Proceedings of the 4th International Conference on Business and Policy Studies
DOL: 10.54254/2754-1169/164/2025.20831

Research on China’s Green Economic Policies and
Sustainable Growth in the Digital Economy

%
53y

Bowen Xue!

'Canada Trinity Academy (online), Lanzhou, 730000, China
a. Bxtobe97@outlook.com
*corresponding author

Abstract: China's rapid economic growth over the past four decades has come at a significant
environmental cost, prompting the need for a shift toward sustainable development. This
essay explores the integration of China's green economic policies with the digital economy
as a pathway to achieving sustainable growth. By examining the historical context of China's
environmental policies, the role of digital technologies in enhancing energy efficiency, and
the challenges and opportunities in this transition, the essay argues that China's model offers
valuable insights fo r other nations seeking to balance economic prosperity with
environmental sustainability. Key policies such as carbon trading, renewable energy
investments, and circular economy practices are analyzed, alongside the role of digital
technologies like Al, IoT, and big data in optimizing resource use and reducing emissions.
Despite challenges such as economic disparities, technological barriers, and policy
enforcement gaps, China's innovative approach provides a promising blueprint for global
sustainable development. The essay concludes that international cooperation, continued
innovation, and scaling of green technologies are essential for realizing the full potential of
China's green and digital economy.
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1. Introduction

China’s finance has created a gigantic transformation over the past 40 years. From an agrarian society
to a well-developed industrial society, China has already become the second-largest economy
globally. This growth is fueled by rapid industrialization, well-organized urbanization, and
tremendous infrastructure development. However, this high-speed economic growth has come with
significant environmental contamination. Pollution, resource depletion, and environmental
degradation have emerged as major challenges for China as it looks to ensure long-term prosperity.
In response to these challenges, China has played a paradigm of conjunction between economic
growth and environmental protection [1].

The integration of green economic policies with the digital economy is at the core of this
transformation. China’s green economic policies focus on decoupling economic growth from
environmental harm, while its digital economy enhances new technologies like Artificial Intelligence
(Al), big data, blockchain, and the Internet of Things (IoT) to enhance efficiency, reduce emissions,
and create sustainable industries. By combining these two dynamics, China is attempting to institute
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a model that not only drives economic growth but also mitigates environmental risks and fosters
societal progress [2]. In this discourse, the study explores how these green economic policies,
supported by the digital economy, contribute to China’s sustainable growth, and analyzes the
challenges and opportunities that lie ahead. Through an examination of China’s green policies, the
role of digital technology, and the interplay between these forces, this study argues that China’s
unique model offers valuable perspectives for other countries seeking to balance economic prosperity
with environmental sustainability. It will also discuss the broader applications of China’s approach
for global sustainable development and the role of international cooperation This research explores
China's integration of green economic policies with the digital economy, offering a model for
sustainable growth. It provides insights for global efforts to balance economic development with
environmental protection, highlighting the role of innovation and international cooperation in
achieving climate goals..

2. Overview of China’s Green Economic Policies
2.1. Historical Context of China’s Green Economic Shift

The trajectory of China’s environmental policies reflects the country’s rapid industrialization. The
government's leadership prioritized economic growth in the early decades following its economic
opening in the late 20th century, leading to rampant pollution, deforestation, and water contamination
in many industrialized areas [1]. In fact, China’s rapid urbanization and rapidly expanding
manufacturing sector often prioritized economic growth over environmental concerns.

However, the consequences of this model became progressively apparent by the early 21st century.
The indivisible attachment to coal and other fossil fuels, combined with a lack of environmental
regulations, led to public health crises and widespread pollution [2]. The government realized in the
2000s that this growth model was unsustainable and required immediate revolution, marking a turning
point. In 2002, China’s first-ever comprehensive Environmental Protection Law, which marked the
beginning of a policy shift toward green development [1].

By 2005, China also introduced the notion of “Green GDP,” an index that sought to integrate
environmental costs into economic calculations [2]. However, it wasn’t until 2012 that the
government formally introduced the concept of “ecological civilization,” a policy initiative aimed at
creating a harmonious balance between nature and economic development [3]. This policy shift
reflected a growing recognition that environmental sustainability would take a crucial position in
China’s future. The Chinese government also began integrating environmental objectives into its
national development plans. For instance, the 13th Five-Year Plan (2016-2020) set ambitious targets
for reducing carbon emissions and increasing the share of renewable energy in the national energy
mix [3]. These policy shifts marked a significant departure from the previous growth model, laying
the foundation for China’s green economy.

2.2. Quantitative Perspective on Green Economic Growth

According to [4], China’s green economic growth has improved significantly since the 21st century,
driven primarily by ecological civilization and social progress. However, regional disparities persist,
with the eastern region (e.g., Beijing, Shanghai) outperforming the central and western regions. This
highlights the need for targeted policies to address regional imbalances in green economic
development.
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2.3. Key Green Economic Policies

China’s green economic policies are designed to promote environmental sustainability across
multiple sectors. Key policies include carbon pricing mechanisms, support for renewable energy, and
strategies for fostering a circular economy.

First, China implemented a national carbon trading system in 2021, and the International Energy
Agency [IEA] predicts this system will grow to become the largest carbon market globally. This cap-
and-trade system allows companies to buy and sell carbon credits to meet their emission reduction
targets. The market currently covers sectors like power generation, steel, and cement, which are the
largest sources of carbon emissions. The goal is to gradually expand the market to other sectors and
reduce overall emissions in line with China’s target of carbon neutrality by 2060 [5].

Secondly, China is the world leader in renewable energy, especially in solar and wind energy [6].
The country has made substantial investments in renewable energy infrastructure and technology,
aiming to reach 20% of its energy mix from non-fossil fuels by 2025. China has also developed a
robust manufacturing base for renewable energy technologies, including solar panels, wind turbines,
and electric vehicles. The government offers financial incentives, subsidies, and tax rebates to
promote the growth of clean energy industries [6].

Thirdly, another important aspect of China’s green policies is the promotion of a circular economy
[3]. This concept focuses on reducing waste, maximizing resource efficiency, and encouraging the
reuse and recycling of materials. The Chinese government has set ambitious goals to increase the
recycling rate of industrial waste and promote the use of eco-friendly materials. Policies include
incentives for the recycling industry and efforts to reduce single-use plastics [3].

2.4. Global Commitments and International Engagement

China’s green economic policies are also shaped by its international commitments, particularly its
role in global climate governance. As the world’s largest emitter of greenhouse gases, China’s actions
are critical to achieving the goals of the Paris Agreement. In 2020, China announced its ambitious
target of achieving carbon neutrality by 2060, with emissions peaking before 2030. This pledge was
such an enormous step toward global climate action and showcased China’s commitment to
transitioning to a low-carbon economy [7]. China’s alignment with the United Nations Sustainable
Development Goals (SDGs) also influences its green economic policies. SDG 7 (Affordable and
Clean Energy), SDG 13 (Climate Action), and SDG 12 (Responsible Consumption and Production)
are particularly relevant to China’s green transition. By engaging with these international agreements,
China is establishing itself as a global navigator in sustainable development, utilizing its green
policies to advance environmental progress both domestically and internationally [8].

3.  The Role of the Digital Economy in China’s Sustainable Growth
3.1. Definition and Scope of China’s Digital Economy

Technologies like Al, IoT, and big data, driving the digital economy, have become central to China's
economic transformation and sustainable growth. E-commerce giants such as Alibaba and JD.com,
alongside tech leaders like Tencent and Baidu, have boosted efficiency and innovation across sectors.
In 2022, the digital economy contributed 40.1% of China's GDP, with continued growth expected.
The government views digital technologies as essential for achieving green goals, optimizing energy
use, reducing emissions, and enhancing resource efficiency [6].
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3.2. Integration of Digital Economy and Green Development

The integration of the digital economy with green economic policies is where China’s strategy for
sustainable growth becomes particularly innovative. Digital technologies are supporting China's
green development agenda in several key areas:

Firstly, Al and big data are increasingly being used to monitor and optimize energy usage across
various fields. In the field of power, smart grids use real-time data to manage energy consumption
more efficiently and integrate renewable energy sources like solar and wind into the grid. Al
algorithms are also being used to predict energy demand, allowing utilities to adjust supply and reduce
waste [5]. In the industrial sector, sensors and [oT devices monitor emissions and identify areas where
energy consumption can be reduced, contributing to a lower carbon footprint [5].

The integration of digital technologies into China's industrial sector has shown significant potential
for reducing GHG emissions. [9] emphasize that the industrial sector is the largest contributor to
energy consumption and GHG emissions, accounting for over 60% of total energy use. Digital
solutions such as Al-powered energy monitoring systems, [oT sensors, and smart grids are being
deployed to optimize energy use and reduce emissions in industrial processes. For instance, Al
algorithms are used to predict energy demand and adjust supply, minimizing waste and improving
efficiency. Similarly, in the transport sector, which is the second-largest energy consumer, digital
platforms are enabling the growth of electric vehicles and optimizing logistics to reduce carbon
emissions. These innovations highlight the critical role of the digital economy in supporting China's
green transition.

Secondly, digital technologies are crucial for improving the efficiency of renewable energy
systems. For example, Al algorithms are used to predict weather patterns, helping to optimize the
positioning of solar panels and wind turbines to maximize energy production. In wind farms, Al can
predict wind speeds and optimize turbine operations to ensure the best performance [6].

Lastly, China’s e-commerce platforms have revolutionized retail and logistics, enabling more
sustainable practices. For example, e-commerce platforms like Alibaba and JD.com are using Al and
data analytics to optimize supply chains, reduce energy consumption, and minimize carbon emissions
from transportation. Additionally, the use of digital technologies has enabled the growth of shared
economy models, such as ride-sharing and bike-sharing, which reduce the need for private car
ownership and lower emissions in urban areas [10].

3.3. Government and Corporate Collaboration

Government regulations and collaborations between the public and private sectors drive China's
approach to integrating digital technologies with green policies. The government has actively
supported digital innovation through incentives for tech startups, research funding, and the
development of digital infrastructure [11]. Corporate partners, in turn, are leveraging these
opportunities to create green digital solutions.

The Chinese government has established numerous funding mechanisms and incentive programs
for startups focusing on digital solutions for sustainability. These include grants, subsidies for R&D
in clean technologies, and tax benefits for companies that develop energy-efficient products or
services. These incentives have encouraged many startups to enter the green tech sector, fostering a
vibrant ecosystem of innovation [11].

One famous example is public-private partnerships are critical in driving the digital transformation
of China’s green economy. In particular, the development of smart cities, which combine green
infrastructure with digital governance, has become a major area of collaboration. For example, the
city of Hangzhou, home to Alibaba, has embraced digital technologies to improve waste management,
traffic flow, and energy usage. By combining digital platforms with green policies, public-private
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partnerships are helping to create cities that are both environmentally friendly and technologically
advanced [11].

4.  Coexistence Between Green Economic Policies and Digital Transformation
4.1. Innovative Mechanisms

Putting the combination of green economic policy and digital transformation together empowered
China to build several innovative mechanisms with the aim of enhancing sustainability.

China’s carbon trading System and green finance initiatives are important examples of how digital
technologies can contribute to environmental goals. The national carbon market depends on digital
platforms for trading carbon credits that enable companies to achieve emissions reduction targets
efficiently [5]. In turn, big data and Al applied in green finance platforms provide in-depth analysis
of environmental risks and propose sustainable investment opportunities [5].

The smart city initiatives of China provide further examples of the convergence of green and digital
policies. In such cities, digital systems for governance enable better resource management like energy,
water, and waste. For example, in Suzhou, Al is used to monitor air quality and optimize public
transportation routes to reduce both emissions and congestion [11].

4.2. Multifaceted Impacts of Digital Transformation

The integration of digital technologies has had a wide and positive impact across several sectors of
the economy, further enhancing the overall effectiveness of China's green policies.

Digital technologies, including IoT and Al, have continued to be instrumental in raising
efficiencies related to input use in the agricultural sector. Precise methods of farming apply sensors
and large information to maintain soil quality, use water, and ensure healthy crops. These result in
better yields using less input, thus reducing the environmental impact of agriculture and enhancing
sustainability [12].

Digital technologies are transforming China's manufacturing sector in greener supply chain
management. [oT devices and Al-powered analytics can help manufacturers track every step of the
production process to reduce waste and emissions while optimizing energy consumption [12].

Digital technologies have been at the heart of China's roadmap to electrify its transport sector. Al
optimizes city traffic flow and digital platforms enable electric vehicles to become part of the urban
mobility ecosystem. China also invests highly in the development of electric vehicle charging
infrastructure, enabled by digital platforms that enable searching charging stations easier for
consumers [5].

4.3. Case Studies

A number of cities and sectors have shown the coming together of green policies and digital
transformation. Shenzhen has been considered a model in the integration of green and digital
technologies. The city has embraced Al and big data in order to optimize energy use, reduce waste,
and improve mobility. It has also been at the forefront in the adoption of electric vehicles, having
more electric buses and taxis on the road than any other city in China [11]. Digital transformation is
core to the improvement of energy system efficiency in the renewable energy sector in China. Digital
platforms in managing the integration of renewable energy sources to the national grid have improved
grid stability and reduced energy losses [6].
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5.  Challenges and Limitations

Despite the promising developments in China's green and digital economy, there are all kinds of
economic challenges that stand in the way of completing a fully sustainable model. Some of these
challenges include high costs combined with the adoption of green technologies, and balancing
complexity between economic growth and sustainability [3]. While China’s green economic policies
have shown significant success in promoting sustainable growth, their effectiveness varies across
different types of cities. Resource-based cities (RBCs), particularly mature and regenerating ones,
face unique challenges such as resource depletion, industrial stagnation, and population loss.
According [13] These economic challenges highlight the need for tailored policies that address the
specific difficulties faced by RBCs.

The digital divide in China encompasses disparities in internet access, broadband connectivity,
availability of digital devices, and digital literacy between the country's urban and rural areas. In fact,
high-speed internet, along with advanced digital infrastructure, exists in major cities like Beijing and
Shanghai, while rural regions of the country are hampered with an absence of reliable internet services
and modern digital tools [12].

While the policy framework at the national level is quite robust, enforcement is spotty. The local
governments often compromise on environmental concerns for economic growth that might offset
the gains in sustainability at the national level. Furthermore, electronic waste, as a by-product of
digital transformation in China, has emerged as a new challenge for the environment [3].

People still view China's role in global sustainability with skepticism, particularly in relation to its
Belt and Road Initiative (BRI). It has been argued that infrastructure projects financed under the BRI
will lead to environmental degradation in partner countries, hence putting into question China's
commitment to global sustainability [7].

6.  Opportunities and Future Directions

There is huge potential to scale green and digital innovations in China. Scaling up digital tools for
renewable energy transition, enhancing Al and blockchain applications in carbon accounting, and
developing new technologies in areas such as smart agriculture and green manufacturing could go a
long way in accelerating the transition toward a sustainable future [6].

[14] argue that scaling digital innovations is crucial for China's green transition. The study
highlights that internet development can significantly improve scale efficiency by reducing
transaction costs, optimizing supply chains, and enhancing labor productivity. For example, digital
platforms enable more efficient logistics and the growth of electric vehicles, contributing to lower
carbon emissions in the transport sector. The study also suggests that China should focus on
integrating internet technologies into environmental regulation and monitoring systems to improve
management efficiency. By leveraging digital tools for real-time environmental data collection and
public participation, China can enhance its environmental governance and achieve more sustainable
growth. China can lead the world in setting global standards for the integration of green and digital
technologies. China can export its green technologies and practices to help other countries achieve
their sustainable development goals and promote international cooperation in response to climate
change [7]. Additionally, for China to fully achieve the potential of its green and digital economy,
the country still needs to enhance its policies in terms of increasing digital inclusivity, bridging the
divide between rural and urban areas, and ensuring further research and development in green
technologies that would allow it to continue leading the way toward sustainable development [3].
Lastly, China's role in global sustainability necessitates further international cooperation.
Cooperation with global partners on green financing, technology transfer, and climate action will
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enable China to make a useful contribution to achieving the SDGs and fostering a more sustainable
world [8].

7. Conclusion

China’s innovative integration of green economic policies with digital transformation represents a
groundbreaking model for sustainable development. Through a combination of ambitious policy
frameworks, digital innovation, and strong government-private sector collaboration, China is
navigating the complex path toward a greener, more sustainable economy. While challenges remain,
China’s efforts provide valuable insights for other nations seeking to achieve sustainable growth and
environmental protection.

This model of green growth, driven by digital technologies, has the potential to revolutionize
industries, improve the quality of life for citizens, and play a crucial role in mitigating climate change.
However, for China’s green and digital economy to realize its full potential, it will need to overcome
economic and technological challenges, strengthen policy enforcement, and continue its leadership
in global climate action. This study has certain limitations, such as the reliance on secondary data and
the focus on China's domestic context, which may limit the generalizability of findings to other
regions.

In the future, the key to global sustainability lies in international cooperation, continued innovation,
and the scaling of green technologies. China’s model offers a promising blueprint for other nations
striving to balance economic growth with environmental protection, and it serves as a reminder that
sustainable development is not just an aspiration—it is a necessity for the future of the planet.
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