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Abstract: Green development is the direction of enterprise transformation driven by the 

sustainable development strategy and the dual carbon policy. Digital transformation is the 

core strategy of enterprises in the digital era. In the context of the rapid development of the 

digital economy, the empowerment of green development by digital transformation of 

enterprises is an effective way for enterprises to transform and upgrade. Summarizing the 

current status of enterprise digital transformation and green innovation, and analyzing the 

current mechanism and path of enterprise digital transformation to promote green innovation, 

we can clarify the relationship between enterprise digital transformation and green 

innovation at this stage, and look forward to the development prospects of enterprise digital 

transformation and green innovation based on the current findings. 

1. Introduction 

In order to comply with the strategy of sustainable development, green innovation has also become 

a research hotspot today. As an important support for sustainable development, green innovation has 

gradually become an important topic for scholars. The Action Plan for Carbon Peaking Before 2030 

issued by the State Council proposes that the core task of the "Carbon Peaking" action is to support 

and accelerate the innovation and transformation of green and low-carbon technologies of enterprises. 

In order to meet the call of the times, it is of practical significance to study the influencing factors of 

green technology innovation, which can provide experience for the realization of green sustainability. 

In today's wave of digital development sweeping the world, it is an important measure to improve 

competitiveness by adapting to the wave of digitalization and seizing the opportunities of the times. 

Since 2020, policies on the digital transformation of enterprises have been released, such as the 

Special Action Plan for Digital Empowerment of Small and Medium-sized Enterprises and the Notice 

on Accelerating the Digital Transformation of State-Owned Enterprises, indicating that digitalization 

has become an important direction for adapting to changes in the future[1]. It has become an important 

direction for future enterprise reform and transformation. At the same time, the national 14th Five-

Year Plan and the Long-Range Objectives Through 2035 also clearly state that digital economy and 

other elements are key pillars to achieve the goal of carbon neutrality, and the application of 

digitalization also has important positive significance for the impact of green innovation. Therefore, 

on this basis, it is not only of practical significance to study the mechanism of digital transformation 
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for green innovation, but also has a guiding role for enterprises that develop green innovation. 

2. Literature review 

2.1. Digital transformation 

Digitalization is in the process of development, and technologies such as big data and artificial 

intelligence will soon be applied to all aspects of enterprise activities, and enterprises will enter the 

stage of networked and intelligent development[2]. Many scholars have put forward their own 

opinions on the concept of digital transformation. Gregory Vial provides a high-level definition of 

digital transformation, which refers to the process of triggering a major change in the attributes of an 

entity through a combination of information technology, computing technology, communication 

technology, and connectivity technology, with a view to improving the entity[3]. From the perspective 

of information technology, scholars have pointed out that digitalization can improve efficiency and 

innovate the value of each link in each key link[4].  

The technological, organizational, and social perspectives are also different perspectives of 

research, and digital transformation is summarized as the process of organizational change that uses 

emerging digital technologies to improve and optimize business activities and business operations to 

create value and improve performance[5]. On the basis of existing achievements, enterprises can 

reconstruct products and services, business processes, organizational structures, business models, and 

cooperation models through the combination of information, computing, communication, and 

connection technologies in the process of digital transformation, and use restructured digital 

technologies to improve value creation models, so as to achieve product and service innovation, 

business model innovation, operational efficiency, and organizational performance improvement[6]. 

It can be seen that most of the current definitions of digitalization are from a technical perspective, 

taking information technology as the foundation, and gradually integrating into multiple links of the 

enterprise, gradually realizing the true integration of digital transformation and enterprise technology, 

and then promoting the efficiency and value improvement of enterprises. However, there is no 

consensus on the unification of digital transformation, so the research on digital transformation is still 

an important issue. 

2.2. Green innovation 

With the deterioration of environmental problems in recent years, ecological environment 

construction and green development have become important research directions, and more people 

advocate the development of green innovation. Green innovation is a new product or technology that 

can bring value to businesses and consumers and reduce the adverse impact on the natural 

environment[7]. In the context of the new era, the combination of green innovation and digitalization 

has also become a trend and trend, and the efficiency of green innovation is one of the criteria for 

measuring the level of green innovation development, and it is also a measure of the quality of 

innovation development after comprehensively considering environmental pollution and energy 

consumption[8]. Scholars believe that green innovation is a broad expression, as long as it has the 

novelty and value characteristics of innovation, and can achieve resource conservation and 

environmental improvement, it can be classified as green innovation. However, some people have 

proposed that the win-win situation between the green competitiveness of enterprises and the 

ecological environment is a topic of current research significance, and green technology innovation 

refers to the technological innovation behavior that follows the ecological principles and ecological 

economic laws to save resources and energy, so as to avoid, eliminate, or reduce the pollution or 

damage of the ecological environment[9]. It can be seen that many scholars have invested in the field 
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of green innovation, but there are not many studies on the impact mechanism of green innovation and 

digitalization, so the relationship between the two is still worth considering. 

2.3. Enterprise digital transformation and green innovation 

Taking digital construction as the starting point to achieve the goal of green technology innovation 

and green development is a major issue facing all governments. In the process of promoting green 

development, the implementation of digital transformation can improve the innovation performance 

of products and services and promote the promotion of green development measures. As a result, 

many scholars have begun to study the role of digital transformation in promoting green development. 

Some scholars have taken different research objects to study the role of digital transformation in 

promoting the green development of enterprises. Based on the panel data of 41 cities in the Yangtze 

River Delta urban agglomeration, this paper measures the level of urban green transformation from 

the three dimensions of production, life and ecological space, and studies whether the digital economy, 

as the key driving force of green development, can empower the green transformation of cities, and 

finally concludes that the digital economy can help the green transformation of cities by supporting 

the development of advanced and reasonable industrial structure. With the help of the DID model, it 

is found that the implementation of digital transformation of enterprises will significantly increase 

the output of green innovation and development. The two studies not only promote the study of digital 

transformation and its economic consequences, but also provide theoretical proof and practical 

insights for promoting the digital transformation of enterprises and improving the green development 

system.  

Different from the above research, some scholars use partial least squares structural equation 

model to explore enterprises' perceptions of digital maturity and green development based on the 

strategic action domain theory. The results show that the adaptation of digital technology plays a 

significant role in the process of green development. When environmental regulation is used as the 

mediating variable to reveal the impact of digitalization on enterprise green technology innovation, it 

is found that digitalization can directly promote the level of green technology innovation. Exploring 

the relationship between digital transformation and green innovation from a digital perspective, the 

study finds that digital transformation can improve green innovation performance and provide new 

insights into the drivers of corporate sustainability. 

3. The significance of digital transformation and green innovation 

3.1. Development status 

Text data mining can obtain valuable information and knowledge, and help to collect and analyze 

large amounts of text data more effectively and conveniently in the field of enterprise digital 

transformation and green innovation[15]. After processing these data, the obtained information can be 

used to carry out research and obtain the necessary resources, so as to help enterprises understand the 

market prospect faster, help enterprises understand their own level in the market, and thus develop 

strategies faster to ensure that enterprises are in a favorable position in the market competition. In 

order to achieve this goal, text mining technology can be used to analyze the current situation of the 

field and obtain favorable information. This advantage makes text mining have a broad application 

scenario in the field of enterprise digital transformation and green innovation, and enterprises can 

realize their own benefits through text mining technology[16]. 

In order to understand the current research results of digital transformation and green innovation, 

the word cloud map is drawn on the text with the help of python software. The specific operations 

are as follows: First, search the literature related to digitalization and green development from the 
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literature database, find all the documents that meet the subsequent requirements, and export them; 

Secondly, create a text file named "Digitalization and Green development" in the computer folder, 

extract the keywords of all literatures obtained in the first step, and put all keywords into the text file 

of "Digitalization and green development"; Then, put a picture named pi in the same folder of the 

second part, so that the final word cloud map is the same shape as this picture, and the picture can be 

any shape; Finally, python software is used to execute commands to draw the word cloud map of 

English literature and name it "literature". After performing these operations, the desired word cloud 

picture can be obtained. According to the obtained word map, the required information can be 

obtained to clarify the research progress of enterprise digital transformation and green innovation. 

In the process of using the processed data to draw the word cloud map, the code that needs to be 

used is as follows. The final result is a word cloud map in the field of digitalization and green 

development, as shown in Figure 1. 

 

Figure 1: Research status of enterprise digital transformation and green innovation. 

It can be seen that enterprise digital transformation and green innovation pay most attention to 

“digital” and “innovation”. These two keywords are the most studied topics in the field at present, 

and have a positive role in promoting the subsequent development of enterprise digital transformation 

and green innovation. In future studies, from the perspective of digital transformation and innovation, 

it has become a meaningful topic to deeply explore how enterprises' digital transformation promotes 

green innovation.  

At the same time, “sustainability”, “environmental”, “energy”, “green sustainable” and other 

keywords occupy a large position in the word cloud map, indicating that these aspects are also the 

key issues that enterprises need to pay attention to in the digital transformation. Most of the keywords 

focus on digitalization and environment, indicating that digital technology and sustainable 

development are hot topics in the current research field, and the academic research related to this is 

worthy of in-depth study.  

In order to further understand the research status of enterprise digital transformation and green 

innovation, in addition to the above methods, visualization software can also be used to analyze the 

current research situation. The specific method is to export the literature related to digital 

transformation and green innovation from the WOS database, import the literature into the software, 

and select the keyword node to get the final visualization map. According to the above practices, the 

visualization map of enterprise digital transformation and green innovation is finally obtained, as 

shown in Figure 2. 

15



 

Figure 2: Enterprise digital transformation and green innovation keyword map. 

It can be seen that there are most large nodes in the graph, and these nodes are related to digital 

transformation and green innovation, indicating that enterprise digital transformation and green 

innovation have attracted the attention of many scholars, and the related academic achievements are 

constantly enriched. The field of enterprise digital transformation and green innovation pays more 

attention to digital transformation, green technology innovation, sustainable development and other 

aspects, which reflects the research hotspots in this field to a certain extent, indicating that research 

issues related to these aspects have always been the focus of attention of scholars. Meanwhile, the 

connections among digital transformation, green technology innovation and sustainable development 

are thicker, indicating that these three keywords have the most co-occurrences and are often studied 

together by scholars. It also shows that there is a strong connection between these three keywords. 

Through in-depth study of these three keywords, important information about enterprise digital 

transformation and green innovation can also be obtained. 

3.2. Research value 

The coordinated development of greening and digitalization is an intrinsic requirement for high-

quality social development. Driven by the sustainable development strategy, the transformation of 

enterprises is advancing in the direction of green development[13]. There are many challenges in the 

process of green development, and digitalization needs to provide solutions. Digitalization provides 

full-chain support for green development, and green development enables enterprises to move 

towards a more harmonious and efficient direction driven by digitalization. Using digital 

transformation to empower the green development of enterprises is a new idea for enterprise 

transformation and upgrading, and enterprises should seize the opportunity to achieve green 

development faster through digital transformation. 

It is of high academic value to study the digital transformation and green development of 

enterprises. The mechanism and path of digital transformation to promote green development have 

attracted the attention of many scholars, and different scholars have given their own opinions on how 

digital transformation can promote green development[14]. Looking at the research results of these 

scholars, although the mechanisms and paths of digital transformation to promote green development 

are different, on the whole, the research results on this issue are not abundant, and there is still a lot 

of research space. Studying the mechanism and path of enterprise digital transformation to promote 

green development from a new perspective, and putting forward new ideas and insights, has certain 

16



theoretical reference significance, and also provides new ideas for follow-up research. 

4. Research content of digital transformation and green innovation 

4.1. The necessity of enterprise digital transformation 

The competition between enterprises is very fierce, if you want to occupy a dominant position in 

the market, the enterprise needs to have the capital that can maintain the advantage. Digital 

transformation can discover the characteristics and functions required by the enterprise, improve the 

business process of the enterprise through digital technology, improve the strength of the enterprise, 

so as to improve the business infrastructure of the enterprise and enhance the advantages in the 

industry[10]. Comparing enterprises, it will be found that some enterprises consume large resources, 

environmental pollution is relatively serious, and the public pays more attention to them. Such 

companies are at risk if they do not transform quickly. Therefore, such enterprises should pay more 

attention to the application of digital technology and actively use digital technology to improve 

business processes. The existence of digital technology in enterprises is divided into two categories: 

one is having digital technology; The other is the absence of digital technology. Collect and sort out 

a number of indicators related to enterprise development of the two types of enterprises, such as 

operating status, resource utilization, environmental governance, environmental quality and 

ecological protection; Secondly, by comparing the data of two groups of enterprises in multiple 

indicators, we observe whether digital technology promotes the progress of enterprises. It will be 

found that enterprises with digital technology have a stronger survival advantage and are in a 

favorable position in the market competition. Digital transformation can help organizations improve 

productivity and transparency in work, thereby saving time and improving resource utilization. In 

addition, digital transformation can reduce costs, save time and increase revenue by efficiently 

dealing with problems. The digital transformation of enterprises can also improve the user experience, 

and the application of digital technology will speed up the work processing speed of enterprises, and 

the user's experience will be satisfied. Therefore, the digital transformation of enterprises can not only 

adapt to the changing business market, but also improve the visibility of enterprises, better serve 

customers, while reducing production costs, and more profitable income. 

4.2. The connotation and evaluation system of green innovation of enterprises 

The dual carbon strategy is a major development strategy made in combination with the actual 

situation of China's society, and the proposal of the dual carbon goal requires enterprises to accelerate 

green transformation and development. Under the dual carbon strategic pattern, green has become 

the background color of enterprise development[11]. In order to implement the dual carbon policy, 

enterprises need to adjust the industrial structure and innovate the mechanism and system, and grasp 

the connotation of green development to become the basis for the development and transformation of 

enterprises. The green development of enterprises should be high-quality development, and it is the 

development of enterprises to obtain benefits while attaching importance to the environment. In the 

process of development, enterprises should run the dual carbon strategy throughout, and take green 

development as the orientation of economic development[12]. In order to comply with the strategic 

call, enterprises should adhere to concept innovation and accelerate green development actions; 

adhere to scientific and technological innovation, and accelerate the development of innovative low-

carbon technologies; Adhere to model innovation and accelerate the development of green industries. 

At the same time, enterprises should deeply understand the connotation of green development, adhere 

to the path of green development, and not obtain economic benefits at the cost of destroying the 

environment, but reduce environmental pollution and damage through technological innovation, 
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transformation and upgrading, emission reduction, etc., so as to realize the social responsibility of 

green development. 

In order to measure the status quo of green innovation of enterprises, it is necessary to use a 

scientific evaluation system to measure green development. In the process of building an ecological 

civilization, the construction of a scientific and reasonable index system will clearly define green 

development. According to the new requirements of dual-carbon strategy, the evaluation index system 

of enterprise green development can be constructed, and the appropriate evaluation method can be 

selected to construct a comprehensive evaluation model to evaluate the green development status of 

enterprises. 

5. The impact mechanism of digital transformation and green innovation 

There is a lot of insight into how digitalization can promote green innovation. The literature related 

to the research topic of this paper can be classified from two main aspects. The first is the mechanism 

of digitalization and internal R&D investment and technological innovation. Enterprise digitalization 

can improve the level of internal human capital, reduce R&D costs, and promote the improvement of 

R&D investment and R&D output efficiency, thereby enhancing their own technological innovation 

capabilities[17]. Based on the perspective of technology integration capability, it is a way to study 

digital transformation and green development by examining the impact and internal mechanism of 

the five sub-indicators of digital comprehensive level and its five sub-indicators, digital foundation, 

digital investment, digital literacy, digital economy and digital application on green technology 

innovation of resource-based enterprises[18]. The results show that digital investment has a ∩ impact 

on green innovation, and strong digital integration capabilities play an important role in green 

development. However, the relationship between digitalization and green technology innovation has 

not been clarified due to the lack of a unified relationship between R&D investment and green 

technology innovation in current studies[19]. 

The other is the role of the alleviation of external information asymmetry and the improvement of 

financing capacity in promoting digitalization and green innovation. Enterprise digitalization can 

promote the transmission and exchange of enterprise information by improving the level of 

information sharing of enterprises. The flow and integration of a large amount of data and information 

within an enterprise can significantly enhance the transparency of enterprise information[20]. At the 

same time, the flow of information allows for the rapid output of usable information[21]. Digitalization 

should conform to the current trend of building a "digital China" and a "smart society" in the forefront 

of the transformation model, and that the signal effect released by enterprises in line with national 

policies and strategies is more likely to be favored by the market, so enterprises are often more willing 

to increase R&D investment and improve the quality of their own development in order to continue 

to obtain government innovation resources and market financing support[22]. Scholar proposed that 

when enterprises face severe financing constraints, investment in green innovation will be reduced, 

but digitalization can release a positive signal to the outside world that enterprises have good 

development prospects, which will help improve their financing ability[23]. Many scholars have given 

their own opinions on how to promote green innovation, but there is still little further research on the 

influencing factors between the two. Therefore, it is still of great significance to focus on the 

mechanism of digitalization and green innovation. 

In the process of problem research, the research methods used can be classified into the following 

aspects. Text Analysis. Using intangible asset data to measure the digital level of enterprises, the 

annual reports of listed companies are studied in detail through text analysis, and the proportion of 

digital word frequency is depicted, and then the impact of digitalization on green innovation is 

measured, and it is found that digitalization has a good role in promoting green innovation[24]. Based 
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on the data of A-share listed companies in Shanghai and Shenzhen from 2011 to 2019, some scholars 

have explored the internal mechanism of the digital economy affecting enterprises' continuous green 

innovation through digital transformation under the "dual carbon" goal[25]. It is concluded that the 

digital economy can promote digital transformation and continuous green innovation of enterprises. 

Theoretical analysis. Based on the resource allocation theory, a model of the impact mechanism of 

digitalization on the green transformation of enterprises is constructed, and the moderating role of the 

internal transmission mechanism is explored[26]. Model analysis method. Based on the research 

sample of 211 manufacturing enterprises, a model of digital transformation, green innovation, and 

green competitive advantage is constructed, which has reference significance for promoting the 

integration of digitalization and greening[27]. 

To sum up, the research results on green development and enterprise digital transformation have 

been very rich, and the promotion effect of enterprise digital transformation on green development 

has also attracted the attention of many scholars, and the research results in related fields are more 

abundant. However, the mechanism of enterprise digital transformation to promote green 

development is still in a blank stage, and there are not many related contributions[28]. Many scholars 

only came to the conclusion that digital transformation can promote green development, but did not 

conduct in-depth research on the mechanism of enterprise digital transformation to promote green 

innovation, and did not clarify the mechanism of enterprise digital transformation to promote green 

innovation. The current research is more theoretical results, and the results involving quantitative 

research are not outstanding. At the same time, in the context of the digital era, the digital 

transformation of enterprises will become a future trend, and it is more valuable to study the digital 

transformation of enterprises to promote green development. 

According to the mechanism path of digital transformation to promote green innovation, the 

specific path diagram of digital transformation to green innovation can be drawn, so as to more clearly 

show how enterprise digitalization affects green innovation. The final result is shown in Figure 3. 

 

Figure 3: The mechanism path of digital transformation to promote green innovation. 

6. Conclusion and outlook 

This paper summarizes the relationship between enterprise digital transformation and green 

innovation. It is found that the digital transformation of enterprises has been integrated into all aspects 

of enterprises, which plays an important role in promoting the technological progress and efficiency 
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improvement of enterprises. The introduction of green innovation into the digital transformation of 

enterprises meets the requirements of sustainable development, which is conducive to providing a 

good innovation environment for enterprises and promoting the implementation and construction of 

digital transformation of enterprises[29]. With the country's emphasis on digital transformation, how 

to better combine digital transformation and green innovation has become a research topic for more 

people. At present, scholars have made research on digital transformation and green innovation, but 

in general, the research results are not abundant, the degree of research in this area is not in-depth, 

and the mechanism between the two is not clearly explained. Therefore, digital transformation and 

green innovation are still a research topic, and more results are still needed to explore the relationship 

between the two. Based on this, the outlook is proposed from the following aspects. 

Enterprises should pay attention to the development of digital technology. Technology competition 

and development are more focused on green and digital fields; Green development and digital 

transformation jointly promote high-quality development, which has become the main theme of 

global economic recovery[30]. Under the long-term guidance of the sustainable development strategy, 

green transformation and upgrading of enterprises has become a new trend for the future development 

of enterprises. At the same time, in the context of the digital era, enterprises need to adapt to the trend 

of the times and develop in the direction of digital transformation. Under the combined influence of 

digitalization and greening, using digital transformation to empower green development has become 

a more effective way for enterprises to transform and upgrade[31]. In the future, the green development 

of enterprises will be driven by digital transformation, so that the transformation and upgrading of 

enterprises will develop in the direction of higher quality and efficiency. 

Enterprises will take green innovation as the future development direction. On the one hand, great 

progress and remarkable results have been achieved in green technology innovation. The scale of 

green technology innovation continues to grow, the green technology innovation network has been 

gradually established, the guarantee of green technology innovation has been increasingly improved, 

and at the same time, significant progress has been made in the protection of green technology 

property rights and the construction of green technology talent team, and the level of green technology 

innovation has been continuously improved. On the other hand, the level of green technology 

innovation still has broad development prospects, and further breakthroughs are needed in the depth 

of innovation, quality and key core technologies, and there is still room for improvement in the 

supporting role of green technology. Therefore, enterprises need to strengthen market orientation, 

improve the work of green technology innovation system, integrate green innovation into daily 

production and operation, and provide impetus for enterprise development. 

Further explore the mechanism and path of enterprise digital transformation, and promote green 

innovation. In today's world, digital transformation is advancing in an all-round way, and enterprises 

should take digital transformation as the starting point to promote the green development of 

enterprises. At present, there are few theoretical contributions to promoting green innovation through 

enterprise digital transformation, and it is difficult for enterprises to carry out technological 

innovation according to existing achievements. Therefore, studying the mechanism path of digital 

transformation to promote green development not only has rich theoretical value, but also has 

practical significance. On the basis of the study of the existing theoretical mechanism of enterprise 

green development, this paper summarizes and puts forward other appropriate conjectures. To this 

end, scholars can summarize the existing literature and understand the mechanisms and paths of 

digital transformation to promote green innovation. At the same time, the existing results need to be 

improved, put forward their own new insights and verification, and make new contributions to the 

digital transformation and green innovation of enterprises, on this basis, enterprises find their own 

development path. 
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