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Abstract: This paper discusses the key role of digital innovation in promoting green
production and sustainable development of manufacturing industry. In the face of
environmental challenges and resource shortages, sustainable development of
manufacturing is particularly important. By introducing advanced information technology
and intelligent systems, digital innovation brings transformative opportunities to the
manufacturing industry, optimizes production processes, reduces energy consumption and
waste generation, and promotes the development and application of intelligent
transformation and green production technologies. This paper analyzes the application and
influence of digital innovation in improving production efficiency and quality, promoting
product and service innovation, promoting supply chain management reform and realizing
green sustainable development, and puts forward countermeasures and suggestions when
facing challenges. Research shows that digital innovation can help manufacturing to be more
efficient, environmentally friendly and sustainable.

1. Introduction

As the core industry in the global economic system, the development and transformation of
manufacturing industry has always attracted much attention. However, in the current era, the
manufacturing industry is facing unprecedented environmental challenges, which are not only related
to the sustainability of the industry, but also closely related to the global ecological balance. In
particular, high energy consumption and pollutant emissions in manufacturing processes exacerbate
energy tensions and cause serious environmental pollution problems, particularly in developing
countries. At the same time, resource shortages have also become an important factor restricting the
development of manufacturing, and many key manufacturing processes are highly dependent on
limited natural resources, and the regeneration rate of these resources is far from meeting the
increasing consumption demand. In the face of these severe environmental challenges, the sustainable
development of manufacturing industry is particularly important. Sustainable development
emphasizes the balance between economy, society and environment and requires that current
productive activities do not have irreversible negative effects on the future. For manufacturing,
achieving sustainability means adopting greener production methods, improving resource efficiency,
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reducing waste emissions, and actively developing renewable resources and clean energy. This not
only helps reduce the environmental impact of manufacturing, but also improves the competitiveness
and market position of enterprises. Under this background, digital innovation, as an important force
to promote the transformation and upgrading of manufacturing industry, has increasingly prominent
potential value and role. Digital innovation brings unprecedented transformative opportunities to
manufacturing through the introduction of advanced information technology and intelligent systems.
It can not only optimize the production process, reduce energy consumption and reduce waste
generation, but also promote the intelligent transformation of manufacturing industry and the
development and application of green production technology. In addition, digital innovation also
promotes the deep integration of manufacturing industry and circular economy, providing strong
support for the realization of recycling of resources and effective disposal of waste. Therefore, this
paper aims to explore how digital innovation drives green production and sustainable development in
manufacturing, revealing its key role in improving production efficiency and quality, promoting
product and service innovation, driving supply chain management changes, and achieving green
sustainable development. Through this study, we expect to provide theoretical support and practical
guidance for the transformation, upgrading and sustainable development of manufacturing industry,
and help manufacturing industry to achieve more efficient, environmentally friendly and sustainable
development while meeting environmental challenges.

2. Application and Influence of Digital Innovation in Green Production

While pursuing economic benefits, manufacturing industry must also assume social responsibility.
Ignoring these responsibilities can create moral hazard. Digital innovation provides strong support
for the sustainable development of manufacturing industry, which not only contributes to
environmental protection, but also promotes innovation and industrial upgrading of enterprises.

2.1 Digital innovation enables accurate decision-making in business processes

In terms of production process, digital innovation realizes automation and optimization of
production process through intelligent manufacturing and automation technology, which significantly
improves production efficiency and product quality. The introduction of intelligent robots and
automation equipment reduces labor intensity and improves production accuracy and speed. In terms
of product design, digital innovation enables manufacturers to design more complex, sophisticated
and personalized products to meet diverse needs with the help of advanced design software and
technology. At the same time, digital technology is also used for product simulation and optimization,
reducing production costs and risks. In addition, digital innovation has brought significant benefits in
supply chain management, sales and customer service. Big data and artificial intelligence
technologies enable companies to predict market demand and consumer behavior more accurately
and optimize inventory management and sales strategies. Digital customer service system provides
more convenient and efficient service support.

2.2 Digital innovation drives productivity and resource allocation

The application of digital innovation in manufacturing has greatly improved production efficiency
and optimized resource allocation. Through automation and intelligence, real-time data monitoring,
and collaborative manufacturing and supply chain management, digital innovation significantly
improves production speed, accuracy, and overall efficiency. Through accurate demand forecasting,
intelligent scheduling and scheduling, energy management and energy saving, digital innovation
realizes the effective utilization and allocation optimization of resources, reduces costs and improves
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the competitiveness of enterprises.
2.3 Concept and Practice of Green Production

Environmental pollution caused by rapid industrialization is becoming more and more serious.
The dependence of traditional manufacturing industry on natural resources leads to the shortage of
resources. On the other hand, consumers ‘awareness of environmental protection has increased, and
they tend to choose environmentally friendly and low-carbon products, requiring the transformation
of traditional manufacturing industries. In addition, the introduction of environmental protection
regulations and policy measures also puts forward strict requirements for the production methods of
traditional manufacturing industries. Therefore, reflecting the coordinated development of economy
and environment, comprehensively considering environmental impact and resource utilization
efficiency, and aiming at energy saving, consumption reduction and pollution reduction, green
production mode has become a modern manufacturing mode gradually accepted by people and
applied to current production practice. "Green manufacturing is a modern manufacturing model that
takes into account environmental impact and resource efficiency, and its goal is to minimize the
negative impact on the environment and maximize resource efficiency throughout the product life
cycle from design, manufacturing, packaging, transportation, use to end-of-life disposal." [1]

2.4 Application of Digital Innovation in Green Production

The application of digital innovation in green production mainly includes the following nine
aspects: First, big data and artificial intelligence technology optimize production process, improve
production efficiency and reduce energy waste; Second, Internet of Things technology and data
analysis realize real-time monitoring and optimization of resource allocation; Third, intelligent
energy management system real-time monitoring and analysis of energy consumption data to reduce
production costs and environmental impact; Fourth, digital technology realizes remote monitoring
and maintenance of equipment to reduce production interruption and energy waste; Fifthly, digital
technology is applied to product design stage to optimize product design to reduce material use and
energy consumption; Sixth, digital technology improves transparency and efficiency of supply chain
and reduces waste and emission in logistics process; Seventh, data analysis helps enterprises
understand product life cycle and recycling potential; Eighth, improve energy efficiency, optimize
production process and promote clean energy use; Nine is to realize accurate allocation of resources,
promote the development of circular economy and improve the efficiency of resource use.

In short, digital innovation helps manufacturing achieve green production through intelligent
production processes, optimal allocation of resources, energy management, remote monitoring and
maintenance, product design optimization, supply chain management, and promotion of circular
economy. The application of these technologies not only improves the production efficiency and
economic benefits of manufacturing, but also significantly reduces its impact on the environment and
promotes the sustainable development of manufacturing.

3. Digital innovation helps achieve sustainable economic development

As the main source of resource consumption and pollutant emission, manufacturing industry is
facing the urgency of transformation. Implementing sustainable development strategies is key to
mitigating its negative impact on the environment, which includes reducing energy consumption,
reducing waste emissions, and emphasizing efficient use and recycling of resources. Although initial
investment may be high, in the long run, sustainability strategies help reduce operating costs, improve
productivity, and create a positive corporate image, thereby enhancing the competitiveness of the
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company in the market. The pursuit of sustainable development has also driven continuous innovation
in manufacturing. This pursuit drives companies to innovate in product design, production processes,
supply chain management and many other aspects to enhance competitiveness and drive progress
throughout the manufacturing industry. In the face of high energy consumption and environmental
pollution problems associated with traditional manufacturing, it is particularly important to find more
environmentally friendly and efficient production methods.

Digital innovation plays an important role in sustainable development. First, it promotes
sustainable manufacturing, supporting this goal by increasing productivity, achieving green
production, and promoting innovative development. Second, digital innovation has also contributed
to circular economy and industrial upgrading. In the circular economy, digital technologies contribute
to the optimal management of resources, recycling and reuse of waste, and the design of green
products. In terms of industrial upgrading, digital technology has improved production efficiency,
reduced costs, optimized industrial structure, and enhanced industrial innovation capabilities.

4. Challenges and solutions to digital innovation
4.1 The challenges facing

In promoting green production and sustainable development in manufacturing, digital innovation
may encounter the following difficulties and challenges:

4.1.1 Technology integration and compatibility issues

There is a large number of legacy systems and old equipment in manufacturing, and integration
with new digital technologies faces complexity and compatibility issues. Companies need to invest a
lot of time and money to solve technical problems to ensure the smooth application of digital
technology.

4.1.2 Data security and privacy challenges

The application of digital technology has led to a significant increase in the amount of
manufacturing data, and how to ensure the security and privacy of data has become a challenge.
Enterprises need to take effective encryption and protection measures to prevent data leakage and
abuse.

4.1.3 Shortage of personnel

The rapid development of digital technology requires talents with corresponding technical
background and professional knowledge in manufacturing. There is a relative shortage of such talent,
and companies may face recruitment and training difficulties. "The reason behind this may be that
the talent training system for the frontier fields of digital intelligence in colleges and universities in
China is not mature yet, theoretical knowledge fails to connect with practical needs at the same
frequency, and the ecological system of integration of production and education has not fully covered
the vast number of colleges and universities and various entity enterprises." [2]

4.1.4 Excessive investment and cost

Introducing digital technology requires significant initial investments, including hardware and
software upgrades and employee training. It may take some time for the benefits of new technology
to show up, which will have an impact on the financial position of the enterprise.

30



4.1.5 Limitations of regulations and standards

Different countries and regions may have different regulations and standards requirements, which
pose challenges to the digitalization and greening process of manufacturing industry. Businesses need
to ensure that their operations comply with relevant regulations and may need to adapt business
processes to accommodate these requirements.

4.1.6 Resistance to cultural and organizational change

Digital innovation is often accompanied by changes in corporate culture and organizational
structure. Employees may need to adapt to new ways of working, which may create some resistance
and resistance.

4.2 Coping strategies and suggestions

In response to the challenges faced by the manufacturing industry in the process of green
production and sustainable development, the following are some targeted solutions and suggestions:

4.2.1 Building a unified data platform

By building a unified platform integrating various systems and data, information can be
interconnected and shared, and the complexity of technology integration can be reduced. Enterprise
adoption of standardized interfaces and protocols aims to facilitate the standardization of
manufacturing equipment and systems, ensuring compatibility between diverse technologies and
easing the process of technology upgrades and replacements.

4.2.2 Enhanced data encryption

Advanced encryption technology is applied to ensure the security of data transmission and storage.
By formulating strict data access and usage policies, enterprises clarify data access permissions and
usage norms, thereby preventing data leaks and illegal usage.

4.2.3 Strengthening cooperation with universities and research institutions

Enterprises can provide systematic training and learning opportunities for their existing employees
through university-industry collaborations, internal training programs, and skill enhancement
initiatives. These efforts help employees acquire the necessary digital skills and cultivate talents who
possess both digital technology and manufacturing knowledge.

4.2.4 Long-term investment planning

Enterprises should clarify the long-term returns on digital technology investments, formulate
reasonable investment plans, and ensure continuous investment of funds.”

4.2.5 Explore diversified financing channels

Enterprises can reduce financial pressure through various means such as government subsidies,
tax incentives, and industrial funds.

4.2.6 Follow closely international and domestic regulatory developments

Enterprises should promptly understand and comply with relevant regulations and standard
requirements to ensure compliant operations; and actively participate in the formulation and revision
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of industry standards, promoting the introduction of standards conducive to the green development
of the manufacturing industry.

4.2.7 Set up green development enterprise concept

Enterprises need to start from the corporate culture level, emphasizing the importance of green
production and guiding employees to form environmental awareness. Establishing a flexible
organizational structure to make it more adaptable to the needs of digital transformation and green
development, improving the organization's agility and innovation capabilities.

In summary, by adopting these targeted solutions and recommendations, manufacturing companies
can better overcome challenges and achieve green production and sustainable development goals.

5. Conclusion

Digital innovation plays a key role in promoting green production and sustainable development of
manufacturing industry. Digital innovation has positive influence on improving production efficiency,
optimizing resource allocation, R & D and application of green production technology and promoting
circular economy. In the face of environmental challenges and resource shortages, sustainable
development in manufacturing is particularly important, and digital innovation provides strong
support for achieving this goal. Of course, in the process of advancing digital innovation, the
manufacturing industry faces many challenges such as technology integration, data security, talent
shortage, investment cost, regulatory constraints, and cultural and organizational changes. With the
continuous development and popularization of digital technology in the future, its application
prospects in green production and sustainable development of manufacturing industry will be broader.
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