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Abstract: This paper proposes an innovation and entrepreneurship policy 
performance evaluation method based on DPSIR model. Under the construction 
principles of evaluation index system such as operability principle, conciseness 
principle and standardisation principle, the innovation and entrepreneurship 
policy performance evaluation system is constructed through DPSIR model, 
and the evaluation index is obtained. According to the obtained evaluation 
index, a multi-level fuzzy comprehensive evaluation factor set is established, 
and the weight of each level of innovation and entrepreneurship policy 
performance evaluation index is calculated by analytic hierarchy process, and 
the innovation and entrepreneurship policy performance evaluation is carried 
out according to the weight calculation results. The simulation results show that 
the accuracy of the proposed method for the performance evaluation of 
innovation and entrepreneurship policy is up to 100%, and the evaluation time 
is within 9.06 s. The evaluation accuracy is high and the evaluation time is 
short. 
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1 Introduction 

With the development of international industrialisation, innovation and entrepreneurship 
have become the main driving force of China’s economic development, specifically  
reflected in the transformation of traditional industry informatisation of enterprises, the 
innovation of technology and the development of high-tech industries (Xiong et al., 
2019). Local governments’ investment in policies to encourage enterprises’ innovation  
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and entrepreneurship is increasing, measures are improving and following up, which 
effectively promotes the agglomeration of innovation elements to enterprises and 
provides a fundamental guarantee for the innovation and development of enterprises. 
Their innovation and entrepreneurship policies have become a core tool to support the 
innovation and development of enterprises. Therefore, the evaluation of innovation and 
entrepreneurship policy performance is the main problem to be solved (Yu et al., 2019). 

Xu et al. (2019) proposes the performance evaluation method of China’s innovation 
and entrepreneurship policy based on literature measurement, constructs the performance 
evaluation system of China’s innovation and entrepreneurship policy, obtains the 
performance evaluation indicators of innovation and entrepreneurship policy, calculates 
the weight of performance evaluation indicators, constructs the performance evaluation 
model of China’s innovation and entrepreneurship policy through literature measurement, 
and obtains the evaluation results. Wang (2020) puts forward the policy performance 
evaluation method of university innovation and entrepreneurship projects. By 
constructing the policy performance evaluation system of university innovation and 
entrepreneurship projects, we can obtain the KPI indicators for the policy performance 
evaluation of university innovation and entrepreneurship projects such as system 
construction, team cultivation and project guidance, determine the weight of the policy 
performance evaluation indicators of university innovation and entrepreneurship projects, 
and carry out the policy performance evaluation of university innovation and 
entrepreneurship projects according to the weight determination results. However, the 
performance evaluation accuracy of the above two methods is low, resulting in poor 
evaluation effect. Gao and Qiao (2019) proposes an innovation and entrepreneurship 
policy performance evaluation method based on the improved ebm-dea three-stage 
model, analyses the factors affecting the innovation and entrepreneurship policy 
performance, constructs an innovation and entrepreneurship policy performance 
evaluation system according to the analysis results, obtains innovation and 
entrepreneurship policy performance evaluation indicators such as local decentralisation, 
government competition and local economic development level, and calculates the 
weight of the obtained evaluation indicators. According to the weight calculation results, 
Using the improved ebm-dea three-stage model to evaluate the performance of 
innovation and entrepreneurship policy. Tian et al. (2022) proposes an innovation and 
entrepreneurship policy performance evaluation method based on analytic hierarchy 
process, analyses the problems and factors affecting the innovation and entrepreneurship 
policy performance, constructs an innovation and entrepreneurship policy performance 
evaluation system based on actual needs, obtains evaluation indicators such as innovation 
motivation, influence and innovation ability, and uses analytic hierarchy process to 
calculate the weight of innovation and entrepreneurship policy performance evaluation 
indicators. According to the weight coefficient, Combined with the fuzzy evaluation 
method, the performance evaluation model of innovation and entrepreneurship policy is 
constructed, and the evaluation results are output. However, the above two methods take 
a long time to evaluate the performance of innovation and entrepreneurship policy, 
resulting in low evaluation efficiency. 

In view of the problems existing in the above methods, this paper proposes an 
innovation and entrepreneurship policy performance evaluation method based on DPSIR 
model, and verifies that this method can quickly and accurately evaluate the innovation  
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and entrepreneurship policy performance through simulation experiments, laying a 
certain foundation for promoting national economic development. The specific research 
path of this method is as follows: 

1 According to the construction principles of the evaluation index system, the 
innovation and entrepreneurship policy performance evaluation system is 
constructed through the driving force layer, pressure layer, state layer, influence 
layer and response layer of the DPSIR model, and 15 evaluation indexes such as 
policy adaptability, policy overlap, policy formulation process and policy objectives 
are obtained; 

2 According to the above obtained innovation and entrepreneurship policy 
performance evaluation indicators, a multi-level fuzzy comprehensive evaluation 
factor set is established; 

3 After the index judgement matrix is established under the scale of 1–9, the square 
root method is used to calculate the weight of the innovation and entrepreneurship 
policy performance evaluation index. According to the weight calculation results, the 
innovation and entrepreneurship policy performance evaluation is carried out, and 
the total score of the innovation and entrepreneurship policy performance evaluation 
index is obtained by using the efficacy coefficient method. 

2 Performance evaluation method of innovation and entrepreneurship 
policy 

2.1 Construction principles of evaluation index system 
When constructing the performance evaluation index system of innovation and 
entrepreneurship policy, the following four principles should be followed: 

1 Principle of operability 

That is, the design of indicators should take into account the feasibility of realisation, and 
the indicators should adapt to the evaluation method and the acceptance and judgement 
ability of evaluators. China’s entrepreneurship policy research is still in the exploratory 
stage. According to the public statistical data, the actual data such as policy input and 
policy output related to college students’ entrepreneurship are rarely published, which 
brings great difficulty to the policy evaluation (Liu and Wang, 2020). 

2 Principle of conciseness 

The index system should reflect the basic characteristics of the evaluation object, have 
clear meaning, and avoid tedious or repeated, which will affect the accuracy and 
rationality of the evaluation. 

3 Normative principle 

That is, normative indicators should be used as much as possible when selecting 
indicators. The basic objectives and evaluation criteria of entrepreneurship policy  
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performance evaluation are of universal significance. Therefore, the designed evaluation 
indicators should be universal and applicable to the evaluation of College Students’ 
Entrepreneurship Policy in different regions and at different policy times. 

4 Dynamic optimisation principle 

When establishing indicators and indicator systems, it is necessary to have long-term 
strategic thinking, predict the future development of entrepreneurship, promote the 
optimisation and upgrading of indicator systems, and make policy evaluation continuous 
(Zhao et al., 2019). 

2.2 Construction of innovation and entrepreneurship policy performance 
evaluation system based on DPSIR model 

The DPSIR model consists of five parts, namely, driving forces, pressure, state, impact 
and responses, which in turn refer to driving forces, pressure, state, impact and responses. 
In the economic field, ‘driving force’ is a kind of demand, which is the deep-seated cause 
of economic change; ‘Pressure’ refers to the impact of human activities on economic 
development and is the direct cause of economy; ‘State’ means the state of the economy 
under such pressure; ‘Impact’ refers to the impact of the state of the economy on human 
beings and society; ‘Response’ refers to the measures taken by human beings in response 
to such changes. The overall analysis idea of DPSIR model is as follows: the continuous 
development of economy and society generates driving force, which causes pressure on 
innovation and entrepreneurship, and changes the status of innovation and 
entrepreneurship. These changes are fed back to humans and nature. When humans are 
aware of this impact, they will generate feedback to society, which in turn will have an 
impact on driving force, pressure and even innovation and entrepreneurship (Bao et al., 
2019). The model basically contains several major elements of economy, population, 
resources and social development, and organically connects these elements to reflect the 
causal and internal logical relationship between human economic and social activities and 
innovation and entrepreneurship in a systematic, flexible and dynamic way. Because the 
joint dynamic mechanism leads to the fact that the five parts of the DPSIR model are not 
static, there is a complex causal relationship and feedback relationship between them. 
Therefore, DPSIR model better reflects the influencing factors of innovation and 
entrepreneurship policy performance through five parts: driving force, pressure, state, 
impact and response (Xu, 2019). 

In order to consider the integrity of the index system, under the principles of 
operability, conciseness and standardisation, this paper adopts the literature method, 
based on the questionnaire survey of relevant experts, teachers and supervisors, and 
constructs the performance evaluation system of innovation and entrepreneurship policy 
through the driving force layer, pressure layer, state layer, influence layer and response 
layer of DPSIR model, as shown in Table 1. 

According to the above-mentioned innovation and entrepreneurship policy 
performance evaluation system based on DPSIR model, 15 evaluation indicators such as 
policy adaptability, policy overlap, policy formulation process and policy objectives are 
obtained (Fang et al., 2022). 
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Table 1 Performance evaluation system of innovation and entrepreneurship policy based on 
DPSIR model 

Target layer Standard layer Index layer 
The importance of policies in promoting innovation and 
Entrepreneurship u11 

Driving force 
layer u1 

Urgency of policy formulation and Implementation u12 
Political, economic and cultural feasibility of policy 
implementation u21 
Whether the policy plan has been fully demonstrated u22 

Pressure layer 
u2 

Whether the policy plan is flexible u23 
Policy adaptability 
Policy overlap u31 
Policy making process 

State layer u3 

Policy objectives u32 
Management of policy implementation organisation u41 
Construction and implementation of policy implementation 
measures u42 

Influence layer 
u4 

Policy fund management u43 
Policy output u51 
Policy effect u52 

Performance 
evaluation 
system of 
innovation and 
Entrepreneurship 
Policy U 

Response layer 
u5 

Policy long-term mechanism management u53 

2.3 Multi level fuzzy comprehensive evaluation factor set 

According to the above obtained innovation and entrepreneurship policy performance 
evaluation indicators, a multi-level fuzzy comprehensive evaluation factor set is 
established (Xin et al., 2020). 

Set the first level innovation and entrepreneurship policy performance evaluation 
factor set as: 

{ }1 2, , , mU u u u= …  (1) 

The corresponding weight set of each innovation and entrepreneurship policy 
performance evaluation factor is: 

{ }1 2, , ,                                                                                     mW μ μ μ= …  (2) 

The second level innovation and entrepreneurship policy performance evaluation factor 
set is: 

{ }1 2, , ,  1, 2, ,i mU u u u i m= … = …  (3) 

The corresponding weight set of each innovation and entrepreneurship policy 
performance evaluation factor is: 

{ }1 2, , ,  1, 2, ,i i i ikW i mμ μ μ= … = …  (4) 
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The corresponding single factor fuzzy relation evaluation matrix is: 

*( )i lj k nR r=  (5) 

Set the evaluation grade assignment vector as: 

{ }1 2 3 4 5D , , , ,d d d d d=  (6) 

Through two-level comprehensive evaluation, the following results are obtained: 

1 1

2 2

*
*

 *

*

i

m m

W R
W R

B W

W R

⎧ ⎫
⎪ ⎪
⎪ ⎪= ⎨ ⎬
⎪ ⎪
⎪ ⎪⎩ ⎭

 (7) 

2.4 Performance evaluation of innovation and entrepreneurship policy based 
on analytic hierarchy process 

According to the established multi-level fuzzy comprehensive evaluation factor set, this 
paper uses the analytic hierarchy process to calculate the weight of each level of 
innovation and entrepreneurship policy performance evaluation indicators, and carries out 
innovation and entrepreneurship policy performance evaluation according to the weight 
calculation results (Zhao, 2019). The specific steps are as follows: 

1 Building a hierarchical hierarchy 

In this paper, the hierarchical structure of DPSIR model is established through five levels: 
driving force, pressure, state, influence and response. 

2 Construct judgement matrix 

Then the evaluation indexes in the hierarchical structure are compared in pairs, and the 
judgement matrix *( )ij n mA a=  is established under the scale of 1–9. The meaning of each 
scale is shown in Table 2. 

3 Weight determination 

The square root method is used to calculate the weight of innovation and 
entrepreneurship policy performance evaluation indicators, and its expression is: 

1

n

i ij
j

W n a
=

= ∏  (8) 

where ija  represents the coefficient of judgement matrix. 
Use the following formula to solve formula (8), whose expression is: 

maxAW Wγ=  (9) 

where W represents the weight vector (Xu and Sun, 2021). 
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Table 2 1–9 scale and its meaning 

Scale value Meaning 
1 Indicates that two elements are of equal importance compared to each other 
3 Indicates that one element is slightly more important than the other when 

compared with two elements 
5 Indicates that one element is significantly more important than the other when 

compared with two elements 
7 Indicates that one element is more important than the other element 
9 Indicates that one element is more important than the other than two elements 
2,4,6,8 If the difference between paired things is between the two, the median value of the 

above adjacent judgements can be taken 
Reciprocal 
of the above 
numbers 

If the importance ratio of element I to element j is aij, then the importance of 
element j and element i. The ratio is 1 /ij ija a=  

After normalising the weight vector, the maximum eigenvalue maxγ  of the judgement 
matrix A  can be approximated by the following formula: 

1

( )1 n
i

max
i i

AW
n w

γ
=

= ∑  (10) 

4 Conformance test 

Since there will be errors in the process of calculating the index weight of innovation and 
entrepreneurship policy performance evaluation, it is necessary to test the consistency of 
the index weight (Tang, 2021). 

 
1

max n
CI

n
γ −

=
−

 (11) 

Calculate the random consistency ratio CR : 

0.10CICR
RI

= <  (12) 

When 0.1CR > , it indicates that the inconsistency of the weights of the performance 
evaluation indicators of the innovation and entrepreneurship policy is acceptable, 
otherwise the original weights must be adjusted (Wang, 2021). 

5 Comprehensive evaluation 

iY WX ′=  (13) 

where iY  is the comprehensive evaluation of the ith sample; X′ is the rectangle of 
standardised innovation and entrepreneurship policy performance evaluation indicators. 

6 Evaluation score calculation 

The efficacy coefficient method, also known as the efficacy function method, is an index 
scoring method commonly used in economic policy evaluation. This paper uses the 
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efficacy coefficient method to calculate the total score of innovation and entrepreneurship 
policy performance evaluation indicators (Bao et al., 2019). 

Let ijd  be the single evaluation score of phase j  of the i  innovation and 
entrepreneurship policy performance evaluation index, and the calculation formula is: 

( )

( ) ( )

s
ij i

ij h s
i i

x x
d

x x
−

=
−

 (14) 

where ijx  is the actual value of the i  innovation and entrepreneurship policy 
performance evaluation index in the j  period, ( )s

ix  is the disallowed value of the i  
innovation and entrepreneurship policy performance evaluation index, ( )h

ix  is the 
satisfactory value of the i  innovation and entrepreneurship policy performance 
evaluation index, and 40 and 60 are the given constants (Luo, 2019; Huang and Li, 2019; 
Wang, 2019). 

Calculate the total score of n -period performance evaluation index of innovation and 
entrepreneurship policy, and the formula is: 

1

1

n
ij ijj

j n
ijj

d w
P

w
=

=

=
∑
∑

 (15) 

where jP  is the performance evaluation value of the comprehensive innovation and 
Entrepreneurship Policy in phase j ; ijd  is the single evaluation score of the ith index in 
the jth period, ijw  is the weight of the innovation and entrepreneurship policy 
performance evaluation index m in the jth period, and P is the arithmetic mean of the nth 
period, that is, the final score. 

3 Simulation experiment analysis 

In order to verify the effectiveness of the innovation and entrepreneurship policy 
performance evaluation method based on DPSIR model in practical application, a certain 
innovation and entrepreneurship base is selected as the experimental object for a 
simulation experiment analysis. In order to ensure the reliability and accuracy of the 
experimental results, we carried out several iterative experiments. 15 evaluation 
indicators, such as policy adaptability, policy overlap, policy formulation process and 
policy objectives, are used as initial simulation parameters. Taking the performance 
evaluation accuracy and evaluation time of innovation and entrepreneurship policy as 
experimental indicators, the performance evaluation method of innovation and 
entrepreneurship policy based on DPSIR model proposed in this paper, the evaluation 
method based on improved ebm-dea three-stage model proposed in Gao and Qiao (2019) 
and the evaluation method based on analytic hierarchy process proposed in Tian et al. 
(2022) are used for testing. 
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3.1 Experimental data 

In 2020, there were 506 innovation and entrepreneurship projects, 305 successful 
innovation and entrepreneurship projects, and 114 continued innovation and 
entrepreneurship projects at the end of the year. In 2021, there were 476 innovation and 
entrepreneurship projects, 311 successful innovation and entrepreneurship projects, and 
95 continued innovation and entrepreneurship projects at the end of the year. The 
incubation of innovation and entrepreneurship bases in Zone A is shown in Table 3. 

3.2 Comparison results of performance evaluation accuracy of innovation and 
entrepreneurship policies 

According to the above data, the performance evaluation method of innovation and 
entrepreneurship policy based on DPSIR model proposed in this paper, the evaluation 
method based on improved ebm-dea three-stage model proposed in Gao and Qiao (2019) 
and the evaluation method based on analytic hierarchy process proposed in Tian et al. 
(2022) are used to compare and analyse the performance evaluation accuracy of 
innovation and Entrepreneurship policy. The comparison results are shown in Figure 1. 

Figure 1 Comparison results of performance evaluation accuracy of innovation and 
entrepreneurship policies 

 

According to Figure 1, the accuracy of the innovation and entrepreneurship policy 
performance evaluation method based on DPSIR model proposed in this paper can reach 
up to 100%, while the evaluation method based on improved ebm-dea three-stage model 
proposed in Gao and Qiao (2019) and the evaluation method based on analytic hierarchy 
process proposed in Tian et al. (2022) have the highest accuracy of only 90% and 88%, 
The innovation and entrepreneurship policy performance evaluation method based on 
DPSIR model proposed in this paper has the highest accuracy for innovation and 
entrepreneurship policy performance evaluation. 
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Table 3 Incubation of innovation and entrepreneurship base in zone A 
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3.3 Time comparison results of innovation and entrepreneurship policy 
performance evaluation 

In order to further verify the effectiveness of the method in this paper, the performance 
evaluation method of innovation and entrepreneurship policy based on DPSIR model 
proposed in this paper, the evaluation method based on improved ebm-dea three-stage 
model proposed in Gao and Qiao (2019) and the evaluation method based on analytic 
hierarchy process proposed in Tian et al. (2022) are used to compare and analyse the time 
used in the performance evaluation of innovation and entrepreneurship policy. The 
comparison results are shown in Table 4. 

Table 4 Time comparison results of innovation and entrepreneurship policy performance 
evaluation/s 

Number of experiments/time Paper method 
Gao and Qiao (2019) 

method 
Tian et al. (2022) 

method 
10 5.23 13.02 20.22 
20 5.65 13.58 21.02 
30 6.01 14.03 21.85 
40 6.34 14.62 22.65 
50 6.88 15.06 23.04 
60 7.02 15.85 23.45 
70 7.62 16.22 23.68 
80 8.42 16.84 24.25 
90 8.94 16.99 24.86 
100 9.06 17.85 25.05 

According to the data in Table 4, the time taken to evaluate the performance of 
innovation and entrepreneurship policies by using the DPSIR model based innovation 
and entrepreneurship policy performance evaluation method proposed in this paper is 
9.06 s, while the time taken to evaluate the performance of innovation and 
entrepreneurship policies by Gao and Qiao (2019) method is 17.85 s, and the time taken 
to evaluate the performance of innovation and entrepreneurship policies by Tian et al. 
(2022) method is 25.05 s, The innovation and entrepreneurship policy performance 
evaluation method based on DPSIR model proposed in this paper takes the shortest time 
to evaluate the innovation and entrepreneurship policy performance and has the highest 
evaluation efficiency. 

4 Conclusion 

Because the traditional method takes a long time to evaluate the performance of 
innovation and entrepreneurship policy, resulting in poor evaluation effect, this paper 
proposes an innovation and entrepreneurship policy performance evaluation method 
based on DPSIR model. Based on DPSIR model, according to the construction principles 
of evaluation index system such as operability principle, conciseness principle and 
standardisation principle, build the evaluation system, obtain the performance evaluation 
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index of innovation and entrepreneurship policy, establish a multi-level fuzzy 
comprehensive evaluation factor set, use analytic hierarchy process to calculate the 
weight of each level of innovation and entrepreneurship policy performance evaluation 
index, evaluate the innovation and entrepreneurship policy performance according to the 
weight calculation results, and use the efficiency coefficient method, Obtain the total 
score of the innovation and entrepreneurship policy performance evaluation indicators. 
The simulation results show that the accuracy of the innovation and entrepreneurship 
policy performance evaluation method based on DPSIR model proposed in this paper is 
up to 100%. The evaluation accuracy is high and the evaluation effect is good; The time 
taken to evaluate the performance of innovation and entrepreneurship policy is within 
9.06 s. The evaluation time is short and the evaluation efficiency is high. 
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