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Abstract. Under the background of building a highland of technological in-

novation, it is still of great significance to study the influence of technological 

innovation on economic growth. Taking 30 cities in the Yangtze River Delta as 

the research object, this paper empirically studies the impact of technological 

innovation on regional economic development based on panel data, and makes a 

comparative analysis from the perspectives of different provinces and different 

types of innovation. This paper found that, on the whole, different types of 

technological innovation have significantly promoted the economic development 

of the Yangtze River Delta region. Regionally, the promotion intensity of dif-

ferent types of technological innovation is different, and the impact of different 

types of technological innovation on the economic development of provinces in 

the region is different. Cities in the Yangtze River Delta region should formulate 

different development countermeasures based on regional differences. 
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1 Introduction 

1.1 Introduction 

The Yangtze River Delta region has experienced many expansions, including 41 cities 

in Shanghai, Jiangsu, Zhejiang and Anhui provinces, and is one of the regions with 

the most active economic development and the strongest innovation ability in China. 

The Development Plan for the Construction of the Yangtze River Delta Science and 

Technology Innovation Community proposes to coordinate the promotion of scientific 

and technological innovation, jointly build a major cluster of scientific and techno-

logical infrastructure, and build the Yangtze River Delta into a globally leading sci-

ence and technology innovation community. With the continuous improvement of 

regional integration in the Yangtze River Delta, vigorously developing science and 

technology has become a consensus to achieve high-quality development. 
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1.2 Literature Review 

Based on the importance of technological innovation to economic development,
scholars have carried out a lot of research. You Tie, J., & Shapira, P. investigated how 
universities have evolved from traditional research and education functions to
knowledge centers that promote innovation, and put forward the role of universities in 
innovation-driven economic development [1]. Torres-Preciado, V.H., Polanco-Gaytán, 
M. & Tinoco-Zermeño, M.Á. Using spatial data analysis method, they found that
technological innovation has a positive impact on Mexico's regional economic
growth, and the cross-border diffusion effect of technological knowledge will have a 
positive impact [2]. Yu Yu et al. used night lighting data, and found that green tech-
nology innovation has spatial agglomeration, which significantly promoted regional 
economic development [3]. Zhang Guoqing and Huang Lijun adopted the dynamic
panel model, and found that technological innovation, institutional innovation and
financial innovation all positively promoted the economic development of China.
Different regions have differences, and financial innovation has the greatest impact on 
the central region, while technological innovation and institutional innovation have 
the greatest impact on the eastern region [4]. Zhang Yunhua and Ji Lingyu took the 
Yangtze River Delta as an example, and found that technological innovation can
promote economic development, and the digital economy has an intermediary effect, 
so we should use the digital economy to achieve high-quality economic development 
[5]. Zhang Sen et al. found that digital economy has a strong promotion effect on in-
vention innovation and utility model innovation, and it also affects the technological 
innovation effect through channels such as enterprise innovation elements and inno-
vation environment [6]. Liang, K., Wu, P., Zhang, R., & Li, M.E. used the latent Di-
richlet topic model and sentiment analysis method to construct an evaluation index 
system that integrates technology news data, and they proposed the RSTI capability 
evaluation model, which promotes the integration of technology and economy [7]. 

At present, there is relatively little research on analyzing economic growth in the 
Yangtze River Delta region from the perspective of different types of technological 
innovation. This article will compare and analyze the contribution of technological 
innovation to economic growth from the perspective of overall technological innova-
tion and different types of technological innovation, using patent application volume 
as a proxy indicator, and propose corresponding development suggestions. 

2 Research Design 

2.1 Model settings 

This article takes the Yangtze River Delta region as the research object and explores 
the impact of technological innovation on regional economic growth. The model is set 
as follows: 

 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 = α + β1innov𝑖𝑖𝑖𝑖 + β2Z𝑖𝑖𝑖𝑖 + ε𝑖𝑖𝑖𝑖 (1) 
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Among them, lnpgdpit represents the economic development level of i city in t 
year , lninnovit represents the level of technological innovation, Zit represents a
series of control variables, εit is a random disturbance term. This article mainly ex-
amines the coefficient β1. If β1 is significantly positive, it indicates that the level of 
technological innovation has significantly promoted regional economic growth; Oth-
erwise, it indicates that technological innovation has failed to promote economic
growth. 

2.2 Sample and Data Description 

Drawing on existing research literature, the number of patent applications can better 
reflect the level of regional technological innovation activity. Therefore, this article 
adopts the logarithm of the number of patent applications per 10000 people to repre-
sent the level of technological innovation in the city; In terms of regional economic 
development, this article uses the logarithm of per capita GDP as a proxy. Due to the 
many factors that affect regional economic development, in order to ensure the relia-
bility and effectiveness of research conclusions, this article further controls for com-
mon variables that affect economic development. This article selected the following 
control variables: degree of government intervention (gov), The degree of regional 
openness (open), Foreign investment level (fdi), Degree of industrialization (str_2), 
Development level of service industry (str_3). This paper takes 30 cities after the
expansion of the Yangtze River Delta Urban Economic Coordination Committee in 
2013 as the research object, and selects the panel data of cities from 2009 to 2019 to 
explore the impact of technological innovation on regional economic development. 
The data of this paper comes from China research data service platform and the China 
City Yearbook over the years. The main variables and explanations of this paper are 
shown in Table 1. 

Table 1. Main variables and descriptions. 

variable meaning of variable calculation method 

lnpgdp the level of economic development per capita GDP takes logarithm 

innov1_all technical innovation level taking the logarithm of the total number of patent applications per
10000 people 

gov the degree of government intervention the ratio of local fiscal expenditure to GDP 

open the degree of regional openness the proportion of regional total import and export to GDP 

fdi the level of foreign investment the proportion of foreign direct investment in GDP 

str_2 industrialization level output value of secondary industry/GDP 

str_3 development level of tertiary industry output value of tertiary industry/GDP 

3 Empirical Result Analysis 

3.1 Full Sample Regression Analysis 

In order to eliminate the influence bias caused by individual differences, 
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uses fixed effect to analyze the influence effect of technological innovation on eco-
nomic development, and adopts robust standard error to reduce the influence of het-
eroscedasticity. The estimated results are shown in Table 2. The first column shows 
the regression results without control variables, while the other columns show the 
regression results with gradually added control variables. The estimation results show 
that regardless of whether control variables are included, the coefficient of technolog-
ical innovation on economic growth is significantly positive at the 1% level, indicat-
ing that technological innovation has significantly promoted the improvement of
economic development level in the Yangtze River Delta region. 

From the perspective of control variables, after adding all control variables, the co-
efficient of government intervention degree is significantly positive, indicating that 
local governments have a positive promoting effect on regional economic develop-
ment, and the invisible hand of the government is beneficial to economic develop-
ment; The coefficients of both the secondary and tertiary industries are significantly 
positive, indicating that the development of both industries has promoted the local 
economy. The coefficient of regional openness is negative but not significant, which 
may reflect the low quality of opening-up in the process of foreign trade in the Yang-
tze River Delta region; The coefficient of foreign investment level is significantly
negative, which may reflect that with the development of industrial transfer, some 
foreign investment in the Yangtze River Delta region has shifted to inland and South-
east Asian areas, which has had a negative impact on economic development. 

Table 2. Influence of Technological Innovation on Regional Economic Development. 

(1) (2) (3) (4) (5) (6) 
lnpgdp lnpgdp lnpgdp lnpgdp lnpgdp lnpgdp 

innov1_all 0.392*** 
(17.27) 

0.355*** 
(10.86) 

0.336*** 
(9.65) 

0.302*** 
(7.03) 

0.259*** 
(5.03) 

0.128***
(5.28) 

control 
variable No Yes Yes Yes Yes Yes 

_cons 9.854*** 
(134.59) 

9.678*** 
(89.72) 

9.932*** 
(58.89) 

10.11*** 
(74.94) 

11.37*** 
(29.05) 

2.681***
(4.13) 

N 330 330 330 330 330 330 
Adj.R2 0.534 0.551 0.573 0.663 0.713 0.851 

Note: *, * * and * * are significant at the levels of 10%, 5% and 1% respectively; The figures in brackets 
are the t statistics of the corresponding coefficients. The same below. 

3.2 Comparative Analysis 

Comparative Analysis of Different Innovation Types. 
Invention patents need to be novel, creative and practical, and it usually takes 1-3 
years from filing to approval, which usually requires high quality of innovation; Pa-
tents for utility models and designs are usually applied designs for the shape and ap-
pearance of products, which are easy to pass and take a short time. Therefore, in order 
to deeply analyze the impact of technological innovation on economic growth and 
further explore the differences of different types of technological innovation, this
paper divides technological innovation into high-level innovation and imitative inno-
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vation. High-level innovation (innov1_fm) adopts the agent of 10,000 people's inven-
tion patent applications, while imitative innovation (innov1_sywg) adopts the agent of 
10,000 people's utility model patents and design patents applications, so as to further 
explore the differences in the influence effects of different innovation types on re-
gional economic development. See Table 3 for the estimated results. 

The estimation results show that the estimation coefficient of high-level innovation 
is 0.149 and that of imitative innovation is 0.0636, both of which are significant at the 
level of 1%, indicating that different types of technological innovation can signifi-
cantly promote regional economic development. By contrast, the estimation coeffi-
cient of high-level innovation is obviously greater than that of imitative innovation, 
which shows that the promotion effect of high-level innovation on regional economic 
development is significantly higher than that of imitative innovation, which is con-
sistent with the innovative requirements of high-level innovation. Therefore, when
guiding the development of scientific and technological innovation, local govern-
ments should focus on it, guide imitative innovation to move to high-quality innova-
tion, and improve the development quality of technological innovation. 

Table 3. Influence of different types of technological innovation. 

variable (1) (2) 
lnpgdp lnpgdp 

0.149*** 
(7.75) 

0.0636*** 
(3.69) 

control variable Yes Yes 
4.298*** 1.753*** 

(6.05) (2.93) 
N 330 330 

Adj.R2 0.868 0.832 

Comparative Analysis of Different Regions. 
In order to further explore the differences between different regions, this paper further 
divides the sample cities into three groups according to Jiangsu Province, Zhejiang 
Province and Anhui Province, and makes a comparative analysis. The estimation
results show that the influence of different types of technological innovation is dif-
ferent among different provinces. From the perspective of high-level innovation, the 
estimated results of each province are 0.0707, 0.210 and 0.197 respectively, all of
which are significant at the level of more than 5%, which shows that the promotion of 
high-level innovation to economic development has universal applicability to some 
extent. From the perspective of imitation innovation, the impact of imitation innova-
tion on economic development in Zhejiang Province is 0.116, which is significant at 
the level of 1%. However, Jiangsu Province and Anhui Province are positive but not 
significant, which may indicate that the influence of imitation innovation on econom-
ic development is different, and the quality of imitation innovation is not high, so the 
role of imitation innovation on economic development is not universal. 
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3.3 Robustness Test 

In order to further test the robustness of the research results, this paper will re-analyze 
the regression by replacing the explanatory variables. The estimation results of re-
gression show that the estimation coefficients of overall technological innovation,
high-level innovation and imitative innovation in the Yangtze River Delta region are 
significantly positive at 1%, after the technological innovation variable is replaced by 
the number of patents granted per 10,000 people, which is consistent with the previ-
ous research results. The research results of this paper pass the robustness test. 

4 Explanations and Suggestions 

In order to further exert the promotion effect of technological innovation level on
regional economic development and improve the level of technological innovation, 
based on the results of the previous inspection and analysis, this paper puts forward 
the following development suggestions: 

(1) adopt different policies for technological innovation and development. Zhejiang 
province should promote the coordinated development of high-level innovation and 
imitative innovation, and actively play the role of imitative innovation in promoting 
economic development. The imitative innovation in Jiangsu Province and Anhui
Province has failed to significantly promote economic development. We should ap-
propriately limit the development of imitative innovation and guide it to a high level 
of innovation from the perspective of limiting or even canceling the incentive policy. 

(2) Cooperate to promote high-quality innovation and development. The Yangtze 
River Delta region should further strengthen regional scientific and technological
cooperation, establish a platform for regional scientific and technological collabora-
tive innovation, and encourage regional talent flow; Encourage scientific research
institutions, enterprises and researchers to break the boundaries of affiliation, estab-
lish a collaborative innovation platform, improve the collaborative innovation mecha-
nism, encourage high-quality innovative regional coordinated development, and then 
promote regional economic development. 

(3) In the process of industrial structure moving to the tertiary industry, the Yang-
tze River Delta region should still attach great importance to the development of the 
secondary industry and avoid hollowing out the industry. Cities should give consider-
ation to the coordinated development of the secondary industry and the tertiary indus-
try, guide and optimize the local industrial structure under the background of industri-
al transfer and industrial structure transformation and upgrading, and focus on devel-
oping high-tech industries and high-end equipment manufacturing industries, thus
promoting high-quality economic development. 

(4) Continue to attract foreign direct investment, encourage enterprises to introduce 
new technologies, and appropriately strengthen government intervention. The Yang-
tze River Delta region still needs to increase investment attraction, especially attract-
ing foreign investment, and help the local industrial structure transform and upgrade 
through high-quality opening up. At the same time, local governments should deter-
mine key development industries according to local actual conditions, strengthen local 
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industrial development planning, and guide local industrial transformation and up-
grading. In addition, the Yangtze River Delta region should further improve the qual-
ity of opening to the outside world, encourage local enterprises to develop interna-
tionally while promoting foreign trade, and optimize the local industrial structure and 
opening structure. 

5 Conclusion 

The effects of different regions and types of technological innovation are heteroge-
neous. The high-level innovation in all provinces has significantly promoted econom-
ic development, but the impact of imitation innovation on all provinces is heteroge-
neous, and only Zhejiang Province has a significantly positive impact. Therefore, in 
order to better promote economic development, cities should formulate different de-
velopment strategies according to local specific conditions. 
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