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Abstract: In the Dual circulation, the operation and maintenance management of 

infrastructure projects under the traditional government enterprise cooperation mode has 

been unable to adapt to the new situation, and the ESG (Environmental Social and 

Governance) concept is closely related to the operation and maintenance management of 

infrastructure projects, and plays an important role in the environment, society and 

corporate governance. Therefore, the article constructs a performance evaluation model for 

infrastructure project operation and maintenance based on the ESG concept by analyzing 

the current situation of performance evaluation for infrastructure project operation and 

maintenance management. Through experiments, it was found that the ESG concept can 

increase the average work efficiency of infrastructure project operation and maintenance 

management from 75.74% to 88.58%. Thus, it can be concluded that the ESG concept is 

very significant in improving the operation and maintenance management of infrastructure 

projects. 

1. Introduction 

The 14th Five Year Plan period is the decisive stage for the comprehensive construction of a 

moderately prosperous society, and it is also the period with the strongest demand for infrastructure 

construction investment. With the rapid development of the economy and society, the scale and 

quantity of infrastructure construction continue to increase, playing an important role in optimizing 

regional layout and improving regional economic structure. However, with the continuous 

expansion of infrastructure investment scale, the operation and maintenance management of 

infrastructure projects is also facing more and more challenges. However, the operation and 

maintenance management of infrastructure projects under the traditional government enterprise 

cooperation mode has problems such as high cost and low efficiency, which is difficult to adapt to 

the new situation under the Dual circulation. Therefore, how to improve the operation and 
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maintenance management efficiency of infrastructure projects, reduce the operation and 

maintenance costs, and enable them to adapt to the new situation under the Dual circulation has 

become an urgent problem. 

Scholars around the world have conducted a series of studies on infrastructure projects. Among 

them, Zheng Chuanbin, based on the Grounded theory, discussed the key factors that affect the 

performance of PPP (Public Private Partnership) projects in the field of infrastructure. The results 

show that the three main categories of project characteristics, process management, and external 

environment have a significant impact on project performance [1]. On the basis of analyzing the 

influencing factors of residual value risk in infrastructure PPP projects, Xiang Yinghui used the 

combination weighting method to obtain indicator weights, constructed a fuzzy matter-element 

evaluation model, divided the risk levels, and conducted residual value risk assessment combined 

with case studies [2]. Song Jiahui constructs an assessment model for the sustainable development 

of urban public Transportation engineering engineering construction based on the 

multi-dimensional perspective of environment economy society. This model takes into account the 

randomness, fuzziness, and uncertainty of experts in qualitative evaluation, and uses a cloud model 

to characterize various attribute values of infrastructure projects, allowing for uncertainty 

measurement of the sustainability of infrastructure projects [3]. Ren Fei emphasized the issues that 

should be paid attention to and the basic principles that should be followed when establishing the 

performance evaluation index system for infrastructure construction projects. At the same time, 

based on the actual situation of Zhengzhou High tech Industrial Development Zone, corresponding 

countermeasures and opinions were provided to achieve refined management of various work links 

of infrastructure construction projects in the High tech Industrial Development Zone, and improve 

the overall quality and safety of the project [4]. Dong Jia discusses how to evaluate the performance 

of special bond funds for large-scale infrastructure projects, providing reference for public hospitals 

to strengthen the management of special bond funds [5]. Although the above research is thorough in 

infrastructure projects, the concept is still insufficient. 

ESG focuses on the contribution of enterprises to sustainable development and fulfilling social 

responsibilities in environmental, social, and corporate governance. Therefore, the article combines 

the ESG concept with infrastructure project operation and maintenance management, and takes the 

performance evaluation of infrastructure project operation and maintenance management as the 

research object to construct a performance evaluation model for infrastructure project operation and 

maintenance management based on the ESG concept. 

2. World Research Status 

With the increasing importance of environmental issues in the world, more and more countries 

have realized the importance of protecting the environment. Therefore, it is always a hotspot for 

ESG to be included in the operation and maintenance of infrastructure projects. There have been a 

lot of researches on the performance evaluation of the operation and maintenance of infrastructure 

projects in China, and also on the performance evaluation [6]. The paper researches the operation 

and maintenance system of the infrastructure construction from the government angle, with 

emphasis on operation and maintenance management. From the perspective of Performance 

Assessment System, ESG is considered to be one of the most important evaluation criteria. The 

research of operation and maintenance performance evaluation of infrastructure projects mainly 

focuses on the following aspects. 

2.1. At the Government Level 

At present, most of Chinese government's research focuses on the operation and maintenance of 
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basic facilities. Especially, the research on the operation and maintenance of infrastructure projects 

focuses on the research of government performance evaluation and performance evaluation. First, 

the operation and maintenance system must be taken into account as a necessary element in 

assessing performance [7]. On the other hand, it must be borne in mind that the main indicator for 

evaluating the performance of public administrations is the operation and maintenance of 

infrastructure projects [8]. In the context of government performance evaluation, a study on the 

operation and maintenance of infrastructure works shall be carried out in accordance with relevant 

policies, legislation and regulations. 

2.2. At the Enterprise Level 

The performance evaluation of infrastructure project operation and maintenance management at 

the enterprise level mainly focuses on evaluating the performance of the enterprise, while also 

evaluating its social responsibility. At present, Chinese scholars' research on corporate social 

responsibility mainly focuses on the following aspects: some people believe that the ESG concept 

can create more value for enterprises, and take the ESG concept as one of the important criteria for 

evaluating the company's operating performance [9]; Some people believe that whether a company 

fulfills its social responsibility would affect its profitability and future development ability, and 

have constructed an ESG evaluation system that includes 5 dimensions and 12 indicators [10]. 

2.3. Social Level 

In recent years, with the increasing attention paid to environmental issues internationally, 

relevant research at the social level has gradually become a hot topic. For relevant research at the 

social level, scholars mainly establish corresponding performance evaluation systems from the 

perspectives of government, enterprises, etc. At the government level, scholars around the world 

mainly construct a performance evaluation system for infrastructure project operation and 

maintenance management through relevant government policy documents. As for the research on 

the operation and maintenance management mechanism of public infrastructure in Germany, 

scholars believe that Germany has a relatively mature operating mechanism in infrastructure 

construction, so a corresponding performance evaluation system can be constructed from the 

perspective of the government [11]. The research on the operation and maintenance management 

mechanism of EU infrastructure projects takes the EU as an example to construct a corresponding 

performance evaluation system, while introducing third-party institutions to evaluate the 

performance of public infrastructure operation and maintenance management in EU countries. At 

the corporate level, scholars construct corresponding evaluation systems by drawing on ESG 

concepts from other countries [12]. The research on the operation and maintenance management 

mechanism of the UK government's public infrastructure mainly introduces the ESG concept into 

the UK government's public infrastructure operation and maintenance management mechanism. The 

research on the operation and maintenance management mechanism of Italian government public 

infrastructure is to construct a corresponding evaluation system by borrowing relevant systems from 

other countries' government public infrastructure operation and maintenance management 

mechanisms, and analyze and summarize them based on national conditions [13]. 

3. Current Status of Operation and Maintenance Management Based on ESG Concept 

The ESG concept encompasses environmental, social, and corporate governance aspects. The 

environmental aspect includes biodiversity, carbon emissions, etc. The social aspect includes 

customer relationships, business activities, etc. The corporate governance aspect includes board 
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structure, shareholder rights, etc. As shown in Figure 1, it is a relatively complete ESG concept 

ecosystem. 
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Figure 1: ESG Concept Ecosphere 

Along with the increase in the size of the infrastructure investment, there are more and more 

problems in the running and maintaining of the infrastructure engineering. There are no uniform 

operating and maintaining management rules and regulations, there is no clear separation of duties 

in the running and maintaining of infrastructure projects, there is no efficient coordination between 

the different departments in managing and maintaining the infrastructure projects, which leads to a 

lot of problems in the running and maintaining of infrastructure projects, the lack of specialized 

personnel and the aging of the knowledge structure in the construction and maintenance of 

infrastructure projects [14]. 

Under the "Belt and Road" policy and "Carbon Summit, Carbon Neutrality", the construction of 

infrastructure has been paid more and more attention to as a key part of economy. To satisfy the 

increasing demand of the public, it is an important task for the IM operators to incorporate ESG into 

their operational and maintenance management in the present cooperative mode of government 

business. Currently, the study on the performance assessment of the operational and maintenance of 

infrastructure engineering in is just at the beginning stage. A number of studies will be devoted to 

establishing a business and maintenance management assessment system in line with ESG 

principles, whereas no related study has been conducted to establish a functional and maintenance 

management performance assessment model according to ESG concept. So, article sums up the 

present situation of RMI in terms of operational and maintenance management and its practical 

requirements [15-16]. 

4. Model Construction 

Because of the great deal of information contained in the Performance Assessment Index System, 

the choice of targets is affected by both the subjective and the objective. From the point of view of 

the parties concerned, article analyses the establishment of a performance appraisal indicator system 

of open-ended fund [17]. 
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From the point of view of environment, because of its high quality and social character, article 

considers "item placement", "influence level" and "social satisfaction" as the criteria for evaluating 

the environment. Second, from a societal point of view, it is considered that the construction and 

maintenance of infrastructure works for the benefit of the community and the community. For this 

reason, the concept of "corporate management" is used as an indicator for assessing the enterprise's 

dimension [18]. 

Taking into account the effects of both subjective and objective elements during the selection of 

index, Analytic Hierarchy Process is applied in article to make sure that every index is weighed. At 

last, article makes a comprehensive assessment of the indexes by means of fuzzy synthetic 

assessment. Based on the fuzzy comprehensive evaluation results, the article constructs a 

performance evaluation model for infrastructure project operation and maintenance management, as 

shown in Table 1. 

Table 1: Performance Evaluation Model for Infrastructure Project Operation and Maintenance 

Management 

Performance 

indicators 
Weights 

Quantification 

or not 

Evaluation 

frequency 

Source of 

information 

Plan 

completion 

rate 

A Y By node 
Progress 

report 

Quality 

evaluation 
B N By node 

Acceptance 

report 

Organization 

level 
C N Every time 

Organizational 

documents 

Document 

accuracy 

rate 

D Y 
Every 

month 

Document 

inspection 

records 

Number of 

errors and 

delays 

E Y 
Every 

month 

Error statistics 

table 

When constructing a performance evaluation model for infrastructure project operation and 

maintenance management, the article fully considers the significant differences between 

infrastructure project operation and maintenance management work and enterprise operation and 

management work. Therefore, when establishing the model, the first, second, and third level 

indicators in the performance evaluation system of infrastructure project operation and maintenance 

management were simplified to avoid increasing costs due to the complexity of infrastructure 

project operation and maintenance management work in different enterprises during the 

implementation process [19]. After determining the content of operation and maintenance 

management for various infrastructure projects, the article further subdivides the responsibilities of 

each department and divides the responsibilities of the responsible departments. After determining 

the responsibilities at all levels, the article further clarifies what specific responsibilities each 

department is responsible for in the operation and maintenance management process of 

infrastructure projects. Based on the analysis of the various dimensions and indicator selection 

methods of the performance evaluation system for infrastructure project operation and maintenance 

management, the article believes that the performance evaluation model for infrastructure project 

operation and maintenance management can effectively reflect the responsibilities and operational 

effects undertaken by enterprises in infrastructure project operation and maintenance management 

[20]. 
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5. Experiment of Infrastructure Project Application Integrating ESG Concept 

The reliability analysis formula for the questionnaire in the article is shown in equation (1). 
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In equation (1), tii  is the initial reliability value of the entire test; tjj  is the correlation 

coefficient of test scores. In addition, the use of this method requires the scores of both tests to have 

the same mean or standard deviation. When this condition is not met, formula (2) needs to be used 

to estimate reliability. 
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In equation (2), t is the reliability value, kx
2 and ky

2 are the variance of the test scores, kv
2 is 

the variance of the difference in test scores, and kz
2 is the variance of the total test scores. The data 

analysis of the article is based on formulas (3) and (4). 
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In equation (3), δ is the mode, w is the group distance, and b = δ/w is the group difference. 
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In equation (4), Lb is the sum of the degrees of the interval where the median is located, ad is 

the degree, Ld  is the exact lower limit of the interval, and T is the number of data. The 

experimental part mainly focuses on the efficiency of infrastructure project operation and 

maintenance management, and the results are shown in Figure 2. 

 

Figure 2: Comparison of Work Efficiency 

From Figure 2, it can be seen that when using traditional operation and maintenance 

management, the average work efficiency of infrastructure projects is only 75.74%. However, after 
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introducing the ESG concept, the average efficiency has increased to 88.58%, an increase of 

12.84%. It can be seen that the ESG concept is very helpful for the operation and maintenance 

management of infrastructure. At the end of the article, a social statistical evaluation was conducted 

on the performance of infrastructure operation and maintenance management, as shown in Figure 3. 

 

Figure 3: Social Evaluation 

From Figure 3, it can be seen that before the introduction of the ESG concept, 50% of people 

rated infrastructure operation and maintenance management as "average", while 34% rated it as 

"poor" or below. After the introduction of the ESG concept, the proportion of people who rated 

infrastructure operation and maintenance management as "good" or above increased from 16% to 

44%. From this, it can be seen that the introduction of ESG concept is very effective. 

6. Conclusions 

In the current new stage of development, the integration of ESG concept and infrastructure 

project operation and maintenance management is an inevitable requirement for promoting 

high-quality development of infrastructure projects. The article analyzes the current status of 

infrastructure operation and maintenance management, draws on the experience of other developed 

countries in infrastructure project operation and maintenance management under the ESG concept, 

and constructs a performance evaluation model for infrastructure project operation and maintenance 

management based on the ESG concept. This article proposes specific indicators at the government 

and enterprise levels, providing new ideas for promoting the high-quality development of 

infrastructure project operation and maintenance management work. In the future, while fully 

utilizing the ESG concept in infrastructure operation and maintenance management, it should 

gradually promote the integration of ESG concept into other infrastructure operation and 

maintenance management work, and establish a comprehensive ESG performance evaluation 

system. ESG can play a positive role in environmental, social, and corporate governance, 

contributing to the high-quality development of infrastructure operation and maintenance 

management. 
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