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Abstract. Industrial parks are crucial drivers for promoting coordinated eco-
nomic development in China and participating in the global value chain. As re-
gional economic growth poles, their contribution to the local economic scale is
significant. This paper analyzes the path of industrial parks to influence the
scale of the local economy through scale effect and innovation effect from three
dimensions: macro, meso, and micro. Firstly, we construct the index system of
the comprehensive development level of industrial parks and establish the mod-
el of its contribution to the economic scale of the territory. Secondly, taking the
Suzhou National Hi-Tech District as a case study, the entropy method is em-
ployed to measure the comprehensive development level of Suzhou National
Hi-Tech District from 2012 to 2022, and empirical analysis is conducted on its
direct and indirect contributions to Suzhou's economic scale. The results show
that the direct contribution of SNHD to Suzhou’s economic scale is 5.94%, with
the indirect contributions of scale effects and innovation effects being 6.16%
and 6.40%, respectively. Based on these findings, targeted strategies and rec-
ommendations are proposed to enhance Suzhou National Hi-Tech District's
contribution to the local economic scale.

Keywords: Territorial economic scale; Comprehensive development index of
industrial parks; Scale effect; Innovation effect; Suzhou National Hi-Tech Dis-
trict

1 Introduction

Over the past 40 years of reform and opening-up, industrial parks have become the
core driving force behind local economic growth in China, serving as stabilizers of
economic development, pillars of external openness, sources of technological innova-
tion, and guides for transformation and upgrading. As a pioneer in developing indus-
trial parks, the Suzhou National Hi-Tech District (SNHD) has consistently focused on
nurturing emerging industries and technological innovation during the technological
revolution and industrial transformation, injecting significant momentum into the
economic development of Suzhou. Therefore, exploring the contribution of industrial
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parks to the local economic scale, using SNHD as a case study, is of great practical
significance.

2 Mechanisms of Industrial Parks' Contribution to Local
Economic Scale

2.1  Analysis of Industrial Park Effects

Industrial parks are economic and geographic units primarily driven by market mech-
anisms, with government regulation as a supplementary force, aiming to promote
industrial and technological development!!!. Through resource aggregation, techno-
logical penetration, business incubation, and spillover effects, industrial parks drive
industrial structure transformation and upgrading, which in turn promotes local eco-
nomic growth and provides momentum for social progress.

The effects of industrial parks include agglomeration effects, spillover effects,
growth pole effects, scale effects, and innovation effects??. Among them, scale effects
reduce costs and increase output by expanding scale, relying on specialized division
of labor and industrial chain coordination to accelerate and circulate these effects,
thereby driving local economic scale development!l. Innovation effects are the core
driving force behind the transformation and upgrading of industrial parks. By encour-
aging technological innovation and the agglomeration of emerging industries, they
facilitate knowledge spillover and production mode innovation, enhancing productivi-
ty and promoting local economic growth!. Therefore, industrial parks profoundly
impact regional economic development through the interaction of multiple effects.

2.2 Pathways of Industrial Parks' Contribution to Local Economic Scale

Industrial parks promote local economic growth mainly through two driving forces:
industrial development and technological innovation. The former achieves this
through scale effects, while the latter benefits from innovation effects.

On the one hand, the scale effect of industrial parks' contribution to local economic
development can be analyzed from three dimensions: micro, meso, and macro. At the
micro level, scale effects reduce production costs by concentrating resources, improv-
ing production efficiency, and optimizing factor allocation, thereby enhancing busi-
ness competitiveness and profitability. At the meso level, industrial agglomeration
promotes the upgrading of industrial chains, strengthens enterprise cooperation
through resource sharing, and expands industrial scale. At the macro level, industrial
parks build spatial production systems based on specialized division of labor and
collaborative production, improving regional resource integration and utilization, and
promoting the sustainable and high-quality development of the local economy.

On the other hand, the innovation effect of industrial parks has a triple innovation-
driven impact on the local economy from the micro, meso, and macro levels. From a
micro perspective, industrial parks provide high-quality space for innovation, reduce
research and development costs, and accelerate the transformation and application of
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technological achievements. From a meso perspective, innovation subjects collabo-
rate, integrate resources, and organize effectively, forming innovation-driven industri-
al clusters and optimizing regional innovation structures. From a macro perspective,
industrial structure upgrading drives the transformation of production methods to-
wards fine-tuning and intelligence, achieving coordinated development between park
and urban economies, and providing momentum for expanding the local economic
scale.

3 Calculation of the Comprehensive Development Index of
SNHD

3.1  Construction of the Comprehensive Development Index System for
Industrial Parks

As shown in Table 1, the comprehensive development index system for industrial
parks is constructed based on the principles of scientific rigor, purposefulness, opera-
bility, and scalability. It incorporates five dimensions: economic development level of
the industrial park, technological innovation capability of the industrial park, opera-
tional capabilities of investment and financing entities, entrepreneurial spirit, and
service level of the industrial park.
12
i SNHD Economic

Development Level
ndex

e SNHD Technological
nnovation Index

a1k
/ _
06
Ki Operational Capability
04 i ndex of Investment
,A—-)/ -

and Financing Entities
b -

02 SNHD Comprehensive
Development Index

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Fig. 1. Comprehensive Development Level Index of SNHD

3.2 Calculation of the Comprehensive Development Index of SNHD

Due to data availability, the comprehensive development level index of SNHD is
constructed based on three dimensions: the economic development level of the indus-
trial park, technological innovation capability’), and operational capabilities of in-
vestment!® and financing entities!’). Data sources include the Suzhou Statistical Year-
book (2013-2023), the Statistical Bulletin of National Economic and Social Develop-
ment of SNHD, and the China Torch Yearbook. Missing data is imputed using regres-
sion imputation or multiple imputation methods, and the entropy method is used to
calculate the comprehensive development level index of SNHD. As shown in Figure
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1, from 2012 to 2022, the comprehensive development index of Suzhou High-tech

Zone increased from 0.197 to 0.887.

Table 1. Comprehensive Development Level Indicator System for Industrial Parks

Goal Layer

Criteria Layer

Evaluation Indicators

Economic development level
of the industrial park

Scale of Economic
Development

Gross Product of the Park

Level of Openness
to External Mar-

Total Import and Export Volume

Actual Foreign Direct Investment

kets (FDI)
Scale of Invest- Total Fixed Asset Investment
ment

Technological innovation
capability of the industrial
park

R&D Investment

Number of R&D Personnel

Internal Expenditure on R&D

R&D Output

Number of Effective Invention
Patents per 10,000 People

Operational capabilities of
investment and financing
entities

Profitability

Return on Investment (ROI)

Return on Equity (ROE)

Risk Management
Capability

Debt-to-Asset Ratio

Entrepreneurial spirit

Dummy Variable

Service level of the industrial
park

Number of Public Service Projects
in the Park

Proportion of Enterprises Estab-
lishing Charitable Funds in the
Park

4 Constructing the Model for the Contribution of Industrial
Parks to Local Economic Growth

4.1 Variable Selection

4.1.1 Dependent Variable

Local economic scale (Y;), is described by the GDP of Suzhou (Ingdp).

4.1.2 Core Explanatory Variable

(1) The Comprehensive Development Index System for Industrial Parks, is de-
scribed by the Comprehensive Development Level Index of SNHD (Incpd).

(2) The core explanatory variable (Incpd * Z,) is the product of the industrial park
development level(Incpd) and the interaction term (Z;), which is either the scale effect
(Ingm) or the innovation effect (Inte).
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4.1.3 Control Variables

(1) Labor force (Inl) is measured by the number of employed persons per 10,000
population.

(2) Fixed asset investment (Infai) is measured by the total fixed asset investment.

(3) Technological progress (Inhti) is measured by the proportion of high-tech in-
dustry output in the regional GDP.

(4) Level of openness (Iniev) is measured by the total foreign trade.

(5) The technology-investment interaction effect (Infai *Inhti) is measured by the
product of fixed asset investment and technological progress.

4.2  Model Specification

4.2.1 Constructing the Primary Model for the Contribution of Industrial Parks to
Local Economic Growth

As shown in Formula (1), in addition to the core explanatory variables, factors
such as the development level of industrial parks, labor force, capital, technological
progress, and the level of openness are considered in analyzing their impact on local
economic growth. A model is constructed to explore how industrial parks contribute
to local economic growth.

Vi = ag + aylnepd, +y X + & 2)

Where « is the constant term, @, is the coefficient of the core explained variable, y
is the coefficient of the control variable and ¢, is the random disturbance term.

4.2.2 Constructing the Indirect Effect Model for the Contribution of Industrial
Parks to Local Economic Growth

First, following the approach of Chinese scholar Wang Yonggang (2009) and oth-
ers, the scale effect is measured using the Cobb-Douglas production function®!. In-
dustrial park GDP is used as a proxy for total output, fixed asset investment as a sub-
stitute for total capital, and labor force as a measure of labor input. The ratio of the
actual observed total output to the estimated predicted value is used to determine the
scale effect sizel”).

Additionally, the stochastic frontier approach, first proposed by Aigner (1977) et
al., is adopted to isolate random disturbances!'”). Using a stochastic production fron-
tier, the technological progress derived from the decomposition of total factor produc-
tivity is used as a proxy for the innovation effect!!!],

As shown in Formula (3), the indirect effect model for the contribution of industri-
al parks to local economic growth is constructed on the basis of the primary model.

Yt = ﬁo + ﬁllncpdt * Zt + 6Xt + Et (4)

Where (3, is the constant term, ;is the coefficient of the core explained varia-
ble, § is the coefficient of the control variable and &, is the random disturbance term.
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5 Evaluation of the Contribution of SNHD to Suzhou's
Economic Growth

5.1 Direct Contribution of SNHD to Suzhou's Economic Growth

As shown in Table 2, the gradual inclusion of control variables demonstrates the di-
rect impact of the comprehensive core explanatory variable (Incpd) is significantly
positive. The standardized coefficient indicates that the contribution of SNHD to Su-
zhou's GDP is 5.94%, further confirming the significant role of SNHD in promoting
Suzhou's economic growth.

Table 2. Regression Results

Benchmark Regression Scale Effect Innovation Effect
m4 mé6
ml m2 m3 m4 m5 mé6
Incpd 0.295™ 0.0218"
(0.0725)  (0.00642)
Incpdlngm 0.160™ 0.0125"
(0.0417)  (0.00350)
Incpdinte 0.0585™"  0.00432"
(0.0112)  (0.00138)
_cons 8.658™" 29.14™ 8.705"" 28.36™ 21.05 25.86™

0.268)  (3.823) 0272)  (3.697)  (8.357) (4.245)

N 11 11 11 11 11 11
adj. R? 0.608 0.999 0.578 0.999 0.724 0.999
Control Vari- No Yes No Yes No Yes
ables

Note: Numbers in parentheses represent t-values, with *, ** and *** denoting significance
levels of 10%, 5%, and 1%, respectively.

As the key platform for the concentration of high-tech industries in Suzhou, SNHD
continuously deepens the innovation-driven industrial chain layout while adhering to
the "industry-based district" development strategy. For example, in 2021, although
covering only 3.5% of Suzhou's total area, SNHD contributed nearly 10% of the city's
GDP, highlighting its remarkable economic development effectiveness and potential.

5.2 Indirect Contribution of SNHD to Suzhou's Economic Growth Through
Scale Effects

As shown in Table 2, the coefficient of the SNHD scale effect interaction term is
significantly positive. Standardized regression coefficients indicate that the indirect
contribution of SNHD to Suzhou’s economic scale through scale effects is 6.16%,
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demonstrating that its scale effect has a significant positive impact on the growth of
Suzhou’s economy.

At the micro level, SNHD has reduced production costs and enhanced corporate
profits by establishing entrepreneurial platforms and optimizing the business envi-
ronment. At the meso level, the zone has leveraged leading enterprises and major
projects to increase industrial output, while a resource-sharing system, formed
through the interwoven chains of finance, technology, and information, has further
facilitated the outward expansion of the industrial chain and optimized regional indus-
trial competitiveness. At the macro level, the collaborative development of multiple
industrial chains has established a sophisticated spatial network with specialized divi-
sion of labor and industrial cooperation. Through spillover effects and regional radia-
tion, this network has enhanced the overall economic efficiency of the region, opti-
mized its economic structure, and promoted the cyclical development of the entire
Suzhou economy.

5.3  Indirect Contribution of SNHD to Suzhou’s Economic Growth Through
Innovation Effects

As shown in Table 2, the coefficient of the innovation effect interaction term for
SNHD is significantly positive. Standardizing the regression coefficients reveals that
the contribution of SNHD to Suzhou’s economic scale through innovation effects is
6.40%, indicating that its innovation effect positively influences the expansion of
Suzhou’s economic scale.

At the micro level, the innovation effects in SNHD accelerate the transformation
and application of scientific and technological achievements by reducing R&D costs
through policies such as tax incentives for research, significantly enhancing corporate
competitiveness and market share. At the meso level, innovation effects guide the
formation of a technology-driven industrial chain, improving production efficiency
and technological standards through knowledge spillovers, thereby optimizing the
regional economic structure. At the macro level, Suzhou High-tech Zone builds an
interconnected innovation network system based on technological transformation,
promoting the formation of a regional innovation ecosystem. Ultimately, as an inno-
vation hub, the zone radiates its influence to enhance the local technological innova-
tion capacity, laying a solid foundation for the expansion of Suzhou's economic scale.

6 Research Conclusions and Policy Recommendations

This study constructs a comprehensive development index system for industrial parks
and a contribution model measuring their impact on the local economy. Using time
series data from the Suzhou National Hi-Tech District (SNHD) spanning 2012-2022,
the study performs measurements and empirical tests. The findings are as follows:
First, industrial parks make dual positive contributions to the local economic scale,
both directly and indirectly. Second, through scale and innovation effects, industrial
parks indirectly influence the local economy from macro, meso, and micro perspec-
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tives. Based on these findings, this study proposes the following policy recommenda-
tions for enhancing SNHD’s direct and indirect contributions to the local economy:

First off, enhance SNHD’s comprehensive development level to drive high-quality
economic growth. Efforts should be made to expand foreign trade and fixed asset
investment, stabilize the foundation of foreign capital, and attract high-quality coop-
erative platforms to settle in, thus promoting international cooperation. At the same
time, increased investment in scientific research should be prioritized, with a focus on
deepening industry-university-research collaboration around the “123+N” framework,
strengthening the technological innovation function, and improving the achievement
transformation system. Detailed strategic planning should be formulated to stabilize
the operational level of investment and financing entities, thereby driving economic
growth in Suzhou.

Second, deepen Suzhou’s economic integration strategy to promote sustainable de-
velopment. Regional cooperation alliances should be established to advance the city-
wide integration strategy, enhancing the coordinated development between SNHD
and surrounding areas. The advantages of industrial crossovers should be fully uti-
lized to promote cross-industry integration and technological spillovers, driving high-
quality industrial development. At the same time, the business environment should be
optimized, and the level of policy services should be improved to provide tailored
support and resource guarantees for enterprises, stimulating market vitality and pro-
moting sustainable economic growth in Suzhou.

Finally, advance the development of an innovation community and leverage digi-
talization to expand Suzhou’s economic scale. The construction of a Yangtze River
Delta technology innovation community should be prioritized, with a focus on the
four major innovation industrial chains in SNHD. Innovation clusters should be fos-
tered to catalyze the transformation of innovation industrial chains, optimizing the
allocation of technological resources and creating a complementary and coordinated
innovation ecosystem. Furthermore, to support the digital transformation of small and
medium-sized enterprises, the application of digital technologies and industry-
university-research cooperation should be promoted, increasing the added value of
enterprises and contributing to the development of Suzhou’s digital economy.
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