1.410 15

Xuchang 0.141 0.206 0.015 0.362 3

Luohe −1.270 0.166 0.089 −1.015 10

Sanmenxia −1.398 0.187 0.015 −1.196 11

Nanyang 0.423 −0.243 0.035 0.215 4

Shangqiu −1.085 −0.154 −0.023 −1.262 13

Xinyang −1.143 −0.116 −0.052 −1.310 14

Zhoukou −1.447 −0.245 −0.121 −1.813 17

Zhumadian −0.675 −0.276 0.111 −0.841 9

The comprehensive principal component value can be calculated using the princi-
pal component comprehensive model, and it can be sorted by using the comprehensive
principal component value to conduct a comprehensive evaluation and comparison of
the regions.

Similarly, following the above steps, the comprehensive principal component values
of the cities in Henan Province from 2006 to 2020 were calculated, as presented in Figure 1
and Table 10.
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Figure 1. Comprehensive principal component value of the cities in Henan Province from 2006 to 2020.

Table 10. Comprehensive principal component ranking of the cities in Henan Province from 2006 to 2020.

City 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Zhengzhou 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Kaifeng 9 10 9 9 9 11 10 10 10 9 9 10 10 11 12

Luoyang 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Pingdingshan 7 8 5 7 8 8 7 7 7 5 8 6 6 7 7

Anyang 8 7 7 8 7 7 8 8 8 8 7 8 7 8 8

Hebi 14 16 16 11 17 14 12 15 17 17 17 17 17 17 16

Xinxiang 5 4 8 5 6 5 5 5 6 4 6 7 8 6 5

Jiaozuo 6 5 3 4 3 4 3 4 5 6 4 5 5 5 6

Puyang 13 13 11 13 11 9 11 12 11 14 11 12 15 15 15

Xuchang 4 6 6 6 5 6 6 6 4 7 5 4 4 4 3

Luohe 15 17 14 15 14 15 15 14 14 15 12 14 16 16 10

Sanmenxia 12 12 10 14 10 10 9 9 9 16 10 9 14 14 11

Nanyang 3 3 4 3 4 3 4 3 3 3 3 3 3 3 4

Shangqiu 10 9 9 16 16 16 13 10 12 10 16 11 9 9 13

Xinyang 12 15 13 10 13 12 14 12 13 12 13 15 11 12 14

Zhoukou 11 11 17 17 12 17 17 17 15 11 15 16 13 13 17
Zhumadian 17 14 12 12 15 13 16 16 16 13 14 13 12 10 9

Zhengzhou and Luoyang are the two leading cities in terms of competitiveness and
are relatively competitive. Nanyang was in the 3rd position but fell to the 4th place in 2020,
while Zhoukou fell from 11th in 2015 to 17th place in 2020, which is a significant drop.
Luohe city made great progress in 2020, rising from 16th to 10th. Zhengzhou is ahead of
other cities in all aspects, with a GDP of CNY 1200.304 billion in 2020, an industrial value
added of CNY 314.569 billion, a GDP per capita of CNY 96,134, a net income per rural
resident of CNY 24,783, and a disposable income per urban resident of CNY 42,887, which
indicates that its economic development level is higher than that of the other prefecture-
level cities.

4.2. The Results of the Analysis of the Relationship between Financial Development and
Sustainable UC

The data collected were used to test the impact of financial development on sustainable
UC in Henan Province from 2006 to 2020. The regression analysis of the model data, as
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presented in Table 11, was conducted to determine the relevance of the industrial structure
indicators to financial development indicators.

Table 11. Regression analysis.

Variable (1) (2) (3)

DC 0.0476 **
(1.8192)

0.027 **
(1.7714)

FIR 0.4265 ***
(5.001233)

0.3982 ***
(6.2351)

InHum 0.00001176 ***
(3.3972)

0.00000711 **
(2.0505)

0.00000754 **
(1.9967)

InInfrom −0.0038 ***
(−16.4416)

−0.004154 ***
(−17.9606)

−0.003918 ***
(−14.2859)

Structure 0.0000486 ***
(3.9117)

0.0000203
(1.1476)

lnR&D 0.000156 ***
(38.5314)

0.000152 ***
(47.7782)

0.000162 ***
(65.1309)

R2 0.9682 0.9295 0.9276

F 1516.2477 656.5888 638.052

D-W 1.6652 1.8731 1.7763

Sample 249 249 249
Note: Values in parentheses are t-values. **, and *** denote significance at the 5%, and 1% levels, respectively.

According to the regression results in Table 11, financial scale and financial efficiency
affect the competitiveness level of cities at different significant levels. Among them, the
coefficient of financial efficiency is 0.04762. A positive correlation is found at the significance
level of 5%, indicating that financial efficiency can improve sustainable UC, but the effect
is insignificant. Thus, for each 5% increase in the total index, the sustainable UC level is
increased by 0.04762%. Financial efficiency is determined by the city’s deposit and loan
balance. Thus, the deposit and loan business can be vigorously developed through the
banking industry to improve the financial efficiency of a city and, therefore, promote the
development of sustainable UC.

The total financial deposits and loans determine the financial scale. The coefficient of
the financial scale is 0.4265, and a positive correlation is found at the significance level of
1%, indicating that financial efficiency can significantly improve the competitiveness of
cities. Thus, for every 1% increase in the total index, the sustainable UC level increases by
0.4265%. Therefore, the development of the deposit and loan business and the growth of
economic activities play important roles in improving the competitiveness of cities.

The level of cultural resources and urban construction are significant at 1%, and they
are positively correlated with the development of sustainable UC. However, because the
correlation coefficient is too small, the effect on improving sustainable UC needs to be
evident. However, the coefficient of the information level is negative and significant at
the level of 1%. Thus, the information level does not promote the development of sustain-
able UC. However, the scientific research level has a correlation coefficient of 0.000156 in
column (1) and 0.000162 in column (2). All are significant at the 1% level, proving that it
promotes sustainable UC development.

The closer the R-squared value is to 1, the higher the degree of fitting of the model.
In the regression analysis, the R-squared value of financial efficiency is 0.911768 and is
infinitely close to 1, indicating that the model’s fitting degree is high. The R-squared value
of the financial scale is 0.912593. Thus, the appropriate degree is also high.

As has been said before, there is a problem that still needs attention: a city’s sustainable
competitiveness is likely to promote its financial development, thus leading to endogeneity
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problems. The simultaneous equation regression that reveals the multi-causal relationship
between financial development and urban competitiveness is shown in Table 12.

Table 12. Regression results of simultaneous equation.

Variable (1) UC (2) UC (3) DC (4) DC (5) FIR (6) FIR

UC 0.0042
(0.1402)

0.0075
(0.2459)

0.031
(1.2099)

0.0613 **
(2.4033)

DC 0.0299 **
(2.1402)

0.05253
(0.2459)

0.0234
(1.5578)

0.0456
(0.6709)

FIR 0.3054
(1.2098)

0.6039 **
(2.4033)

0.033
(0.3440)

0.0644
(0.6709)

InHum 0.00000583
(0.4764)

0.00000175
(0.1427)

0.00000717
(1.5578)

0.00000672
(1.4614)

0.0000126 ***
(3.3485)

0.0000121 ***
(3.2225)

InInfrom −0.00377 ***
(−3.7308)

−0.00381 ***
(−3.7695)

−0.0000459
(−0.1149)

0.0000539
(0.1350)

0.000243
(0.7244)

0.000355
(1.0593)

Structure 0.000141 ***
(9.9561)

0.000143 ***
(10.0564)

−0.0000117 *
(−1.7078)

0.000012 *
(−1.7561)

−0.00000799
(−1.3843)

0.000012 **
(−2.0792)

lnR&D 0.0000164
(0.2849)

−0.0000148
(−0.2584)

−0.0000128
(−0.5872)

−0.0000162
(−0.7463)

0.0000104 ***
(6.3881)

0.0000103
(6.3108)

Dummy_H yes yes yes yes yes yes

Dummy_Y yes yes yes yes yes yes

Sample 249 249 249 249 249 249

*, **, and *** denote significance at the 10%, 5%, and 1% levels.

Table 12 shows the regression results of the simultaneous equation model that controls
the city and the fixed effect of the year. The estimated results in columns (1) and (2) of the
table support the conclusion that financial development has a significant positive impact on
urban competitiveness. The urban competitiveness evaluation index increases by 0.0299 for
each unit of increase in the ratio of total deposits and loans of financial institutions to urban
GDP, and 0.6039 for each unit of increase in the ratio of deposits and loans of financial
institutions. The level of urban informatisation and urban public infrastructure construction
still play a role in promoting urban competitiveness. The estimated results in columns (3)
and (4) of the table show that the coefficient between urban competitiveness and financial
scale is positive but fails to pass the test. The improvement of urban competitiveness has
not played a significant role in the expansion of financial development scale. The estimated
results in column (6) of the table show that the coefficient between urban competitiveness
and financial efficiency is positive and has passed the test. The improvement of urban
competitiveness will improve financial efficiency, which may be due to the fact that urban
competitiveness will promote the accumulation of various financial resources, achieve
economies of scale, and reduce the transaction costs of financial activities as a whole. In
addition, the coefficient of human resource level has also passed the test, indicating that
more high-quality labour can improve the efficiency of financial activities.

To determine whether there is a relationship of long-term equilibrium cointegration
between the variables, the panel data were also subjected to cointegration tests. The
Kao test and Pedroni test, conducted using econometric software, were used to test the
residual construction statistics calculated using the panel regression equation. The original
hypothesis was that there is no cointegration relationship between the variables. The results
of the cointegration test indicate that there is a long-term stable relationship between the
variables, as presented in Table 13.
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Table 13. Co-consolidation test.

Statistic p-Value Conclusion

Kao test
RESID (−1) −9.002319 0

Cointegration
D(RESID (−1)) 2.087463 0.039

Pedroni test
PP-Statistic −4.763852 0

Cointegration
−4.347748 0

5. Conclusions

In this paper, we analysed the impact mechanism of financial development on sus-
tainable UC. We used the principal component analysis method to calculate the central
component values of the sustainable UC of 17 prefecture-level cities from 2006 to 2020 and
obtain their comprehensive ranking in sustainable UC. The empirical analysis revealed a
positive correlation between financial development and sustainable UC. A financial product
is conducive to improving the competitiveness of cities in developing regions, which is
embodied in financial efficiency and financial scale [60,64–68]. The development of cultural
resources, urban construction, and scientific and technological advances also enhance the
level of sustainable UC to a certain extent.

The financial market development in various prefecture-level cities in Henan needs to
be more balanced. The scale of the financial institutions is small, and their transaction costs
are high. Therefore, the financial system must be further improved and expanded. The
government should provide support through industrial development, financial subsidies,
tax incentives, and so on. It is advisable to establish a diversified financial market, provide
diversified financing channels for economic growth, and reduce the capital channels’
information communication and circulation costs between finance and the real economy.
Moreover, the financial resources of a region should be effectively integrated to give full
play to the scale economy effect on the city so that the promotion of sustainable UC and
financial development can form a positive circle and promote each other, thus realising the
sustainable development of the regional economy in which the city is located.

The local government should reasonably and efficiently promote the improvement
of financial development. They should focus not only on expanding the scale of financial
growth, but also on the quality of financial development, adjusting the financial structure,
improving financial efficiency, and actively promoting the opening of financial markets
and innovation of financial products. In light of the actual situation regarding economic
development in various regions, the local government should adopt measures and policies
according to local conditions, reasonably strengthen the comprehensiveness of financial
support, and coordinate the relationship between financial development and high-quality
economic development. The provincial government should further improve the investment
mechanism of the capital market and guide the rational flow of capital towards regions
and industries with higher returns to improve the efficiency of capital allocation and
enhance the role of capital in promoting high-quality economic development. The local
government should pay greater attention to the coordination and balance of regional
economic development, strengthen the allocation of financial resources in economically
underdeveloped areas, and eliminate the systemic obstacles of this flow to jointly ensure
financial development and capital optimisation, thus improving the level of high-quality
economic development.

Nevertheless, this study has some limitations, which suggest future research directions.
First, this study focuses on Henan province in China, a typical representative of developing
regions in developing countries. In contrast, the situation of developed regions in devel-
oping countries is quite different from that of developing regions in developing countries.
Therefore, the research conclusions of this study may not apply to developed regions in
developing countries. Future studies could explore the relationship between sustainable
UC and financial development in the context of developed regions in developing countries.
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Second, this study is carried out with commonly used econometric methods due to the
small sample size and the characteristics of the variables in this study. However, based
on a larger sample and more complex variable relationships, such as the impact of the
heterogeneity of urban size on the relationship between financial development and urban
competitiveness, we hope that future research can use the complete information maxi-
mum likelihood and GMM method to fully elaborate the relationship between financial
development and sustainable UC.
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