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Abstract. The digital economy, which is driven by digital technology and da-
ta-centric activities, has emerged as a key driver for the development of new
quality productive forces. This study investigates the influence of the digital
economy on new quality productive forces in the Guangdong-Hong Kong-Macao
Greater Bay Area (GBA) using panel data from 2011 to 2020. The results show
that the digital economy has contributed significantly to the productivity growth
of the new quality, with distinct impacts observed across different metropolitan
areas. The study suggests that the role played by the digital economy can be
played in the development of new forms of quality productivity, the GBA should
enhance data flow, bolster digital industrialization, and develop characteristic
platforms.
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1 Introduction

1.1  Background

The Guangdong-Hong Kong-Macao Greater Bay Area (GBA) stands out as one of
China's most economically vibrant regions, witnessing rapid growth in its digital
economy (Li & Wu, 2024)!"), The digital economy, marked by digital technology and
data-driven activities, Has it not become a key factor in shaping new types of quality
productivity. These forces are characterized by the integration of advanced technolo-
gies, innovative business models, and sustainable development practices that fuel
economic growth and competitiveness (Zhang & Wen, 2024)1?. With its unique geo-
graphical and economic strengths, With great potential in terms of the digital economy
and new forms of quality productivity, the grand baie region has the potential to be-
come a global leader.
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1.2 Objective

This paper aims to empirically examine the impact of the digital economy on the de-
velopment of new forms of quality productivity in the greater bay region. It also delves
into the mechanisms through which the digital economy fosters new quality productive
forces and offers policy recommendations for future development. Grasping these
dynamics is crucial for policymakers and stakeholders to devise effective strategies to
enhance regional competitiveness and sustainable development (Lu et al., 2024)5],

2 Literature Review

2.1 Discussion on the Link between the Digital Economy and the new
Quality Productivity

The content has been expanded here, insisting that it is an exploration of the correlation
between the two, keeping the technical terms to let the expression more natural and the
number of words has increased

The digital economy is distinguished by its capacity to revolutionize traditional
production methods and enhance the efficiency of resource allocation (Ren et al.,
2022)4. New quality productive forces are characterized by innovation, green devel-
opment, industrial integration, and global market openness (Luo & Xiao, 2024)P],
Previous studies have clearly shown that there are several mechanisms in the digital
economy that can support new quality productivity, including factor reallocation and
factor generation effects (Jiao & Du, 2024)6l. This study builds on these theories to
provide an empirical analysis within the context of the GBA.

2.2 Mechanisms of Impact

Factor Reallocation Effect: The digital economy can optimize the allocation of tradi-
tional factors such as labor and capital by enhancing market efficiency and diminishing
information asymmetry (Hu & Guan, 2022)"!,

Factor Generation Effect: The digital economy introduces new factors like data,
which possess unique attributes such as non-rivalry and scalability, thereby contrib-
uting to heightened productivity (Liu & Qi, 2023)!,

2.3  Research Gap

Despite the escalating significance of the digital economy in catalyzing economic
transformation, there is a dearth of empirical studies centered on the GBA region
(Ouyang, 2024)P1. This article aims to bridge the gap through a comprehensive analysis
of the impact of the digital economy on new quality productivity in the bay area.
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3 Theoretical Framework and Hypotheses

3.1 Factor Reallocation Effect

The digital economy has the capacity to rely on improving the efficiency of the func-
tioning of markets, reducing asymmetries in market information and optimizing the
distribution of traditional production factors such as Labour and capital. For instance,
digital platforms can boost labor market matching efficiency and enhance financial
resource allocation through digital finance (Xu et al., 2023)!%,

3.2 Factor Generation Effect

The digital economy introduces new factors like data, which possess unique attributes
such as non-rivalry and scalability, thereby contributing to heightened productivity.
Data, as a factor, can be replicated at a low cost and can be combined with other factors
to generate synergies (Zhang & Wen, 2024)2,

3.3  Hypothesis

Based on the aforementioned mechanisms, According to this article, the digital
economy plays an important positive role in the development of new quality productive
forces in the bay region.

4 Methodology

4.1 Data and Sample

This study utilizes panel data from 11 cities in the GBA over the period from 2011 to
2020. Data sources encompass official statistical yearbooks and databases, such as the
China City Statistical Yearbook, Guangdong Statistical Yearbook, Hong Kong Statis-
tical Yearbook, and Macao Statistical Yearbook. Linear interpolation is employed for
missing data to ensure data integrity.

4.2 Variables

Dependent Variable: New Quality Productive Forces Index (constructed using a com-
bination of innovation, green development, integration, and openness indicators).

Independent Variable: Digital Economy Index (constructed using indicators of in-
formation and internet development, including digital infrastructure investment, in-
ternet penetration, digital service output, and enterprise-level adoption of digital
technologies).

Control Variables: Industrialization level (industrial value added/GDP), government
intervention (local fiscal expenditure/GDP), financial aggregation (financial aggrega-
tion index), and per capita GDP (log-transformed).
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4.3  Model Specification

A two-way fixed-effects model is utilized to account for individual and time-specific
effects:

NQPFn:BoJrB]DEiﬁrBZControlsiHruiJrnHren

Where:

NQPF;; = New Quality Productive Forces Index for city i in year ¢

DE;; = Digital Economy Index for city i in year ¢

Controls;j; = Control variables

pi = Individual fixed effects

ne = Time fixed effects

€it = Random error term

4.4  Econometric Techniques

To ensure robustness and causal inference, the following econometric techniques are
applied:

Fixed-effects vs. Random-effects Models: The Hausman test is utilized to ascertain
whether a fixed-effects or random-effects model is more suitable. The results indicate
that the fixed-effects model is preferable.

Robustness Checks: Alternative variable construction and sub-sample analysis are
conducted to affirm the robustness of the results.

Endogeneity Controls: Instrumental variable approaches are employed to address
potential endogeneity issues. The lagged digital economy index is used as an instru-
mental variable, This paper USES the regression analysis of phases 1 and 2 to confirm
that the digital economy has a positive effect on the new quality productivity, i.e. to
show that the digital economy plays a positive role in promoting the new quality
productivity.

5 Empirical Results

5.1 Baseline Regression

The results obtained show that the digital economy has a positive effect and a very
important impact on the new quality productivity, with a coefficient of 0.371 (p<0.01).
This implies that a one-unit increase in the digital economy index corresponds to a
0.371-unit increase in the new quality productive forces index (see Table 1).

5.2 Robustness Tests

The robustness of the results is confirmed through alternative variable construction and
sub-sample analysis. Specifically, replacing the dependent variable with a principal
component analysis (PCA) index yields analogous results, with the digital economy
coefficient remaining significant at 0.537 (p<0.01) (see Table 1).
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Table 1. Robustness Test Results

Model Coefficient p-value
Baseline 0.371 <0.01
PCA Index Replacement 0.537 <0.01

5.3 Endogeneity Tests

Using the lagged digital economy index as an instrumental variable, we confirmed that
the digital economy can have a positive effect on new quality productivity, and the
second-stage regression confirms the positive impact (0.405, p<0.05).

5.4  Heterogeneity Analysis

This article shows that the impact of the digital economy is not the same in the different
metropolitan areas of the bay region. The Shenzhen-Dongguan-Huizhou area exhibits
the strongest effect (coefficient = 0.907, p<0.01), followed by the Guang-
zhou-Foshan-Zhaoqing area (coefficient = 0.369, p<0.01), while the Zhuhai- Jiang-
men-Zhongshan area shows no significant effect (coefficient = -0.008, p>0.10).

6 Further Analysis

6.1 Dimensional Impact

The digital economy plays a very important role in promoting innovation and green
development. The digital economy can to a large extent continuously promote inno-
vation, while also having a positive promotion effect on green development, and inte-
gration but has a less pronounced effect on openness. Specifically (Table 2):

Innovation: The digital economy has a strong positive impact on innovation (coef-
ficient = 0.246, p<0.01).

Green Development: TThis article shows that the digital economy has a positive
impact on green development with an impact coefficient of 0.0846 and a p value less
than 0.01.

Integration: The digital economy has a strong positive impact on industry integration
(coefficient = 0.0572, p<0.01).

Openness: The digital economy has a negative but insignificant impact on openness
(coefficient =-0.0164, p>0.10).

Table 2. Dimensional Impact Analysis

Dimension Coefficient p-value
Innovation 0.246 <0.01
Green Development 0.0846 <0.01
Integration 0.0572 <0.01
Openness -0.0164 >(0.10
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6.2  Regional Differences

Shenzhen-Dongguan-Huizhou Area: This area benefits from robust digital infrastruc-
ture and industrial clustering, with Shenzhen being a leading city in digital innovation
(Lu et al., 2024)3], In a context where the spread of digital technologies is today quite
high and where digital infrastructures are very advanced, the digital economy can have
a very positive impact on new forms of quality productivity.
Guangzhou-Foshan-Zhaoqing Area: This area confronts challenges in core com-
ponent supply and industrial upgrading, which limit the full potential of the digital
economy (Ouyang, 2024)). Although the digital economy still has a positive impact,
the effect is weaker compared to the Shenzhen-Dongguan-Huizhou area.
Zhuhai-Jiangmen-Zhongshan Area: This area lacks a dominant city and suffers from
industrial homogeneity, resulting in a weaker digital economy impact (Luo & Xiao,
2024)P1. This article shows that the adoption rate of digital technologies is low in the
region and there is a lack of a city that is at the forefront of digital adoption. The impact
of the digital economy on new quality productivity in the region is therefore minimal.

7 Conclusions and Policy Implications

7.1 Conclusions

For the bay region, the digital economy is a key driver of its quality development,
generating new productivity, with varying impacts across regions and dimensions. The
findings underscore the significance of digital infrastructure, The industrial conurba-
tion and the political support of these two aspects can lead to a better development of
new productive forces of quality. The study concludes that enhancing data flow,
strengthening digital industrialization, The creation of distinctive platforms allows the
digital economy to drive new quality productivity.

7.2 Policy Recommendations

1. Enhance Data Flow and Digital Infrastructure: Improve data infrastructure to opti-
mize factor allocation and reduce information asymmetry. Specific strategies include
increasing investment in digital infrastructure, promoting the construction of 5G net-
works, and enhancing data security.

2.Promote Digital Industrialization and Industrial Digitization: Support the devel-
opment of digital industries and the digital transformation of traditional industries. This
can be achieved through policy incentives for digital innovation, establishing digital
industrial parks, and providing technical support for traditional industries to adopt
digital technologies.

3.Develop Characteristic Platforms: Create regional platforms to leverage the
strengths of different metropolitan areas. For instance, Shenzhen can focus on digital
innovation platforms, while Guangzhou can develop platforms for digital industriali-
zation.
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4.Address Regional Disparities: Implement targeted policies to address regional
disparities and improve the overall development of new quality productive forces. This
includes providing financial support to underdeveloped areas, promoting digital tech-
nology transfer, and encouraging collaboration between cities.
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