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Abstract 
Studying the urban entrepreneurship environment has guiding significance 
for the development of urban economy and employment. Based on the PSR 
(Pressure-State-Response) model framework, this paper constructs an index 
system for evaluation of urban entrepreneurship environment, and uses the 
multi-factor weighted method to systematically quantitatively analyze and 
comprehensively evaluate the state of entrepreneurship policies, service sys-
tems, and hardware facilities, and use GM(1, 1) model to predict the devel-
opment trend of urban entrepreneurship environment in Guangzhou. The 
study shows that the policy measures to optimize the entrepreneurship envi-
ronment have effectiveness, time lag and accumulation effect, and the gov-
ernment’s response measures are the core factors for the stable development 
of the urban entrepreneurship environment. It is expected that the entrepre-
neurship environment in Guangzhou will continue to improve in the future. 
Finally, it is pointed out that optimizing the urban entrepreneurship envi-
ronment should start from innovation, attracting talents, increasing financial 
support, and highlighting regional industrial characteristics to form an en-
trepreneurship economy. 
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1. Introduction 

Countries around the world are increasingly focusing on entrepreneurship, see-
ing entrepreneurship as a new driving force for economic development and em-
ployment promotion, and innovation drive has also become the core strategy for 
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many countries to seek competitive advantage. A large number of economic 
theory studies and practice have proved that active entrepreneurship activities 
will bring positive effects such as increased employment and economic growth, 
thus promoting the development of the entire regional economy. China is the 
most populous country in the world, and the urbanization process is rapid. Chi-
na has a large population and limited urban development space. How can we 
achieve sustainable urban development in a limited urban space in the future? 
How to promote the increasing employment of the urban population? This is a 
question worthy of further study and discussion. At present, China’s economic 
development has entered a new normal stage, and promoting “mass entrepre-
neurship and innovation” has become an extremely important strategic task for 
promoting economic and social development. From the reality of our country, 
entrepreneurship activities show huge differences between different cities. There 
are many reasons for this, such as the location, size, history and culture of the 
city, the impact on the region, and the economic and social problems they face, 
but these can be attributed to the entrepreneurship environment. 

The entrepreneurship environment refers to the sum of the elements that di-
rectly or indirectly affect the entrepreneurship activities of the entrepreneurship 
entity and their mutual relations. It is an important supporting condition for en-
trepreneurship activities. For a region or a city, a good entrepreneurship envi-
ronment is the basis for its development and a symbol of its vitality and compe-
titiveness. The entrepreneurship environment needs to be jointly created by the 
government and the whole society, and the government plays an irreplaceable 
leading role. A region or a city should create a differentiated entrepreneurship 
environment around the characteristics of local development, development di-
rection and characteristics of entrepreneurship activities. At present, some of 
China’s economically and technologically advanced central cities have begun to 
position the strategic goals of urban development in innovative cities or cities 
with high-tech industries as the leading industries. Many cities also have 
state-level high-tech industrial development zones. The various types of science 
and technology industrial parks at all levels make it necessary to create an entre-
preneurship environment around the needs of innovative entrepreneurship ac-
tivities in a limited area (usually within a city). Therefore, the establishment of 
an indicator system for urban entrepreneurship environmental assessment will 
help decision makers to clarify the various factors affecting urban entrepreneur-
ship activities, so as to make decisions that are most conducive to the urban en-
trepreneurship environment. At the same time, it gives a quantitative evaluation 
of the pressure, state and response measures faced by the urban entrepreneur-
ship environment, which has reference value for urban economic development 
and the construction of entrepreneurship environment. 

A case of Guangzhou city, this paper first introduces the study state of urban 
entrepreneurship environment at home and abroad, and then introduces the 
general situation of entrepreneurship environment in Guangzhou. Then the PSR 
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(pressure-state-response) model is proposed to construct the urban entrepre-
neurship environment evaluation index system, and the applicability of the PSR 
model is analyzed. Later, the multi-factor comprehensive weighting method and 
GM(1, 1) model for evaluating and predicting the urban entrepreneurship envi-
ronment were introduced, and the quantitative evaluation and prediction of the 
entrepreneurship environment in Guangzhou were made. Finally, the conclu-
sions of this paper and the policy recommendations for the development of ur-
ban entrepreneurship environment in Guangzhou are given. 

2. Literature Review 

The urban entrepreneurship environment is decisive for the potential entrepre-
neurs to invest in entrepreneurship activities and the success of entrepreneur-
ship activities. Therefore, it has become the study focus of academia, and it is al-
so the focus of all levels of government to build a good environment to support 
innovation-driven development, and promote “mass entrepreneurship, innova-
tion”. Compared with other influencing factors of the entrepreneurship envi-
ronment, culture is the primary influencing factor [1]. Some scholars are paying 
more attention to the overall study of the entrepreneurship environment, or only 
to study high-growth entrepreneurship [2] [3] [4]. Rakesh Sambharya et al. use 
the data from the 43 countries in the Global Entrepreneurship Watch to test the 
impact of the environment on survival and opportunity-based entrepreneurship, 
and the perception of the institutional environment has a greater impact on op-
portunistic entrepreneurship. In comparison, the norm of the institutional en-
vironment and the perception of the institutional environment have a significant 
impact on survival entrepreneurship [5]. Erkko Autio et al. studied the effec-
tiveness of policies on stimulating rapid growth of entrepreneurship. By study-
ing the policy and entrepreneurship development status of the target region for 
nearly six years, it is considered that the favorable policies have a significant ef-
fect on entrepreneurship [6]. Maria Soledad believed that creating a good entre-
preneurship environment is conducive to encouraging individual entrepreneur-
ship [7], and he uses a three-factor model to empirically analyze the impact of 
incubator policies on the development of entrepreneurship firms [8]. Romanelli 
believed that the availability of resources in the environment affects the survival 
and development of enterprises, and also affects the ability of new ventures to 
integrate into the environment [9]. Hammers proposes that a relatively loose 
entrepreneurship environment can increase the formation rate of enterprises 
[10]. The five-dimensional model of entrepreneurship environment jointly de-
veloped by Gnyawali and Fogel takes into account factors such as financial sup-
port, non-financial support, entrepreneurship and management skills training, 
socio-economic conditions, entrepreneurship policies and procedures [11]. 
Based on the five-dimensional model, the GEM research framework considers 
that factors affecting entrepreneurship environmental conditions include finan-
cial support, government policies, government programs, education and train-
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ing, research and development transfer, business environment, market openness, 
physical infrastructure, culture and Social norms, etc. [12]. Cai Li et al. believed 
that government departments and relevant social organizations exist as the host 
of the entrepreneurship environment in entrepreneurship, and the entrepre-
neurship environment must exert its influence on entrepreneurship activities 
through certain types of entities [13]. Some scholars have conducted empirical 
research on the entrepreneurship environment of some cities in China and the 
current situation of entrepreneurship activities in the region, and thus obtained 
the degree of influence of entrepreneurship activities in the region [14]. Zheng 
Y. H. et al. conducted study on the effectiveness of financial services technology 
innovation in the three stages of R & D investment, achievement transformation 
and industrial output, and pointed out that financial institutions and various 
venture capital investment and other innovative financial products should be 
encouraged, and financing platforms should be improved. The service platform 
ensures that the technology innovation capital chain and the financial capital 
chain can be organically combined [15]. Zhang L. W. proposed that the theory 
of three industry divisions has been difficult to guide the current strategic ad-
justment of China’s national economic structure, and it cannot solve the chal-
lenges of promoting economic transformation and upgrading through innova-
tion and entrepreneurship. Therefore, based on the establishment of six indus-
trial theories, it is proposed six times. Industrial theory leads the practice of in-
novation and entrepreneurship [16]. Pastoral et al. believed that the degree of 
entrepreneurship activity depends on institutional arrangements. Entrepreneur-
ship is not only influenced by formal systems such as policies and laws, but also 
by informal institutions such as cultural traditions and public opinion [17]. 

In summary, the current scholars in the study of entrepreneurship environ-
ment evaluation, the empirical research on the urban entrepreneurship envi-
ronment in China is not rich enough. Although some existing researches are 
based on the GEM (Global Entrepreneurship Watch) entrepreneurship activity 
model to evaluate the entrepreneurship environment in certain regions, the 
GEM model’s indicator system has certain flaws in the practice of entrepreneur-
ship activities in China. The system is not fully compatible with the practice of 
entrepreneurship activities in China. The characteristics of some entrepreneur-
ship activities in China cannot be expressed in the model. Therefore, this paper 
analyzes the applicability of PSR model in urban entrepreneurship environment 
evaluation, builds a city entrepreneurship environment evaluation index system 
based on PSR (Pressure-State-Response) model, and adopts multi-factor com-
prehensive weighting method to comprehensively evaluate urban entrepreneur-
ship environment. And take Guangzhou as an example for empirical analysis. 
Based on the evaluation and analysis, the GM(1, 1) model is used to further pre-
dict the future development trend of the urban entrepreneurship environment. 
Therefore, relevant policy recommendations are proposed for optimizing the 
urban entrepreneurship environment. 
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3. Overview of the Entrepreneurship Environment in 
Guangzhou1 

Guangzhou has formed 10 billion-level industrial clusters for automobile, pe-
trochemical, electronics, electric power production and supply, electrical ma-
chinery and equipment manufacturing, wholesale and retail, finance, real estate, 
leasing and business services, and transportation. The added value of advanced 
manufacturing industry accounted for 65.6% of the added value of manufactur-
ing enterprises above designated size. Guangzhou is vigorously implementing 
the IAB program (new generation information technology, artificial intelligence, 
biomedicine) and NEM program (new energy, new materials) to build a number 
of billion-level industrial clusters to create an international technology industry 
innovation center. Guangzhou is a “model city of China manufacturing 2025”. 

In 2017, Guangzhou’s automobile production reached 3.108 million, and its 
output ranked first in the country. In 2016, the total output value of Guang-
zhou’s automobile industry reached 434.627 billion yuan, becoming the first pil-
lar industry. In 2017, the business revenue of software and information services 
in Guangzhou exceeded 300 billion yuan for the first time, an increase of about 
18%, and has become one of the pillar industries. In 2017, the added value of the 
financial industry reached 1998.76 billion yuan, an increase of 8.6% year-on-year, 
accounting for 9.3% of GDP, becoming the fifth pillar industry and the fourth 
largest economic growth engine in Guangzhou. The scale of intelligent equip-
ment and robot industry in Guangzhou is nearly 50 billion yuan, and the pro-
duction of robots ranks second in the country. It has formed a complete indus-
trial chain of robots from upstream key components, midstream to downstream 
systems. The total volume of postal services in Guangzhou exceeded 60 billion 
yuan, of which 2.867 billion were completed, ranking first in the country. The 
scale of cross-border e-commerce ranks first in the country. 

The economic development capability of Guangzhou headquarters ranks third 
in China, and it is within the scope of the first-class cities with headquarters 
economic development. Guangzhou has attracted investors from more than 130 
countries and regions around the world to invest and develop trade with more 
than 220 countries and regions around the world. As of the end of September 
2017, a total of 30,000 foreign-invested enterprises have settled in Guangzhou. 
297 Fortune 500 companies have established 921 projects in Guangzhou, of 
which 120 have headquarters or regional headquarters in Guangzhou. More than 
3000 Internet companies in Guangzhou have created WeChat, Vipshop, YY 
Voice, Cool Dog Music, Netease, UC Browser, Tiger Tooth Live, etc. The online 
game industry revenue in Guangzhou accounts for nearly 30% of the country. 

In 2017, more than 4000 new high-tech enterprises were added in Guangzhou, 
which is second only to Beijing, with a total of more than 8700. In 2017, the 
number of patent applications in Guangzhou was 117,332, a year-on-year in-
crease of 33.3%, including 36,941 invention patent applications, an increase of 

 

 

1Data and information come from the Guangzhou Municipal Government Gazette and web data. 
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29.5%; 244 international patent applications, 2441, an increase of 48.7%; the 
number of invention patents was 9345, Growth of 21.9%. Guangzhou’s hard 
technology development index ranks in the top three in the country. From Jan-
uary to June 2018, the number of patent applications in Guangzhou reached 
85,526, an increase of 52.8%. The 9 cities of the Pearl River Delta, headed by 
Guangzhou, will join hands with Hong Kong and Macao to build the Guang-
dong, Hong Kong and Macau Bay Area and become one of the world’s four 
largest bay areas. Guangzhou was ranked first in the world’s fastest growing 
megacity by the United Nations. 

4. Models and Methods 
4.1. PSR Model 
4.1.1. Applicability Analysis of PSR Model 
The PSR is a model proposed by the Organization for Economic Co-operation 
and Development (OECD) for the analysis of pressure, state, and response of the 
system. The model is a dynamic model structure. The indicators of Pressure (P), 
State (S) and Response (R) can cover political, economic, social, cultural and 
ecological aspects. The model can better display and analyze the development of 
things in a variety of factors. The following changes and dynamic mechanisms 
explain why, what, and how to deal with these three aspects. Pressure is the in-
fluence of people’s activities in the political, economic, and social dimensions; 
state refers to the change of environmental state and the development of eco-
nomic society under the influence of pressure factors; response is the current 
state, government, Social organizations and what decisions people make or take 
to change the current state and make it better. Specifically, the mechanism of ac-
tion of these three aspects is “Human production and life behaviors have an im-
pact on the environment. These effects may be positive pressures or negative 
pressures. Then the environment changes with pressure, showing a certain real-
ity, facing the reality of the environment, the government, Social organizations, 
etc. will respond accordingly to develop the environmental status in a good di-
rection”. 

The causal relationship between pressure, state and response within the 
framework of the PSR model is clear, which can reflect the comprehensive dy-
namic transmission mechanism and change process of various factors on things, 
in ecosystem health assessment, urban environmental performance assessment, 
land intensive use. The research field is widely used. 

The entrepreneurship environment is similar to the ecosystem, in which the 
interaction between the various factor indicators and the entities involved in the 
entrepreneurship activities and the entrepreneurship environment interacts and 
is in a dynamic equilibrium. Based on the PSR framework model, the regional 
economic and social development state will have a positive or negative pressure 
on the entrepreneurship environment. In response to the pressure of the entre-
preneurship environment, government departments and social organizations 
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will respond accordingly. Corresponding measures are taken to influence the 
entrepreneurship environment through response channels, which will have an 
impact on regional economic and social development. The whole system has the 
characteristics of dynamic conduction mechanism, forming an organic dynamic 
cycle, and its action mechanism is shown in Figure 1. Therefore, the PSR model 
framework can reflect the comprehensive impact mechanism of various factors 
on the urban entrepreneurship environment, effectively evaluate the state of the 
urban entrepreneurship environment, and predict the development trend of the 
future urban entrepreneurship environment in the context of the existing state. 
The PSR model has applicability to the evaluation of urban entrepreneurship 
environment. 

4.1.2. Selection of Indicators 
Based on the PSR model framework to build an entrepreneurship environment 
evaluation index system, it is necessary to separately determine the indicator 
system of pressure, status and response. In order to truly reflect the entrepre-
neurship environment of different cities, combined with the research results of 
the literature [18], follow the evaluation criteria to select the principles of sim-
plicity, measurability, accessibility, reliability and timeliness, based on the com-
prehensive consideration of China’s actual situation, correspondingly Eighteen 
indicators were selected (in Table 1). The research framework of China’s urban 
entrepreneurship environmental assessment is constructed through comprehen-
sive index, classification index and specific indicators. The research data comes 
from the Guangzhou Statistical Yearbook (2005-2017) and the Guangdong Sta-
tistical Yearbook (2005-2017). 

4.2. Multi-Factor Comprehensive Weighting Method 
4.2.1. Determination of Indicator Weights 
This paper uses the entropy weight method to calculate the index weights. In in-
formation theory, the entropy value reflects the degree of disorder of information, 
 

 
Figure 1. PSR model theory framework. 

 Pressure
Economic and social 

development:  population size, 
taxation, per capita disposable 

income, etc.

 State
Corporate environmental 

conditions: high-tech enterprise 
development, patent application 

and authorization, etc.

Response
Government and social 

organization response: policy 
formulation, funding, construction 

of supporting facilities, etc.
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Table 1. Pioneering environment evaluation index system based on PSR model. 

Evaluation target Criteria Index Attribute Number 

Entrepreneurship 
Environmental 

Assessment Index 
System 

Pressure 

Resident population + C1 

City revenue + C2 

Total fixed assets investment + C3 

Consumer Price Index (Last year = 100) - C4 

Annual per capita disposable income of urban 
residents 

+ C5 

Annual per capita consumption expenditure 
of urban residents 

- C6 

State 

Total number of high-tech enterprises + C7 

High-tech industry total output value + C8 

Patent authorization + C9 

Technical contract turnover + C10 

Financial institutions loans + C11 

Response 

Research and experimental development 
funding intensity 

+ C12 

Educational expenditure + C13 

Research and experimental development 
funding supported by government grants 

+ C14 

Social security and employment expenditure + C15 

Number of air civil routes + C16 

Highway mileage + C17 

Long-distance cable length + C18 

 
which can be used to measure the amount of information. The more informa-
tion an indicator carries, the greater the effect of the indicator on decision mak-
ing. The smaller the entropy value, the smaller the disorder of the system. At 
present, in order to overcome the uncertainty of the weight of the expert weight 
method due to different expert experience and review issues, the entropy weight 
method is often used to determine the weight of each evaluation index. The 
weight assignment method reduces the subjectivity of the commonly used eval-
uation methods, and replaces the objective analysis of the data structure with a 
stronger explanatory power; the method can reflect the difference between the 
control index and other evaluation indicators, thereby improving the rationality 
of the evaluation results. . The main calculation steps are as follows: 

Step 1 assumes that there are m evaluation objects, and each evaluation object 
has n indicators, and the original judgment matrix is constructed: ( )ij m n

B x
×

= . 

Step 2 Standardize the original data matrix, standardize the original data, 
eliminate the influence of different units and different metrics between the indi-
cators, in order to obtain the standardized score matrix of each indicator 

( )ij m n
R r

×
= , Where ijr  is the standard value of the jth evaluation object on the 

i-th evaluation index, [ ]0,1ijr ∈ . 
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For positive indicator indicators: 

{ }
{ } { }

min

min
ij ij

ij
ij ij

x x
r

man x x

−
=

−
                    (1) 

For negative indicator indicators: 

{ }
{ } { }min

ij ij
ij

ij ij

man x x
r

man x x

−
=

−
                     (2) 

Step 3 Define the entropy of each evaluation indicator: 

1

1 ln
ln

m
j ij ijiH f f

m =
= − ∑                     (3) 

( ) ( )11 1m
ij ij ijif r r

=
= + +∑                     (4) 

Step 4 Calculate the entropy weight jw  of the j-th evaluation index is 

( ) ( )11 1n
j j jjw H H

=
= − −∑                   (5) 

It can be concluded from the above formula that the smaller the entropy value 
is, the larger the entropy weight is, indicating that the larger the amount of in-
formation corresponding to the evaluation index, the more important the indi-
cator is. Conversely, the larger the entropy value of the indicator, the smaller the 
entropy weight, indicating that the indicator is less important. The entropy 
weight method can be used to objectively derive the index weight. 

4.2.2. Determination of the Entrepreneurship Index 
The evaluation indicators are divided into positive indicators and negative indi-
cators. It is assumed that ( )1,2,3, ,iX i n=   is the actual value of the evalua-
tion index, iS  is the arithmetic mean, and ( )iP X  is the entrepreneurship in-
dex of the indicator. According to the trend of evaluation indicators and the 
“cask principle”, the determination of the entrepreneurship index can be divided 
into the following two cases: 

When the evaluation indicator is a positive indicator: 

( )
1 2

2
2

i i

i i
i i

i

X S
P X X

X S
s

           ≥
=         <


                     (6) 

When the evaluation indicator is a negative indicator: 

( )

1

2 2

0 2

i i

i
i i i i

i

i i

X S
X

P X S X S
s

X S

                    ≤

= −           < <

                   ≥

                  (7) 

According to the entrepreneurship index and weight value of each indicator, 
the calculation formula of urban entrepreneurship environment evaluation value 
is obtained through comprehensive weighting: 
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1
n

j ijjE W P
=

= ×∑                          (8) 

E is the evaluation value of the entrepreneurship environment, jW  is the 
weight of the indicator, and ijP  is the entrepreneurship index of each indicator. 

4.3. GM(1, 1) Model 

The GM(1,1) model is the basis of gray prediction. The two “1” s represent the 
first-order equation and a variable, respectively, indicating that the model is es-
sentially a univariate first-order differential equation. The model calculation 
steps are as follows: 

Step 1 sets the original sequence ( )0X  to have k observations: 
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }0 0 0 0 01 , 2 , 3 , ,X X X X X k= 

             (9) 

Accumulate the production of a new series ( )1X : 
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1 1 1 1 11 , 2 , 3 , ,X X X X X k= 

            (10) 

where: ( ) ( ) ( ) ( )0
1

ki
iX k x i
=

= ∑ . 
Step 2 Use ( )1X  and ( )0X  to create matrix B and matrix Yn respectively: 

( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( )( )

1 1

1 1

1 1 2 1
2

1 1 1
2

X X

B

X k X k

 − + 
 

=  
 
− − + 
 

                 (11) 

( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )
T0 0 0 02 , 3 , 4 , ,nY X X X X k =            (12) 

Step 3 According to the matrix B and Yn, the parameters a and b are obtained 
by least squares fitting: 

( ) 1T Tˆ n

a
B B B Y

b
α

− 
= = 

 
                   (13) 

Step 4 The parameters a, b are substituted into the corresponding equation of 
time: 

( ) ( ) ( ) ( )1 0ˆ 1 1 e akb bX k X
a a

− + = − + 
 

              (14) 

Step 5 Finds the corresponding function of time (14): 

( ) ( ) ( ) ( )0 0ˆ 1 1 e akbX k a X
a

− + = − 
 

               (15) 

Step 6 Perform a data accumulation and reduction on (15) to obtain the pre-
diction equation: 

( ) ( ) ( ) ( ) ( ) ( )0 1 1ˆ ˆ ˆ1 1X k X k X k+ = + −                (16) 

Step 7 Residual test, the point-by-point test model predicts the residual of the 
restored value and the actual value. 

Absolute residual sequence: 
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( ) ( ) ( ) ( ) ( ) ( ) ( )0 0 0ˆ 1, 2,3, ,k X k X k k n∆ = − =            (17) 

Average relative residual: 

2

1 k
iik

ϕ
=

Φ = ∑                        (18) 

( ) ( )
( ) ( )

0

0i

k
X k

ϕ
∆

=                         (19) 

Given α , when αΦ <  and iϕ α<  are established, the model is called a 
residual qualified model. The model is excellent when α = 0.001, the model is 
qualified when α = 0.05, and the model is barely qualified when α = 0.1. 

Step 8 Test the statistical characteristics of the residual distribution: 
Calculate the standard deviation S1 and S2 according to ( ) ( )0X k  and 

( ) ( )0 k∆  

( ) ( ) ( ) 20 0

1 1

X k X
S

k

 − =
−

∑
                    (20) 

( ) ( ) ( ) 20 0

2 1

k
S

k

 ∆ − ∆ =
−

∑
                    (21) 

Posterior difference ratio 2

1

SC
S

= , small error probability  

( ) ( ) ( )( )0 0
10.6745p P k S= ∆ − ∆ < . 

The accuracy test criteria for the GM(1, 1) model are shown in Table 2. 

5. Empirical Analysis 
5.1. Evaluation of Guangzhou Entrepreneurship Environmental 

The change in the comprehensive index of the entrepreneurship environment 
reflects the changes in the entrepreneurship environment in Guangzhou. This 
paper selects the relevant entrepreneurship environment development data of 
Guangzhou from 2005 to 2016, and uses the entropy weight method to deter-
mine the weight of the evaluation indicators from the three dimensions of 
“stress-state-response”, as shown in Table 3. Calculate the 2005-2016 Entrepre-
neurship Environment Index of Guangzhou City by multi-factor comprehensive 
weighting method, as shown in Table 4. 

The trend of the comprehensive index, pressure index, state index and re-
sponse index of the entrepreneurship environment is shown in Figure 2 and 
Figure 3. In 2005-2016, the Guangzhou Entrepreneurship Environment Com-
posite Index is on the rise, indicating that during the period of 2005-2016, the 
entrepreneurship environment in Guangzhou continued to be optimized, which 
promoted the development of entrepreneurship activities. 

The following is an analysis of the changes in the pressure index, state index 
and response index in the 2005-2016 Guangzhou Entrepreneurship Environmental  
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Table 2. GM(1, 1) model accuracy standard. 

Accuracy level Good Qualified Barely qualified Unqualified 

C C ≤ 0.35 0.35 < C ≤ 0.5 0. 5 < C ≤ 0.65 C > 0.65 

p p ≥ 0.95 0.8 ≤ p < 0.95 0.7 ≤ p < 0.8 p < 0.7 

 
Table 3. Weight of each evaluation indicator. 

Indicator number C1 C2 C3 C4 C5 C6 C7 C8 C9 

Weights 0.038 0.053 0.044 0.062 0.056 0.067 0.037 0.054 0.062 

Indicator number C10 C11 C12 C13 C14 C15 C16 C17 C18 

Weights 0.045 0.052 0.057 0.065 0.065 0.089 0.064 0.019 0.069 

 
Table 4. Entrepreneurship environment index. 

Years 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Composite 
index 

0.357 0.405 0.429 0.456 0.486 0.521 0.558 0.596 0.638 0.687 0.742 0.796 

Pressure 0.552 0.593 0.611 0.630 0.651 0.674 0.699 0.710 0.723 0.738 0.756 0.776 

State 0.220 0.309 0.336 0.367 0.402 0.443 0.489 0.542 0.604 0.676 0.758 0.822 

Response 0.291 0.319 0.347 0.378 0.412 0.451 0.494 0.541 0.595 0.655 0.721 0.796 

 

 
Figure 2. Guangzhou entrepreneurship environment composite index, pressure 
index, state index, response index radar chart. 
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Figure 3. Trends in Guangzhou’s entrepreneurship environment composite index, stress 
index, state index, and response index. 

 
Assessment System, with a view to further exploring the changes and mechanisms 
of the entrepreneurship environment in Guangzhou. 

1) Pressure index 
In 2005-2016, although the entrepreneurship pressure index in Guangzhou 

has risen slowly, it has been at a relatively high level, indicating that the entre-
preneurship environment in Guangzhou is under greater pressure. Specifically, 
it can be divided into two stages. The first stage: in 2005-2015, the entrepre-
neurship environmental pressure index is greater than the entrepreneurship en-
vironment comprehensive index, the entrepreneurship environmental state in-
dex, the entrepreneurship environmental response index, and the 2005-2006 
pressure index. The slope of the largest is the largest, indicating that the pressure 
on the entrepreneurship environment in Guangzhou is the largest during this 
period of time. After that, the slope of the pressure index decreased in 
2006-2011, and the slope of the pressure index decreased again in 2011-2016. 
Although the pressure on the entrepreneurship environment in Guangzhou is 
increasing, the magnitude of the pressure increase is slowly decreasing. The 
second stage: in 2015-2016, although the pressure index is still on the rise during 
this period, the pressure index is already lower than the comprehensive index, 
the state index and the response index, indicating that the entrepreneurship en-
vironmental pressure in Guangzhou has improved, the entrepreneurship envi-
ronment is getting better and better. 

2) State index 
In 2005-2016, although the entrepreneurship state index of Guangzhou is very 

low, it has been in a rapid upward trend, indicating that although the entrepre-
neurship pressure in Guangzhou is relatively high, the entrepreneurship state is 
getting better and better. On the one hand, due to the enthusiasm of entrepre-
neurship in Guangzhou, the number of high-tech enterprises in Guangzhou and 
the total output value of high-tech enterprises are constantly improving, and the 
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achievements of scientific and technological innovation are becoming more and 
more abundant. On the other hand, with the promotion of the entrepreneurship 
boom in Guangzhou. The development of the financial industry and the tertiary 
industry in Guangzhou is getting better and better. Specifically, it can be divided 
into two stages. The first stage: in 2005-2006, although the state index is very 
low, the 2005 state index is only 0.220, but the slope of the 2005-2006 state index 
is large, indicating The state of entrepreneurship changed at the fastest rate dur-
ing this time period. The second stage: 2007-2016, although the slope of the state 
index curve has decreased, it still maintains a relatively fast growth trend, and in 
2016, the state index exceeded the pressure index and response index. 

3) Response index 
In 2005-2016, although the response index has been on the rise, the response 

index has been low. Specifically, it can be divided into two stages. The first stage: 
2005-2012, the response index is increasing, and the trend of the response index 
is basically consistent with the trend of the comprehensive index curve, indicat-
ing that the response measures of the government and relevant departments 
have positively promoted the improvement of the entrepreneurship environ-
ment. However, between 2006 and 2012, although the trend of the state index 
curve is basically consistent with the trend of the response index curve, the state 
index is always lower than the response index. This shows that the government’s 
response to the changes in the entrepreneurship environment has a certain time 
lag from implementation to effectiveness, and the implementation of policy 
measures is a process of continuous accumulation and continuation. The second 
stage: 2012-2016, the comprehensive index and state index have exceeded the 
response index in this stage, indicating that the government’s response measures 
have already played a very good effect in this stage, and the entire Guangzhou 
entrepreneurship environment has been greatly improved. 

5.2. Prediction of Guangzhou Entrepreneurship Environment 

In order to further illustrate the development trend of Guangzhou’s future en-
trepreneurship environment, this paper uses GM(1, 1) model to predict each 
evaluation index. The comprehensive index of the entrepreneurship environ-
ment, the pressure index, the state index and the response index are calculated 
according to the comprehensive factor weighting method for each index value 
after the prediction. The forecast time span is 2017-2025. 

From the simulation results in Table 5, it can be seen that the accuracy level 
of each index is predicted by the GM(1, 1) model. There are thirteen for the 
good, three for the qualified, and two for the barely qualified, basically meeting 
the forecasting requirements. 

As shown in Figure 4, the pressure index peaked in 2017, and the Guangzhou 
Venture Capital Index showed a downward trend from 2017 to 2020, and the 
pressure index steadily stabilized in 2020-2025. The state index has been slowly 
rising since 2017. The upward trend of the response index from 2017-2020 is  
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Table 5. Simulation accuracy values of various indicators of the entrepreneurship envi-
ronment. 

Indicator number C P Relative error % Accuracy level 

C1 0.274 1 2.569 Good 

C2 0.284 1 13.197 Good 

C3 0.129 1 4.948 Good 

C4 0.683 0.79 1.175 Barely qualified 

C5 0.104 1 2.706 Good 

C6 0.158 1 3.764 Good 

C7 0.505 0.75 5.481 Barely qualified 

C8 0.184 1 7.857 Good 

C9 0.136 1 7.030 Good 

C10 0.435 0.88 13.976 Qualified 

C11 0.122 1 6.026 Good 

C12 0.198 1 4.823 Good 

C13 0.095 1 4.121 Good 

C14 0.257 1 11.148 Good 

C15 0.401 0.93 17.525 Qualified 

C16 0.437 0.92 9.039 Qualified 

C17 0.106 1 1.142 Good 

C18 0.300 1 2.427 Good 

 

 
Figure 4. Guangzhou entrepreneurship environment forecast trend chart. 
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ment in Guangzhou is getting better and better, and the pressure index of the 
entrepreneurship environment is getting smaller and smaller. Judging from the 
overall trend of real value and predicted value, in 2005-2025, the pressure of the 
entrepreneurship environment in Guangzhou showed a process of rising first, 
then falling and then stabilizing. The response index of the entrepreneurship en-
vironment first rose rapidly and then stabilized. In the “S” state, combined with 
the state index, the government’s response measures have a lagging response. It 
shows obvious results in 2013-2017. After the entrepreneurship state index 
maintains a good level, the government must strengthen the response measures. 
This shows that in the process of sustainable development in Guangzhou, when 
the urban entrepreneurship environment reaches a certain level, the govern-
ment’s good policy is the core measure to maintain social development. These 
include research and development funding, education spending, social security 
and employment expenditures, transportation, and Internet infrastructure. 

6. Conclusions and Policy Recommendation 
6.1. Conclusions 

Based on the PSR (Pressure-State-Response) model framework, this paper con-
structs an index system for urban entrepreneurship environment evaluation, se-
lects relevant statistical data of Guangzhou from 2005 to 2016, and systematical-
ly quantitatively analyzes urban entrepreneurship policies, service systems, and 
hardware facilities. And comprehensive evaluation, based on the evaluation and 
analysis, the GM(1, 1) model is used to predict the development trend of urban 
entrepreneurship environment in Guangzhou, as shown in Figure 4. This paper 
draws two conclusions: 

First, the current situation of the entrepreneurship environment in Guang-
zhou has the following characteristics: 1) The response measures of the urban 
government department to optimize the entrepreneurship environment have 
certain effects; 2) The government’s optimization of the entrepreneurship envi-
ronment is a process of continuous renewal and accumulation; 3) There are cer-
tain time lags in the process of optimizing the entrepreneurship environment 
from implementation to production. To further optimize the regional entrepre-
neurship environment, it is necessary to carry out policy innovation and man-
agement innovation, and open up a new space for the optimization of the entre-
preneurship environment at a higher level. Therefore, the response to optimiz-
ing the entrepreneurship environment is also a spiraling process. 

Second, based on the trend of the comprehensive index, the government’s re-
sponse measures are the core factor of the stable development of the urban en-
trepreneurship environment. The policy effects accumulated by the policies and 
measures to improve the entrepreneurship environment in the early stage are 
gradually released, and the government departments are still introducing new 
policies. Measures, it is expected that the entrepreneurship environment in 
Guangzhou will continue to improve in the future. 
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6.2. Policy Recommendation 

Based on the research results, this paper proposes the following recommenda-
tions: 

First, it is to strengthen innovation and lead the way to stimulate entrepre-
neurship vitality. The optimization effect of innovation on the entrepreneurship 
environment is not only reflected in the promotion of entrepreneurship activi-
ties, the increase in the number of entrepreneurship activities, the realization of 
quantitative changes, but also in its ability to improve the success rate of entre-
preneurship activities, improve the quality of entrepreneurship activities, and 
achieve a qualitative leap. The government should start to support innovation 
from three aspects: First, create a social and cultural atmosphere that advocates 
innovation. The second is to encourage innovation and research and develop-
ment, and promote the transformation of innovation results. The third is to im-
prove the patent application system and strengthen the legal protection of intel-
lectual property rights. 

Second, it is to gather talents and realize entrepreneurship dynamism. The 
accumulation of talent advantage will boost the vitality of regional entrepre-
neurship. Therefore, gathering local talent advantage is one of the important 
measures for the government to promote entrepreneurship. The government can 
start to introduce relevant policy measures from two major aspects: First, the 
incentive policy for the talent group, that is, directly giving the talents their own 
preferential policies. The second is to introduce incentive policies and measures 
for talent introduction enterprises and enterprises with core talents. 

Third, it is to build a diversified financial service, vigorously promote an en-
trepreneurship economy, and support entrepreneurship development. The gov-
ernment should accelerate financial system reform, focus on innovation in fi-
nancial support policies, and improve the efficiency of financial services and en-
trepreneurship economic development while increasing financial support and 
introduce and cultivate angel investment. New financing models are supported 
such as crowd funding crowd sourcing and internet finance. SMEs and micro-
enterprises are provided with financial policies and support that are appropriate 
to their development phase. In the practice of optimizing the entrepreneurship 
environment, the government should fully consider the role of the regional 
economy in promoting the entrepreneurship environment and entrepreneurship 
activities, give full play to the industrial agglomeration effect, and gradually form 
an entrepreneurship economy with regional characteristics. The entrepreneurship 
economy is part of a quality entrepreneurship environment. It will stimulate 
more regional entrepreneurship vitality, and the occurrence of entrepreneurship 
activities will in turn boost regional economic development, thus forming a vir-
tuous circle. 
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