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Abstract: The ' 14th Five-Year Plan ' puts forward the requirements of ' accelerating 

digital development and building digital China '. To fully understand the digital 

transformation of energy companies, this paper analyzes the development status of 

energy enterprises, understands the inevitability and effectiveness of their digital 

transformation, and explores their shortcomings and optimization paths. This paper 

focusing on Sinopec enterprises by case analysis. In recent years, Sinopec has 

improved its production and operation methods by building an e-commerce platform: 

building an industrial Internet platform for ' petrochemical cloud ' by external 

innovation. Digitalization has achieved remarkable results, but there are still 

shortcomings. This paper puts forward scientific suggestions for energy enterprises 

including Sinopec from four aspects: promoting technological innovation, reforming 

business model, strengthening information construction and improving collaborative 

development mechanism. 
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1. Introduction 

Under the background of China's economy gradually turning to high-quality 

development, digital economy is an important engine to promote high-quality 

development of enterprises. The energy industry is one of the seven key digital 

industries in the 14th Five-Year Plan, and its digital transformation status and 

prospects have important research value. This paper focuses on the motivation, 

specific path and impact of digital transformation of Chinese petrochemical enterprises, 

and explore the optimization path of digital empowerment of high-quality development 
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of China's energy enterprises. 

 

2. Motivation and current situation 

2.1 Development dilemma faced by energy enterprises  

In recent years, China ' s energy industry has developed rapidly, and the total energy 

production, processing conversion efficiency and consumption have been steadily 

improved. While making significant progress in development, the difficulties faced by 

the energy industry cannot be ignored.  

2.1.1. Overall innovation capacity of energy enterprises needs to be improved  

Affected by the traditional industrial model and the inherent management system, the 

overall innovation ability of the energy industry is not high, the efficiency of innovation 

investment is low, and the adjustment of industrial structure is difficult. With the 

continuous improvement of the overall demand for innovation and development of 

energy enterprises, how to empower energy enterprises to build new infrastructure, 

new products, new technologies and new markets is particularly important, which will 

promote energy enterprises to break the traditional value creation system and inject 

new kinetic energy into the high-quality development of energy.  

2.1.2. Energy regional synergy imbalances  

In the new stage of development, China ' s energy supply and demand has reached 

the overall balance, but due to the vast territory, the difference between energy 

regions is still large. Energy coordination in some provinces is difficult, and there are 

high market barriers in energy trade between regions. Whether the regional energy 

supply and demand are balanced or not, to a certain extent, reflects whether the 

energy allocation is optimized and utilized efficiently. Promoting the coordinated 

development of regional energy is of great significance to the future high-quality 

development of energy enterprises. 

2.2 Digital transformation trend of energy enterprises  

The ' 14th Five-Year Plan ' puts forward the requirements of ' accelerating the 

development of digital China '. In recent years, with the continuous advancement of 

digital transformation in various industries, more and more enterprises have gradually 

moved from game to win-win cooperation through the circulation and sharing of data 

on relevant platforms, research and development and improvement of key 

technologies. Data centers in various industries have been located in many places 

throughout the country. The deep integration of new information technology and 

traditional industries has broken the traditional value system of enterprises and 

provided new kinetic energy for the development of enterprises. At present, with the 

increasingly serious environmental problems such as energy shortage and global 

warming, digital transformation has become the general trend of high-quality 



Volume 9 Issue 7 2022 
 

   65 

development of energy enterprises.  

The essence of the digital transformation of energy enterprises is the improvement of 

production efficiency. The introduction of digital technology is conducive to the 

transformation of production mode of energy enterprises, improving the accuracy of 

production, operation and management process of energy enterprises, and effectively 

improving the operation efficiency of equipment, thus boosting the substantial 

improvement of production efficiency. Digitization of energy enterprises is an 

inevitable trend of the development of digital economy. It effectively promotes green 

low-carbon, energy conservation and emission reduction, and is also the practical need 

to improve the production efficiency and comprehensive efficiency of energy 

enterprises, which is of great significance. 

2.3 Digital status of energy enterprises 

Promote the development of energy enterprises by digitization, conform to the trend 

of the times and the inherent requirements of China's modernization. Digital 

technology has become an important lever for the energy industry to move towards 

high-quality development. At present, the digital transformation of some energy 

enterprises in China has achieved some results.  

As a representative enterprise in the energy industry, the State Grid has focused on 

building a new type of power system supported by digitization in recent years. It has 

established data center sites throughout the country, committed to creating an online 

and offline integration of the ' online State Grid ' platform, and vigorously constructed 

a wide range of services and rapid response to the smart IOT system, which has 

strongly promoted the development of the electrical industry towards intelligence, 

precision and stability. As one of the important backbones of state-owned enterprises, 

China Huaneng actively explores new forms and models of digital energy enterprises 

with digital transformation as the engine. China Huaneng is committed to building an 

innovative smart supply chain integrated service system ' smart chain ' platform, and 

realizes the smart power plant technology system of ' cloud side collaboration '. On 

the basis of big data support, Huaneng enterprises make full use of digital technology 

to optimize power production and energy, and promote high-quality development of 

the company. 

 

3. Path of Digital Transformation of Sinopec Enterprises  

In the development process of Chinese digital economy, the digital transformation of 

energy enterprises is an important path to achieve high-quality development of 

enterprises. As a representative of energy enterprises, Sinopec’s digital transformation 

has become the excellent model and the key to the survival and development of 

enterprises.  
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3.1 Introduction to Sinopec  

China Petroleum and Chemical Group(abbreviation Sinopec),which was reorganized 

and established in 1998 and completed corporate restructuring in 2018. It ranks first 

in the domestic supply of refined oil and petrochemical products, and is also the 

second largest oil and gas producer in China. In the international market, Sinopec is 

the world’s largest refining company and the second largest chemical company. As a 

large petroleum and petrochemical enterprise group, Sinopec covers nearly 100 

countries and regions in the world. Its business involves oil and gas exploration and 

development, refining and chemical production and management, product marketing 

services, petroleum and refining engineering services, new energy development and 

utilization, key engineering construction, etc.  

3.2 Causes of Sinopec’s Digital Transformation  

Digital transformation is the key strategic choice for the survival and development of 

enterprises in the digital economy era[1]. Sinopec actively participate in the 

construction of digital transformation road, which is an inevitable choice driven by 

multiple factors.  

3.2.1. The general trend in the digital wave  

At present, the speed of technology upgrade is accelerating, and new technologies 

such as big data and artificial intelligence have become new impetus for the 

development of enterprises. The rapid penetration of digital economy in all walks of 

life has led to changes in economic system, industrial mode, circulation system, 

consumption mode and other aspects[2]. Sinopec, as a leading energy industry, must 

firmly grasp the digital direction and occupy the highlands of science and technology 

in the increasingly fierce market competition.  

3.2.2. Necessary requirements for green development  

The current problems such as climate deterioration and resource shortage are 

becoming the fetters that hinder human development. China adheres to the notion of 

green development, implements the concept of green development, puts forward the 

“double carbon” goal, and introduces a number of policies that require the 

transformation and upgrading of traditional energy enterprises. At the same time, with 

the gradual promotion of new energy, it is difficult for energy enterprises to support 

their long-term development by relying too much on traditional business and high 

energy consumption. Sinopec seeks a breakthrough in technology, and uses digital 

technology in the process of oil and gas exploration, production and sales to practice 

the goal of low carbon and environmental protection.  

3.2.3. Risk challenges in the post-epidemic era  

The global raging of the new coronavirus has caused worldwide economic shocks, and 

the energy market has been seriously frustrated. The development of China ' s energy 
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industry is facing many challenges, such as geopolitics, price fluctuation, industrial 

chain contraction, and cost rise[3]. Faced with various uncertainties in the post-

epidemic era, Sinopec need to give full play to the advantages of digital information 

technology, accelerate technological innovation and energy transformation, so as to 

improve its industry competitive power and anti-risk ability. 

3.3 Specific paths of Sinopec’s digital transformation 

The layout of Sinopec’s informatization construction has been implemented for a long 

time, which has established a good foundation for its digital transformation. Sinopec 

adheres to the mode of “data + platform + application” and explores multiple paths 

of digital transformation[4]. 

3.3.1. Internal transformation  

As a large state-owned enterprise integrating upstream and downstream industrial 

chains, decades of development have given Sinopec prominent advantages in 

technology, talent, market and management. With the help of digital technology, 

Sinopec has transformed its inherent advantages into new development potential 

through transformation and upgrading. In the digital transformation process of 

seeking internal changes, Sinopec has gradually formed four transformation modes 

with intelligence, sharing, online and service as the breakthrough points : improving 

production and operation modes by building a series of intelligent production and 

research sites ; using Internet technology to achieve the standardized handling of 

similar business and save human, saving human costs and material resources ; 

building e-commerce platform for online sales to improve business convenience and 

flexibility ; integrating traditional business advantages into digital platform to expand 

service scope. 

3.3.2. External expansion  

Sinopec cultivates new advantages on the original basis, aims at neighboring 

industries to develop new business areas, integrates digital technology to create new 

formats, and taps new economic growth points. At present, Sinopec has built and 

promoted its own platform in many fields for example financial technology, business 

and tourism, online sales and procurement, and big data industry, forming a huge 

new business circle. It can provide not only financial services for its e-commerce 

platforms and units, but also one-stop convenient services for employees to go out on 

business. So as to strengthen the operation and management of online sales channels, 

and promote the related business interconnection. In addition, Sinopec is actively 

trying to cross-border transformation, breaking industry restrictions and exploring 

more possibilities for its own development through strategic shareholding, digital 

mergers and acquisitions and digital business creation. 
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3.3.3. Technology driven  

The internal and external innovation of Sinopec are inseparable from the support of 

digital technology. Sinopec enhances its scientific and technological strength with the 

help of internal and external forces. Internally, Sinopec builds its own technical team 

to overcome difficulties, and externally, it cooperates with Huawei and other 

enterprises to make up for technical shortcomings. What’s more, it accelerates digital 

technology to empower real industries and transforms technological advantages into 

competitive strength. Nowadays, the operation and management data service 

platform of Sinopec can provide data sharing and analysis applications in various 

business fields by massive data models and systems. The construction of the ' 

petrochemical intelligent cloud ' industrial Internet platform preliminarily allows the 

platform integration and system connection between different related subjects. 

Artificial intelligence, big data and other technologies are deeply integrated with 

enterprise production, management, sales and other aspects to help realize v efficient 

value creation. 

 

4. Conclusions and recommendations  

4.1 Conclusions  

4.1.1. Effectiveness of digital transformation  

Digital transformation of energy enterprises promotes enterprise reform and 

upgrading, optimizes enterprise processes, and creates higher benefits for energy 

enterprises to produce products. Compared with traditional industrial technology, 

digital technology has a more significant impact on enterprise resource allocation and 

market synergy[5]. At the same time, with the help of digital technology, energy 

enterprises can monitor the production and operation of enterprises in real time, 

especially the use of chemical raw materials, and provide more effective protection for 

the safety and environmental protection of energy enterprises. With the advent of the 

digital economy era and the deepening of the digital transformation of enterprises, 

the performance of energy enterprises has changed positively, and the production 

efficiency of enterprises has gradually increased. In the process of digital 

transformation of energy enterprises, the market performance, financial performance, 

enterprise value, social value and ecological value of enterprises have been 

significantly improved, and the goal of high-quality development of energy enterprises 

in digital transformation has been achieved. 

4.1.2. Shortcomings  

The digital transformation of energy enterprises is advancing in twists and turns, and 

faces many challenges in its progress. As a traditional industrial enterprise, the biggest 

problem facing the digital transformation of energy enterprises is the limitation of 
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technical level. As an industrial enterprise, energy enterprises lack professional digital 

technology talents, and the shortage of technical talents is a major problem in the 

digital transformation of energy enterprises. Although energy enterprises actively 

introduce a large number of talents, the lack of high-tech talents still makes the digital 

transformation of some energy enterprises lack strong technical support, and it is 

difficult for sustainable development.  

The backward development concept of energy enterprises is an important reason why 

energy enterprises cannot completely transform. Although the arrival of the digital 

economy era promotes the digital transformation of energy enterprises, the digital 

reform of many energy enterprises is only superficial, still adhere to the traditional 

concept of enterprise development, leading to the contradiction between the digital 

transformation of enterprises and the actual development. 

4.2 Suggestions 

4.2.1. Promoting technological innovation  

The key technology level is an important condition to determine whether the digital 

transformation of enterprises is successful. In the context of the vigorous development 

of the digital economy, the core technology level determines the market 

competitiveness of enterprises, and the innovation of core technology is an urgent 

requirement for the digital transformation of enterprises. In view of the core problems 

encountered by energy enterprises in the digital transformation, technical research 

and common discussion are carried out to promote the development of industrial 

hardware and software and the adaptive matching, improve the digitalization and 

intelligence level of related equipment, promote the reform of enterprise production 

efficiency through technological innovation, accelerate the production efficiency and 

operation efficiency of energy enterprises, and continuously promote the digital 

transformation process of enterprises[6].  

The digital transformation of energy enterprises needs strong funds to support the 

research and development of related core technologies. Therefore, the state and the 

government need to establish a sound risk investment mechanism to provide security 

for enterprises to raise funds. The government issued relevant laws and regulations 

to strengthen the legal system construction of technological innovation system and 

safeguard the legitimate rights and interests of innovative enterprises. 

4.2.2. Reform business model  

In the face of market changes in the digital economy, energy companies are bound to 

need to upgrade and seek better business models to adapt to market development. 

Most of the original business models of energy enterprises are limited to their 

inaccurate positioning. Digital transformation requires enterprises not to limit their 

positioning to traditional manufacturers, but also to move forward to new material 
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manufacturers and service providers. Under the background of the digital economy, 

energy enterprises need to combine their own enterprise advantages to find new 

business models, build an ecological system of emerging enterprises, and help 

enterprises to transform digitally. Business model innovation can reduce the instability 

in the production process of enterprises, facilitate the reform of enterprises, and 

improve the management and operation efficiency of enterprises.  

The government promotes the integration of enterprises online and offline, 

manufacturing and services, energy and finance, vigorously encourages the 

development of emerging industries, increases capital investment and subsidies for 

enterprise transformation, creates a good external environment for business model 

innovation, and promotes enterprise reform and innovation. 

4.2.3. Strengthening information construction  

Informatization construction is a necessary condition for the digital transformation of 

enterprises, which cannot be separated from the support of information technology. 

The safety and environmental protection of energy enterprises are the two key points 

of enterprise development. Informatization, digitization and intelligent technology can 

solve the problems of hazard sources and pollution sources aggregation in chemical 

parks, reduce the potential safety hazards of energy enterprises, realize the goal of 

enterprise safety and environmental protection, and solve the worries of digital 

transformation of energy enterprises.  

Energy enterprises cooperate with other high-tech enterprises to promote enterprise 

information construction and improve the efficiency of digital transformation of energy 

enterprises with their professional technical teams and platforms. Energy enterprises 

introduce multi-level and high-quality high-tech elite team, establish cloud platform 

through digital, information and intelligent technology, integrate data information to 

determine customer portraits, so as to accurately marketing, make customers get 

good experience, and realize long tail income. 

4.2.4. Improving mechanisms for coordinated development  

In the process of digital transformation, energy enterprises need to implement the 

concept of coordinated development, adjust the internal structure of enterprises, and 

promote the transformation and upgrading of enterprises. Make full use of the 

enterprise communication platform, promote the sharing of experience and 

collaborative innovation among enterprises, and cooperate with each other to solve 

the problem of digital transformation. It encourages researchers and enterprises to 

jointly carry out technological breakthroughs, effectively promote the optimization 

iteration of technology in the transformation process, and promote enterprises to 

develop and innovate at a higher level[7]. 

Enterprise external collaborative development should also pay attention to internal 
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collaborative development. In the era of digital economy, enterprises need to build 

independent data management system, adjust or reorganize the division of labor of 

enterprises. Communication based on information technology makes the command 

communication between enterprise departments more rapid and convenient, and the 

exchange of information between each other more efficient. Enterprises are constantly 

adjusted according to their own situation, maintaining the continuous progress of 

enterprise comprehensive strength, and laying a solid foundation for enterprise digital 

transformation. 
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