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Comprehensive evaluation and optimization path of
innovation and entrepreneurship environment from
the perspective of sustainability—pressure-state-
response model

Bin Gao'2® & Naiwen Zhang?

A good innovation and entrepreneurship environment is the institutional basis for promoting
the sustainable development of innovation and entrepreneurship activities and continuously
improving the quality of entrepreneurship. The innovation and entrepreneurship environment
has an important impact on entrepreneurs’ decisions and actions, and the construction of an
innovation and entrepreneurship evaluation index system is the premise and foundation of
innovation and entrepreneurship evaluation.Based on the PSR model (Pressure-State-
Response model), the evaluation index system of innovation and entrepreneurship environ-
ment was constructed, and the logical relationship and framework structure among the
indicators were clarified with a sustainable perspective. Factor analysis and cluster analysis
are used to comprehensively evaluate the innovation and entrepreneurship environment of
30 ethnic minority autonomous regions, and the obstacle degree model is applied to diagnose
the obstacle factors of innovation and entrepreneurship environment. The results show that
the improvement and optimization of innovation and entrepreneurship environment in ethnic
autonomous areas is a spiral process. The innovation and entrepreneurship environments of
the 30 national autonomous regions can be categorized into four levels, with large regional
differences, serious imbalances, and different factors influencing the innovation and entre-
preneurship environments. Ethnic regions can take multiple measures to continuously
improve the environment for innovation and entrepreneurship, stimulate entrepreneurial
vitality in ethnic regions, promote the high-quality development of regional economy, raise
the level of regional innovation, and give play to the multiplier effect of innovation and
entrepreneurship-led employment.
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Introduction

ince January 2020, China started to implement the Reg-

ulation on Optimizing Business Environment, marking a

new stage in the construction of market-oriented, rule-of-
law, and international business environment in China (Du et al.,
2020). The 2021 Working Report of the Chinese Government
emphasized that it would “push forward the reform of ‘releasing,
managing and servicing’ in depth, and implement various reg-
ulations to optimize the business environment.” The 2022, 2023
and 2024 Working Reports of the Chinese Government empha-
sized that it would “Deepen reform and expand opening up, and
continuously improve the business environment.” Creating an
innovative and entrepreneurial environment of “integration,
synergy and sharing” is a prerequisite for optimizing a first-class
business environment (Yang and Han, 2021; Li, 2023). Opti-
mizing the innovation and entrepreneurship environment can
help release innovation vitality and encourage more social sub-
jects to engage in innovation and entrepreneurship. In the context
of the new round of comprehensive revitalization, creating a
regional innovation and entrepreneurship environment plays a
crucial role in optimizing the business environment of the
whole region (Peng et al., 2022; Xia and Li, 2023; Aranega and
Canero, 2024).

Ethnic regions are strategically important because of their vast
territories, rich resources and potential markets. In the country’s
future development strategy, accelerating the development of
ethnic regions will be placed in a more prominent position (Tan,
2024). This is a requirement for gradually narrowing the devel-
opment gap between regions of the country and ultimately rea-
lizing the common prosperity of all people. High-quality
development of ethnic regions is crucial to the building of a
modernized and powerful country, and is of great significance in
improving the policy system of development and opening up
along the borders, pushing forward the action of fixing the bor-
ders, prospering the borders and enriching the people, and pro-
moting the common prosperity of ethnic regions. (Li et al., 2022).
Most ethnic regions are in a period of releasing the superimposed
effects of multiple national strategies. Compared with other
regions, they need to optimize the business environment and
promote high-quality economic development by improving the
innovation and entrepreneurship environment. How to scienti-
fically construct the evaluation index system of regional innova-
tion and entrepreneurship environment? How to effectively
evaluate the innovation and entrepreneurship environment in
minority regions? How to put forward suggestions to optimize the
innovation and entrepreneurship environment in minority
regions? All these questions are worth scholars’ in-depth thinking
and discussion.

Domestic and foreign innovation and entrepreneurship
environment evaluation models mainly include five-dimensional
model (Gnyawali and Fogel, 1994), GEM model (Jiang, 2013),
MOS model (Losis, 2005) and PSR model (David and Tony,
1979). Based on the five-dimensional model to construct inno-
vation and entrepreneurship environment evaluation index sys-
tem (Jia et al., 2024); based on the GEM model to construct
innovation and entrepreneurship environment evaluation index
system (Li et al., 2024; Zheng et al., 2024); based on the MOS
model to construct innovation and entrepreneurship environ-
ment evaluation index system (Huang et al., 2021; Liu and Chen,
2023); based on the PSR model to construct innovation and
entrepreneurship environment evaluation index system based on
PSR model (Gao, Duan (2021); Liu et al., 2022; Kong et al., 2024).
Based on the evaluation model of innovation and entrepreneur-
ship environment, some scholars have studied the key factors
affecting innovation and entrepreneurship, which are government
financial pressure (Xiong et al.,2024), entrepreneurship policy
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and entrepreneurial decision-making (Liu et al, 2022; Huang
et al, 2024), entrepreneurial technology (Cornet et al., 2022;
Zapata et al., 2024), household savings (Zhang et al., 2024), social
capital structure (Arkangel et al., 2024), entrepreneurship (Moc-
cia and Pennacchio, 2023; Kuk et al., 2023), and others.

According to the above analysis of the current situation of
innovation and entrepreneurship environment evaluation
research at home and abroad, it can be found that scholars at
home and abroad have carried out relatively rich theoretical
discussions on related research and achieved a series of results.
However, there are still some urgent problems and aspects worthy
of further exploration, which are also some breakthroughs that
need to be made in this study.

First of all, the evaluation models of innovation and entre-
preneurship environment mainly include five-dimensional
model, GEM model, MOS model and PSR model. Most stu-
dies have used the five-dimensional model, the GEM model and
the MOS model to evaluate the innovation and entrepreneur-
ship environment (Jiao and Ma, 2023; Gao and Zhang, 2024;
Yuan et al., 2024). The five-dimensional model, GEM model
and MOS model are all based on the perspective of opportunity
theory. It mainly considers the entrepreneurship policy envir-
onment, and some of the indicators in the indicator system are
not representative enough, the explanation is not strong
enough, and there is some overlap and duplication. By com-
paring the four innovation and entrepreneurship environment
evaluation models, it is found that the PSR model is more
suitable for the evaluation of innovation and entrepreneurship
environment in ethnic regions. Through literature combing, it
is found that there are fewer studies on innovation and entre-
preneurship environment in ethnic regions. Therefore, con-
sidering the realistic attributes of the innovation and
entrepreneurship environment in ethnic regions, an evaluation
index system of innovation and entrepreneurship environment
in ethnic regions is constructed based on the PSR model.

Secondly, most scholars evaluate the innovation and entre-
preneurship environment with the empirical object of the
country, province, city (cluster) or rural area, while the lit-
erature on the evaluation of the innovation and entrepre-
neurship environment in ethnic areas is relatively small. Based
on this, this paper constructs an evaluation index system of
innovation and entrepreneurship environment based on PSR
(Pressure-State-Response) model on the basis of existing rela-
ted studies. Using factor analysis and cluster analysis, the
innovation and entrepreneurship environment of 30 ethnic
minority autonomous states and autonomous regions in China
is evaluated and compared. Based on the evaluation results,
countermeasure suggestions to optimize the innovation and
entrepreneurship environment in minority regions are pro-
posed from the perspective of sustainable development.
Therefore, this paper optimizes the innovation and entrepre-
neurship environment in ethnic regions based on the per-
spective of sustainable development.

The rest of the paper is organized as follows: “Introduction” is
the introduction, including literature review, research gap,
expected contribution, objectives and scope; “Construction of the
evaluation index system for innovation and entrepreneurship
environment in ethnic regions” is construction of the evaluation
index system for innovation and entrepreneurship environment,
including theoretical foundation and indicator system construc-
tion; “Evaluation of innovation and entrepreneurship environ-
ment in ethnic regions” is the evaluation of innovation and
entrepreneurship environment in ethnic regions; “Discussion and
conclusions” is the discussion and conclusions. The framework
diagram of this thesis is shown in Fig. 1.
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Construction of the evaluation index system for innovation
and entrepreneurship environment in ethnic regions
Innovation and entrepreneurship environment evaluation PSR
model in ethnic regions. David proposed the PSR model (David
and Tony, 1979), which is the “pressure-state-response” model
(Chen and Li, 2020). The model was firstly applied by the
Organization for Economic Cooperation and Development
(OECD) and the United Nations Environment Program (UNEP)
mainly for ecological environment evaluation (Raj and Sharma,
2023). Later the PSR model was widely used in the research of
ecological environment, sustainable development, and green
economy (Shine et al., 2024). Introducing the PSR model into the
evaluation of regional innovation and entrepreneurship envir-
onment brings the three subsystems of pressure, state, and
response into the same dynamic analysis framework. The inno-
vation and entrepreneurship environment is similar to the eco-
logical environment, which is an open dynamic and complex
multilevel system. Ethnic and non-ethnic regions have long been
in a state of unbalanced development. Compared with non-ethnic
regions, the innovation and entrepreneurship environment in
ethnic regions is more complex and changeable, and its innova-
tion and entrepreneurship environment shows a positive and
favorable trend, but also accompanied by a series of challenges.

Objectives: Comprehensive Evaluation and optimization path of
innovation and entrepreneurship environment from the perspective of
sustainability—— Based on Pressure-State-Response Model

Introduction: Section 1
Includes literature review; research gaps; expected contribution; objectives
and scope

!

Construction of the Evaluation Index System for Innovation and
Entrepreneurship Environment : Section 2

Theoretical Basis Indicator System Construction

Evaluation of the Innovation and Entrepreneurship Environment: Section 3

Data Sources and

. Evaluation P
Evaluation Methods vatuation Frocess

Cluster Analysis Disorder Factor Diagnosis

Discussion and Conclusions: Section4

Fig. 1 Framework diagram.

Pressure

The interaction between the elements affecting the innovation
and entrepreneurship environment in the national region and
between the subjects in the innovation and entrepreneurship
activities and the innovation and entrepreneurship environment
occurs, and the economic and social development of the national
region will bring a certain pressure impact on the innovation and
entrepreneurship activities, which is both positive and negative.
In response to the state of the innovation and entrepreneurship
environment under the influence of pressure, the relevant social
units and organizations in the ethnic region (the Department of
Human Resources and Social Security, the Department of
Finance, the Innovation and Entrepreneurship Service Center,
etc.) will respond and take action to make decisions, such as the
input and effective integration of resources for innovation and
entrepreneurship talents, innovation and entrepreneurship funds
and innovation and entrepreneurship technologies, to create a
sustainable environment conducive to innovation and entrepre-
neurship and creativity in the ethnic region, with the mechanism
of action As shown in Fig. 2.

Evaluation index system of innovation and entrepreneurship
environment in ethnic regions based on PSR model. Based on
the evaluation indicators and evaluation index system of relevant
scholars in the previous period (Gao and Duan, 2021; Gao and
Zhang, 2023), Gao et al,, 2024), and following the principles of
scientific, systematic, data availability and comparability, we
construct a multi-level, multi-indicator, sustainable evaluation
index system of innovation and entrepreneurship environment in
ethnic regions based on PSR model. It contains three second-level
indicators of pressure (P) indicators, state (S) indicators, response
(R) indicators and 15 third-level indicators, and the indicator
system is shown in Table 1.

(1) Pressure index

The pressure (P) Index reflects the pressure impact of
regional economic and social development activities on the
innovation and entrepreneurship environment. It includes 6
indexes, total population P, regional gross domestic product
P,, general public budget revenue P;, secondary industry
added value P, tertiary industry added value Ps, and per
capita disposable income of urban permanent residents Pg.

The total population represents the potential innovative
and entrepreneurial population in ethnic regions; the larger
the total population is, the more potential innovative and
entrepreneurial population there is in ethnic regions. Gross
regional product represents the level of economic develop-
ment of ethnic regions. The more income from general
public budget, the more funds are used to improve the
environment for innovation and entrepreneurship in ethnic
regions. The higher the value added of secondary and
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Fig. 2 PSR model for evaluating innovation and entrepreneurship environment in ethnic regions.
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Table 1 Evaluation index system of innovation and entrepreneurship environment in ethnic regions.

Target layer Criterion layer Indicator layer Indicator unit

Evaluation Pressure Total population P, Ten thousand people

index index P Regional GDP P, Billion

system General public budget revenue P3 Billion

of The added value of the secondary industry P4 Billion

environment The added value of the tertiary industry Ps Billion

for Per capita disposable income of urban permanent residents Pg Yuan

innovation Condition i Number of patents granted P Piece

and ndex S The balance of various loans in domestic and foreign currencies of Financial institutions at  Billion

entrepreneurship the end of the year Pg

in Response General public budget expenditure Pg Billion

ethnic index R Education spending Pio Billion

minority Social Security and Employment Spending Py Billion

areas Health care and family planning spending P;, Billion
Medical and health institutions Py3 Individual
Number of mobile phone users per 10,000 households P4 Household
Number of fixed broadband access users per 10,000 households Pis Household

@

3)

tertiary industries, the higher the level of economic and
social development of ethnic regions, and the more
conducive to the improvement of innovation and entre-
preneurship environment in ethnic regions. The more
disposable income per capita in ethnic areas, the more
funds the potential innovative and entrepreneurial people
have for innovation and entrepreneurship.

Status index

The state (S) index reflects the state of the regional innovation
and entrepreneurship environment under the influence of
existing pressures. It includes the number of patent
authorizations P;, and the year-end balance of various loans
in domestic and foreign currencies of financial institutions Pg.
Innovation and entrepreneurship activity reflects the support
for innovation and entrepreneurship and the frequency of
innovation and entrepreneurship activities in ethnic regions.
The number of patents granted represents the innovation
activity of ethnic regions, and the more patents granted, the
higher the innovation activity of ethnic regions. Entrepre-
neurial financing is crucial for entrepreneurs. Capital is the
blood of business operation and the foundation for realizing
entrepreneurial vision. Venture capital vitality refers to the
frequency and activity of venture capital activities, reflecting
the health and activity of the venture capital market. The
year-end balance of loans in local and foreign currencies
from financial institutions represents the activity of the
innovation and entrepreneurship financing market in ethnic
regions, and the higher the year-end balance of loans in local
and foreign currencies from financial institutions, the greater
the chances for potential innovation and entrepreneurship
people to obtain financing.

Response index

The response (R) index reflects the various actions taken by
government departments, social organizations, and related
groups in the face of pressure under the existing regional
innovation and entrepreneurship environment. This is
conducive to better and continuously promoting the
development of the regional innovation and entrepreneur-
ship environment to a good state. It includes general public
budget expenditure Py, education expenditure P, social
security and employment expenditure Py, health care and
family planning expenditure Pj;,, medical and health
institutions P;3;, the number of mobile phone users per
10,000 households P4, the number of fixed broadband
access users per 10,000 households P;s.

Public budget expenditures, education expenditures, social
security and employment expenditures, and expenditures on
health care and family planning are expenditures arranged by
the Government to promote innovation and entrepreneurship
and to protect the basic livelihood of citizens. The introduc-
tion of basic medical insurance has provided a more stable
and reliable form of medical protection for innovative
entrepreneurs, thus enhancing their creativity. The rise of
the digital economy has lowered the threshold of innovation
and entrepreneurship, providing more people with opportu-
nities for innovation and entrepreneurship. The number of
cell phone subscribers per 10,000 households and the number
of fixed broadband access subscribers per 10,000 households
represent the level of digitization in ethnic areas. The larger
the response indicator, the greater the level of response and
the more importance ethnic regions attach to the optimization
of the environment for innovation and entrepreneurship.

Evaluation of innovation and entrepreneurship environment
in ethnic regions
Data sources and evaluation methods.

(1)

Data sources

The data of 30 ethnic minority autonomous prefectures in
China were selected as the empirical sample, and the 30
ethnic minority autonomous prefectures are distributed in 9
provinces. Among them, Yunnan Province has 8 ethnic
autonomous prefectures, Qinghai Province has 6 ethnic
autonomous prefectures, Xinjiang Uygur Autonomous
Region has 5 ethnic autonomous prefectures, Sichuan
Province and Guizhou Province have 3 ethnic autonomous
prefectures each, Gansu Province has 2 ethnic autonomous
prefectures, and Hubei Province, Hunan Province, and Jilin
Province have 1 ethnic autonomous prefectures each, and
the specific distributions are shown in Table 2.

All data in this paper come from China Ethnic Yearbook,
Yunnan Statistical Yearbook, Qinghai Statistical Yearbook,
Xinjiang Statistical Yearbook, Sichuan Statistical Yearbook,
Guizhou Statistical Yearbook, Gansu Statistical Yearbook,
Hubei Statistical Yearbook, Hunan Statistical Yearbook, Jilin
Statistical Yearbook, as well as Statistical Yearbook of each
ethnic autonomous region and Statistical Bulletin of National
Economy and Social Development, etc., and missing values
are replaced by interpolation. are filled in by interpolation.
The descriptive statistics of the data are shown in Table 3.
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Table 2 30 ethnic minority autonomous prefectures.

Province
(Autonomous region)

Ethnic minority autonomous prefectures

Yunnan province (8)

Qinghai province (7)

Xinjiang uighur Autonomous region (5)
Sichuan province (3)

Guizhou province (3)

Gansu province (2)

Hubei province (1)

Hunan province (1)
Jilin province (1)

Xishuangbanna Dai Autonomous Prefecture, Wenshan Zhuang and Miao Autonomous Prefecture, Honghe
Hani and Yi Autonomous Prefecture, Dehong Dai and Jingpo Autonomous Prefecture, Nujiang Lisu
Autonomous Prefecture, Diging Tibetan Autonomous Prefecture, Dali Bai Autonomous Prefecture, Chuxiong
Yi Autonomous Prefecture

Haibei Tibetan Autonomous Prefecture, Huangnan Tibetan Autonomous Prefecture, Hainan Tibetan
Autonomous Prefecture, Golog Tibetan Autonomous Prefecture, Yushu Tibetan Autonomous Prefecture,
Haixi Mongolian and Tibetan Autonomous Prefecture

Changji Hui Autonomous Prefecture, Bayin'guoleng Mongol Autonomous Prefecture, Kizilsu Kyrgyz
Autonomous Prefecture, Bortala Mongol Autonomous Prefecture, Ili Kazakh Autonomous Prefecture

Aba Tibetan and Qiang Autonomous Prefecture, Liangshan Yi Autonomous Prefecture, Garze Tibetan
Autonomous Prefecture

Qiandongnan Miao and Dong Autonomous Prefecture, Qiannan Buyi Miao Autonomous Prefecture, Qianxinan
Buyi Miao Autonomous Prefecture

Linxia Hui Autonomous Prefecture, Gannan Tibetan Autonomous Prefecture

Enshi Tujia and Miao Autonomous Prefecture

Xiangxi Tujia and Miao Autonomous Prefecture

Yanbian Korean Autonomous Prefecture

Table 3 Descriptive statistics of data.

Index N MIN MAX Mean SD
Total population P, 30 2116 531.03 197.60 161.63
Regional GDP P, 30 0.00 2226.45 729.18 642.16
General public budget revenue P3 30 1.89 234.33 82.83 75.66
The added value of the secondary industry P4 30 5.42 875.21 261.32 236.15
The added value of the tertiary industry Ps 30 19.96 1n45.64 370.63 302.65
Per capita disposable income of urban permanent residents Pg 30 22376.00 37305.00 3259143 3496.40
Number of patents granted P, 30 11.00 1739.00 488.27  488.55
The balance of various loans in domestic and foreign currencies of Financial institutions at the end 30 32.05 2053.25 732.29 592.55
of the year Pg

General public budget expenditure Pg 30 82.98 738.53 285.54 152.69
Education spending Pqo 30 3.48 13218 44.39 31.67
Social Security and Employment Spending Py, 30 312 77.93 31.68 19.32
Health care and family planning spending P;» 30 3.16 73.43 27.36 19.43
Medical and health institutions Pq3 30 73.00 3913.00 1418.33  1120.23
Number of mobile phone users per 10,000 households Pq4 30 15.25 477.78 193.24 151.01
Number of fixed broadband access users per 10,000 households Pis 30 4.03 170.51 52.65 40.09
(2) Evaluation method ® F=(F,F,,... ... ,F )I(m<p) is an unmeasurable

Scholars at home and abroad mainly use Delphi Method,
Analytic Hierarchy Process, Fuzzy Comprehensive Evalua-
tion, Factor Analysis, Principal Component Analysis, Grey
Cluster Analysis, Entropy Weight Method and other
methods to evaluate the innovation and entrepreneurship
environment. These methods have both quantitative
evaluation methods and qualitative evaluation methods.
In order to concentrate the original variable extraction
factors, solve the collinearity problem, make the evaluation
results more scientific and effective, and display the
evaluation results more intuitively. Therefore, this paper
uses factor analysis and cluster analysis to comprehensively
evaluate the innovation and entrepreneurship environment
of 30 minority autonomous prefectures.

1. Factor analysis
There are p-dimensional observable random vector X =

X, Xy, e . ,Xp)"  and common factor vector
F=(F,F,,... ... JEDTUIR
OX=0X,X;, ... ... , X P)T is a p-dimensional observable

variable, and the mean vector E(X) = 0. The covariance
matrix is equal to the correlation coefficient matrix R.

variable, and the mean vector E(F) = 0, covariance matrix
cov(F) =1, that is, the components of vector f are
independent of each other.

® e=(g,&, .. ... ,SP)T and F are independent of each
other, and E(¢) =0, covariance matrix cov(e), It’s a
diagonal matrix, cov(e) = D¢, explain ¢ The components
are also independent of each other, so the model:

X1 =allF1+4al2F2+ ... ... + almFm + €l

X2 = a2lF1 4+ a22F2 + ... ... + a2mFm + €2 )

Xp =aplF1 +ap2F2 + ... ... + apmFm + em

Or written as: X = AF.

Among them, F,,F,, ... ... ,F,,(m<p) in the model, is
called common factor, which is an independent and
unobservable theoretical variable. ¢,¢,, ... ... 1€ s
called a special factor, which is unique to the component
X, =@G=1,2,... ... ,p) of vector X. Each special factor
and all special factors are independent of each other.

The basic steps of factor analysis are mainly divided into
six parts:
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Stepl: It is determined that there should be a strong Evaluation Process.

correlation between the original variables. There are n
samples, and each sample has p indicators, so the original
data matrix is obtained:

[ X11 X12 ... X1p T
X21 x22 ... X2p
X =
L Xnl Xn2 ..l Xnp |
[ rll rl2 ... rlp
r21 r22 ... r2
R= P
| rnl rm2 ... ... rnp |

If most of the correlation coefficients r;; in the matrix are
greater than 0.3 and pass the statistical test, these variables
can be used for factor analysis.

Step2: Standardize the original variable data. In order to
carry out scientific and comprehensive evaluation, it is
necessary to standardize each index.

Step3: Find the eigenvalue and eigenvector of correlation
coefficient matrix R. According to the characteristic
equation |R —AIl =0, P eigenvalues 1,, (m=1, 2, ...,p)
(m <p) are obtained, A; 21, 2 A 21, >0. According to the
equations (R — AmI)Fm = 0, the eigenvalue F,, corre-
sponding to the eigenvalue 1,, is obtained.

Step4: Determine the factor contribution rate and
cumulative contribution rate. The cumulative variance
contribution rate of the first m common factors is

m P
o(k) = >- Ai/ >° Ai. The value of M is usually determined
=1 iz

according to d(k)= 85%.

Step5: Establish the factor load and name, and explain the
factor.

Step6: Calculate each factor score and comprehensive score.
2. Cluster analysis

The N individuals are regarded as points in k-dimensional
space, and are classified according to the distance between
the points.

Stepl: The calculation of distance between individuals of
fixed distance variable (Euclidean distance)

EUCLID(, ) = || 2% — 3)° @
i=1

Step2: Count the distance between individuals
If all K variables are counted discontinuous variables, the

Chi-Square measure distance is used to define the distance
between individuals.

2 2
CHISQ(x, y) = \/ v'jl (x; ;(3;,.)) Ly ; (]jF)Yi)) 3)

i=1

i=

Where E (.) is the expected frequency.

(1)

)

©)

Reliability and validity test

In order to eliminate the influence of different dimensions
of the empirical sample data, all the empirical sample data
should be standardized. Whether the selected empirical
sample is suitable for factor analysis is judged by reliability
and validity test. Cronbach’s Alpha value is 0.954, which is
>0.7, indicating that the internal consistency of variables is
high. The KMO (Kaiser-Meyer-Olkin) value is 0.815, and
the KMO value is between 0 and 1. The closer to 1, the
more suitable for factor analysis. The approximate chi-
square value of Bartlett’s sphericity test is 645.821, the
degree of freedom is 105, the significant probability value P
value is mostly 0.000, <0.01, most of the correlation
coefficients in the correlation matrix are >0.5, and there is a
certain correlation between variables. Therefore, the
selected samples are suitable for factor analysis.

Common factor extraction

It can be seen from the common factor variance results that
the common degree of all 15 variables is >0.6, and the
common degree of 11 variables is >0.8. According to the
criterion that the eigenvalue is >1, three common factors
are extracted. After the rotation, the variance contribution
rates of the common factors reach 48.588%, 29.556%, and
8.095%, respectively, and the cumulative contribution rate
reaches 86.238%, which is >85%. The three common factors
can explain 86.238% of all the information of the 15
variables, which can be well explained. For the innovation
and entrepreneurship environment in 30 ethnic autono-
mous prefectures, the total variance explanation and the
gravel plot are shown in Table 4 and Fig. 3.

Factor naming

After factor rotation, the correlation coefficient matrix
between 15 variables and common factors can be obtained,
and the rotation component matrix is shown in Table 5.
Public factor F; and total population, regional GDP, general
public budget revenue, added value of secondary industry,
added value of tertiary industry, medical and health
institutions, number of mobile phone users per 10,000
households, fixed broadband access users per 10,000
households These indicators mainly reflect the population,
economic level, innovation level, social development level
and investment of various resources and environments in
the innovation and entrepreneurship environment in ethnic
areas. Therefore, the public factor F, is defined as the
innovation and entrepreneurship activation factor.

The public factor F, is highly correlated with general public
budget expenditures, education expenditures, social security
and employment expenditures, medical and health care
and, family planning expenditures and other indicators.
These indicators mainly reflect the expenditures of ethnic
areas to ensure innovation and entrepreneurship activities.
Therefore, the public factor F, defined as the innovation
and entrepreneurship security factor.

Table 4 Total variance explained.

Ingredients  Initial eigenvalues Extract sum of squares and load Rotate square and load
Total Variance%  Accumulation%  Total Variance%  Accumulation%  Total Variance%  Accumulation%
10.334 68.896 68.896 10.334  68.896 68.896 7288  48.588 48.588
1.556 10.372 79.269 1.556 10.372 79.269 4.433  29.556 78.143
1.045 6.969 86.238 1.045 6.969 86.238 1.214 8.095 86.238
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4)

Eigenvalue

The public factor F; is highly correlated with the per capita
disposable income of urban residents. The more relaxed the
economy of potential innovative entrepreneurs, the more
likely they are to innovate and start a business. Therefore,
the public factor F; is defined as the innovation and
entrepreneurial vitality factor.

Each factor score and comprehensive score

The calculation formula of the innovation and entrepre-
neurship environment factor score F; and comprehensive
score of ethnic autonomous prefectures is F:

F, = > ZX, (4)
j=1
2
Q= ; q; (5)
_ 2 Fiq,
F=2"% ©

Among them, Fi represents the ith common factor, Z;
represents the jth index, X; represents the weight of the jth
index in the i factor, and qi represents the variance
contribution rate of the ith factor.

Substituting the basic data of 30 ethnic autonomous
prefectures into the above expression, the scores of each

Scree Plot

T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15

Component Number

Fig. 3 Gravel diagram.

factor and the comprehensive score can be obtained. The
specific scores and rankings are shown in Table 6 and
Fig. 4.

After the standardization of the original data, a zero point
indicates that the score is at the average level, and a negative
value indicates that the score is lower than the average level,
indicating that the innovation and entrepreneurship
environment in this minority autonomous prefecture needs
to be further optimized.

1. Analysis by item

The F, innovation and entrepreneurship activation factor
scores of the 13 minority autonomous prefectures are
higher than the average. Ili Kazakh Autonomous Prefecture,
Honghe Hani and Yi Autonomous Prefecture, Dali Bai
Autonomous Prefecture, Qiannan Buyi and Miao Auton-
omous Prefecture, and Changji Hui Autonomous Pre-
fecture ranked in the top five. The F; innovation and
entrepreneurship activation factor scores were 3.61, 1.21,
0.97, 0.90, and 0.83, respectively; the F; innovation and
entrepreneurship activation factors of the 17 minority
autonomous prefectures were lower than the average level.
Gannan Tibetan Autonomous Prefecture, Yushu Tibetan
Autonomous Prefecture, Guoluo Tibetan Autonomous
Prefecture, Kizilsu Kirgiz Autonomous Prefecture, and
Huangnan Tibetan Autonomous Prefecture ranked in the
bottom five. The F; innovation and entrepreneurship
activation factor scores were —1.24, —1.19, —1.04, —0.97,
and —0.95, respectively. The research shows that 14 ethnic
minority autonomous prefectures have obvious advantages
in total population, regional gross domestic product,
general public budget revenue, added value of secondary
industry, added value of tertiary industry, medical and
health institutions, per 10,000 The number of mobile phone
users per household and the number of fixed broadband
access users per 10,000 households.

The F, innovation and entrepreneurship security factor
scores of the 14 minority autonomous prefectures are
higher than the average. Liangshan Yi Autonomous
Prefecture, Qiandongnan Miao and Dong Autonomous
Prefecture, Honghe Hani and Yi Autonomous Prefecture,
Wenshan Zhuang and Miao Autonomous Prefecture, and
Qiannan Buyi and Miao Autonomous Prefecture ranked in
the top five. The F, innovation and entrepreneurship
security factor scores were 2.38, 1.68, 1.37, 1.22, and 1.11,
respectively. Ili Kazakh Autonomous Prefecture, Bortala

Table 5 Rotation component matrix.

Index F1 Fz F3

Total population P; 0.772 0.586 —-0.01
Regional GDP P, 0.835 0.374 0.158
General public budget revenue P3 0.780 0.302 0.369
The added value of the secondary industry P4 0.909 0.323 0.066
The added value of the tertiary industry Ps 0.843 0.233 0.128
Per capita disposable income of urban permanent residents Pg 0.107 —0.040 0.938
Number of patents granted P 0.915 0.313 0.051

The balance of various loans in domestic and foreign currencies of Financial institutions at the end of the year Pg 0.619

General public budget expenditure Pg

Education spending Pqo

Social Security and Employment Spending Py

Health care and family planning spending P;»

Medical and health institutions Pq3

Number of mobile phone users per 10,000 households Pq4

Number of fixed broadband access users per 10,000 households Pis

0.528 0.125

0.560 0.761 —0.032
0.337 0.907 0.090
0.331 0.775 —0.061
0.212 0.912 —0.058
0.687 0.405 —0.336
0.835 0.512 —0.028
0.931 0.252 —0.065
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Table 6 Scores of innovation and entrepreneurship environment in 30 minority autonomous prefectures.
Autonomous prefecture F, Ranking F, Ranking F3 Ranking F Ranking
Yanbian Korean Autonomous Prefecture 0.34 13 0.33 n —1.43 28 -1.04 25
Enshi Tujia and Miao Autonomous Prefecture 0.80 6 0.89 6 -0.73 24 0.07 14
Xiangxi Tujia and Miao Autonomous Prefecture 0.40 n 0.33 10 —1.98 29 —1.52 27
Aba Tibetan and Qiang Autonomous Prefecture —0.66 21 0.04 14 0.39 12 0.01 15
Liangshan Yi Autonomous Prefecture 0.35 12 2.38 1 0.69 9 1.66 2
Garze Tibetan Autonomous Prefecture —-0.41 19 0.23 12 -0.24 21 -0.38 19
Qiandongnan Miao and Dong Autonomous Prefecture 0.45 10 1.68 2 —0.55 23 0.31 12
Qiannan Buyi Miao Autonomous Prefecture 0.90 4 m 5 0.54 n 1.40 5
Qianxinan Buyi Miao Autonomous Prefecture 0.48 8 0.89 7 0.34 13 0.89 6
Xishuangbanna Dai Autonomous Prefecture —-0.26 16 —0.56 20 -0om 19 —0.44 20
Wenshan Zhuang and Miao Autonomous Prefecture —0.15 15 1.22 4 0.17 18 0.50 10
Honghe Hani and Yi Autonomous Prefecture 1.21 2 137 3 127 1 234 1
Dehong Dai and Jingpo Autonomous Prefecture —-0.30 17 -0.47 19 -0.22 20 -0.54 23
Nujiang Lisu Autonomous Prefecture —-0.79 22 —0.63 22 —-1.21 26 -1.80 28
Diging Tibetan Autonomous Prefecture —0.85 23 —0.56 21 1.25 2 0.50 n
Dali Bai Autonomous Prefecture 0.97 3 0.48 9 1.01 5 1.66 3
Chuxiong Yi Autonomous Prefecture 0.70 7 —0.05 15 1.21 3 1.51 4
Linxia Hui Autonomous Prefecture —0.36 18 0.21 13 —2.70 30 —2.66 30
Gannan Tibetan Autonomous Prefecture —1.24 30 0.60 8 —1.42 27 -1.83 29
Haibei Tibetan Autonomous Prefecture —-0.88 24 -0.88 27 0.32 14 -0.50 22
Huangnan Tibetan Autonomous Prefecture —0.95 26 -0.74 24 0.21 17 —0.60 24
Hainan Tibetan Autonomous Prefecture —-0.91 25 —0.65 23 0.31 15 —0.44 21
Golog Tibetan Autonomous Prefecture —1.04 28 —0.81 26 0.77 6 —-0.13 17
Yushu Tibetan Autonomous Prefecture -1.19 29 -0.35 17 0.72 7 -0.1 16
Haixi Mongolian and Tibetan Autonomous Prefecture -0n 14 —0.88 28 114 4 0.71 9
Changji Hui Autonomous Prefecture 0.83 5 —-0.76 25 0.64 10 0.81 7
Bayin'guoleng Mongol Autonomous Prefecture 0.45 9 —0.40 18 0.70 8 0.78 8
Kizilsu Kyrgyz Autonomous Prefecture —-0.97 27 —-0.32 16 -0.41 22 -1.04 26
Bortala Mongol Autonomous Prefecture —-0.41 20 -1.03 29 0.24 16 —0.36 18
Ili Kazakh Autonomous Prefecture 3.61 1 —2.64 30 —0.91 25 0.27 13
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Fig. 4 Scores of innovation and entrepreneurship environment in 30 minority autonomous prefectures.
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Mongolian Autonomous Prefecture, Haixi Mongolian and
Tibetan Autonomous Prefecture, Haibei Tibetan Autono-
mous Prefecture, and Guoluo Tibetan Autonomous Pre-
fecture ranked in the bottom five. The F, innovation and
entrepreneurship security factor scores were —2.64, —1.03,
—0.88, —0.88, and —0.81, respectively. The research shows
that 14 ethnic minority autonomous prefectures have
obvious advantages in general public budget expenditure,
education expenditure, social security and employment
expenditure, health care and family planning expenditure.
The F; innovation and entrepreneurship vitality factor
scores of the 18 minority autonomous prefectures are
higher than the average level. Honghe Hani and Yi
Autonomous Prefecture, Diqing Tibetan Autonomous
Prefecture, Chuxiong Yi Autonomous Prefecture, and Haixi
Mongolian and Tibetan Autonomous Prefecture ranked in
the top five. The F; innovation and entrepreneurship
vitality factor scores were 1.27, 1.25, 1.21, 1.14, and 1.01,
respectively. Nujiang Lisu Autonomous Prefecture, Gannan
Tibetan Autonomous Prefecture, Yanbian Korean Auton-
omous Prefecture, Xiangxi Tujia and Miao Autonomous
Prefecture, and Linxia Hui Autonomous Prefecture ranked
in the bottom five. The F; innovation and entrepreneurship
vitality factor scores were —2.70, —1.98, —1.43, —1.42, and
—1.21, respectively. The research shows that 18 ethnic
minority autonomous prefectures have obvious advantages
in the per capita disposable income of urban permanent
residents.

2. Overall analysis

From the comprehensive score of each minority autono-
mous prefecture, the F comprehensive score of 15 minority
autonomous prefectures is higher than the average level.
Honghe Hani and Yi Autonomous Prefecture, Liangshan Yi
Autonomous Prefecture, Dali Bai Autonomous Prefecture,
Chuxiong Yi Autonomous Prefecture, and Qiannan Buyi
and Miao Autonomous Prefecture. The F composite score
of the 15 minority autonomous prefectures is lower than
the national average. Linxia Hui Autonomous Prefecture,
Gannan Tibetan Autonomous Prefecture, Nujiang Lisu
Autonomous Prefecture, Xiangxi Tujia and Miao Autono-
mous Prefecture, and Kizilsu Kirgiz Autonomous Pre-
fecture ranked in the bottom five.

According to the cluster analysis results, the innovation and
entrepreneurship environment of the 30 minority autono-
mous prefectures is divided into 4 grades. The first tier,
Enshi Tujia and Miao Autonomous Prefecture, Qiandong-
nan Miao and Dong Autonomous Prefecture, Qiannan Buyi
and Miao Autonomous Prefecture, Qianxinan Buyi and
Miao Autonomous Prefecture, Wenshan Zhuang and Miao
Autonomous Prefecture, Liangshan Yi Autonomous Pre-
fecture, and Honghe Hani and Yi Autonomous Prefecture,
are located in this area. The average F comprehensive score
is 1.02, and the innovation and entrepreneurship environ-
ment in the ethnic autonomous prefectures in this region is
relatively superior. The second gear, Ili Kazakh Autono-
mous Prefecture, is in this area. The average F compre-
hensive score is 0.27, indicating that the innovation and
entrepreneurship environment in ethnic autonomous pre-
fectures in this region is relatively superior. The third tier:
Xishuangbanna Dai Autonomous Prefecture, Dehong Dai
and Jingpo Autonomous Prefecture, Kizilsu Kirgiz Auton-
omous Prefecture, Huangnan Tibetan Autonomous Pre-
fecture, Hainan Tibetan Autonomous Prefecture, Haibei
Tibetan Autonomous Prefecture, Bortala Mongolian
Autonomous Prefecture, Aba Tibetan and Qiang Autono-
mous Prefecture, and Ganzi Tibetan Autonomous

Prefecture, Guoluo Tibetan Autonomous Prefecture, Yushu
Tibetan Autonomous Prefecture, Diqing Tibetan Autono-
mous Prefecture, Dali Bai Autonomous Prefecture, Chux-
iong Yi Autonomous Prefecture, Changji Hui Autonomous
Prefecture, Bayingoleng Mongolian Autonomous Prefec-
ture, and Haixi Mongolian and Tibetan Autonomous
Prefecture are located in this area. The average compre-
hensive score of F is 0.08, and the innovation and
entrepreneurship environment of ethnic autonomous pre-
fectures in this region needs to be optimized and improved.
The fourth tier, Yanbian Korean Autonomous Prefecture,
Xiangxi Tujia and Miao Autonomous Prefecture, Linxia
Hui Autonomous Prefecture, Nujiang Lisu Autonomous
Prefecture, and Gannan Tibetan Autonomous Prefecture
are in this area. The average comprehensive score of F is
—1.77, and the innovation and entrepreneurship environ-
ment of the ethnic autonomous prefectures in this region
needs to be optimized and improved.

The innovation and entrepreneurship activation factor, the
innovation and entrepreneurship guarantee factor, and the
innovation and entrepreneurship vitality factor directly
affect and even determine the quality of the innovation and
entrepreneurship environment. The evaluation indicators
interact, interact, and coexist with each other, forming a
hierarchically nested, criss-crossed, and dynamically evol-
ving innovation and entrepreneurship environment. Only
collaboration can optimize the innovation and entrepre-
neurship environment. All ethnic minority autonomous
prefectures should actively respond to the current situation
of unbalanced innovation and entrepreneurship environ-
ment, and should adhere to the principle of “adjusting
measures to local conditions and times, focusing on making
the best use of the situation and implementing policies
according to the situation”, and promote the healthy and
sustainable development of the innovation and entrepre-
neurship environment Fig. 5.

Cluster analysis. Clustering analysis was performed using
inter-group link clustering to compare the similarities and
differences of innovation and entrepreneurship environments
in 30 ethnic autonomous prefectures. The result shown in
Fig. 6 and Table 7.

Diagnosis of disorder factors. Determine the primary and sec-
ondary relationships of the factors based on the order of mag-
nitude of the obstacles. The specific steps are as follows:

Si=1— Y My = S;W;x 100%/;(1 = S;W)i I =M

ij ijr
()

where S;; is the indicator deviation, M; is the indicator level
barrier, and I; is the guideline level barrier.

In order to further search for the underlying causes, this paper
utilizes the barrier degree model to calculate the barrier degree of
15 indicators in the indicator stratum of 30 ethnic minority
autonomous regions, and to identify the main barrier factors
affecting the innovation and entrepreneurship environment in
ethnic regions.

There are large differences in the obstacle factors of innovation
and entrepreneurship environment in ethnic regions, and the
indicators at the guideline level have different strengths and
weaknesses in influencing the innovation and entrepreneurship
environment in different ethnic regions. The top 5 obstacle
factors of 30 ethnic minority autonomous regions were counted,
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Fig. 6 Cluster analysis.

and the total population P;, regional GDP P,, general public
budget income P;, value added of the secondary industry P,
number of patents authorized P;, and number of fixed broadband
access users per 10,000 households P;5 are the main obstacle
factors affecting the innovation and entrepreneurship

10

environment in ethnic regions. It can be seen that the goodness
of human resource factors, economic factors, science and
technology innovation factors, and infrastructure factors in
ethnic regions are the key factors affecting the innovation and
entrepreneurship activities Table 8.
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Table 7 Analysis of clustering results.

Level Quantity Autonomous prefecture

F mean

Level one 7

Level two 1 Ili Kazakh Autonomous Prefecture

Level three 17

Level four 5

Enshi Tujia and Miao Autonomous Prefecture, Qiandongnan Miao and Dong Autonomous Prefecture, Qiannan Buyi
Miao Autonomous Prefecture, Qianxinan Buyi Miao Autonomous Prefecture, Wenshan Zhuang and Miao
Autonomous Prefecture, Liangshan Yi Autonomous Prefecture, Honghe Hani and Yi Autonomous Prefecture

Xishuangbanna Dai Autonomous Prefecture, Dehong Dai and Jingpo Autonomous Prefecture, Kizilsu Kyrgyz
Autonomous Prefecture, Haibei Tibetan Autonomous Prefecture, Huangnan Tibetan Autonomous Prefecture, Hainan
Tibetan Autonomous Prefecture, Bortala Mongol Autonomous Prefecture, Aba Tibetan and Qiang Autonomous
Prefecture, Garze Tibetan Autonomous Prefecture, Golog Tibetan Autonomous Prefecture, Yushu Tibetan
Autonomous Prefecture, Diging Tibetan Autonomous Prefecture, Dali Bai Autonomous Prefecture, Chuxiong Yi
Autonomous Prefecture, Changji Hui Autonomous Prefecture,

Yanbian Korean Autonomous Prefecture, Xiangxi Tujia and Miao Autonomous Prefecture, Linxia Hui Autonomous
Prefecture, Nujiang Lisu Autonomous Prefecture, Gannan Tibetan Autonomous Prefecture

1.02

0.27
0.08

-1.77

Discussion and conclusions

Theoretical contributions. First of all, the application of PSR
model (Pressure-State-Response model) in the evaluation of the
innovation and entrepreneurship environment in ethnic minority
areas has been expanded. PSR model is based on the perspective
of sustainable development. Based on the PSR (Pressure-State-
Response) model, the intrinsic logical relationship between the
elements of innovation and entrepreneurship environment is
mainly considered systematically. Therefore, this paper constructs
the evaluation index system of innovation and entrepreneurship
based on the sustainable perspective. Different from previous
studies, this study regards the evaluation index system of inno-
vation and entrepreneurship in ethnic regions as an ecosystem
and considers the nonlinear effects among the elements. The
expansion of the PSR model is reflected in multi-dimensional
evaluation, dynamic monitoring and participatory evaluation.
The multi-dimensional evaluation index can more accurately the
true situation of the innovation and entrepreneurship environ-
ment in ethnic minority areas. The establishment of a dynamic
monitoring mechanism of pressure-state-response can collect and
analyze data in the social and environmental aspects in real time,
and timely reflect the changes in the innovation and entrepre-
neurship environment. Participatory evaluation enhances the
democracy and practicality of the evaluation and helps to for-
mulate policies and measures that are more in line with the actual
situation of ethnic minority areas.

Secondly, this study empirically identifies the hidden repre-
sentative factors of the innovation and entrepreneurship
environment in ethnic minority areas. Previous studies have
focused on impact of individual factors on the innovation and
entrepreneurship environment (Li et al., 2024; Wang et al., 2024).
This study more on the impact of multi-dimensional factors on
the innovation and entrepreneurship environment, especially the
common impact of influencing factors, and classifies variables
with the same essence into one and classifies the factors of the
innovation and entrepreneurship environment into innovation
and entrepreneurship activation factors, innovation and entre-
preneurship guarantee factors, and innovation and entrepreneur-
ship vitality factors. Each ethnic area can optimize the innovation
and entrepreneurship environment according to the importance
of these indicators.

Practical implications. First of all, most of the previous studies
were limited to individual provinces (Wang et al., 2023; Shufen Li,
2023; Liu and Fan, 2024; Liu and Zheng, 2024; Xiao et al., 2024).
Our findings show that the regional differences in the innovation
and entrepreneurship environment in ethnic minority areas
widening, and the problem of unbalanced regional development
is becoming increasingly serious. Each ethnic minority area

should adhere to the principle of “adapting measures to local
conditions to the time, and to the trend”, and optimize the
innovation and entrepreneurship environment.

Secondly, from the viewpoint of innovation and entrepreneur-
ship activation factors; innovation and entrepreneurship guaran-
tee factors; innovation and entrepreneurship vitality factors, there
are significant differences in the innovation and entrepreneurship
environment among ethnic regions. Regional political, economic
and cultural differences determine the regional differences in the
innovation and entrepreneurship environment of ethnic regions
(Lin et al, 2024; Li et al, 2024). The innovation and
entrepreneurship environment of ethnic regions is always in the
process of continuous change and gradually tends to improve.
Therefore, it is necessary to study the innovation and entrepre-
neurship environment in ethnic areas from a dynamic perspec-
tive. By studying the innovation and entrepreneurship
environment in ethnic areas, we can improve the social service
function and establish an effective support system for the
innovation and entrepreneurship environment in ethnic areas.

Limitations and future research. There are some limitations in
my study and, therefore, directions for future research. Firstly, my
research is limited by the data collection of statistical yearbooks
and fails to collect panel data, which only compares the innova-
tion and entrepreneurship environment of ethnic minority areas
in cross-section, while in the future, I can use panel to carry out
cross-sectional and longitudinal comparative analysis, so as to
capture the dynamic trend and time change of the innovation and
entrepreneurship environment in ethnic minority areas.

Secondly, the serious imbalance of the innovation and
entrepreneurship environment in ethnic minority areas, there is
an urgent need to explore its influencing factors and the
theoretical mechanism behind it. Future can consider carrying
out large-scale questionnaire surveys in ethnic minority areas to
explore its influencing factors and the theoretical mechanism
behind it.

Conclusion. Firstly, the innovation and entrepreneurship envir-
onment of 30 minority autonomous regions shows “a hundred
boats competing for the flow”, and the innovation and entre-
preneurship environment of 30 minority autonomous regions is
divided into 4 grades, and the space for improvement and opti-
mization of the innovation and entrepreneurship environment in
ethnic areas is shrinking, and it is urgent to promote the intro-
duction of corresponding innovation and entrepreneurship poli-
cies to promote the development of innovation and
entrepreneurship to the depth and enhance the quality and
resilience of innovation and entrepreneurship in ethnic areas.
innovation and entrepreneurship to the deep development, and
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Table 8 Barrier degree results.
Autonomous prefecture First barrier Second barrier Third barrier Fourth barrier Fifth barrier
factor factor factor factor
Yanbian Korean Autonomous Prefecture P, Pa Ps P, Pis
0.124 0.100 0.090 0.088 0.078
Enshi Tujia and Miao Autonomous Prefecture P, P, P, Pg Ps
0.133 0.129 0.091 0.080 0.073
Xiangxi Tujia and Miao Autonomous Prefecture P, P4 P> Ps Py
0.112 0m 0.092 0.081 0.077
Aba Tibetan and Qiang Autonomous Prefecture P, P3 P4 P, P1a
0.100 0.099 0.091 0.090 0.079
Liangshan Yi Autonomous Prefecture P, P13 Pg P4 Pis
0.215 0.185 0.129 0.105 0.105
Garze Tibetan Autonomous Prefecture P, P3 Pa Py P,
0.119 0.103 0.099 0.093 0.088
Qiandongnan Miao and Dong Autonomous P3 P4 P> P15 Ps
Prefecture 0.186 0.164 0.107 0.095 0.089
Qiannan Buyi Miao Autonomous Prefecture P3 P15 Pa P13 Po
0.145 0. 0.092 0.092 0.081
Qianxinan Buyi Miao Autonomous Prefecture  Ps P3 P15 P4 P,
0.118 0.109 0.096 0.092 0.073
Xishuangbanna Dai Autonomous Prefecture P3 P P4 P, P13
0.095 0.091 0.086 0.084 0.075
Wenshan Zhuang and Miao Autonomous P, P3 Pa P13 Pis
Prefecture 0.129 0.120 0.087 0.087 0.084
Honghe Hani and Yi Autonomous Prefecture P, P3 P15 P13 Pio
0.164 0.140 0.132 0.121 0.088
Dehong Dai and Jingpo Autonomous Prefecture Py P3 Pa Py P13
0.100 0.092 0.090 0.081 0.077
Nujiang Lisu Autonomous Prefecture P, P3 Pq P4 Pia
0.095 0.090 0.083 0.081 0.080
Diging Tibetan Autonomous Prefecture P, P3 Py P4 Pia
0.092 0.093 0.089 0.081 0.078
Dali Bai Autonomous Prefecture P, P4 P13 P15 P12
03 0.110 0.090 0.076 0.075
Chuxiong Yi Autonomous Prefecture P, P15 Py Pg P13
0.089 0.083 0.082 0.081 0.077
Linxia Hui Autonomous Prefecture P4 P3 P, [ Ps
0.101 0.101 0.096 0.087 0.078
Gannan Tibetan Autonomous Prefecture P, P3 P4 P, Pg
0.103 0.099 0.092 0.087 0.083
Haibei Tibetan Autonomous Prefecture P, P3 Py P4 P,
0.094 0.091 0.085 0.083 0.076
Huangnan Tibetan Autonomous Prefecture P, P3 Py Py P,
0.095 0.091 0.085 0.083 0.076
Hainan Tibetan Autonomous Prefecture P, P3 Py P4 P13
0.095 0.091 0.084 0.080 0.075
Golog Tibetan Autonomous Prefecture P, P3 Py P4 P,
0.094 0.090 0.085 0.082 0.076
Yushu Tibetan Autonomous Prefecture P, P3 Py P4 Py
0.096 0.093 0.084 0.085 0.078
Haixi Mongolian and Tibetan Autonomous Py P, P14 P13 Ps
Prefecture 0.099 0.097 0.085 0.079 0.079
Changji Hui Autonomous Prefecture P, P13 P> P14 Po
0.1 0.094 0.092 0.081 0.074
Bayin'guoleng Mongol Autonomous Prefecture P Pq P13 Ps P3
on4 0.104 0.083 0.078 0.075
Kizilsu Kyrgyz Autonomous Prefecture P, P3 P4 P, Pg
0.099 0.091 0.084 0.083 0.077
Bortala Mongol Autonomous Prefecture P Py P3 P4 Pia
0.097 0.088 0.084 0.082 0.075
Ili Kazakh Autonomous Prefecture P, P> P1o Py Po
0.196 0.194 0.174 0.135 0.107

improve the quality and tenacity of innovation and entrepre-
neurship. This study confirms that the pressure indicators, state
indicators and response indicators of the innovation and entre-
preneurship environment in ethnic areas constitute an

12

entrepreneurial ecosystem that is nested, intertwined, and dyna-
mically evolving. The optimization of the innovation and entre-
preneurship environment in ethnic areas actually shows a spiral
upward trend, and only the optimization of the entrepreneurial
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environment can provide a broader space for innovation and
entrepreneurship or returning entrepreneurship in ethnic areas,
and promote quantitative and qualitative changes in the inno-
vation and entrepreneurship environment in ethnic areas.
Secondly, innovation and entrepreneurship activation factors,
innovation and entrepreneurship guarantee factors, and innovation
and entrepreneurship vitality factors have different impacts on the
innovation and entrepreneurship environment in ethnic regions,
and reach a relative equilibrium state in the interconnection,
interdependence and interaction. The human resource factor,
economic factor, science and technology innovation factor, and
infrastructure factor of ethnic regions are the key factors affecting
the innovation and entrepreneurship activities. The equilibrium
state is mainly determined by the response of government
departments, social organizations and related people. The response
measures of government departments are the core factors for the
improvement and optimization of the innovation and entrepre-
neurship environment of the 30 ethnic minority autonomous
prefectures, and the response is a continuous and accumulative
process, and the effectiveness of the response measures is the result
of the joint action of many factors, and it also has various forms of
manifestation. There is a certain time lag and cumulative effect.

Countermeasures and suggestions. Firstly, simplify government
and decentralization, combine administration and release the
vitality of innovation and entrepreneurship.

The environment and policies for innovation and entrepre-
neurship are complementary. A good environment provides a
good soil for innovation and entrepreneurship, while effective
policies provide guarantee and support. To promote mass
entrepreneurship and innovation in ethnic areas, it is necessary
to rely on the deepening of decentralization and the combination
of administrative reforms to clear the obstacles and set the stage
(Liu et al., 2021; Chen et al.,, 2021; Gao et al., 2024; Araar et al,,
2024; Bags et al,, 2024). Ethnic regions need to give full play to
both central and local initiatives, and continuously put forward a
series of policy initiatives in scientific research, taxation, talent
and finance. Ethnic regions should focus on the creation of
institutional mechanisms to promote entrepreneurship, eliminate
the various elements that hinder entrepreneurial activities and
affect the quality of entrepreneurship, as soon as possible to solve
the “pain points” and “blocking points”, and create an atmo-
sphere that stimulates the initiative and motivation of workers to
start their own businesses, so as to promote the development of
innovation and entrepreneurship of high quality. innovation and
entrepreneurship of high-quality development, to create an
upgraded version of “double creation” in ethnic areas.

Secondly, gather resources, optimize services, and grow the
main body of innovation and entrepreneurship.

Ethnic regions strengthen the business guidance of all kinds of
innovation and entrepreneurship characteristic carriers, improve
the decision-making and consulting mechanism, and constantly
grow the main body and group of innovation and entrepreneur-
ship. Ethnic regions have improved the mechanism for
transforming scientific and technological achievements, acceler-
ated the construction of innovation and entrepreneurship
incubation carriers, and increased the financial support for
innovation and entrepreneurship (Zhang et al., 2022; Zhu et al,,
2023; Brunelli et al., 2024). Comprehensively optimize the
development environment of innovation and entrepreneurship,
provide effective supply and support for the upgrading of
innovation and entrepreneurship, promote the construction of
distinctive ecological environment of innovation and entrepre-
neurship in ethnic regions, and build the “ecosphere” of
innovation and entrepreneurship.

Thirdly, tilting financial expenditures to benefit people’s
livelihoods, and actively cultivating entrepreneurship.

Ethnic areas optimize the structure of fiscal expenditure,
improve the public nature of fiscal expenditure, inclusive, fiscal
expenditure to the people’s livelihood tilted, inclusive of the
people’s livelihood to promote innovation and entrepreneurship
(Zhang et al.,, 2022; Zhao et al., 2023; Wei et al.,, 2023). Ethnic
areas to increase public security expenditure, education expen-
diture, social security and employment expenditure, health care
and family planning expenditure, housing security expenditure,
transportation expenditure and other financial livelihood expen-
diture protection measures to enhance the sense of access to and
sustainability of the policy of benefiting the people, and actively
cultivate entrepreneurship.

Fourthly, demand-oriented, collaborative education promotes
innovation and entrepreneurship talent training.

Innovation and entrepreneurship cannot be separated from the
strong support of the government, the active guidance of colleges
and universities, the full cooperation of enterprises, and the
continuous encouragement of families, and only through the
concerted efforts of many parties, joint participation, effective
interaction, complement each other, and the formation of
synergy, collaborative assistance to innovation and entrepreneur-
ship (Hu 2023; Kusa et al., 2023; Mahmoud, 2023). Ethnic areas
are oriented to social demand, targeted to improve the open
innovation and entrepreneurship talent training mechanism,
collaborative education, and to create a “new high ground” for
talent development. A strong atmosphere of innovation and
entrepreneurship is formed in the whole society to ensure the
sustainable and healthy operation of innovation and entrepre-
neurship in the benign development track, and to release the
kinetic energy of innovation and entrepreneurship creation in the
whole society.
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