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INTRODUCTION

With the rapid development and popularization of information technology, digital technology has become an important force driving the sustainable economic development of Chinese enterprises. Digital technology is playing an increasingly important role in the modern economy, which is of great significance for Chinese enterprises to achieve sustainable economic development. This paper discusses the multidimensional influence of digital technology on the sustainable development of enterprise economy, analyzes the digital transformation in the enterprise production efficiency, enterprise management, enhance innovation ability, optimize the allocation of resources, strengthen the role of risk prevention and control, and the digital transformation of management opportunities and challenges, and put forward the enterprise in the process of digital transformation of management strategies and countermeasures. Through combing the existing literature and case analysis, this paper aims to provide theoretical reference and practical guidance for enterprises to achieve sustainable development in the digital economy era. Under the background of global economic integration and digital wave, Chinese enterprises are faced with unprecedented opportunities and challenges. Digital transformation has become the only way for enterprises to enhance their competitiveness and achieve sustainable development. Digital technology has not only changed the production mode, management mode and business model of enterprises, but also brought a more efficient, more intelligent and greener operation environment for enterprises. This paper will discuss the impact of digital technology on the sustainable economic development of Chinese enterprises from multiple perspectives, and put forward corresponding management strategies. With the rapid development of information technology and the continuous expansion of application scenarios, digital technology has become an important force to promote economic development and social progress. The application of digital technology in enterprise management is also increasingly popular and deep. 
However, the widespread application of digital technology has brought new management and operational challenges to traditional enterprises, and also provides new opportunities for Chinese enterprises to achieve sustainable economic development. Therefore, how to effectively apply digital technology to manage enterprises has become one of the hot spots of the current enterprise management research. The purpose of this paper is the need to explore the role and influence of digital technology on the management of the sustainable economic development of Chinese enterprises, and to put forward corresponding coping strategies and suggestions.
Relevance. The rapid proliferation of digital technology has revolutionized the business landscape, presenting both unprecedented opportunities and formidable challenges for enterprises worldwide. In the context of the global pursuit of sustainable development, Chinese enterprises are increasingly cognizant of the imperative to harness digital technologies to enhance their environmental, social, and governance (ESG) performance. The integration of digital tools such as artificial intelligence, big data analytics, and the Internet of Things (IoT) offers the potential to optimize production processes, minimize resource consumption, and enhance supply chain transparency. This, in turn, not only drives economic growth but also aligns with the overarching goal of sustainable development, making it a topic of utmost relevance in today's business environment.
Analysis of Recent Research and Publications. Recent scholarly works have extensively explored the relationship between digital transformation and enterprise sustainability. Wang et al. (2022) empirically demonstrated that digital transformation can lead to a significant reduction in pollution emissions, highlighting its positive environmental impact. Liu et al. (2023) further emphasized the role of digital transformation in accelerating enterprise innovation, thereby enhancing competitiveness. However, these studies also revealed that enterprises encounter numerous challenges during the digital transformation process. Issues such as data management and security concerns, difficulties in technological integration, and significant skills and talent gaps have been identified as major hurdles (Kshetri, 2020; Liu et al., 2023). Moreover, the regulatory and policy landscape remains in a state of flux, and accurately quantifying the return on investment and effectively managing the costs associated with digital initiatives pose complex challenges (ERM, 2024; Liu et al., 2023).
Connection with Scientific Projects, Plans, and Topics. This research is closely aligned with the broader scientific community's concerted efforts to understand and optimize digital transformation for sustainable development. It contributes to the growing body of knowledge on how enterprises can strategically integrate digital technologies into their operations to achieve sustainable economic development objectives. In the context of China, it resonates with the nation's digital transformation strategies and initiatives aimed at promoting the digital economy and sustainable business practices. Globally, it aligns with the United Nations' Sustainable Development Goals, particularly those related to responsible consumption and production, climate action, and innovation.
Goal and Tasks. The overarching goal of this paper is to conduct a comprehensive analysis of the current status, challenges, and strategies associated with the application of digital technology in Chinese enterprises for sustainable economic development. The specific tasks are as follows:
Thoroughly investigate the adoption and far-reaching impact of digital technologies across diverse sectors of Chinese enterprises, including manufacturing, energy, services, and agriculture.
Systematically identify and analyze the multifaceted challenges and difficulties that enterprises encounter during the digital transformation process, ranging from technological to organizational and regulatory aspects.
Develop a robust digitalisation strategy framework that is tailored to enhance the effectiveness of enterprise sustainability management, considering factors such as digital maturity assessment, technology selection, and cultural transformation.
Provide actionable recommendations and best practices for enterprises to surmount the identified challenges and optimize their sustainable performance, thereby facilitating their transition towards a more sustainable and prosperous future.
The Object. The object of this study is Chinese enterprises spanning a wide spectrum of industries. The research is designed to gain a deep understanding of how these enterprises are leveraging digital technologies in their pursuit of sustainable economic development. It focuses on their efforts to manage sustainability, including environmental conservation, social responsibility fulfillment, and the achievement of economic growth while minimizing negative externalities.
The Subject. The subject of the research is the intricate application and profound impact of digital technology on the sustainable economic development of Chinese enterprises. It explores the complex relationship between digital transformation and enterprise sustainability, encompassing aspects such as the enhancement of environmental performance through optimized resource utilization and reduced emissions, the improvement of operational efficiency via process automation and intelligent decision-making, the stimulation of innovation through data-driven insights and collaboration, the optimization of supply chain management for enhanced transparency and resilience, and the facilitation of stakeholder engagement for more inclusive and responsible business practices.
Research Methods. This paper employs a comprehensive research approach. It begins with a literature review to synthesize existing research on digital technology and enterprise sustainability. Case studies of Chinese enterprises are used to illustrate the practical application and impact of digital technologies. Data analysis and empirical research are conducted to support the findings and conclusions. Additionally, the paper draws on industry reports and expert opinions to provide a holistic view of the topic.
Results Approval and Publication. The results of this research will be presented in academic conferences and published in relevant academic journals. Feedback from the academic community and industry experts will be solicited to ensure the validity and practicality of the findings. The research will also contribute to the knowledge base in the field of digital transformation and sustainable business, providing valuable insights for future research and practice.
Structure and Scope of Work. The paper is structured as follows: Chapter 1 provides the theoretical framework, discussing the concept of enterprise sustainability in the digital age and the role of digital technologies. Chapter 2 analyzes the experience of Chinese enterprises in digitalising their sustainable development management systems, including the adoption of digital technologies in different sectors, the impact on environmental and social performance, and the role in accelerating innovation. Chapter 3 focuses on improving the management of sustainable development in the digital transformation context, addressing the challenges faced by enterprises and proposing strategies for developing a digitalisation strategy. The conclusion summarizes the key findings, emphasizes the importance of digital technology for Chinese enterprises' sustainable economic development, and suggests future research directions. The scope of work covers a wide range of digital technologies and their applications in enterprise sustainability management, considering both the opportunities and challenges in the digital transformation process.








CHAPTER 1
THEORETICAL FRAMEWORK FOR MANAGING THE SUSTAINABLE DEVELOPMENT OF THE ENTERPRISE IN THE CONTEXT OF DIGITAL TRANSFORMATION


1.1. Theoretical foundations of the management of the sustainable development of the enterprise 

In the digital age, the concept of enterprise sustainability has evolved. As defined by Zarina Poberezhna, it emphasizes the ability to withstand internal and external threats while maximizing profits. This is achieved through the timely identification and neutralization of threats, rapid elimination of deviations from plans, and adaptability to market changes (Poberezhna, 2024). Enterprise stability is multidimensional, influenced by both internal and external factors. Internal stability depends on product realization, cost and material structure, financial circulation, work organization, and innovation activities. External sustainability is conditioned by the economic environment, competitive potential, market share, and the enterprise's contribution to society.
Digital technologies play a crucial role in enterprise sustainability. They support long-term development by improving business processes, enhancing innovation and cooperation, and providing various environmental and social benefits. For example, big data processing technology enables data analysis for equipment monitoring and market situation assessment, contributing to sustainability (Poberezhna, 2024). Blockchain technology can enhance transparency and data security in financial services and supply chain management. Internet of Things (IoT) technology optimizes operational metrics and assets, further strengthening enterprise sustainability.
However, digital transformation also brings threats and risks. These include challenges such as poor utilization of technological innovations, low initial investment, psychological barriers, and new threats to organizational structures and operations. Uncertainties related to digital technologies, such as in data value, environmental factors, process modeling, and decision-making results, also pose risks. Additionally, common risks in digital technology application include increased costs, extended implementation time, and decreased profit per employee. Industry-specific threats involve regulatory changes, technological transitions, and shortages of qualified specialists (Poberezhna, 2024).
To manage these risks, enterprises must adapt their organizational structures and implement advanced training programs. They should also promote a culture of innovation and conduct thorough technology evaluations. In the digital transformation of business processes, risk assessment is essential. Risks can be classified by implementation areas, expected results, preventability, and occurrence time. Business processes in digitalization involve stages like analysis, modeling, and optimization. Enterprises use elements such as realization, result assessment, and implementation to ensure successful digital transformation. The process yields positive effects like personalization, enhanced customer interaction, and cost reduction (Poberezhna, 2024).
The potential advantages of digitalization for enterprise sustainability are numerous. It increases productivity, modernizes production, ensures safe operations, reduces environmental impact, identifies improvement areas, rationalizes management, and enhances the enterprise's image. Digital tools optimize business processes and knowledge management, leading to sustainable development. This, in turn, contributes to overall economic sustainability and improved macroeconomic indicators (Poberezhna, 2024).
According to Schwertner (2017), digital transformation of business not only changes the internal operations of enterprises but also affects their interaction with the market and stakeholders. It enables enterprises to better adapt to market dynamics and customer demands, which is an important aspect of sustainable development. Li (2022) further emphasizes that in a turbulent market environment, digital transformation can moderate the relationship between enterprise performance and sustainability. By leveraging digital technologies, enterprises can enhance their resilience and competitiveness, thereby ensuring long-term sustainable growth.
In addition, the work of Smerichevskyi et al. (2023) highlights the importance of a systematic approach to implementing innovative technologies for enterprise stability. This is especially relevant in the context of digitalization, where continuous innovation is key to maintaining a competitive edge and ensuring sustainable development. Their research provides insights into how enterprises can effectively manage the implementation of new technologies to enhance their overall stability and sustainability.

1.2. Digital technologies for the management of the sustainable development of the enterprise 

 Digital technology is a kind of information technology and tool based on computer, network and communication technology, including artificial intelligence, big data, cloud computing, Internet of Things, blockchain and so on. By simulating human intelligence and behavior mode, digital technology realizes the automatic processing, transmission and management of information, and improves the production efficiency and management level.
In digital technology, binary is widely used as the basis of information representation. Since the binary contains only two states, 0 and 1, any element with two stable states (such as "high level" and "low level") can be used to represent the binary number. This makes the basic unit circuit of the digital circuit very simple, reducing the requirement for the accuracy of the components, allowing a large deviation in the basic parameters, as long as the two distinct states can be distinguished. This feature reduces the cost of digital circuit, which is very beneficial to realize the integration of digital circuit.
The use of binary digital technology to transmit, process and process the binary information, this information form is not easy to be disturbed by the outside world, so the digital technology has a strong anti-interference ability. Digital technology can increase the accuracy by increasing the number of digits, making the processing results more accurate and reliable.
Digital signals have the convenience of long-term storage, so that a large number of valuable information resources can be preserved. This is particularly important for areas (such as libraries, archives, data centers, etc.) where data or information needs to be preserved for a long time.
In digital technology, it can be encrypted through some specific logical operations, so that some valuable information resources are not easy to be stolen. This encryption processing improves the security of information and protects the privacy of important information.
The structure and function of a single component in digital technology are relatively simple, and standardized logical components can be combined to form a variety of digital systems. This standardized and modular design makes digital technology highly versatile and can be widely applied in various fields.
Digital technology is closely related to computer science, easy and fast to operate, and can greatly improve work efficiency. For example, in the field of industrial automation, digital technology can realize the intelligent and automated management of the production process through programming and automated control.
The wide application of digital technology can also help to save a lot of human, material and financial resources. Through automatic control and intelligent management, enterprises can reduce their operating costs and improve their economic benefits. To sum up, digital technology has the characteristics of adopting binary system, strong anti-interference ability, high accuracy, easy long-term storage of digital signals, good confidentiality, strong versatility, simple operation and resource saving. These characteristics make the digital technology has been widely applied and promoted in various fields.
In the pursuit of sustainable development, enterprises are increasingly turning to digital technologies as enablers. These technologies offer a plethora of opportunities to enhance various aspects of business operations while also addressing environmental and social concerns. This section delves into the different digital technologies and their specific applications in the context of enterprise sustainability.
1.2.1 Artificial Intelligence (AI)
AI, with its capabilities in machine learning, natural language processing, and computer vision, is a powerful tool for sustainable enterprise management. It can analyze vast amounts of data to optimize production processes, predict maintenance needs, and improve energy efficiency. For instance, in supply chain management, AI algorithms can forecast demand more accurately, reducing overproduction and waste. By learning from historical data and real-time information, AI can also assist in making more informed decisions regarding resource allocation and production planning, thereby contributing to sustainable production and consumption patterns (Varriale et al., 2024). According to Vinuesa et al. (2020), AI can have a positive impact on all SDGs by improving the sustainable development of both society and the environment. It can be used to predict energy demand and optimize energy production from renewable sources, reducing greenhouse gas emissions. Additionally, AI can improve the efficiency of production activities through sustainable production management algorithms and reducing waste (SDG 9).
1.2.2 Geospatial Technologies
Geospatial technologies, including Geographic Information Systems (GIS) and satellite imagery, provide valuable insights for enterprises. They are crucial in monitoring and managing energy resources, understanding climate change impacts, and optimizing land use. In agriculture, these technologies can help farmers make precision decisions about irrigation, fertilization, and crop selection, leading to increased productivity and reduced environmental impact. Additionally, in logistics and transportation, geospatial data can be used to plan more efficient routes, minimizing fuel consumption and emissions (Varriale et al., 2024). These technologies are effective for monitoring and managing energy resources, climate change, air and water quality (SDGs 6, 13, and 15). Moreover, GPS can support decision-makers to make better traffic management decisions and improve precision agriculture (SDGs 2, 3, and 7). In summary, data collection through these technologies supports the strategic planning and decision-making of sustainable activities to be carried out (Varriale et al., 2024).
1.2.3 Blockchain
Blockchain technology offers enhanced transparency and traceability in supply chains. It enables enterprises to track the origin and movement of products, ensuring ethical sourcing and sustainable production practices. In the food industry, for example, blockchain can be used to record the journey of food products from farm to table, providing consumers with information about the product's quality, safety, and environmental footprint. Moreover, in the context of sustainable finance, blockchain can support the development of green bonds and other financial instruments, facilitating investment in sustainable projects (Varriale et al., 2024). Scholars have found that blockchain can support decision-making processes to achieve the SDGs. It can support transparency, traceability, and efficient resource management by improving corporate social responsibility and ensuring transparency and fairness in contract and payroll management (SDG 8). It can track the product life cycle, improving supply chain transparency and encouraging responsible consumption (SDG 12). Finally, it can track greenhouse gas emissions, encouraging the transition to a low-carbon economy (SDG 13) (Varriale et al., 2024).
1.2.4 Internet of Things (IoT)
IoT connects physical devices and sensors, allowing for real-time data collection and analysis. In manufacturing, IoT-enabled sensors can monitor equipment performance, detect faults early, and optimize production processes. This leads to increased productivity, reduced downtime, and improved energy efficiency. In smart buildings, IoT can be used to control lighting, heating, and ventilation systems, reducing energy consumption and enhancing occupant comfort. Additionally, in waste management, IoT sensors can monitor waste levels in bins, enabling more efficient collection and disposal (Varriale et al., 2024). For example, in operations control, specific AI algorithms can determine the level of water pollution with high accuracy and recommend potential solutions. IoT could monitor water use in the food and manufacturing sectors. Through the combination of sensors, WiFi technology, Bluetooth, and web applications, various information can be captured, so that improvements can be identified to optimize water resource efficiency (Varriale et al., 2024).
1.2.5 3D Printing
3D printing, or additive manufacturing, offers several sustainability benefits. It enables the production of complex geometries with minimal waste, as materials are added layer by layer only where needed. This is particularly advantageous in the aerospace and automotive industries, where lightweight components can be manufactured with reduced material usage. Moreover, 3D printing can support local production, reducing the need for long-distance transportation and associated carbon emissions. It also allows for on-demand production, minimizing inventory holding and waste (Varriale et al., 2024). In the production of goods, the use of 3D printing reduces the energy impact as the material can be reused in subsequent prints, saving time, costs, and energy consumption. For example, 3D printing promotes sustainable industrialization and innovation as specific components and products can be produced with energy efficiency and sustainable materials (Varriale et al., 2024).
1.2.6 Robotics
Robotics plays a significant role in improving production efficiency and quality while also addressing labor shortages and safety concerns. In hazardous environments, robots can perform tasks that are dangerous for humans, such as handling toxic materials or working in extreme temperatures. In manufacturing, collaborative robots can work alongside humans, enhancing productivity and flexibility. Additionally, robots can be used in logistics and warehousing for tasks like sorting, packing, and palletizing, improving operational efficiency and reducing errors (Varriale et al., 2024). For instance, in delivery and transportation, the use of AI and robotics can improve efficiency through route planning, optimizing resource consumption, promoting responsible business models, and contributing to preventing climate change (SDGs 9, 12, and 13) (Varriale et al., 2024).
1.2.7 Digital Applications and Platforms
Digital applications and platforms, including enterprise resource planning (ERP) systems, customer relationship management (CRM) software, and e-commerce platforms, are essential for streamlining business operations. ERP systems integrate various business functions, such as finance, procurement, and production, enabling better coordination and decision-making. CRM software helps enterprises manage customer relationships more effectively, leading to increased customer satisfaction and loyalty. E-commerce platforms expand market reach and enable more sustainable business models, such as the sharing economy and circular business models (Varriale et al., 2024). These platforms can also provide a means for enterprises to communicate their sustainable practices to consumers, enhancing their brand image and reputation.
In conclusion, the integration of these digital technologies into enterprise operations holds great promise for achieving sustainable development goals. By leveraging the capabilities of AI, geospatial technologies, blockchain, IoT, 3D printing, robotics, and digital applications, enterprises can optimize their processes, reduce environmental impact, and enhance social responsibility. However, it is crucial for enterprises to carefully assess and select the appropriate digital technologies based on their specific business needs and sustainability objectives. Additionally, addressing the challenges associated with digital transformation, such as data security, privacy, and the digital divide, is essential to ensure the successful implementation of these technologies for sustainable enterprise development.
Moreover, with the explosion of data, digital technology can face its storage capacity limits. Despite the continuous advances in current storage technology, in the future, the data itself may exceed the capacity of the storage containers, leading to storage difficulties or sharply rising costs.
The current object rendering technology is mostly in the simple visualization level, such as the generation of visual charts, graphics and illustrations. In the future, virtual imaging and holographic imaging technology will become the development direction, but these technologies are still not mature enough to completely and truly present complex objects.
Imaging technology requires not only intuition, but also a sense of reality. In the pursuit of real experience, interactive technology becomes the key. However, the current interaction technology can not fully simulate the interaction experience in the real environment, there are limitations.
Big data requires collection and integration from a variety of different data sources, which can vary in format, quality and frequency. This affects the integrity and accuracy of big data, thus limits its application scope and effect.
Data quality is the key to big data analysis, but the data may have problems such as missing values, duplicate values, outliers values, wrong values and so on. These problems require data cleaning and preprocessing to make the data more reliable and accurate. Moreover, different data collection methods may introduce different biases that affect the reliability of the data.
Big data contains a large amount of personal and institutional privacy information. If it is leaked or abused, it will have serious consequences. Protecting the security and privacy of data has become an problem that cannot be ignored in the development of digital technology.
When collecting, processing, and using big data, relevant laws, regulations and ethical standards are required to ensure the legality and compliance of the data. However, with the rapid development of technology and the continuous update of laws and regulations, enterprises face challenges in compliance.
The development, deployment and maintenance of digital technology require a lot of resources, time and labor costs. For individual users or small and medium-sized enterprises, they may need to bear higher costs to buy equipment and software, bear network costs, etc.
In some remote areas or economically underdeveloped areas, the convenience and advantages brought by digital technology may not be fully enjoyed due to infrastructure and resources restrictions.
Digital technology may be used in illegal activities or violate the rights and interests of others, such as online fraud, privacy infringement, etc. This requires technology developers and users to have a high degree of moral and legal awareness.
Digital technology may increase social inequality, lead to the widening of the digital divide. Differences in access to and use of digital technology among different populations may contribute to their inequalities in information access, employment opportunities, and social participation. To sum up, digital technology brings convenience and advantages, but also faces many limitations. These limitations need to be adopted through technological innovation, regulatory construction, and society.

1.3. Role of digital technologies in developing enterprises in modern conditions

In the contemporary business landscape, digital technologies have undeniably emerged as essential drivers of enterprise development. Their impact is far-reaching and multifaceted, playing a pivotal role in enhancing competitiveness, fostering innovation, and ensuring the long-term sustainability of enterprises.
Digital technologies bring about a significant enhancement in operational efficiency within enterprises. Through the implementation of process automation and optimization, they effectively minimize human error and considerably reduce production cycle times. For instance, in the manufacturing sector, the Internet of Things (IoT) allows for real-time monitoring of equipment. This enables predictive maintenance, whereby potential breakdowns can be anticipated and prevented, saving both time and costly repair expenses. Not only does this lead to improved productivity, but it also results in reduced waste and energy consumption. By optimizing resource utilization, enterprises can achieve cost savings and adopt a more sustainable production process, as noted by Varriale et al. (2024). Ghobakhloo (2020) further emphasizes that the digital transformation in industry 4.0 presents opportunities for sustainability by streamlining and enhancing business activities management, reducing costs, and improving quality. The integration of digital technologies thus enables a more efficient and streamlined production process, which is in perfect alignment with the overarching goals of sustainable development.
One of the key and distinct advantages of digital technologies lies in their remarkable ability to foster innovation. They provide enterprises with unprecedented access to vast amounts of data. Through sophisticated data analytics, valuable insights can be gleaned into customer preferences, market trends, and emerging opportunities. Artificial Intelligence (AI) and machine learning algorithms are particularly powerful in this regard, as they can identify intricate patterns and correlations within the data. This empowers companies to develop novel products and services that are finely tuned to better meet customer demands. This data-driven innovation not only gives enterprises a competitive edge in the market but also serves as a catalyst for growth, as posited by Varriale et al. (2024). Di Vaio et al. (2020) also highlight the close relationship between AI and business models in the context of sustainable development goals. AI can analyze data to support and inform decision-making processes, thereby leading to the development of innovative business models that are not only more sustainable but also highly responsive to the dynamic needs of the market.
In the context of today's highly globalized economy, supply chain management has become a critical determinant of enterprise success. Digital technologies offer enhanced visibility and traceability throughout the supply chain. Blockchain technology, for example, ensures transparency and accountability by meticulously recording every transaction and movement of goods. This allows enterprises to accurately track the origin and journey of products, verify their authenticity, and ensure compliance with ethical and environmental standards. Geospatial technologies also contribute significantly by enabling more efficient route planning and inventory management in supply chain logistics, as elucidated by Varriale et al. (2024). Gebhardt et al. (2022) further emphasize that industry 4.0 technologies, including blockchain and geospatial technologies, act as enablers of collaboration within circular supply chains. They enhance the transparency and efficiency of supply chain operations, which is of utmost importance for sustainable development.
Digital technologies have also brought about a revolutionary transformation in customer relationship management. With the aid of customer relationship management (CRM) software and digital marketing tools, enterprises can collect and analyze customer data with greater precision. This enables them to personalize their marketing strategies, tailoring them to individual customer preferences, and thereby improve customer service. E-commerce platforms have revolutionized the shopping experience, providing customers with seamless access to a wide range of products and services from anywhere and at any time. This enhanced customer experience leads to increased customer satisfaction, loyalty, and repeat business, as stated by Varriale et al. (2024). Chen et al. (2023) emphasize that digital technologies support environmental sustainability through the application of lean principles, which can also be effectively applied to customer relationship management. By leveraging data analytics and digital tools, enterprises can gain a deeper understanding of customer needs and preferences, leading to more efficient and sustainable customer interactions.
The digital transformation of enterprises has a profound impact on their ability to attract and retain talent. In the digital age, employees have come to expect to work with the latest and most advanced technologies and tools. Enterprises that wholeheartedly embrace digitalization are more likely to attract highly skilled and innovative individuals who are eager to contribute to a modern and progressive work environment. Moreover, digital technologies have enabled remote work and flexible work arrangements, which have expanded the talent pool and promoted a better work-life balance for employees. As discussed by Maddikunta et al. (2022), industry 5.0 technologies focus on energy efficiency, storage, and the biological sphere, as well as individualized human-machine interaction. These aspects of digital transformation contribute to creating a more attractive work environment for employees, aligning with the principles of sustainable development in the workplace.
Digital technologies have become indispensable for enterprise development in modern conditions. They offer a plethora of benefits, including improved operational efficiency, enhanced innovation capabilities, optimized supply chain management, better customer relationships, and increased access to talent. Enterprises that strategically adopt and integrate these technologies into their operations are better positioned to thrive in a highly competitive and dynamic business environment. They can achieve sustainable growth and make significant contributions to overall economic development. The integration of digital technologies is not only a response to the challenges of the modern business world but also a key strategy for enterprises to meet the demands of sustainable development and maintain their competitiveness in the long run.
Foreign scholars have been at the forefront of research in digital transformation, having started early and developed a relatively rich theoretical system. Porter and Millar (1985) were among the first to introduce the concept of "information strategy," highlighting the crucial importance of information technology in enterprise strategy. Subsequently, Brynjolfsson and Hitt (2000) further noted that the extensive application of information technology can substantially improve the productivity and competitiveness of enterprises. In recent years, with the rapid rise of technologies such as big data, cloud computing, and artificial intelligence, foreign scholars have increasingly focused on exploring the role of these new technologies in promoting the digital transformation of enterprises.
Domestic scholars have also made significant strides in their research in the field of digital transformation. Jiao Yong (2017) and other scholars have pointed out that digital transformation is a key path for Chinese enterprises to achieve high-quality development. They have emphasized the role of digital technology in enhancing the innovation ability of enterprises and optimizing resource allocation. At the same time, domestic scholars have also put forward many targeted digital transformation strategies and suggestions based on the actual situation of Chinese enterprises. For example, Xiao Jinghua et al. (2020) proposed the "three-step" strategy of digital transformation based on a case study of Chinese manufacturing enterprises.
Both domestic and foreign scholars have verified the positive impact of digital transformation on the sustainable development of the enterprise economy through a large number of empirical studies. For instance, Bharadwaj et al. (2013) conducted a comprehensive survey of numerous enterprises around the world and found that digital transformation can significantly improve the market response speed and customer satisfaction of enterprises. Domestic scholars such as Zhao Zhen (2015) discovered that digital transformation can significantly reduce the data analysis complexity of Chinese manufacturing enterprises.
At the micro level, scholars at home and abroad primarily focus on how enterprises can enhance their competitiveness and achieve sustainable development through digital transformation. Research in this area encompasses various aspects, including the drivers, process, outcomes, and challenges of digital transformation. Scholars have identified that the main drivers of digital transformation include market competition pressure, changes in customer demand, and technological progress. For example, Venkatraman et al. (1993) pointed out that in the face of increasingly fierce market competition, enterprises need to optimize their operational processes, improve service quality, and reduce costs through digital transformation. The process of digital transformation is described as a complex organizational change process, involving changes at multiple levels, including technology, organization, and culture. Nambisan (2017) proposed the "four-stage model" of digital transformation, which includes exploration, development, expansion, and integration stages, each accompanied by different challenges and opportunities. The impact of digital transformation on enterprise performance is one of the key research priorities. A large number of empirical studies have demonstrated that digital transformation can significantly improve key performance indicators such as productivity, innovation capacity, market response speed, and customer satisfaction. Scholars have also delved deeply into the challenges that enterprises may face during the digital transformation process, such as technical obstacles, organizational resistance, and capital shortage, and have proposed corresponding countermeasures and suggestions.
At the macro level, scholars are concerned with the impact of digital transformation on the entire industry and the regional economy. The research in this field mainly involves the concept, characteristics, and development trend of the digital economy, as well as the role of digital transformation in upgrading the industrial structure and transforming the economic growth mode. As a new economic form, the digital economy is characterized by being data-driven, platform-based, networked, and intelligent. Scholars at home and abroad have engaged in in-depth discussions on the definition, connotation, and boundary of the digital economy, and have reached a relatively unified understanding. Digital transformation promotes the optimization and upgrading of the industrial structure by facilitating the deep integration of traditional industries and digital technologies. Scholars have analyzed the role and mechanism of the digital economy in promoting the transformation and upgrading of traditional industries such as manufacturing and service industries. Digital transformation has also driven the transformation of the economic growth mode from traditional factor-driven to innovation-driven. Scholars have verified the positive contribution of the digital economy to economic growth through empirical research and have explored the underlying mechanisms.
In conclusion, with the continuous development and popularization of digital technology, the future trend of digital transformation is becoming increasingly clear. Scholars at home and abroad generally believe that digital transformation will exhibit the following important trends in the future:
A. Technology Integration and Innovation: The deep integration of artificial intelligence, big data, cloud computing, the Internet of Things, and other technologies will drive the emergence of new technological innovation and application scenarios, providing more abundant technical means and solutions for enterprise digital transformation.
B. Platform and Ecology: Digital platforms will become crucial carriers for the digital transformation of enterprises. By constructing an open, collaborative, and win-win digital ecosystem, they will promote close cooperation and resource sharing among upstream and downstream enterprises in the industrial chain.
C. Intelligence and Automation: Intelligence and automation will be an important direction for the digital transformation of enterprises. Through the introduction of intelligent robots, automatic production lines, and other intelligent equipment and technical means, the intelligent and automatic management of the production process will be realized.
D. Green and Sustainable: Digital transformation will drive the development of enterprises towards a green, low-carbon, and sustainable direction, reducing their environmental burden and carbon emissions through optimized resource allocation and improved energy efficiency.
Artificial intelligence technology will continue to be at the core of digital development, with its application deepening in various fields such as healthcare, finance, and manufacturing. In education, artificial intelligence technology will offer more personalized and efficient learning experiences, helping students better master knowledge and skills and improve learning efficiency through intelligent teaching systems and personalized learning plans. In the medical field, it will assist the medical industry in achieving more accurate and efficient diagnosis and treatment, thereby enhancing the quality and efficiency of medical services. In the financial sector, it will enable financial institutions to conduct more intelligent risk assessment and management, improving the reliability and security of financial services. In the manufacturing sector, it will help enterprises achieve more automated and intelligent production and management, leading to increased production efficiency and quality.
The Internet of Things technology will also have a wide range of applications. In smart homes, it will realize the interconnection of home devices, enhancing the convenience and comfort of family life. In intelligent transportation, it will be applied to the intelligent management and control of vehicles, improving road traffic safety and efficiency. In intelligent agriculture, it will enable the intelligent management and control of agricultural production, improving production efficiency and quality.
Blockchain technology, as a decentralized distributed ledger technology, will be widely used in finance, supply chain management, copyright protection, and other fields to ensure the security and transparency of data. It will also be combined with artificial intelligence, big data, cloud computing, and other technologies to form a more comprehensive and intelligent technology system, enhancing the level of data processing and analysis.
The rise of emerging technologies such as virtual reality and augmented reality will provide users with more immersive experiences, bringing new application scenarios and business models in entertainment, education, healthcare, and other fields. The development of 6G technology is transitioning from the concept formation stage to the technology breakthrough stage. It will possess higher performance, stronger intelligence, be greener and low-carbon, have wider coverage, and offer enhanced security, further promoting the development of the Internet of Things and intelligent technologies.
The proportion of intelligent computing power scale in China will continue to increase, and the scale of the cloud computing market will grow rapidly. The deployment of new network infrastructure represented by 6G and satellite Internet will be accelerated, the layout of computing infrastructure will be further optimized, and the allocation of computing resources will be more reasonable and orderly.
The international cooperation space for digital technology will expand further, with the construction of the "digital Silk Road" steadily progressing and the scope of "Silk Road e-commerce" partner countries widening.
Around the basic frontier fields and key core technologies of digital technology, international competition will intensify. All countries are actively vying for the commanding heights of the global value chain and competing for a say in industrial development. To sum up, the development trend of digital technology is diverse and complex, involving multiple fields and industries. With the continuous progress of science and technology and the development of society, digital technology will continue to drive the transformation and development of society.
An increasing number of Chinese enterprises have incorporated digital transformation as an integral part of their enterprise development strategy. They should formulate a detailed digital transformation roadmap, clearly define the transformation goals and implementation paths, and realize the innovation of business models and management models through technology upgrading and process reengineering. The application scenarios of digital technology in enterprises are becoming increasingly rich, with various links such as supply chain management, manufacturing, marketing, and customer service gradually undergoing digital transformation. For example, Petrochina Tarim Oilfield Company has achieved efficient and intelligent oilfield operation through an intelligent operation center, and China Mobile Guangdong has incubated data innovation applications based on a big data platform to assist in the digital transformation of finance.
Enterprises have recognized the importance of digital talent and have increased their efforts in talent training. They are adopting various methods such as school-enterprise cooperation and internal training to enhance the digital skills and literacy of employees, providing a strong talent guarantee for the digital transformation of enterprises.
In the future, digital technology will be more closely integrated with enterprise business scenarios, giving rise to new business models and service models. For instance, the further upgrading of intelligent manufacturing can be achieved through the combination of artificial intelligence and the Internet of Things technology. Cloud native architecture will become an important support for enterprise digital transformation. This architecture improves the flexibility and scalability of the system, reduces operation and maintenance costs, and enables enterprises to quickly adapt to market changes and business needs.
With the in-depth development of digital transformation, data security and privacy protection will become the focus of enterprises. Enterprises need to strengthen their data security management and privacy protection capabilities to ensure the secure and compliant use of user data.
In summary, the application of digital technology in Chinese enterprises has yielded remarkable results and is showing a trend of rapid development. In the future, with the continuous progress of technology and the expansion of application scenarios, digital technology will play an even more crucial role in promoting the high-quality development of Chinese enterprises.














CHAPTER 2
ANALYSIS OF CHINESE ENTERPRISES' SUSTAINABLE DEVELOPMENT MANAGEMENT SYSTEM IN CONTEXT OF DIGITALISATION


2.1. Experience of digitalisation of sustainable development management system of Chinese enterprises

In recent years, Chinese enterprises have been increasingly adopting digital technologies to enhance their sustainable development management systems. This has been driven by various factors, including the need to comply with environmental regulations, meet consumer demands for sustainable products and services, and gain a competitive edge in the market. The following examples from different industries illustrate the diverse ways in which Chinese enterprises are leveraging digital technologies for sustainable development.
2.1.1 Adoption of Digital Technologies in Different Sectors
In the manufacturing sector, the digital transformation journey has been marked by remarkable achievements. CNPC Tarim Oilfield Company stands as a prime example, having constructed an intelligent operation center that intricately integrates the Internet of Things and big data analysis. This state-of-the-art facility empowers the company to conduct real-time monitoring of oilfield production conditions with unparalleled precision. By leveraging the vast amounts of data collected, it can optimize the production process in ways that were previously unimaginable. The result has been not only significant improvements in production efficiency but also a notable enhancement in the quality of the output. Through this digitalization effort, the company has been able to minimize downtime, reduce waste, and ensure a more consistent and reliable production flow.
Anshan Iron and Steel has embarked on a similar path, developing a data-driven intelligent factory for its entire steel production process. By harnessing the power of big data and artificial intelligence, it has achieved a level of control over production links that was hitherto unattainable. The accurate control afforded by these technologies has led to enhanced efficiency at every stage of production. For instance, the optimization of raw material usage and energy consumption has been made possible, resulting in reduced costs. Moreover, the quality of the steel produced has been elevated, meeting and even exceeding the stringent standards of the industry. This has not only strengthened the company's competitive position but also contributed to the sustainable development of the steel manufacturing sector.
Haier Group, a renowned leader in intelligent manufacturing, has been at the vanguard of digital transformation. Its intelligent factories and digital workshops, enabled by the Internet of Things and big data, have redefined the production landscape. The production process has been automated to a large extent, with intelligent systems making real-time decisions based on data inputs. This has led to a seamless flow of operations, enhanced productivity, and a significant reduction in human error. Additionally, Haier's digital supply chain platform has revolutionized the way the company manages its supply chain. Information sharing and collaborative operations have become the norm, leading to a substantial reduction in inventory levels and logistics costs. As noted by Ghobakhloo (2020), such digital transformations in manufacturing are emblematic of the industry 4.0 trend. This trend not only offers opportunities for enhanced productivity but also paves the way for more sustainable resource utilization. By optimizing production processes and reducing waste, manufacturing companies can contribute to environmental conservation while remaining economically viable.
The energy industry has also been a hotbed of digital advancements. State Grid's construction of an interconnected and shared energy industry cloud network is a testament to the sector's commitment to digital transformation. This network, which forms a key part of its "digital new infrastructure," has enabled a plethora of services. Energy station management has been streamlined, with real-time data on energy generation and distribution facilitating more efficient operations. Design coordination has been enhanced, allowing for better planning and optimization of energy infrastructure. Remote monitoring capabilities have also been introduced, ensuring the timely detection and resolution of issues. These digital initiatives have played a pivotal role in promoting the digital transformation of the energy sector, making it more resilient and efficient.
Ningde Times, a leading power battery manufacturer, has been at the forefront of adopting advanced digital technologies and management methods. Its digital energy management system and intelligent manufacturing system work in tandem to monitor and optimize energy consumption and emissions in real-time. By closely tracking energy usage patterns, the company can identify areas for improvement and implement measures to reduce consumption. This has not only led to cost savings but also a significant reduction in the company's carbon footprint. Additionally, the company's efforts in waste battery recycling are a prime example of its commitment to the circular economy. Through recycling, valuable resources are recovered, reducing the need for virgin materials and thereby minimizing resource consumption and environmental pollution. As Varriale et al. (2024) suggest, digital technologies are indeed crucial in optimizing energy management and promoting sustainable production in the energy industry.
In the service industry, the Flower Orange Tourism Platform of OCT Group has emerged as a pioneer in digital transformation. Its comprehensive online tourism service platform, built on the unique e-commerce model of the tourism industry, has transformed the way tourists interact with travel services. By leveraging digital technology, the platform has optimized the service process from start to finish. From seamless online bookings to personalized travel itineraries, the user experience has been greatly enhanced. This has not only increased customer satisfaction but also driven the digital transformation of the cultural tourism business. Through data analytics, the platform can gain insights into customer preferences and behavior, enabling it to offer targeted marketing and tailored services.
Chongqing Rural Commercial Bank Co., Ltd. has also made significant strides in the digital realm. Its "bank intelligent digital platform for perceptual and cognitive ability" has achieved a remarkable high electronic channel transactions replacement rate. By integrating various technologies such as artificial intelligence, machine learning, and mobile banking applications, the bank has been able to provide customers with a diverse range of access methods. Customers can now conduct transactions with ease, whether through their mobile devices or online banking portals. This has not only improved the convenience of banking services but also enhanced the intelligence of the bank's operations. For example, the platform can analyze customer transaction patterns to offer personalized financial advice and detect potential fraud in real-time.
The information technology industry is inherently at the forefront of digital transformation. Sinochem energy technology "66 cloud chain" has built an extensive digital infrastructure that spans petrochemical supply chain operations. Its integrated solutions for vehicle booking, transportation visualization, and online logistics have revolutionized the supply chain management in the petrochemical sector. Supply chain transparency has been significantly enhanced, allowing all stakeholders to have real-time visibility into the movement of goods. This has led to more efficient logistics operations, reduced transportation costs, and minimized the risk of supply chain disruptions.
Huawei, a global leader in ICT solutions, has been a trailblazer in digital management. Through its digital platform, it has achieved seamless digital management across the entire R&D, production, and sales chain. Data mining and analysis are at the core of its operations, with big data and artificial intelligence being harnessed to gain valuable insights. These insights are then used to drive innovation, optimize production processes, and enhance customer satisfaction. Moreover, Huawei's collaborations with universities and research institutions have been instrumental in driving technological innovation. By pooling together the expertise of academia and industry, new technologies and solutions are being developed, and talent is being nurtured for the future.
Alibaba, a dominant e-commerce player in China, has redefined the business landscape with its digital tools. Its e-commerce and payment platforms have enabled disruptive innovation in the business model. By leveraging big data and artificial intelligence, Alibaba can offer highly personalized shopping experiences and services. It can analyze customer behavior and preferences to recommend products that are tailored to individual needs. This has not only increased customer loyalty but also supported the transformation and sustainable development of small and medium-sized enterprises. Through its platform, SMEs can access a wider market, improve their operational efficiency, and adopt more sustainable business practices.
In the agriculture sector, China Post Group has been leveraging digital postal services to promote rural revitalization. By optimizing rural logistics with digital technology, it has overcome many of the traditional barriers faced by the agricultural sector. The upward movement of agricultural products has been facilitated, ensuring that farmers can get their produce to market more efficiently. At the same time, the downward flow of industrial products has been streamlined, providing rural communities with access to essential goods. This has contributed to the prosperity of the rural economy by increasing farmers' incomes, improving rural infrastructure, and fostering the growth of rural businesses. Digital technology has thus become a catalyst for sustainable development in the agriculture sector, bridging the gap between urban and rural areas and promoting a more balanced economic growth.
In conclusion, the adoption of digital technologies across different sectors in China has been a game-changer. It has not only enhanced the operational efficiency and competitiveness of enterprises but also contributed to sustainable development in various ways. From reducing environmental impact to improving social and economic outcomes, digitalization has become an indispensable tool for enterprises in the pursuit of sustainable growth. As the digital landscape continues to evolve, it is expected that more innovative applications and synergies will emerge, further driving the sustainable economic development of Chinese enterprises.
2.1.2 Role of Digital Platforms in Supply Chain Management
Digital platforms have emerged as a transformative force, revolutionizing supply chain management across a diverse range of industries. Their impact is far-reaching and has redefined the way businesses operate and interact within the supply chain ecosystem.
In the manufacturing realm, Haier's digital supply chain platform serves as a prime illustration of the power of real-time data sharing and collaboration. By leveraging advanced technologies such as the Internet of Things (IoT), cloud computing, and big data analytics, Haier has been able to create a seamless flow of information throughout its supply chain. This real-time data sharing allows all stakeholders, from suppliers to manufacturers and distributors, to have instant access to critical information. For instance, suppliers can receive real-time updates on production schedules and inventory levels, enabling them to adjust their production and delivery plans accordingly. This level of coordination minimizes the bullwhip effect, where small fluctuations in demand at the retail level can lead to amplified inventory fluctuations upstream. As a result, costs are significantly reduced through optimized inventory management, reduced lead times, and enhanced production planning. The improved efficiency not only benefits the bottom line but also enables Haier to respond more quickly to market changes, ensuring that products are delivered to customers in a timely manner.
In the energy sector, State Grid's cloud network has played a pivotal role in enabling better coordination and management of energy resources. The cloud-based platform serves as a centralized hub for data collection, analysis, and dissemination. It allows for real-time monitoring of energy generation, transmission, and distribution, providing operators with a comprehensive view of the entire energy supply chain. This enhanced visibility enables more efficient load balancing, as energy can be redirected in real-time to areas with higher demand. Additionally, the cloud network facilitates predictive maintenance of energy infrastructure. By analyzing data from sensors installed on power plants, substations, and transmission lines, potential faults can be detected in advance, reducing downtime and ensuring a more reliable energy supply. This not only optimizes the utilization of energy resources but also contributes to the overall stability and sustainability of the energy grid.
Sinochem's "66 cloud chain" in the petrochemical industry has been a game-changer in breaking data isolation and enhancing supply chain transparency. Traditionally, the petrochemical supply chain has been complex and fragmented, with data silos existing between different entities. The "66 cloud chain" platform has integrated various stakeholders, including suppliers, producers, logistics providers, and customers, onto a single digital ecosystem. Through blockchain technology, the platform ensures the immutability and traceability of data, providing end-to-end visibility of the supply chain. For example, customers can track the origin and journey of petrochemical products, verifying their quality and compliance with environmental and safety standards. This transparency not only builds trust among stakeholders but also enables more efficient supply chain operations. It allows for better risk management, as potential bottlenecks or disruptions can be identified and addressed promptly. Moreover, the platform promotes sustainable practices by enabling the tracking of carbon emissions and other environmental metrics throughout the supply chain.
E-commerce platforms, exemplified by Alibaba, have had a profound impact on supply chains in the retail sector. These platforms have transformed the traditional retail supply chain model by leveraging digital technologies to enable more efficient inventory management and faster delivery times. Through data analytics and machine learning algorithms, e-commerce platforms can accurately forecast demand, allowing retailers to optimize their inventory levels. This reduces the need for excessive stockpiling, minimizing warehousing costs and the risk of obsolete inventory. Additionally, the integration of logistics partners onto the platform enables seamless order fulfillment and last-mile delivery. For example, real-time tracking of shipments and dynamic routing optimization ensure that products are delivered to customers as quickly as possible. The ability to offer same-day or next-day delivery has become a competitive advantage in the e-commerce landscape, enhancing customer satisfaction and loyalty.
Overall, these digital platforms enhance supply chain visibility, optimize logistics, and enable better decision-making at every stage of the supply chain. The increased visibility provided by these platforms allows businesses to have a holistic view of their supply chain operations, from raw material sourcing to final product delivery. This enables them to identify inefficiencies, bottlenecks, and areas for improvement more easily. By optimizing logistics, such as through route planning, load consolidation, and transportation mode selection, digital platforms can reduce transportation costs and environmental impact. For example, algorithms can determine the most fuel-efficient routes for delivery trucks, minimizing carbon emissions. Moreover, the data analytics capabilities of these platforms enable businesses to make more informed decisions. By analyzing historical data and real-time information, they can predict demand patterns, optimize production schedules, and allocate resources more effectively. This ultimately leads to reduced waste, as overproduction and underutilization of resources are minimized. The enhanced sustainability of supply chains through digital platforms is not only beneficial for individual businesses but also for the environment and society as a whole. It promotes more efficient resource utilization, reduces carbon emissions, and contributes to the circular economy by enabling better management of waste and recycling. As digital technologies continue to evolve, the role of digital platforms in supply chain management is expected to expand further, driving even greater efficiencies and sustainability in the global supply chain.
2.1.3 Impact on Environmental and Social Performance
The digitalisation of the sustainable development management system has exerted a profound and far-reaching impact on the environmental and social performance of Chinese enterprises, permeating various sectors and driving positive change.
In the manufacturing sector, companies such as Anshan Iron and Steel and CNPC Tarim Oilfield Company have been at the forefront of leveraging digital technologies to enhance their environmental stewardship. Anshan Iron and Steel's data-driven intelligent factory not only optimizes production processes but also enables precise control over resource consumption. Through real-time monitoring and analytics, the company can identify areas of inefficiency in energy usage and raw material utilization. This has led to a significant reduction in waste generation, as the production system can be fine-tuned to minimize overproduction and scrap. Additionally, the implementation of digital technologies has facilitated the adoption of cleaner production methods. For example, advanced sensors can detect and control emissions more effectively, ensuring compliance with environmental regulations and contributing to overall air and water quality improvement. CNPC Tarim Oilfield Company's intelligent operation center, integrating the Internet of Things and big data analysis, has revolutionized oilfield production. Real-time data on well performance and reservoir conditions allows for optimized extraction processes, reducing the environmental footprint associated with oil exploration and production. By minimizing the need for excessive drilling and maximizing the recovery rate of hydrocarbons, the company has achieved substantial energy savings and a reduction in greenhouse gas emissions.
In the energy industry, Ningde Times stands out with its digital energy management system. This system continuously monitors and analyzes energy consumption patterns across the entire production process. By leveraging data analytics and machine learning algorithms, the company can identify energy-intensive operations and implement targeted energy-saving measures. For instance, the system can adjust the operation parameters of manufacturing equipment to operate at peak energy efficiency levels. In addition to energy conservation, the digital energy management system also plays a crucial role in emission reduction. It enables the company to closely track and manage emissions from its production facilities, ensuring compliance with environmental standards. Through process optimization and the adoption of cleaner energy sources, Ningde Times has been able to significantly reduce its carbon footprint, making a substantial contribution to the global effort in combating climate change.
The Flower Orange Tourism Platform in the service industry is a prime example of how digital technology can drive sustainable tourism. By leveraging big data analytics, the platform can accurately predict tourist demand in different regions and time periods. This enables more efficient resource allocation, ensuring that tourist facilities and services are optimally utilized. For instance, hotels can adjust their room inventories based on real-time demand forecasts, reducing overbooking and associated waste. Moreover, the platform can identify areas that are at risk of over-tourism and implement measures to mitigate its negative impacts. By promoting alternative tourist destinations and off-peak travel, the Flower Orange Tourism Platform helps to distribute tourist flows more evenly, reducing the strain on popular tourist spots and protecting the natural and cultural heritage of these areas. This not only benefits the environment but also enhances the overall tourist experience, leading to increased customer satisfaction and repeat business.
In the agriculture sector, China Post Group's digital services have been a catalyst for rural development and social welfare enhancement. Through the optimization of rural logistics using digital technology, the group has established a seamless supply chain that connects farmers with urban markets. This has significantly reduced post-harvest losses by ensuring the timely transportation and distribution of agricultural products. By providing farmers with access to a wider market, digital platforms have increased their income and livelihood opportunities. Additionally, China Post Group's digital initiatives have extended beyond logistics. For example, the provision of digital financial services has enabled farmers to access credit and insurance more easily, facilitating agricultural investment and risk management. The group has also played a role in disseminating agricultural knowledge and best practices through digital channels, empowering farmers to adopt more sustainable farming methods and improve productivity.
Moreover, digital technologies have become a powerful enabler for better communication and engagement with stakeholders. Huawei's collaborations with educational institutions exemplify the positive impact on talent development. By sharing its technological expertise and providing resources such as training programs and research opportunities, Huawei helps to cultivate a new generation of digital-savvy professionals. This not only benefits the students by enhancing their career prospects but also addresses the industry's growing demand for skilled digital talent. In various sectors, companies are leveraging digital platforms to interact with customers and address social concerns more effectively. For instance, in the consumer goods industry, companies can use social media platforms to engage with consumers on sustainability issues. They can share information about their environmental and social initiatives, gather feedback, and involve customers in the co-creation of sustainable products and services. This two-way communication builds trust and loyalty among consumers, who are increasingly conscious of the social and environmental impact of their purchasing decisions.
In conclusion, Chinese enterprises across diverse industries have indeed amassed rich experience in the digitalisation of their sustainable development management systems. The adoption of digital technologies and the utilization of digital platforms have yielded tangible benefits in terms of improved operational efficiency, enhanced environmental sustainability, and strengthened social responsibility. However, it is important to acknowledge that challenges such as data security, privacy, and the digital divide persist and require concerted efforts to address. As digital technology continues to evolve at a rapid pace, Chinese enterprises must remain at the forefront of innovation and adaptation. Future research could focus on exploring novel strategies to further optimize these digital initiatives. This could involve investigating advanced data analytics techniques to extract more actionable insights from the vast amounts of data generated by digital systems. Additionally, research could explore ways to enhance the security and privacy of digital platforms through the development of robust encryption algorithms and secure data storage solutions. Overcoming the digital divide could involve initiatives to improve digital infrastructure in rural and underprivileged areas, as well as providing training and support to enable small and medium-sized enterprises to fully embrace digital technologies. By addressing these challenges, Chinese enterprises can unlock the full potential of digitalisation and contribute more effectively to the achievement of sustainable economic development goals.

2.2. The impact of digital transformation on the sustainability management system of Chinese enterprises

Digital transformation has brought profound and far-reaching impacts on the sustainability management system of Chinese enterprises, reshaping their operational models, strategies, and performance in multiple dimensions.
2.2.1 Environmental Performance
A significant aspect of the impact is on environmental performance. Through the adoption of digital technologies, Chinese enterprises have been able to better monitor and manage their environmental footprint. For instance, as demonstrated by Wang et al. (2022), digital transformation can lead to a reduction in pollution emissions. By leveraging technologies such as the Internet of Things (IoT), big data analytics, and artificial intelligence, enterprises can optimize production processes, minimize waste, and enhance energy efficiency. IoT sensors can be deployed to monitor energy consumption in real-time, enabling companies to identify areas of inefficiency and take corrective actions promptly. Big data analytics can process large volumes of environmental data, providing insights for better decision-making regarding resource allocation and process optimization. This is in line with the global trend of businesses leveraging digitalization to contribute to environmental sustainability (Avramov et al., 2022; Bhutta et al., 2022; Drempetic et al., 2020). According to Kunkel and Matthess (2020), the potential of information and communication technologies (ICTs) for environmental sustainability is increasingly relevant as their application in industrial production grows. Additionally, Chowdury et al. (2019) documented that companies like Microsoft and Nokia are researching the integration of IoT-based water-quality monitoring into smart city approaches, highlighting the potential of digital technologies in environmental management.
2.2.2 Operational Efficiency and Innovation
Digital transformation also has a substantial impact on operational efficiency and innovation. It enables enterprises to streamline their operations, reduce costs, and improve productivity. For example, in the manufacturing sector, the integration of digital technologies allows for more precise production planning and control, leading to reduced production cycle times and inventory levels. According to Ghobakhloo (2020), digitalization in manufacturing, as part of the Industry 4.0 concept, offers opportunities for enhanced productivity and quality through improved business process management. Moreover, digital transformation fosters innovation by providing access to new data and insights. Enterprises can use these to develop new products and services, improve existing offerings, and explore new business models. This is supported by the research of Wang et al. (2023), who found that digital technology can drive green innovation, which in turn contributes to both environmental and economic sustainability. As noted by Nambisan et al. (2019), the digital transformation of innovation and entrepreneurship brings progress, challenges, and key themes that are crucial for enterprise development. Digital technologies provide the means for companies to innovate and adapt in a rapidly changing business environment.
2.2.3 Supply Chain Management
In supply chain management, digital technologies have revolutionized the way Chinese enterprises operate. Blockchain technology, for instance, enhances supply chain transparency and traceability, enabling companies to track the origin and movement of products more effectively. This is crucial for ensuring product quality, safety, and sustainability. As Gebhardt et al. (2022) noted, digital technologies in the supply chain can improve collaboration and information sharing among different stakeholders, leading to more efficient and sustainable supply chain operations. E-commerce platforms have also expanded market reach and enabled more seamless transactions, while digital analytics help optimize logistics and inventory management, reducing waste and carbon emissions associated with transportation and storage. In the study by Queiroz et al. (2021), it was emphasized that Industry 4.0 and digital supply chain capabilities are closely related, and the application of digital technologies can enhance supply chain performance.
2.2.4 Stakeholder Engagement
Digital transformation has facilitated better stakeholder engagement for Chinese enterprises. Through digital platforms and social media, companies can communicate more effectively with customers, employees, investors, and the wider community. This enhanced communication enables enterprises to better understand stakeholder expectations and concerns, and incorporate them into their sustainability strategies. For example, companies can use social media to share their environmental and social initiatives, receive feedback, and build stronger relationships with customers. Additionally, digital tools can be used to engage employees in sustainability efforts, such as through online training programs and internal communication platforms, enhancing their awareness and commitment to sustainable practices ( Cheng et al., 2014; Gillan et al., 2021). According to Lamberton and Stephen (2016), digital, social media, and mobile marketing have evolved, and their application in stakeholder engagement can have a significant impact on enterprise sustainability.
In conclusion, digital transformation has emerged as a powerful catalyst for the sustainability management system of Chinese enterprises. It has not only improved environmental performance but also enhanced operational efficiency, innovation capabilities, supply chain management, and stakeholder engagement. As digital technologies continue to evolve, Chinese enterprises should further capitalize on these opportunities to drive sustainable economic development and contribute to global sustainability goals. Future research could focus on exploring how to optimize the integration of digital technologies to achieve even greater sustainability outcomes and address the challenges that may arise during the digital transformation process. For example, studies could investigate how to overcome data security and privacy concerns, bridge the digital divide among different enterprises, and ensure the long-term viability and scalability of digital sustainability initiatives.
In the context of digitalization, let's look at the main directions of transformation of the sustainable development management system of enterprises.
Enterprise management
Changes in organizational structure: Digital transformation will change the organizational structure and management mode of enterprises, transforming from the traditional hierarchical organization to a flat and flexible organization. This requires enterprises to redesign the management process and system mechanism, and strengthen the work of talent training and management innovation.
Optimization of business processes: Digital transformation will bring new business processes and management methods, so as to optimize the business processes and management mode of the enterprise. This requires enterprises to strengthen the understanding and grasp of new business, timely adjust and improve the management system and process norms and other aspects of the work.
Management of data assets: Digital transformation will bring a large number of data assets, which puts forward higher requirements for the data management ability and data security of enterprises. This requires enterprises to strengthen the planning and management ability of data assets, and establish a sound data management system and risk prevention mechanism.
Improvement of talent quality: Digital transformation will bring higher requirements for talent quality, which puts forward higher requirements for talent training and management of enterprises. This requires enterprises to strengthen the staff training and development support ability, establish a sound performance appraisal system and other aspects of the work.
Shaping of corporate culture: Digital transformation will bring new corporate culture and social values, which puts forward higher requirements for the cultural construction and value guidance of enterprises. This requires enterprises to strengthen the ability to shape and develop the corporate culture, and actively create an open, inclusive, innovative and enterprising corporate culture atmosphere.
Improve production efficiency and resource utilization efficiency	
Digital transformation has significantly improved the production efficiency of enterprises through automation and intelligent means. For example, the application of intelligent production lines, automated storage systems and intelligent logistics systems can make the production process more accurate and efficient. At the same time, digital technology also helps enterprises to realize the optimal allocation and efficient utilization of resources, reduce resource waste and environmental pollution, and promote enterprises to develop in a green and low-carbon direction.
Enhance innovation ability and market competitiveness
Rapid response to market changes: Digital transformation enables enterprises to use data analysis and real-time feedback mechanisms to understand market demand and changes faster, and timely adjust product and service strategies, so as to maintain market competitiveness. Digital technology provides opportunities for enterprises to develop new business models and services, such as sharing economy, platform economy, etc. These new business models can create new revenue sources and improve the profitability of enterprises. Digital transformation provides enterprises with rich data resources and advanced analysis tools, enabling enterprises to more accurately grasp the market trends and consumer needs, so as to quickly respond to market changes and launch new products and services in line with the market demand. In addition, digital technology also promotes the innovation atmosphere within the enterprise, through knowledge sharing, cooperation and other ways, to stimulate employees' innovative thinking and creativity, and improve the overall innovation ability of the enterprise. Digital technologies such as big data analysis, Internet of Things (IoT), virtual reality (VR), etc., provide enterprises with powerful innovation tools, and promote enterprises to innovate in products, services, processes and other aspects. Digital transformation encourages enterprises to build an innovation ecosystem with digital technology as the core, and to jointly promote innovation with suppliers, partners, customers and other stakeholders.
Optimize the enterprise operation and management mode
Through the construction of digital platform, digital management realizes the standardization, standardization and informatization of enterprise operation process. This not only improves the operational efficiency and management level of enterprises, but also reduces the operating costs. At the same time, digital technology also provides enterprises with more flexible and efficient decision support means, enabling enterprises to make more scientific and accurate decisions based on data.
Strengthen risk prevention and control and safety guarantee
In the process of digital transformation, enterprises are faced with many risks and challenges, such as information security risks, technology risks, market risks and so on. However, digital technology also provides enterprises with powerful risk prevention and control tools. Through digital risk management platform, data analysis and mining means, enterprises can realize the comprehensive identification and control of internal and external risks, so as to ensure the safety of enterprise operation and development. The real digital transformation enables enterprises to monitor and analyze data in real time, predict potential risks and take preventive measures to reduce losses. Ensure the accuracy and security of data through automated tools to help enterprises more effectively comply with various regulatory requirements.
Cost reduction and efficiency increase
Cost reduction: Digital Transformation By introducing cloud computing, big data and other technologies, enterprises can optimize resource allocation, reduce investment in physical servers and storage facilities, and achieve on-demand payments, thus reducing IT spending. At the same time, automation and process optimization can reduce labor costs, improve operational efficiency, and further reduce operating costs.
Efficiency improvement: The application of automation and intelligent technologies, such as artificial intelligence (AI), machine learning (ML), can automate repetitive tasks, reduce human errors, speed up the decision-making process, and significantly improve the operational efficiency of enterprises.
Optimization of customer experience
Personalized services: Through digital tools and services, enterprises can provide customers with a more personalized product and service experience, and enhance customer engagement and loyalty.
Seamless service experience: Digital channels such as mobile applications, online customer service, and social media, enabling customers to interact with enterprises anytime and anywhere, to obtain a seamless and convenient service experience.
Promotion of sustainable development
Environmental sustainability: Digital technologies such as smart energy management systems can help companies optimize energy use, reduce waste, reduce carbon footprint, and achieve environmental sustainability goals.
Social responsibility enhancement: Digital transformation also encourages companies to focus on social responsibility issues and improve their performance in transparency, fairness and sustainability through digital technology. To sum up, the impact of digital transformation on the enterprise economy is comprehensive and far-reaching. It can not only reduce enterprise costs, improve operational efficiency and market competitiveness, but also optimize customer experience, enhance innovation ability, optimize risk management and promote sustainable development. Therefore, for modern enterprises, digital transformation has become the only way to improve economic benefits and competitiveness.


2.3. The impact of digital transformation on accelerating the innovative development  and sustainable performance of Chinese enterprises

Digital transformation has emerged as a powerful catalyst, significantly impacting the innovative development and sustainable performance of Chinese enterprises. This section delves into the multifaceted ways in which digital technologies are driving change and enhancing the long-term viability and competitiveness of businesses in China.
2.3.1 Driving Innovation through Digitalization
Digital transformation provides Chinese enterprises with unprecedented access to data and advanced technologies, fueling innovation across various aspects of their operations. By leveraging big data analytics, artificial intelligence, and the Internet of Things (IoT), companies can gain deeper insights into customer needs, market trends, and operational inefficiencies. This data-driven approach enables them to develop more innovative products and services that better meet the evolving demands of consumers. For instance, companies can analyze customer behavior data to identify unmet needs and develop personalized solutions, thereby enhancing customer satisfaction and loyalty. Additionally, digital platforms and collaboration tools facilitate knowledge sharing and collaboration within and across organizations, breaking down silos and fostering a culture of innovation. This is supported by the research of Liu et al. (2023), who found that digital transformation can promote enterprise innovation by reducing transaction costs and enhancing the consumer experience. Through digital channels, enterprises can engage with customers in real-time, gathering feedback and co-creating value, which in turn drives continuous improvement and innovation in product design and service delivery. According to Nambisan et al. (2019), the digital transformation of innovation and entrepreneurship brings progress, challenges, and key themes that are crucial for enterprise development. Digital technologies provide the means for companies to innovate and adapt in a rapidly changing business environment.
2.3.2 Impact on Sustainable Performance
The impact of digital transformation on the sustainable performance of Chinese enterprises is profound. From an environmental perspective, digital technologies enable companies to optimize resource allocation, reduce waste, and improve energy efficiency. For example, IoT sensors can be deployed in manufacturing plants to monitor energy consumption in real-time, allowing for more precise control and optimization of energy usage. This not only reduces operational costs but also contributes to environmental sustainability by lowering carbon emissions. In supply chain management, digital platforms enhance transparency and traceability, enabling companies to make more informed decisions about sourcing, production, and distribution. This helps to minimize the environmental footprint associated with the supply chain, such as reducing transportation emissions and waste generation. Moreover, digital transformation can also drive social sustainability by improving working conditions and promoting employee well-being. For example, digital tools can be used for remote work arrangements, providing employees with more flexibility and work-life balance. This is in line with the global trend of businesses leveraging digitalization to achieve a more sustainable future (Avramov et al., 2022; Bhutta et al., 2022; Drempetic et al., 2020). As noted by Kunkel and Matthess (2020), the potential of information and communication technologies (ICTs) for environmental sustainability is increasingly relevant as their application in industrial production grows. Additionally, Chowdury et al. (2019) documented that companies like Microsoft and Nokia are researching the integration of IoT-based water-quality monitoring into smart city approaches, highlighting the potential of digital technologies in environmental management.
2.3.3 Role in Business Model Innovation
Digital transformation is also spurring business model innovation among Chinese enterprises. The integration of digital technologies allows companies to explore new revenue streams and value creation opportunities. For example, the rise of e-commerce and digital platforms has enabled many traditional retailers to expand their market reach and develop omni-channel strategies. By leveraging digital marketing and sales channels, companies can reach a wider customer base and offer more personalized shopping experiences. Additionally, the sharing economy and platform-based business models have emerged as viable alternatives, facilitating more efficient resource utilization and collaboration. Some companies are adopting a service-oriented business model, where they offer digital services and solutions instead of just physical products. This shift not only enhances customer value but also enables companies to adapt more quickly to changing market dynamics and customer preferences. As discussed by Verhoef et al. (2015), the transition from multi-channel to omni-channel retailing is a significant trend enabled by digital transformation, which offers new opportunities for businesses to engage with customers.
2.3.4 Challenges and Opportunities in the Digital Transformation Process
While digital transformation offers significant opportunities, Chinese enterprises also face several challenges in the process. These include issues such as data security and privacy concerns, the need for upskilling the workforce to adapt to new technologies, and the high costs associated with digital infrastructure investment. However, with the right strategies and support, these challenges can be overcome. The government can play a crucial role by providing policy incentives and support for digital innovation, such as tax breaks for companies investing in digital technologies and promoting digital skills training programs. Enterprises themselves need to develop a clear digital strategy, invest in the right technologies, and build a digital culture that encourages innovation and collaboration. According to Lamberton and Stephen (2016), digital, social media, and mobile marketing have evolved, and their application in stakeholder engagement can have a significant impact on enterprise sustainability.
In conclusion, digital transformation is playing a pivotal role in accelerating the innovative development and sustainable performance of Chinese enterprises. By embracing digital technologies, companies can enhance their competitiveness, contribute to environmental and social sustainability, and drive business model innovation. However, to fully realize the potential of digital transformation, enterprises need to address the associated challenges and leverage the opportunities presented by the digital age. Future research could focus on exploring how to further optimize the integration of digital technologies to achieve even greater sustainable performance and innovation outcomes. This could involve studying best practices in different industries, understanding the impact of emerging technologies such as artificial intelligence and blockchain on enterprise sustainability, and developing strategies to overcome the barriers to digital transformation. 










CHAPTER 3
IMPROVING THE MANAGEMENT OF SUSTAINABLE DEVELOPMENT OF CHINESE ENTERPRISES IN THE CONTEXT OF DIGITAL TRANSFORMATION


3.1. Challenges and difficulties in the application of digital technologies for managing enterprise sustainability

Digital transformation involves many emerging technologies, such as cloud computing, big data, artificial intelligence, Internet of Things, etc. These technologies are being updated rapidly, requiring enterprises to continuously invest resources in technology research and development and upgrading to maintain competitiveness.
The integration of different technologies requires solving compatibility problems such as interfaces, protocols and data formats, which increases the difficulty and complexity of technology implementation.
With the deepening of digital transformation, the amount of data processed by enterprises increases sharply, and how to ensure the security and privacy protection of data has become a big challenge.
Digital technology is changing with each passing day, and enterprises need to constantly follow up and apply the latest technologies, such as cloud computing, big data, artificial intelligence, etc. This puts forward higher requirements to the enterprise's technology research and development ability and capital investment.
Enterprise software itself is complex, and new technologies can be daunting. This is a huge challenge from an implementation and data integration perspective, and from an end-user experience perspective.
In the process of digitization, the generation, collection, storage, analysis and utilization of a large amount of data is a big challenge. Uneven data quality, serious data island phenomenon, increased data security risk and other problems, all pose obstacles to the effective use of data resources by enterprises.
With the wide application of digital technology, data security has become increasingly prominent. Hacking attacks, data leakage, cyber crimes and other incidents occur frequently, posing serious threats to the information security of individuals, enterprises and countries. At the same time, the protection of personal privacy also faces huge challenges.
Therefore, in the pursuit of sustainable development, Chinese enterprises face several challenges and difficulties when applying digital technologies to manage their sustainability efforts. These hurdles can impede the full realization of the potential benefits that digitalization offers and require careful consideration and strategic solutions.
3.1.1 Data Management and Security
One of the primary challenges is in data management and security. The digital transformation of enterprises generates vast amounts of data, including sensitive information related to environmental performance, supply chain operations, and stakeholder interactions. Ensuring the integrity, confidentiality, and availability of this data is crucial. Data breaches and cyber-attacks can not only lead to reputational damage but also compromise the effectiveness of sustainability initiatives. For example, if a company's data on carbon emissions or waste management is compromised, it could undermine the credibility of its sustainability reporting. Additionally, integrating data from multiple sources and ensuring its accuracy and consistency for meaningful analysis is a complex task. As digital technologies become more prevalent, enterprises need to invest in robust data governance frameworks and cybersecurity measures to safeguard their digital assets and maintain stakeholder trust (Liu et al., 2023). According to a study by Kshetri (2020), the increasing digitization of business operations has led to a growing concern over data security and privacy. With the proliferation of IoT devices and the collection of large amounts of data, the risk of data breaches has also increased. Enterprises need to implement appropriate security measures such as encryption, access controls, and regular security audits to protect their data.
3.1.2 Technological Integration and Compatibility
Another significant obstacle is the integration and compatibility of different digital technologies. Enterprises often adopt a variety of software applications, hardware systems, and digital platforms to support their operations. However, these technologies may not always work seamlessly together, leading to inefficiencies and disruptions. For instance, an enterprise may struggle to integrate its IoT sensors with its existing enterprise resource planning (ERP) system, hindering the ability to optimize production processes based on real-time data. Compatibility issues can also arise when trying to adopt new digital solutions that need to interface with legacy systems. This requires significant technical expertise and resources to overcome, as well as careful planning and evaluation of technology providers to ensure interoperability (Wang et al., 2022). A research by Queiroz et al. (2021) emphasizes the importance of digital supply chain capabilities and the need for seamless integration of different technologies to achieve efficient supply chain operations. The lack of integration can result in information silos and hinder the flow of data, which is essential for effective sustainability management.
3.1.3 Skills and Talent Gaps
The successful application of digital technologies for sustainability management demands a workforce with the appropriate skills and knowledge. However, many Chinese enterprises face a shortage of digital talent proficient in areas such as data analytics, artificial intelligence, and digital strategy. This skills gap can limit the enterprise's ability to fully leverage digital technologies for sustainability purposes. For example, without data analysts who can interpret and derive actionable insights from environmental data, a company may struggle to identify areas for improvement in its energy consumption or waste reduction efforts. Moreover, upskilling and reskilling the existing workforce to adapt to the digital age can be a time-consuming and costly process. Enterprises need to invest in training programs and collaborate with educational institutions to develop the necessary digital capabilities within their teams (Liu et al., 2023). The study by Nambisan et al. (2019) highlights the need for organizations to develop digital skills and capabilities to thrive in the digital transformation era. Without the right talent, enterprises may find it difficult to implement and manage digital sustainability initiatives effectively.
3.1.4 Regulatory and Policy Uncertainty
The regulatory and policy environment surrounding digital technologies and sustainability is still evolving. In China, as in many other countries, enterprises may face uncertainty regarding compliance requirements and reporting standards. For example, the lack of clear guidelines on how to measure and report the environmental impact of digital technologies themselves can make it difficult for companies to accurately assess and communicate their sustainability performance. Additionally, changes in policies related to data privacy, artificial intelligence, and carbon emissions can impact the viability and cost-effectiveness of digital sustainability initiatives. Enterprises need to closely monitor regulatory developments and engage in industry dialogue to ensure they are well-positioned to adapt to changing requirements (ERM, 2024). As noted by Avramov et al. (2022), the lack of clear and consistent regulations in the area of sustainable investing and ESG reporting can create challenges for enterprises. Uncertainty in regulatory requirements can make it difficult for companies to plan and implement sustainable strategies effectively.
3.1.5 Return on Investment and Cost Management
Implementing digital technologies for sustainability management often requires significant upfront investment. Enterprises need to balance the costs of technology adoption, including hardware, software, and implementation services, with the expected returns in terms of improved environmental and social performance. However, quantifying the return on investment (ROI) of digital sustainability initiatives can be challenging, as the benefits may not be immediately tangible or easily measurable. For instance, the long-term impact of digital supply chain optimization on reducing carbon emissions may be difficult to accurately assess in the short term. This uncertainty can make it difficult for enterprises to justify the investment and allocate resources effectively. Cost management throughout the digital transformation process is also crucial to ensure the financial viability of sustainability projects (Liu et al., 2023). A report by the Boston Consulting Group (2015) highlights the importance of considering the ROI of digital initiatives and the need for careful cost management. Enterprises need to develop a clear business case for digital sustainability investments and continuously evaluate and optimize their spending to ensure the long-term success of their initiatives.
In conclusion, while digital technologies offer great potential for enhancing the sustainability management of Chinese enterprises, they also bring a host of challenges and difficulties. Overcoming these obstacles requires a comprehensive approach that includes strengthening data management and security, addressing technological integration issues, developing digital skills within the workforce, navigating regulatory uncertainties, and effectively managing costs and ROI. By proactively addressing these challenges, Chinese enterprises can better harness the power of digital technologies to achieve their sustainability goals and contribute to the broader transition towards a more sustainable economy. Future research could focus on exploring best practices and innovative solutions to these challenges, as well as case studies of enterprises that have successfully navigated the digital sustainability landscape. Additionally, further studies could investigate the role of government policies and incentives in promoting the adoption of digital technologies for sustainability and how to build a more conducive ecosystem for digital sustainability innovation.
Case 1: Data island phenomenon
Problem description: In the process of promoting the digital transformation, a large manufacturing enterprise found that the data systems between various departments were independent of each other, forming a data island. As a result, data cannot be effectively shared and utilized, which affects the overall operational efficiency of enterprises.
Difficulties: Breaking data islands requires enterprises to replan and integrate existing IT systems to ensure the flow and sharing of data between different systems. This requires the deep transformation of the IT structure of the enterprise, and invest a lot of human and material resources.
Case 2: Fast technology updates
Question description: In order to remain competitive, a fintech company needs to constantly follow up and apply the latest digital technologies, such as blockchain, artificial intelligence, etc. However, these technologies are updated very quickly for enterprises to keep up with the pace of technological development.
Solve the difficulty: enterprises need to establish a strong technology research and development team, continue to track and study the development trend of new technology, and timely apply it to the real business. At the same time, enterprises also need to strengthen the cooperation with scientific research institutions and universities to jointly promote technological innovation and research and development.
Digital transformation requires the cooperation of various departments within the enterprise, but the traditional organizational culture may hinder this change, and the acceptance of new technology by employees and the decision-making speed of the management may become obstacles to the transformation.
Digital transformation often requires the reengineering of the business process of an enterprise to adapt to the new digital environment, which requires enterprises to invest a lot of resources and time, and may face resistance from employees.
Digital transformation needs to break down departmental barriers and realize cross-departmental collaboration, but enterprises may face problems such as difficult coordination and poor communication in practical operation.
Digital transformation requires professional digital talents, but the supply of such talents is in short supply in the market, and enterprises may face problems such as difficulties in recruitment and training.
Existing employees need to receive new digital skills and knowledge training to adapt to the needs of digital transformation. However, problems such as high training cost and difficult to guarantee effects may affect the implementation effect of the training.
In the process of digital transformation, the work content and responsibilities of employees may change. How to encourage employees to actively participate in the transformation and improve work efficiency has become a problem that the enterprise needs to solve.
Low matching degree of talent structure and ability: enterprise employees' understanding and application ability of new technologies are uneven, and the implementation of digital strategy often encounters talent bottleneck, especially the shortage of compound talents who understand both business and digital technology.
Change can be uncomfortable, and organizations may face resistance from employees used to traditional work practices, making it difficult to accept new technologies and processes.
Case study: Talent shortage problem
Problem description: In the process of promoting the digital transformation of a high-tech enterprise, it is found that there is a shortage of compound talents who understand both business and digital technology. This leads to the talent bottleneck in the process of digital transformation.
To solve the difficulty: enterprises need to strengthen talent training and introduction, and cultivate a team of compound talents with digital skills and business knowledge through internal training and external recruitment. At the same time, enterprises also need to establish a perfect incentive mechanism and promotion mechanism to attract and retain excellent talents.
Many enterprises lack clear strategic planning and transformation direction in the early stage of digital transformation, leading to problems such as blindly following the trend and waste of resources in the transformation process.
Digital transformation strategy needs to be closely combined with the business strategy of the enterprise, but there may be disconnection between strategy and business in actual operation, which affects the transformation effect.
Digital transformation requires long-term investment and continuous efforts, but the effect cycle may be long, and enterprises need to have enough patience and determination to meet this challenge.
Digital transformation is not only about integrating new technologies into the operations of an organization, it also requires a comprehensive shift in the way enterprises operate, interact with customers, and deliver value. This comprehensive transformation requires significant change management involving preparation, support, and helping individuals and teams within the organization to adopt and adapt to change.
It is challenging to develop a clear digital transformation strategy aligned with the organization's overall business objectives. Insufficient vision or leadership can hinder progress.
There may be a conflict between the traditional business processes and the efficient operation mode under the digital environment. How to reasonably transform and optimize the existing processes to adapt them to the digital environment is a major difficulty faced by enterprises.
Case study: Change management is difficult
Problem description: In the process of digital transformation, a traditional retail enterprise has encountered the problem of employee resistance to change. Many employees are used to traditional ways of working and are unwilling to accept new digital tools and processes.
Solve the difficulty: enterprises need to improve employees' awareness and acceptance of digital transformation through training and communication. At the same time, enterprises also need to establish corresponding incentive mechanisms to encourage employees to actively participate in the work of digital transformation.
Case study: Business process restructuring is difficult
Problem description: When a manufacturing enterprise promotes the digital transformation, it is found that the existing business process conflicts with the efficient operation mode in the digital environment. For example, the traditional production line layout and process flow cannot meet the needs of intelligent manufacturing.
Solution difficulty: enterprises need to comprehensively sort out and evaluate the existing business processes to find out the existing problems and bottlenecks. Then, combined with digital technology means, design and implement digital business processes more in line with market demand and efficiency requirements. This requires enterprises to invest a lot of time and energy in process reengineering and optimization.
Digital transformation often requires significant investments in technology, skills, and resources, which may be limited for some organizations (especially small and medium-sized enterprises).
Case study: the issue of budget constraints
Problem description: A small and medium-sized enterprise is promoting the digital transformation, which is affected by budget constraints, and is unable to invest enough money in technology research and development and talent introduction. This has hindered the digital transformation process of enterprises.
Solve the difficulty: small and medium-sized enterprises need to raise funds through various ways, such as government subsidies, bank loans, venture capital, etc. At the same time, enterprises also need to reasonably plan the use of funds to ensure that every fund can be fully utilized and exert the maximum benefit market competition intensifies: with the popularization of digital transformation, market competition will become more intense, and enterprises need to continue to innovate to maintain competitive advantage.
With the rapid development of digital technology, the existing regulations, policies and regulatory system may not be fully adapted to the new development needs. How to formulate and improve the relevant laws and regulations and policies, and establish a regulatory system adapted to the characteristics of the development of digital technology, is a problem that needs to be solved. Changes in policies and regulations may have an impact on digital transformation, and enterprises need to pay close attention to policy dynamics and adjust their transformation strategies in time.
Economic fluctuations may have an impact on the financial situation of enterprises, and thus affect the input and progress of digital transformation.
With the rapid development of digital technology, the problem of digital divide is becoming increasingly prominent. There are obvious differences in the development level of digital technology between urban and rural areas, between regions and between different social groups, which may lead to the emergence of social injustice.
To sum up, the specific challenges faced by enterprises in the process of digital transformation are various, which require enterprises to conduct comprehensive consideration and response from multiple dimensions such as technology, organization, personnel, strategy and external environment. By making more scientific and reasonable transformation plans, strengthening cooperation with the government, universities and other institutions, enterprises can overcome these challenges and successfully achieve digital transformation. To overcome these challenges, companies need to develop clear digital transformation strategies, strengthen technology research and development and talent training, optimize business processes and organizational structures, while focusing on data security and privacy protection, and actively respond to changes in regulations, policies and regulatory systems.

3.2. Developing a digitalisation strategy to improve the effectiveness of enterprise sustainability management

With the rapid development of information technology, digital technology has become an important driving force for enterprise transformation and upgrading. However, the successful application of digital technology to enterprise operations is not easy, which requires in-depth thinking and planning from many aspects. The following is a detailed discussion of the successful application strategies and suggestions of digital technology in enterprises, aiming to provide comprehensive guidance and reference for enterprises.
1)Develop a sound digital transformation plan
When promoting the digital transformation, enterprises should first make a scientific and reasonable transformation plan. This includes clarifying the transformation goal, determining the transformation path, and formulating the implementation plan. Before starting the digital transformation, enterprises must first clarify the goals and vision of the transformation. This includes determining what specific business value and competitive advantages the digital transformation will bring to companies, and how to address the current pain points and challenges through digital technology. Clear goals help companies maintain a sense of direction during the transition and ensure that the initiatives are aligned with the overall strategy. After a the goal, enterprises need to develop a detailed roadmap for digital transformation. This includes determining the stage goals, key tasks, schedules, and persons responsible for the transformation. The implementation roadmap should be operational and measurable so that companies can track progress, assess results and adjust strategies. Enterprises should choose appropriate digital transformation technologies and tools according to their actual situation and development needs to ensure the feasibility and effectiveness of their transformation plans.
2)  Strengthen personnel training and team building    
Digital transformation requires enterprises to have a high-quality talent team. Therefore, enterprises should strengthen the training and introduction of digital technical personnel, establish a perfect training mechanism, and improve the digital literacy and skill level of employees. At the same time, enterprises should also build an efficient teamwork mechanism, promote knowledge sharing and collaborative innovation, and provide a strong talent guarantee for digital transformation. Enterprises should strengthen the ability to train and support employees for development, establish a sound performance appraisal system and incentive mechanism and other aspects, and promote management innovation and development motivation. To cultivate digital talents, digital transformation requires a team of staff with digital literacy and skills. Enterprises should formulate digital talent training plans, and cultivate a group of digital talents who understand technology, management and are good at innovation through internal training, external introduction and school-enterprise cooperation. At the same time, enterprises should also establish a digital talent incentive mechanism to stimulate the enthusiasm and creativity of employees. Digital culture is an important support for enterprise digital transformation. Enterprises should actively promote the digital culture, and encourage their employees to learn new technologies, accept new ideas, and embrace new changes. Through holding digital forums, technical exchange meetings and other activities, create a strong digital atmosphere, so that employees can subtly accept the digital concept and put it into practice.
3)  Improve the information security management system
Information security is an important issue that cannot be ignored in the process of digital transformation. Enterprises should establish a sound information security management system, strengthen information security management, and ensure the confidentiality, integrity and availability of enterprise data and information. At the same time, enterprises should also strengthen the training and publicity of information security, improve the information security awareness of employees, and jointly maintain the information security of enterprises. Enterprises should strengthen the construction of the security capacity of data assets, establish a sound network security protection system and risk prevention mechanism, and ensure the security and stability of digital transformation. Enterprises should establish a sound information security protection system, including firewall and intrusion detection.
4) Strengthen cooperation with governments, universities and other institutions
To establish partnerships, digital transformation requires close partnerships with other relevant parties. Enterprises should actively establish cooperative relations with leading enterprises, scientific research institutions and universities in the industry, and jointly carry out technology research and development and talent training. Through cooperation to realize resource sharing and complementary advantages, and promote the in-depth development of digital transformation. Digital transformation requires the joint participation and cooperation of enterprises, governments, universities and other parties. Digital transformation involves multiple fields and expertise, and enterprises need to seek the support and help of external experts. Enterprises can employ professional consulting agencies or teams of experts to provide enterprises with consulting and guidance services for digital transformation. Through the help of experts to solve the technical problems and management problems encountered by enterprises in the process of transformation, to ensure the smooth progress of digital transformation. Enterprises should strengthen the cooperation with the government, universities and other institutions to jointly promote technological progress and personnel training. Through cooperative research and development, joint training and other ways, to improve the technical level and innovation ability of enterprises, to provide strong technical support and talent guarantee for digital transformation. Strengthen the strategic planning and management capabilities of digital transformation.
5) Promote the use of digital technologies and tools
Enterprises should strengthen the research, development, application and promotion of digital technologies and tools, and constantly improve the innovation ability and application efficiency of digital technologies and tools.
6)  Actively create a cultural atmosphere for innovation
Enterprises should actively create an open, inclusive, innovative and enterprising corporate culture atmosphere, encourage employees to give full play to their innovative creativity and development potential, and promote enterprises to achieve the goal of sustainable development.
7) Strengthen technology investment and R & D and innovation
Increasing investment in technology, the rapid development of digital technology requires enterprises to continuously increase investment in technology, including the purchase of advanced hardware and software equipment, the introduction of high-end technical personnel and increase investment in research and development. Enterprises should rationally allocate resources according to their actual situation and development needs to ensure the smooth progress of digital transformation. Promoting technology innovation and application technology innovation is the core driving force of enterprise digital transformation. Enterprises should actively pay attention to the development trend and frontier dynamics of new technologies, introduce and digest and absorb new technologies in time, and promote their wide application in enterprises. At the same time, enterprises should also encourage internal innovation, establish an innovation incentive mechanism, and stimulate the innovation vitality of employees.
8) Optimize the production process and management mode
Integrating supply chain resources, integrating supply chain resources through digital technology, realizing the digital management of logistics, procurement, inventory and other links, can significantly improve the transparency and efficiency of the supply chain. Enterprises should establish a digital supply chain platform to realize information sharing and collaborative operation among suppliers, manufacturers, distributors and consumers, reduce operating costs, improve response speed and optimize the production process. Digital technology can help enterprises optimize the production process and improve production efficiency and product quality. Enterprises should introduce advanced technologies such as intelligent manufacturing systems, automation equipment and robots to realize the automation and intelligence of the production process. At the same time, enterprises should also use lean production, six Sigma and other advanced management methods, continuous improvement and optimization of the production process. Change the management mode, digital transformation not only requires enterprises to optimize the production process, but also requires enterprises to change the management mode. Enterprises should establish a flat and flexible organizational structure, break down departmental barriers, and promote cross-departmental collaboration and resource sharing. At the same time, enterprises should also promote the innovation of management mode, introduce agile management, project management and other advanced management concepts and methods, improve management efficiency and decision-making speed.
9) Strengthen data management and analysis capabilities
The establishment of data management system, data is an important asset in the digital transformation of enterprises. Enterprises should establish a sound data management system, including data collection, storage, processing, analysis and application. Through the introduction of big data, cloud computing and other advanced technologies, the centralized storage and unified management of data, to provide strong support for enterprise decision-making. Improving the ability of data analysis is one of the key capabilities of enterprise digital transformation. Enterprises should establish a professional data analysis team, and use data mining, machine learning and other advanced technologies to conduct in-depth analysis and mining of massive data. Through data analysis, the commercial value and market trend hidden behind the data are found, which provides a scientific basis for the strategic decision of enterprises. Promoting data-driven decision-making is one of the important goals of enterprise digital transformation. Enterprises should establish a data-driven decision-making mechanism, and take the data analysis results as an important basis for decision-making. Through data-driven decision-making to achieve accurate and scientific decision-making, improve the decision-making efficiency and decision-making quality of enterprises.
Moreover, in the context of digital transformation, developing a well-defined digitalisation strategy is crucial for Chinese enterprises to enhance the effectiveness of their sustainability management. Such a strategy should be comprehensive and aligned with the enterprise's overall business objectives and sustainability goals.
3.2.1 Assessing Digital Maturity and Identifying Goals
The first step in developing a digitalisation strategy is to assess the enterprise's current digital maturity level. This involves evaluating the existing digital infrastructure, technological capabilities, and data management practices. By understanding the current state, enterprises can identify areas for improvement and set realistic and achievable goals for digitalisation. For example, a company may find that it has a basic level of digitalisation in its production processes but lacks advanced analytics capabilities for sustainability reporting. Based on this assessment, the goal could be to implement a data analytics solution within a specific timeframe to better measure and manage environmental and social impacts. This process of assessment and goal-setting is essential for tailoring the digitalisation strategy to the enterprise's unique needs and circumstances (Liu et al., 2023). According to a study by Kshetri (2020), enterprises need to have a clear understanding of their digital capabilities and limitations to effectively plan for digital transformation. This includes assessing the availability of digital technologies, the skills of the workforce, and the existing data management systems.
3.2.2 Selecting Appropriate Digital Technologies
Once the goals are defined, the next step is to select the most suitable digital technologies. This requires a careful consideration of the enterprise's operations, sustainability challenges, and available resources. For instance, in supply chain management, technologies such as blockchain can enhance transparency and traceability, enabling better tracking of environmental and social impacts throughout the supply chain. IoT sensors can be deployed in manufacturing plants to monitor energy consumption and equipment performance in real-time, providing valuable data for optimizing production processes and reducing environmental footprint. Artificial intelligence and machine learning can be used for predictive analytics, helping enterprises anticipate and address sustainability risks. It is important to choose technologies that are interoperable and can integrate seamlessly with existing systems to avoid technological silos and ensure a smooth digital transformation process (Wang et al., 2022). The research by Queiroz et al. (2021) emphasizes the importance of digital supply chain capabilities and the need for seamless integration of different technologies to achieve efficient supply chain operations. Enterprises should evaluate different technologies based on their specific requirements and the potential impact on sustainability performance.
3.2.3 Building a Data-Driven Culture
A key aspect of an effective digitalisation strategy is the cultivation of a data-driven culture within the enterprise. This involves promoting the use of data in decision-making processes at all levels of the organization. Employees need to be trained and empowered to collect, analyze, and interpret data relevant to sustainability. For example, frontline workers can be trained to use mobile applications to record environmental data during production activities, while managers can use data dashboards to monitor key sustainability metrics and make informed decisions. By embedding data into the enterprise's culture, sustainability initiatives can be more effectively planned, implemented, and evaluated. Additionally, a data-driven culture encourages innovation and continuous improvement, as insights from data can lead to the identification of new opportunities for enhancing sustainability performance (Liu et al., 2023). A report by Nambisan et al. (2019) highlights the need for organizations to develop digital skills and capabilities to thrive in the digital transformation era. This includes training employees to work with data and use digital tools for decision-making.
3.2.4 Strengthening Cybersecurity and Data Governance
As digital technologies are increasingly integrated into sustainability management, ensuring the security and integrity of data becomes paramount. Enterprises need to invest in robust cybersecurity measures to protect against data breaches and cyber threats. This includes implementing firewalls, encryption technologies, and access controls. Simultaneously, a sound data governance framework should be established to manage the quality, availability, and privacy of data. Clear policies and procedures should be defined for data collection, storage, and sharing. For example, regulations such as the General Data Protection Regulation (GDPR) in Europe and similar initiatives in China emphasize the importance of protecting personal and sensitive data. By adhering to strict data governance and cybersecurity standards, enterprises can maintain stakeholder trust and ensure the reliability of their sustainability data (Kshetri, 2020). The study by Avramov et al. (2022) also highlights the importance of data security and privacy in the context of sustainable investing and ESG reporting. Enterprises need to comply with relevant regulations and implement best practices to safeguard their data.
3.2.5 Collaborating with External Partners
To accelerate the digitalisation of sustainability management, Chinese enterprises can benefit from collaborating with external partners. This can include technology providers, research institutions, and industry associations. Technology providers can offer expertise and innovative solutions, while research institutions can conduct joint research to explore new digital technologies and their applications in sustainability. Industry associations can facilitate knowledge sharing and the development of best practices. For example, a manufacturing enterprise could partner with a technology firm to develop a customized digital platform for supply chain sustainability management. Through collaboration, enterprises can access external resources, share risks, and gain valuable insights that can enhance the effectiveness of their digitalisation strategies (Queiroz et al., 2021). A research by Ghobakhloo (2020) suggests that collaboration with external partners can help enterprises overcome technological and resource constraints in the digital transformation process.
3.2.6 Monitoring and Evaluating Performance
Regular monitoring and evaluation of the digitalisation strategy's performance are essential for continuous improvement. Key performance indicators (KPIs) related to sustainability should be established and tracked over time. These could include metrics such as energy consumption reduction, waste reduction, and social impact improvement. By analyzing the data collected, enterprises can assess the effectiveness of the digital initiatives and make necessary adjustments. For instance, if a company's investment in a digital energy management system does not result in the expected reduction in energy consumption, it can review the system's configuration, identify areas for optimization, or consider alternative technologies. This iterative process of monitoring and evaluation ensures that the digitalisation strategy remains aligned with the enterprise's sustainability goals and adapts to changing circumstances (Liu et al., 2023). The study by Wang et al. (2022) emphasizes the importance of evaluating the impact of digital transformation on environmental and social performance. Enterprises should use appropriate metrics and methods to measure the effectiveness of their digital initiatives.
In conclusion, developing a digitalisation strategy is a complex but essential process for Chinese enterprises aiming to improve the effectiveness of their sustainability management. By following a structured approach that includes assessing digital maturity, selecting appropriate technologies, building a data-driven culture, strengthening cybersecurity and data governance, collaborating with external partners, and monitoring performance, enterprises can harness the power of digital technologies to drive sustainable economic development. Future research could focus on case studies of successful digitalisation strategies in different industries and the development of frameworks and tools to assist enterprises in implementing these strategies. Additionally, further studies could explore the role of government policies and incentives in promoting the digitalisation of sustainability management and the challenges and opportunities in different sectors.






CONCLUSIONS

As one of the important components of information technology, digital technology has profoundly influenced the management and operation mode of enterprises. In the future, with the further development and application of new technologies such as artificial intelligence, big data, cloud computing, Internet of Things and blockchain, digital technology will continue to promote the Chinese economy to achieve high-quality development goals. 
Digital technology has become an important force driving the sustainable economic development of Chinese enterprises. Through digital transformation, enterprises can significantly improve production efficiency, enhance innovation capabilities, optimize resource allocation, and strengthen risk prevention and control capabilities. 
More and more Chinese enterprises have incorporated digital transformation as an important part of their enterprise development strategy. Enterprises should formulate a detailed digital transformation roadmap, clarify the transformation goal and implementation path, and realize the innovation of business model and management model through technology upgrading and process reengineering. Enterprises realize the importance of digital talent, and have increased their efforts in talent training. Through school-enterprise cooperation, internal training and other ways to improve the digital skills and literacy of employees, to provide a strong talent guarantee for the digital transformation of enterprises.
In the digital age, Chinese enterprises are presented with both opportunities and challenges in their pursuit of sustainable economic development. Digital technologies have emerged as a powerful tool, with the potential to revolutionize traditional business models and drive positive change across various aspects of enterprise operations.
The application of digital technologies in Chinese enterprises has shown significant potential in enhancing sustainability management. Through the adoption of technologies such as artificial intelligence, the Internet of Things, and blockchain, companies have been able to optimize production processes, reduce waste and energy consumption, and improve supply chain transparency. For instance, in manufacturing, IoT sensors can monitor equipment performance in real-time, enabling predictive maintenance and reducing downtime, which not only cuts costs but also conserves energy. Blockchain technology has enhanced supply chain traceability, ensuring the authenticity and sustainability of products. This has not only led to cost savings but also contributed to environmental protection and social responsibility, aligning with the global trend towards sustainable development (Wang et al., 2022; Liu et al., 2023).
However, the journey towards digitalization and sustainable economic development is not without hurdles. Enterprises face challenges in data management and security, technological integration, skills and talent gaps, regulatory uncertainty, and cost management. Overcoming these obstacles requires a comprehensive and strategic approach. Developing a sound digital transformation plan, strengthening personnel training, improving information security, collaborating with external partners, and enhancing data management capabilities are all crucial steps in this process. For example, in data management, companies need to establish robust data governance frameworks to ensure data integrity and privacy. In personnel training, enterprises should offer programs to upskill employees in digital technologies and sustainability concepts. Collaborations with research institutions can bring in external expertise and innovation (Liu et al., 2023).
To fully realize the potential of digital technology in managing sustainable economic development, Chinese enterprises must also focus on innovation and the cultivation of a digital culture. By promoting a culture of innovation, companies can encourage employees to embrace new technologies and ideas, leading to continuous improvement and the discovery of new business opportunities. Additionally, increasing investment in research and development and actively collaborating with governments, universities, and other institutions can help enterprises stay at the forefront of technological advancements and drive sustainable growth. For example, government incentives can encourage enterprises to invest in green digital technologies, and university-industry collaborations can lead to the development of novel solutions for sustainability challenges.
In conclusion, digital technology holds great promise for Chinese enterprises in achieving sustainable economic development. By addressing the challenges and implementing effective strategies, companies can not only enhance their own competitiveness and long-term viability but also contribute to the broader goal of building a more sustainable economy. Future research and practice should continue to explore and optimize the role of digital technologies in this context, with a focus on promoting best practices and developing innovative solutions that can be widely adopted across industries. This will require a collaborative effort from all stakeholders, including enterprises, policymakers, and academia, to ensure that the digital transformation journey leads to a more sustainable and prosperous future for Chinese enterprises and society as a whole. It is also essential to monitor and adapt to emerging trends and technologies, such as the increasing importance of artificial intelligence in sustainability analytics and the potential of digital twins for optimizing production and resource management. By continuously evolving and learning, Chinese enterprises can lead the way in the digital-driven sustainable economic development.
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