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Abstract: This paper analyzes the specific application status and effect of digital innovation
in manufacturing industry, and discusses its potential impact mechanism on high quality
economic development, including improving production efficiency, reducing costs,
optimizing resource allocation, promoting product innovation and service innovation,
expanding market, promoting industrial chain coordination and strengthening green
production and sustainable development. accordingly, it puts forward some suggestions to
stimulate the innovation vitality of deep integration of digital technology and manufacturing
industry, optimize resource allocation, Policy suggestions such as creating digital industrial
chain ecology, supporting product and service innovation, expanding digital market,
strengthening green production and sustainable development, strengthening policy
guarantee and talent cultivation, and helping enterprises realize digital transformation led by
the government.

1. Introduction

"Manufacturing is an important foundation of the real economy and is crucial to the prosperity and
development of the country."[1] At present, digital innovation is gradually reshaping the industrial
pattern on a global scale, promoting the transformation and upgrading of manufacturing industry. The
widespread use of digital innovation in manufacturing has significantly increased productivity. By
introducing advanced automation technology, intelligent robots and data analysis tools,
manufacturing companies can fully optimize production processes, reduce waste and continuously
improve product quality and yield. This improvement of efficiency directly reduces costs, enhances
the market competitiveness of enterprises, and injects strong impetus into the high-quality
development of economy. Digital innovation has also enabled customization and flexible production
in manufacturing. With the help of big data technology, enterprises can gain insight into market needs
and consumer preferences, and customize production according to diversified needs. This not only
meets the personalized needs of consumers, but also enhances the added value and market
competitiveness of products, opening up a new path for the transformation and upgrading of
manufacturing industry. In addition, by introducing smart manufacturing and IoT technologies,
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enterprises can monitor energy consumption and emissions in real time and adjust production
strategies in time to reduce environmental pollution according to actual conditions. This green and
sustainable production method not only demonstrates the social responsibility of the enterprise, but
also enhances the corporate image and wins the recognition and support of more consumers. Finally,
it should be emphasized that digital innovation also promotes collaborative innovation in
manufacturing. With the support of digital platforms, enterprises can more easily cooperate and
communicate with other enterprises and research institutions to jointly promote the research and
development of new products and technologies. This collaborative innovation mode undoubtedly
improves the innovation strength and technical level of the whole manufacturing industry, and injects
continuous innovation vitality into the high-quality development of the economy. At present, digital
innovation in manufacturing industry is deeply affecting the high-quality development of economy
in many ways: it not only improves production efficiency, meets personalized customization needs,
promotes the implementation of green sustainable development strategy, but also promotes the
deepening development of collaborative innovation mode. With the continuous progress of digital
technology and the continuous expansion of application fields, the impact of digital innovation in
manufacturing industry on the high-quality development of economy will be more profound and
extensive. Therefore, it is necessary to conduct in-depth research on the potential impact of digital
innovation in manufacturing on high-quality economic development.

2. Analysis of the application status of digital innovation in manufacturing industry
2.1 Application of Digital Innovation in Manufacturing Industry

At present, the application of digital innovation in manufacturing industry has penetrated into
many key links, showing significant transformation power. Specifically, it is mainly reflected in the
following aspects:

2.1.1 Widespread use of the Industrial Internet

By connecting production equipment and process flows, the industrial Internet enables real-time
monitoring and automated control, significantly improving production efficiency and reducing failure
rates and downtime.

2.1.2 Rapid promotion of intelligent manufacturing

Intelligent manufacturing has achieved a wide range of applications such as personalized
customization, intelligent sorting and logistics. In particular, the introduction of intelligent robots and
automation equipment has enabled the production line to achieve a high degree of automation,
reducing dependence on manpower and ensuring continuous stability of product quality.

2.1.3 Deep application of big data analytics in manufacturing

Enterprises use big data analysis to optimize supply chain management, production planning,
product quality control and other aspects, and have achieved remarkable results. Through in-depth
analysis of production data, organizations can identify any variations in processes in real time,
ensuring consistency and stability of products and processes.

2.2 Analysis on the Application Effect of Digital Innovation in Manufacturing Industry

The application of digital innovation in manufacturing not only changes the mode of production,
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but also brings significant application effects, which are embodied in the following aspects:
2.2.1 Significant increase in productivity

The application of digital innovation has significantly enhanced productivity in manufacturing.
The widespread use of automated equipment and intelligent production lines reduces labor costs and
speeds up production processes, enabling companies to complete more production tasks in less time.

2.2.2 Continuous optimization of product quality

With big data analytics, companies can monitor product quality in real time and identify and solve
production problems in a timely manner. This helps companies improve product quality, enhance
market competitiveness, and meet consumer demand for high-quality products.

2.2.3 Effective reduction of operating costs

The application of industrial Internet and intelligent manufacturing technology can help
enterprises reduce operating costs. Through real-time monitoring and data analysis, organizations can
effectively reduce downtime and failure rates, thereby reducing maintenance costs and overall
operating costs. This enables companies to achieve effective cost control while maintaining efficient
production.

2.2.4 Strong promotion of green development

Digital innovation has also facilitated a green transformation of manufacturing. Through real-time
monitoring and data analysis, companies can optimize energy use and production processes, reducing
resource consumption and environmental pollution. At the same time, the application of green
manufacturing technology also helps enterprises reduce carbon emissions and ecological footprint,
and promotes the sustainable development of manufacturing industry.

In summary, the application of digital innovation in manufacturing has demonstrated significant
transformative power and application effects. In the future, with the continuous advancement of
technology and the further expansion of application scenarios, digital innovation will continue to lead
the manufacturing industry to develop in a higher quality, higher efficiency and more sustainable
direction.

3. Potential impact mechanism of digital innovation in manufacturing industry on high-quality
economic development

Digital innovation in manufacturing industry is gradually becoming the core driving force to
promote high-quality economic development. It injects new vitality into the transformation and
upgrading of manufacturing industry through key paths such as improving production efficiency,
reducing costs and optimizing resource allocation. It promotes product innovation, service innovation
and market expansion of manufacturing industry, and further affects the industrial chain synergy,
green production and sustainable development of manufacturing industry. Specifically, it includes the
following aspects:

3.1 Impact of Digital Innovation on Productivity, Cost and Resource Allocation

3.1.1 Enhance productivity

Digital innovation, especially the application of intelligent and automated technologies, has
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significantly improved the productivity of manufacturing. Intelligent manufacturing systems collect
and analyze production data in real time, automatically adjust production parameters, and ensure
continuous optimization of production processes. The integrated application of Internet of Things
(1oT) and artificial intelligence (Al) further reduces downtime and improves production efficiency,
laying a solid foundation for the economic and high-quality development of manufacturing industry.

3.1.2 Cost reduction

Digital innovation in manufacturing has also demonstrated a strong ability to reduce costs.
Through accurate demand forecasting and supply chain management, enterprises effectively reduce
inventory backlog and inventory costs. Automated production processes and intelligent equipment
maintenance reduce labor costs, while the application of big data analysis and optimization algorithms
helps enterprises optimize resource allocation, reduce waste, further reduce costs, and enhance their
market competitiveness.

3.1.3 Optimize resource allocation

Digital innovation in manufacturing also promotes high-quality economic development by
optimizing resource allocation. By using big data and cloud computing technology, enterprises can
master all data in the production process in real time, make accurate resource allocation, and
maximize the utilization of resources. At the same time, the application of intelligent decision support
system also improves the scientificity and accuracy of enterprise decision-making and optimizes the
overall effect of resource allocation.

3.2 Digital Innovation in Manufacturing Industry Promotes Product Innovation, Service
Innovation and Market Expansion

3.2.1 Product innovation

Digital innovation in manufacturing significantly drives product innovation in manufacturing. By
introducing advanced technologies such as the Internet of Things, big data analytics and artificial
intelligence, manufacturing can develop more intelligent and personalized products. Digital
technology also makes product design and manufacturing processes more efficient and accurate,
shortening product development cycles and improving product quality.

3.2.2 Service innovation

Digital innovation provides a completely new service model for manufacturing. Through
intelligent platforms, enterprises can provide value-added services such as remote monitoring and
predictive maintenance to enhance the customer experience. At the same time, digital technology also
makes it possible to customize services, meet the growing personalized needs of consumers, and bring
new profit growth points for enterprises.

3.2.3 Business development

Digital innovation in manufacturing also plays an important role in market expansion. Through
digital channels such as the Internet and social media, manufacturing companies are able to advertise
their products and services more widely and attract more potential customers. Digital technology also
helps companies target customers more accurately and develop more effective marketing strategies.
In addition, new business models such as cross-border e-commerce also enable manufacturing
companies to easily expand into international markets.
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3.3 Far-reaching Impact of Manufacturing Digital Innovation on Industrial Chain Synergy,
Green Production and Sustainable Development

3.3.1 Industrial chain coordination

Digital innovation in manufacturing industry has significantly improved the synergy efficiency of
manufacturing industry chain. By introducing digital technologies such as I0T and big data analytics,
manufacturing companies are able to track the status of materials, products and equipment in real
time, optimize inventory management and reduce waste in the supply chain. Smart contracts and
blockchain technology also promote trust and cooperation among all parties in the supply chain,
improving the flexibility and efficiency of the overall industry chain.

3.3.2 Green production

Digital innovation in manufacturing has played an important role in driving green production in
manufacturing. By using digital technology to accurately monitor the production process, enterprises
can timely discover and solve resource waste and environmental pollution problems. Digital
technology can also help companies optimize product design, use more environmentally friendly
materials and manufacturing processes, and reduce the environmental impact of products.

3.3.3 Sustainable development

Digital innovation in manufacturing provides strong support for sustainable development of
manufacturing. By improving productivity and resource efficiency, digital technology helps
manufacturers reduce production costs and enhance competitiveness. Digital technology can also help
shift manufacturing to greener ways of producing and reducing its environmental impact. In addition,
digital innovation in manufacturing also promotes product innovation and service innovation in
manufacturing, creating new business opportunities and growth space for enterprises.

In a word, digital innovation in manufacturing industry has strongly promoted the high-quality
development of economy through multi-dimensional influence mechanism. In the future, with the
continuous progress of technology and the continuous expansion of application scenarios, digital
innovation in manufacturing industry will continue to play an important role in the high-quality
development of economy, leading it to a more intelligent, efficient and green development path.

4. Policy recommendations

4.1 Stimulate the innovative vitality of deep integration of digital technology and manufacturing
industry

The government needs to encourage cross-industry and cross-domain cooperation, and provide
infrastructure support such as venues and equipment. Enterprises, universities, and scientific research
institutions should jointly invest research and development resources, and establish special research
and development funds to provide long-term stable financial support for innovation centers, ensuring
continuous operation and research and development capabilities. Enterprises can cooperate with
universities and vocational training institutions to offer digital manufacturing professional courses,
combining theory and practice to cultivate practical talents. Enterprises are encouraged to set up
practical training bases, provide practical opportunities and employment guidance, and jointly
subsidize students 'tuition fees and living expenses with the government.
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4.2 Optimize resource allocation and create digital industrial chain ecology

The government should promote data sharing and collaboration among upstream and downstream
enterprises in the industrial chain, by providing data exchange platforms and supporting the
development of standards. It should encourage enterprises to develop digital supply chain
management systems, by offering financial subsidies and tax incentives. Additionally, the
government should select representative enterprises with digital transformation potential in the
industry as leaders and provide key support, including funding, technology, and marketing promotion.

4.3 Support product and service innovation and expand digital markets

The government can establish a "Digital Product+" incubator, providing one-stop incubation
services, including market research, product design, prototype production, and testing and
verification. The government provides venues, equipment, and financial support, and cooperates with
e-commerce platforms and offline channels to provide market promotion and sales support for the
incubated digital products. The government should encourage enterprises to use digital twin
technology to simulate and optimize product design and production processes, provide technical
training and financial subsidies, support enterprises to develop remote monitoring and predictive
maintenance services based on digital twins, and provide customer service training support.

4.4 Strengthen green production and sustainable development, leading the new trend of digital
transformation

The government must establish rigorous standards and assessment frameworks for green digital
factories, offer certification services and grant permission for the use of associated logos. Certified
factories should be given preferential policies such as tax relief and financial subsidies. Additionally,
the government could create dedicated funds to back green digital transformation efforts, selecting
representative manufacturing clusters as demonstration zones and pooling resources to foster a digital
and environmentally-friendly manufacturing landscape.

4.5 Strengthen policy guarantee and talent cultivation to create solid backing for digital
transformation

To provide long-term and stable financial support for the digital transformation of manufacturing
industry, including technology research and development, equipment upgrading, talent introduction,
etc. The government sets up special funds and provides management agencies responsible for fund
allocation and supervision. To select talents with potential and strength in the field of digital
manufacturing, the government provides personalized training programs and resource support,
including international exchanges and learning opportunities.

4.6 Government-led to help enterprises realize digital transformation

The government plays a crucial role in digital transformation, serving not only as a policy maker,
but also as a promoter and regulator. To comprehensively facilitate the digital transformation of
enterprises, the government should implement strategies in multiple dimensions such as stimulating
innovation, optimizing resource allocation, supporting product and service innovation, and
strengthening green production and sustainable development.

To spark enthusiasm and innovation in enterprise digital transformation, the government needs to
provide support in various aspects including funding, technology, and talent. Measures such as
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establishing a digital transformation consulting and service center can offer free consulting and
planning services for enterprises, helping them clarify transformation goals and paths.

Meanwhile, the government can encourage enterprises to undertake digital technology renovations
through initiatives like providing financial subsidies and tax incentives. These can include the
introduction of advanced digital equipment and upgrading production lines.

As stated, "The implementation of digital infrastructure policies is conducive to increasing
regional scientific and technological investment and promoting the development of industrial
automation."[2] Therefore, the government should collaborate with cloud computing service
providers to offer subsidies for cloud computing services to enterprises. This will lower the cost of
migrating to the cloud, thus encouraging enterprises to shift their data and business operations to the
cloud.

5. Conclusion

Digital innovation in manufacturing industry is deeply affecting the high-quality development of
economy. Through key paths such as improving production efficiency, reducing costs and optimizing
resource allocation, it injects new vitality into the transformation and upgrading of manufacturing
industry. Widespread use of digital innovation in manufacturing, such as industrial Internet,
intelligent manufacturing and big data analytics, has significantly improved productivity, product
quality and reduced operating costs, while promoting green sustainable development. In addition,
digital innovation also promotes product innovation, service innovation and market expansion of
manufacturing industry, and enhances the synergy efficiency of industrial chain. In order to realize
the greater potential of digital innovation in manufacturing industry, policy suggestions include
stimulating innovation vitality of deep integration of digital technology and manufacturing industry,
optimizing resource allocation to create digital industrial chain ecology, supporting product and
service innovation to expand digital market, strengthening green production and sustainable
development, and strengthening policy guarantee and talent cultivation. The government plays a key
role in promoting the digital transformation of enterprises. It needs to provide support in many aspects
such as capital, technology and talents to comprehensively promote the digital transformation of
enterprises and lead the high-quality development of economy.
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