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Abstract 
Innovation is the key support to improve comprehensive national strength, and the 
promotion of regional innovation is the concentrated embodiment of practicing the five 
development concepts, innovation, coordination, green, openness and sharing. Based on 
the data of the report about China's regional innovation capability in 2016, the paper 
analyzes the relationship between China's regional innovation environment and 
regional innovation performance, with the conclusion that there is a significant 
interaction between regional innovation environment and innovation performance. 
Innovation of infrastructure and the quality of workers have a highly positive impact on 
innovation environment, and are highly positively correlated with regional innovation 
performance. Industrial structure has a highly positive impact on innovation 
performance and a highly positive correlation with regional innovation environment. 
Sustainable development and environmental protection and regional innovation 
performance are strongly related, and there is a negative correlation between them. In 
addition, the division of different provinces (cities) by the level of innovation 
performance is helpful to clarify the strengths and weaknesses of province (city) in this 
regard and to solve them pertinently. 

Keywords 
Regional Innovation Performance; Regional Innovation Environment; Canonical 
Correlation Analysis; Clustering Analysis. 

1. Introduction 

The improvement of independent innovation ability should be regarded as the central link to 
adjust the economic structure, change the growth mode and improve national competitiveness. 
Building an innovative country is a major strategic choice for the future, and regional 
innovation is an important engine of economic development and an important link to economic 
growth. Therefore, only by clarifying the relationship between regional innovation 
environment and regional innovation performance can we further improve regional innovation. 

2. Review of Domestic and Foreign Research 

In recent years, there have emerged many studies abroad on the relationship between regional 
innovation environment and innovation performance (IP). For example, Wang and others [1] 
pointed out that the regional innovation environment consists of economic infrastructure (EI), 
quality and structure of innovation (QSI) and regional openness (RO), and the relationship 
between regional innovation environment and innovation performance presents a chain 
structure of RO-EI-QSI-IP, that is, the quality and structure of innovation directly influence 
innovation performance, while the promotion of regional development and economic 
infrastructure on innovation performance is indirect. Li[2], through a stochastic frontier model, 
pointed out that government support, R&D personnel composition and regional industrial 
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innovation environment are the reasons for the widening gap of regional innovation 
performance. Fernandez-Serrano and others [3] divided regions into high-income regions and 
low-income regions, claiming that human capital and infrastructure are the main bottlenecks 
of innovation in low-income regions and in high-income areas, the legal, financial and financial 
systems are regarded as key institutional obstacles. The state should take these different factors 
into account in order to formulate corresponding policies to stimulate and promote innovation 
in different regions. 
In addition, there are many domestic scholars who study regional innovation performance and 
regional innovation ability from different perspectives and methods. For example, Demei Sun 
and others [4] suggested that the regional innovation environment is related to human capital, 
financial development and government actions, and these factors have a lagging effect on the 
promotion of innovation performance, which can only be brought into play by sustained and 
stable investment. Li Ling & Tao Houyong [5] noted that inclusive environment has a significant 
impact on innovation performance after measuring the inclusive innovation environment of 31 
provinces (cities) in China from seven aspects by entropy method, such as infrastructure 
environment, marketization degree, innovative education and financial environment. Zhan 
Shaowen and Cao Zhen [6] stressed that innovation environment has a positive impact on 
innovation performance, and policy allocation plays a regulatory role between them. The higher 
the policy support, the greater the impact on innovative output. Kang Shujuan and An Liren [7] 
said that the factors that affect the innovation environment include government intervention 
and knowledge resources, with a result that government intervention is more beneficial to the 
improvement of regional innovation performance in high-knowledge resource areas than in 
low-knowledge resource areas in the stage of technology development and achievement 
transformation. In the stage of technological absorption, government intervention in low 
knowledge resource areas can better regional innovation ability. 
Although many scholars at home and abroad have studied the relationship between innovation 
performance and innovation environment, making it clear that the innovation environment 
does promote innovation performance, most of the research is to study the relationship 
between them from the macro level, and further research is to add another factor to the 
mediating effect of the two and other studies disassemble the factor of innovation environment 
and explore the impact of internal factors of innovation environment on innovation 
performance. However, there is little literature on the interaction between innovation 
environment and innovation performance and the internal factors affecting innovation 
environment and innovation performance. Therefore, based on the above shortcomings, this 
paper makes an in-depth study ofthe relationship between the two. 

3. Sample Data 

The Report on Regional Innovation Capability has been widely concerned and recognized by 
government and scholars at home and abroad, boasting high authority since its release in 2001. 
Therefore, this paper adopts the data of the Report on Regional Innovation Capability in 2016, 
and the specific variable index data are shown in Table 1. 
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Table 1. Original Data of China's Regional Innovation Environment and Innovation 
Performance Variable Group in 2016 

Region 

Innovativ
e 

Infrastruc
ture 

Market 
Environ

ment 

Qualit
y of 
the 

Workf
orce 

Finan
cial 

Envir
onme

nt 

Entrep
reneuri
al Level 

Macro-
econom

y 

Indust
rial 

Struct
ure 

Internat
ional 

Compet
itivenes

s 

Empl
oyme

nt 

Sustainable 
Development 

and 
Environmental 

Protection 

Beijing 34.39 72.79 52.35 79.21 49.95 66.39 34.07 28.77 33.54 83.32 

Tianjin 21.43 50.99 26.97 17.96 20.84 64.58 22.13 26.57 22.41 91.46 

Shanxi 21.37 28.13 32.41 12.04 18.88 20.06 17.36 36.89 17.43 60.29 

Hebei 32.77 33.23 34.49 16.87 19.34 36.42 17.99 5.9 17.3 59.42 

Inner 
Mongolia 

21.74 28.73 30.52 24.03 12.18 42.84 12.48 9.63 17.38 66.69 

Liaoning  21.93 37.04 31.61 12.36 16.58 20.81 11.17 11.47 8.41 62.62 

Jilin  31.15 28.49 25.32 11.18 19.36 32.66 14.68 7.44 20.95 87.13 

Heilongjiang 20.97 28.23 28.05 15.23 9.76 25.82 15.67 4.59 10.74 73.29 

Shanghai 28.74 69.9 39.43 43.34 20.73 67.08 34.54 44.91 20.59 78.38 

Jiangsu 45.23 39.67 48.23 42.97 54.11 84.45 62.14 45.52 51.85 60.43 

Zhejiang 35.2 51.89 41.29 32.24 35.62 63.66 29.59 12.05 34.04 67.44 

Anhui  21.29 28.34 24.28 16.76 24.87 33.89 21.71 18.59 26.92 71.55 

Fujian 25.62 36.7 24.44 22.57 16.95 51.19 22.02 14.2 15.92 77.77 

Jiangxi 23.29 29.61 23.12 12.1 32.84 31.77 21.94 14.87 29.96 67.53 

Shandong 37.67 37.85 42.57 34.19 32.7 67.01 39.56 11.69 24.83 55.43 

Henan 26.53 33.18 31.86 15.62 27.21 42.46 30.21 45.63 32.65 70.48 

Hubei 25.8 33.21 34.21 17.1 30.72 44.25 22.79 29.8 42.86 75.52 

Hunan 25.1 29.66 32.27 16.95 31.28 39.44 24.17 16.73 16.67 74.11 

Guangdong 64.25 61.18 61.83 48.3 63.45 75.64 77.53 62.31 70.94 53.19 

Guangxi 16.86 28.43 25.56 8.64 11.79 28.05 15.38 22.54 28.4 73.04 

Hainan 14.47 28.11 19.72 23.34 31.41 23.99 16.15 5.86 24.05 60.87 

Chongqing 25.95 32.59 27.29 33 29.73 41.96 24.33 49.04 22.65 72.41 

Sichuan 26.44 32.3 32 17.12 27.72 37.02 27.74 38.98 18.63 67.96 

Guizhou 17.02 27.78 25.91 14.38 23.88 27.56 18.26 33.2 26.5 72.28 

Yunnan 20.43 29.22 27.55 7.93 22.64 25.34 15.94 14.99 21.45 63.34 

Tibet 5.19 20.1 30.42 11.41 35.76 22.42 11.62 0 18 63.9 

Shaanxi 25.99 35.36 21.49 28.67 22.6 34.78 16.74 47.69 24.98 73.57 

Gansu 21.73 26.79 26.12 17.88 17.51 18.34 14.52 24 26.99 74.46 

Qinghai 34.09 29.84 20.97 13.84 26.43 23.64 12.48 18.7 22.76 61.6 

Ningxia 15.37 28.83 22.74 14.51 13.03 25.71 20.7 3.7 21.18 50.28 

Xinjiang 26.25 26.7 27.5 20.72 22.35 25.28 19.37 4.17 42.8 54.24 

4. Empirical Analysis and Result Discussion 

Being an important method of multivariate statistical analysis, the canonical correlation 
analysis is one of the effective methods to study the relationship between multidimensional 
multivariable and multivariable, which has been widely and successfully applied in the field of 
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management [8]. In this paper, SPSS 21.0 software is used to quantitatively analyze the 
correlation between two groups of variables of regional innovation environment (innovation 
infrastructure, market environment, quality of workforce, financial environment and 
entrepreneurial level) and innovation performance (macro-economics, industrial structure, 
industrial international competitiveness, employment, sustainable development and 
environmental protection). Because there is no direct typical correlation analysis command in 
the adopted software version, the following syntax is used to analyze the typical variables. 
INCLUDE 'D:\SPSS\Samples\English\Canonical correlation.sps'. 
 

CANCORR SET1=X1 X2 X3 X4 X5 / 
SET2=Y1 Y2 Y3 Y4 Y5 / 

4.1. Canonical Correlations and its Significance Test 
Before constructing the canonical correlation model, it is necessary to test the significance of 
the canonical correlations between the two groups of variables studied. The test results are 
shown in Table 2 which indicates that among the five canonical correlations obtained by 
operation, the first canonical correlation is 0.922, which is the largest and can well explain the 
maximum variation degree of observed variables. The Wilk's test method is used to test the 
canonical correlations with a test result that the P value of the first canonical correlation is 
0.000, which is the most significant at the significance level of 0.01, indicating that there is 
indeed a strong canonical correlation between regional innovation environment and regional 
innovation performance. The other four canonical correlations were not significant at the 
significance level of 0.01. Therefore, it can be explained that there are a pair of typical variables 
between regional innovation environment and regional innovation performance. 
 

Table 2. Canonical Correlations and its Significance Test 
Canonical Correlations Wilk's Chi-SQ DF Sig. 

0.922 0.069 66.421 25.000 0.000 

0.670 0.456 19.962 16.000 0.261 

0.375 0.828 5.339 9.000 0.866 

0.217 0.963 1.323 4.000 0.321 

0.093 0.991 0.200 1.000 0.645 

4.2. Typical Correlation Model 
Because the correlation coefficient of the first pair of typical variables is significant, the paper 
merely needs to use this pair of typical correlation models to reflect all the problems. In this 
paper, the canonical correlation model can be obtained by using standardized canonical 
coefficients, that is, the canonical correlation model of the first canonical variables U1 and V1, 
which represent the regional innovation environment and regional innovation performance, 
are as follows. 
 

U1 = 0.422X1 + 0.098X2 + 0.274X3 - 0. 064X4 + 0.392X5 
V1 = 0.175Y1 + 0.747Y2 - 0.054Y3 + 0.174Y4 +0.008Y5 

 
Judging from the size and positive and negative of the standardization coefficients of innovation 
environment variables in Table 3, the standardization coefficients of innovation infrastructure 
(X1) and entrepreneurial level (X5) are large and positive, indicating that U1 is positively 
correlated with X1 and X5, that is, U1 can be represented by X1 and X5. Similarly, according to 
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the size and positive and negative of the standardized coefficient of innovation performance, 
the standardized coefficient of industrial structure (Y2) is the largest and positive, so V1 is 
positively correlated with Y2, and Y2 can be used instead of V1. However, it is not totally 
reasonable to merely employ typical weights to measure the importance of each variable, for 
collinearity is also one of the influencing factors and further analysis is necessary [9]. 
 
Table 3. Typical Variables and Canonical Coefficients of Each Variable in Each Variable Group 

Innovation Environment 
Variable Group 

Standardized 
Coefficient 

Innovation Performance Variable 
Group 

Standardized 
Coefficient 

Innovative Infrastructure 
(X1) 

0.422 Macro-economics (Y1) 0.175 

Market Environment(X2) 0.098 Industrial Structure (Y2) 0.747 

Quality of the Workforce 
(X3) 

0.274 International Competitiveness (Y3) -0.054 

Financial Environment 
(X4) 

-0.064 Employment 0.174 

Entrepreneurial level (X5) 0.392 Sustainable Development and 
Environmental Protection 

0.008 

4.3. Typical Structure Analysis 
Typical structural analysis mainly calculates the correlation coefficient of typical structure, 
namely, typical load, which is an index to measure the correlation between original variables 
and typical variables, and there is no collinearity between original variables. The greater the 
absolute value of the typical load, the higher the importance of the original variable to the 
interpretation of the typical variable. 
 

Table 4. Typical Structure Analysis 
Innovation Environment 

Variable Group 
Typical 

Load 
Cross 
Load 

Innovation Performance Variable 
Group 

Typical 
Load 

Cross 
Load 

Innovative Infrastructure 0.911 0.840 Macro-economy 0.852 0.785 

Market Environment 0.675 0.622 Industrial Structure 0.991 0.913 

Educational level of 
Workers 0.911 0.839 International Competitiveness 0.569 0.524 

Financial Environment 0.729 0.672 Employment 0.821 0.757 

Entrepreneurial Level 0.882 0.813 
Sustainable Development and 

Environmental Protection -0.185 -0.171 

 
The conclusion of typical structure analysis in Table 3 is that the influence coefficients of 
innovation infrastructure, quality of workforce, entrepreneurial level, financial environment 
and market environment are 0.911, 0.911, 0.882, 0.729 and 0.675 respectively. It can be seen 
that innovation infrastructure, quality of workforce, entrepreneurial level, financial 
environment and market environment all have a significant positive correlation with typical 
variables, that is, these five factors are the main influencing factors of innovation environment. 
In addition, there is a strong correlation between the typical variables and the five original 
variables, and their cross loads are 0.840, 0.839, 0.813, 0.672 and 0.622 respectively. It can be 
seen that regional innovation performance can be further improved by paying attention to 
these five factors. 
In addition, the three original and typical variables of industrial structure, macro-economy and 
employment have high correlation, which can be seen from their cross load, which are 0.991, 
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0.852 and 0.821 respectively. At the same time, it can also be analyzed that the gradual 
optimization of industrial structure, the continuous growth of macro-economy and the 
continuous improvement of employment rate are important factors affecting the continuous 
improvement of innovation environment, and with the continuous improvement of innovation 
environment, the regional innovation performance level has also been continuously improved. 
What’s more, the correlation between sustainable development and environmental protection 
and typical variables in the innovation performance variable group is not strong, and there is a 
negative correlation, indicating that it is not reasonable to measure the level of innovation 
performance with this index. 

4.4. Typical Redundancy Analysis and Interpretation Ability 
From the results of redundancy analysis in Table 5, it can be seen that the first pair of typical 
variables can better explain the corresponding group of variables, and the interactive 
interpretation ability is also better. Specifically, the variance of innovation environment is 
explained by the first typical variable of innovation environment and innovation performance, 
which accounts for 68.5% and 58.2% respectively. The variance of innovation performance 
occupies 54.8% and 46.5% by innovation performance and innovation environment. 
 

Table 5. Redundancy Analysis 
Proportion of Typical Variables of Innovation 

Environment Variable Group Explained by 
Themselves 

Proportion of Typical Variables of Innovation 
Variable Group Explained by Themselves 

U1 0.685 V1 0.548 

Proportion of Typical Variables of Innovation 
Variable Group Explained by Another Group of 

Variables 

Proportion of Typical Variables of Innovation 
Variable Group Explained by Another Group of 

Variables 

V1 0.582 U1 0.465 

5. Cluster Analysis 

5.1. The Analysis of Clustering Result 
Table 6. Hierarchical Classification Results of Innovation Performance Level in 31 Provinces 

(Cities) 
Innovation Performance 

Level 
Including Provinces and Cities 

High level Guangdong, Jiangsu 

Higher level Beijing, Tianjin, Shanghai, Zhejiang and Shandong 

Average level Henan, Hubei, Chongqing, Sichuan and Shaanxi 

Lower level 
Shanxi, Jilin, Anhui, Fujian, Jiangxi, Hunan, Guangxi, Guizhou, Yunnan, Gansu and 

Qinghai 

Low level 
Hebei, Inner Mongolia, Liaoning, Heilongjiang, Hainan, Tibet, Ningxia and 

Xinjiang 

 
In order to visually see the innovation performance level of each region from the regional level, 
the innovation performance of different provinces (cities) was classified by the method of 
systematic clustering, giving the classification of innovation performance level of 31 provinces 
(cities) by integrating the results of clustering analysis (Table 6). Secondly, in order to have a 
more intuitive understanding of the ranking of each index in the analysis, the author shows the 
level of each index from four aspects, macro-economy, industrial structure, industrial 
international competitiveness and employment according to Table 1, and the results are shown 
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in Figure 1. In addition, in order to have a clearer understanding of the index measurement 
standards in the analysis, the measurement standards of macroeconomics, industrial structure, 
industrial international competitiveness and employment are listed in Table 7. Due to the low 
correlation between sustainable development and environmental protection and innovation 
performance, it will not be considered in the following analysis. 
 

 
Figure 1. The level of Provinces (Cities) Under Each Index 

 
Table 7. Measurement Standard of innovative Performance Indicators 

Index Yardstick 

Macro-economy 

Regional GDP (100 million yuan) 

Per capita GDP level (yuan/person) 

Regional GDP Growth Rate (%) 

Industrial Structure 

Added Value of Tertiary Industry (100 million yuan) 

The Added Value of Tertiary Industry Accounts for the Proportion of GDP 
(%) 

Growth Rate of Added Value of Tertiary Industry (%) 

International 
Competitiveness 

Main Business Income of High-tech Industry (100 million yuan) 

Main Business Income of High-tech Industry as a Percentage of GDP (%) 

Growth Rate of Main Business Income of High-tech Industry (%) 

Exports of High-tech Industries (millions of dollars) 

The Proportion of High-tech Industry Exports to Regional Exports (%) 

High-tech Industry Export Growth Rate (%) 

Employment 

Urban Registered Unemployment Rate (%) 

Number of Employed Persons in High-tech Industries (person) 

Proportion of Employment in High-tech Industries to Total Employment (%) 

Growth Rate of Employment in High-tech Industries (%) 
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By dividing the innovation performance level and analyzing the original data (Table 1), the 
analysis results are as follows. 
(1) From the perspective of industrial structure, the upgrading of industrial structure refers to 
the gradual transfer of the focus of regional economic development or the center of industrial 
structure from the primary industry to the secondary industry and the tertiary industry, 
marking the level and development stage of a country's economic development. In 2018, the 
added value of the tertiary industry in Guangdong ranked first, with 4205.088 billion yuan, and 
the number of science and technology service employees ranked second, with 322700 people. 
In 2018, the added value of the tertiary industry in Jiangsu ranked second, with 3869.16 billion 
yuan. From the perspective of industrial international competitiveness, the export volume of 
high-tech products of Guangdong ranks first, with USD 213613.22 million, which is mainly due 
to Guangdong's high openness in innovation, developed foreign trade economy and good 
market vitality. In terms of employment level, Guangdong and Jiangsu also rank first and second 
respectively, which is mainly due to the active innovation and entrepreneurship activities 
caused by the open entrepreneurial environment. Especially in Shenzhen, a large number of 
innovative enterprises are booming, which is an important force leading Guangdong's 
economic transformation and upgrading. In short, these two regions are ahead of other regions 
in the level of innovation performance. In addition to the influence of internal factors of 
innovation performance, innovation environment such as good market vitality and open 
entrepreneurial environment also have a positive impact on innovation performance. 
(2) Beijing, Tianjin, Shanghai, Zhejiang and Shandong ranked second (higher) in innovation 
performance. From the macro-economic point of view, its GDP ranking in 2018 is also high, 
which are the fifth, sixth, third, seventh and fourth respectively. From the perspective of 
industrial structure, the number of scientific and technological employees in Beijing ranks first, 
with 689,800, while the average expenditure on technological transformation of industrial 
enterprises above designated size is higher in Shanghai, ranking fourth. From the perspective 
of industrial international competition, Shanghai ranks sixth, which improves China's industrial 
international competitiveness by introducing foreign advanced technology into industrial 
enterprises. 
However, some provinces (cities) also have weaknesses in some aspects. For example, although 
the innovation performance of Tianjin, Zhejiang and Shandong is at the second level, the 
international competitiveness of their industries is still very different from that of other regions 
at the first level and the second level. In addition, the employment of Shanghai, Tianjin and 
Shandong are similar to those of the third level, but there is still much room for progress 
compared with the first level. The reason for the low employment may be the high 
unemployment rate or the low proportion of employment in high-tech industries. 
(3) The innovation performance of Henan, Hubei, Chongqing, Sichuan and Shaanxi are in the 
middle level (average). From the macro-economic point of view, its GDP in 2018 is basically 
lower than the second level but higher than the third level, except that Fujian in the third level 
is better than its economic development level. From the perspective of industrial structure, the 
added value of tertiary industry in Henan is higher than that in Zhejiang and Tianjin, and the 
added value of tertiary industry in other four provinces is also higher than that in Tianjin. In 
terms of industrial international competitiveness, the industrial international competitiveness 
of Chongqing, Shaanxi and Henan is higher than that of Jiangsu, which is mainly reflected in the 
high-tech industry export accounts for 74.78%, 71.26% and 62.50% of regional exports 
respectively, ranking the top three, and the high-tech export of Henan and Chongqing is second 
only to Guangdong, Jiangsu and Shanghai. In terms of employment, the employment of Hubei is 
second only to Guangdong and Jiangsu, with a reason that the unemployment growth rate in 
Hubei was negative in 2018, indicating that the number of unemployed people is gradually 
decreasing. 
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However, some provinces (cities) also have disadvantages in some aspects. For example, the 
ranking of Shaanxi's industrial structure is not high. The added value of the tertiary industry 
and the added value of the tertiary industry account for GDP are low, ranking 18th and 26th 
respectively. In addition, Sichuan is the city with the third highest unemployment rate. The 
employment level is not too high, and its unemployment rate reaches 4.15%. 
(4) The innovation performance level of Shanxi, Jilin, Anhui, Fujian, Jiangxi, Hunan, Guangxi, 
Guizhou, Yunnan, Gansu and Qinghai is relatively low, which is at the fourth level. From the 
macro-economic point of view, its ranking is basically lower than the third level, but Fujian's 
macro-economic level is higher than that of the third level provinces (cities), which is mainly 
due to its low level of industrial structure, industrial international competitiveness and 
employment. From the perspective of industrial structure, Hunan's industrial structure is 
prominent at this level. The industrial level of Fujian, Jiangxi and Anhui is in the middle position 
as a whole, while the industrial structure of other provinces (cities) is relatively backward. 
From the perspective of industrial international competitiveness, Shanxi and Guizhou are 
higher in industrial international competitiveness than the second level provinces and cities 
such as Beijing, Tianjin, Zhejiang and Shandong, which is mainly due to the high growth rate of 
export of high-tech products in Guizhou and Shanxi, ranking first and fourth respectively, and 
Shanxi's export of high-tech products ranks fifth in the total regional export. From the 
perspective of employment level, the employment level in Jiangxi, Guangxi, Gansu, Anhui and 
Guizhou is relatively high, even exceeding some second and the third level provinces (cities). 
In a word, these provinces (cities) have their strengths or maintain a medium level in some 
indicators, while they are relatively backward in other indicators, and there emerge a problem 
of insufficient balance capacity of these indicators. 
(5) The innovation performance levels of Hebei, Inner Mongolia, Liaoning, Heilongjiang, Hainan, 
Tibet, Ningxia and Xinjiang are at the bottom. Except for Inner Mongolia and Hebei, which are 
ranked 10th and 15th in macro-economy, Ningxia and Xinjiang are at a medium level in the 
industrial structure, Qinghai is at a medium level in the international competitiveness of 
industry, Xinjiang is at a high level in the fourth place in the employment level and other 
indicators in other regions are at a backward level. 

5.2. Suggestions 
Table 8. Geographical Division 

Zone Region Zone Region 
North China Beijing Central China Hubei 

Tianjin Hunan 
Hebei Henan 
Inner Mongolia Northeast Liaoning  
Shanxi Heilongjiang 

East China Jiangsu Jilin  
Shanghai Northwest Shaanxi 
Zhejiang Gansu 
Shandong Ningxia 
Anhui  Xinjiang 
Fujian Qinghai 
Jiangxi Southwest Chongqing 

South China Guangdong Sichuan 
Hainan Guizhou 
Guangxi Yunnan 
 Tibet 
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First of all, according to the clustering results, it can be seen that the gap of innovation 
performance level between regions is still obvious. The innovation performance level in the 
eastern region is high and the creativity is strong, however, that in the central and western 
regions is still weak. All regions should refer to the data, understanding the shortcomings of 
each region and improving them in the targeted way. 
Secondly, by comparing the regions divided by geographical location in China (Table 8) with 
the clustering results, it is found that there are basically provinces (cities) with high innovation 
performance in each region, such as Beijing and Tianjin in North China and Jiangsu, Shanghai, 
Zhejiang and Shandong in East China. Therefore, the state can consider collaborative innovation 
within the region to improve the innovation performance of the whole region or provide 
targeted support for innovation and entrepreneurship in backward areas. 

6. Research Conclusions and Countermeasures 

Based on SPSS21.0 statistical analysis software, the paper makes full use of the data of the 
Report on China's Regional Innovation Capability in 2016, employing the empirical research 
method of canonical correlation analysis to explore the interactive relationship between 
regional innovation environment and innovation performance, applying cluster analysis to 
classify different provinces (cities) through innovation performance indicators, and obtaining 
the following research conclusions and enlightenment. 
First, there is a significant interaction between regional innovation environment and regional 
innovation performance. The above canonical correlation analysis results indicate that there is 
a pair of canonical variables between regional innovation environment and regional innovation 
performance, and the correlation coefficient of this pair of canonical variables is as high as 
0.921, showing a highly significant correlation, which noted that the improvement of regional 
technological innovation environment and management level can increase the economic 
benefits of regional innovation. On the contrary, the increase of economic benefits of regional 
innovation can also be the improvement of regional technological innovation environment and 
management level. Therefore, we should make full use of the relationship between the two to 
promote the improvement of regional innovation ability. Especially for regions with relatively 
backward innovation ability, we should learn from the experience of more developed regions, 
such as vigorously developing high-tech enterprises to better the improvement of innovation 
environment and innovation performance level. 
Secondly, the innovation infrastructure and the quality of workforce have a highly positive 
impact on the innovation environment, existing a highly positive correlation with the regional 
innovation performance. Therefore, when improving the innovation environment, the number 
of science and technology business incubators should be increased to better the business 
incubation infrastructure, and the the number of business mentors of science and technology 
business incubators should be increased as well. Additionally, all regions should also boost the 
expenditure on education and attach importance to the cultivation of talents, so as to ameliorate 
the innovation environment by the enhancement of the quality of the workforce, which drives 
innovation performance. 
Third, the industrial structure has a highly positive impact on innovation performance, and is 
highly positively correlated with the regional innovation environment. Therefore, all regions 
should attach importance to the development of the tertiary industry, improve the innovation 
performance through the development of the tertiary industry, and further promote the 
improvement of the innovation environment, such as increasing the number of employees in 
the science and technology service industry and the proportion of employees in the tertiary 
industry. 
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Fourthly, the correlation between sustainable development, environmental protection and 
regional innovation performance is not strong, and it is negatively correlated, which means that 
the attention to the environment will slightly affect the development of regional innovation 
performance. This result is different from the research results proposed by previous scholars 
which pointed out that although the correlation between sustainable development and 
environmental protection and regional innovation performance is not strong, it is positively 
correlated with innovation environment [9-10]. In view of this, this paper gives the following 
explanation. The indicators of sustainable development and environmental protection are 
measured according to the total power consumption, industrial sewage discharge and main 
sewage discharge in waste, that is, the higher the energy consumption, the lower the evaluation 
value of sustainable development and environmental protection, and the higher the innovation 
performance. However, regions should not trade a large amount of energy consumption or 
sewage discharge for innovative performance. The indicator of sustainable development and 
environmental protection has a lag effect. Therefore, all regions should continue to pay 
attention to sustainable development and environmental protection, so as to obtain innovation 
benefits in the future rather than focus on immediate interests without looking at long-term 
development. 
Fifthly, the clustering results of the article divide each province (city) into five levels through 
the indicators of innovation performance, which can be compared with the provinces (cities) at 
the same level or adjacent levels, so as to recognize the regional deficiencies and make targeted 
improvements. In addition, after comparing the clustering results with the divided geographical 
regions (Table 8), the conclusion that there are provinces (cities) with high innovation 
performance in almost every geographical region can be reached. Therefore, the provinces 
(cities) in the same geographical region can achieve the increase of number of business 
incubators to improve the innovative environment, and the realization the incubator alliance 
network platform, for the assistance from more developed areas to backward areas and further 
improvement of innovative performance in the relatively backward regions. 
There emerge some deficiencies in this paper, such as the relatively simple structure of the 
paper in which the relationship between regional innovation environment and regional 
innovation performance is studied. However, apart from the innovation environment, the 
innovative performance of a region is also related to the knowledge creation, knowledge 
acquisition and enterprise innovation of a region. Therefore, what can be studied in future 
research could be the relationship between other influencing factors and regional innovation 
performance, or further explore the mediating effects of these factors on regional innovation 
environment and regional innovation performance. 
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