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Abstract 

As sustainable development is gaining more and more attention, the construction 

industry continues to explore this aspect. Both Sustainable Development Goals (SDGs) 

and Environmental, Social and Governance (ESG) provide management goals for 

corporate sustainable development and assessment. However, due to the complexity of 

construction events and multiple data sources, sustainable development management in 

the construction industry is still hindered by the need for a large amount of labor costs. 

Therefore, this paper proposes an LLM-based sustainable development data processing 

framework for construction, which achieves three goals: (1) identifying indicators of 

SDGs and ESG assessment frameworks for construction projects, (2) mapping 

sustainable development indicators to construction events and data, and (3) developing 

an LLM-based localized data processing framework for construction sustainability. The 

proposed method can achieve rapid data processing of construction projects and provide 

information and information sources related to sustainable development goals. It realizes 

automated report generation or correlation traceability of sustainable development in 

construction projects. 

1 Introduction 

As a major consumer of resources and energy, the construction industry has always been one of the 

core industries for sustainable development. Since 2015, when governments around the world agreed 

to implement a set of sustainable development goals (SDGs), it has provided guidance for the 

construction industry to promote sustainable development from environmental, social and economic 

perspectives (Pradhan et al., n.d.). The United Nations 2030 Agenda covers many environmental, 
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economic and social development issues, such as health and well-being, poverty, hunger, quality 

education, gender equality, climate action, water, sanitation, energy and environment, and peace and 

social justice. The 17 Sustainable Development Goals and 169 related targets contained in the SDGs 

proposed on the agenda provide guiding recommendations for the management of construction industry 

(Fei et al., 2021). The 2030 Agenda and its goals and targets also represent a long-term political 

framework for companies to contribute to sustainable development. However, although many 

companies have proposed their own sustainable development goals, the design of meaningful goals, 

sustainable strategies or key performance indicators has not been widely proposed. Corporate 

participation in the SDGs is limited and largely symbolic. This is partly due to the market's vague setting 

of performance evaluation indicators and scope related to corporate sustainability or SDGs (Johnsson 

et al., 2020). 

Now, all large companies should understand their environmental and social footprint and disclose, 

and report related activities. This is achieved through a series of standards, frameworks and indicators 

related to the so-called ESG (Environmental, society and governance). Although development and 

environmental protection may be considered a task for the government, business plays an increasingly 

active role in achieving sustainable development goals (Chaitanya et al., 2016). These efforts and 

recognition come from legal and regulatory measures and market behaviors such as ESG investment. 

Sustainable business models have been proven to bring advantages to companies in the market and 

resist possible risks in the future (Banihashemi et al., 2017; De Franco, 2020). As an evaluation 

framework for corporate behavior, ESG can provide detailed indicators for corporate managers in a 

more detailed manner, so that companies can provide a basis for considering relevant factors such as 

the environment in management and operations. By exploring the correspondence between SDGs and 

ESG, it will help companies collect and share relevant data and provide clear quantitative indicators for 

qualitative SDGs goals. 

In the assessment of the level of sustainable development of enterprises, ESG reports require a lot 

of data support. In the construction industry, these data come from the company's construction projects, 

the company's own operations and the environment of the construction area (Gong et al., 2024). At the 

same time, a large amount of information throughout the life cycle of each project needs to be 

exhaustively counted and processed to meet the requirements of ESG evaluation and sustainable 

development reporting (Mishra, 2023). The huge workload requires a lot of labor to process this 

information. This hinders the enthusiasm of enterprises to evaluate and manage the ESG performance 

of construction projects. So far, large language models (LLMs) have made significant breakthroughs in 

many automated learning tasks by using generative pre-trained transformers (GPTs) to perform 

unsupervised training on large corpora and datasets (Pu et al., 2024). These tasks include machine 

translation, text classification, intelligent question answering, etc. LLMs can accurately extract entities 

and entity relationships through the ability of language understanding. These characteristics have also 

led to some expansions and attempts in the construction industry, such as building energy analysis and 

urban information management. 

However, the current LLM can only process limited information. A large amount of information on 

construction projects has little to do with sustainable development, and this additional information will 

affect the operation of LLM (Giudici et al., 2023). Which data and construction events are related to 

SDGs and ESG, and which sustainable development goals are related to these construction events need 

to be further considered and analyzed. Therefore, to overcome the challenges of processing sustainable 

development-related data in construction projects and improve its automation in project management, 

this paper proposes a data processing framework for sustainable development goals of construction 

projects based on LLM. Through automated text information processing, LLM demonstrates efficiency 

advantages in corporate SDGs and ESG management. 
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2  Method 

Figure 1 shows an overview of the proposed LLM-based approach for assessing the level of 

sustainable development in construction projects. This approach has three modules. The first step is the 

analysis of SDGs and ESG evaluation indicators. This will screen out sustainable development goals 

and ESG indicators related to the construction industry and construction projects. The second step is to 

establish the correspondence between events and data in construction projects and these indicators. The 

established data map will describe the relationship between sustainable development goals and 

construction processes and provide a basis for further data processing. The third step is to establish a 

localized database so that LLM can obtain construction data. And further structure the text information 

so that the automatically processed content can provide a reference for corporate sustainable 

development. 

2.1 Construction Sustainable Development Index 

SDGs provide a new opportunity for the construction industry to expand its focus from the 

environmental aspect of sustainability. The behavior of enterprises and society is closely related to the 

SDGs during the design, construction, delivery and operation of construction projects. For example, 

resource utilization during construction, low-carbon model design during the operation phase, and 

pollution and recycling during building demolition activities. According to the BDG, the construction 

industry is related to each of the 17 SDGs. Among them, the more representative is that the building 

materials used in construction projects can directly affect the achievement of the SDGs, especially SDG 
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Figure 1: Method overview 
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3, SDG 7, SDG 9, SDG 11, SDG 12, SDG 13 and SDG 15, and indirectly affect SDG 2, SDG 5, SDG 

10 and SDG 16 (Fei et al., 2021). At the same time, ESG management of construction projects has also 

shown its importance today. The correlation between innovation and sustainable practices in 

construction projects and corporate performance has been widely studied. It can measure the 

performance of enterprises in these areas and serve investors and social participants. Both SDGs and 

ESG provide goals and foundations for the sustainable management of construction projects 

(Litvinenko et al., 2022). However, the general sustainable development goals and indicators are not 

accurate for the construction industry. Specific indicators or goals still need to be accurately identified 

to meet the management of relevant indicators in complex construction affairs. 

 

SOCIAL GOVERNANCEENVIRONMENT

• Carbon Emissions

• Product Carbon Footprint

• Financing Environmental 

Impact

• Climate Change 

Vulnerability

• Water Stress

• Biodiversity & Land Use

• Raw Material Sourcing

• Toxic Emission and Waste

• Packaging Material & 

Waste

• Electronic Waste

• Opportunities in Clean 

Tech

• Opportunities in Green 

Building

• Opportunities in 

Renewable Energy

• Labor Management

• Human Capital Development

• Health and Safety

• Supply Chain Labor Standards

• Product and Quality

• Chemical Safety

• Financial Product Safety

• Privacy and Security

• Responsible Investment

• Health and Demographic Risk

• Controversial Sourcing

• Access to Communications

• Access to Finance

• Access to Healthcare

• Opportunities in Health and Nutrition

• Board Diversity

• Executive Pay

• Ownership and Control

• Accounting

• Business Ethics

• Tax Transparency

• Corruption and Instability

• Financial System Instability

 

Figure 2: SDGs and ESG in Construction Projects 
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As shown in Figure 2, this paper proposes a correspondence table between SDGs and ESG 

(MSCI) indicators. The selected ESG indicators are similar to the scope of SDGs, both of which are 

general and industry wide. However, they have different focuses in the construction industry. In this 

correspondence, only the most direct sustainable development goals, the relationship between ESG 

impacts and construction activities are considered. In terms of environmental indicators, SDG 6, SDG 

7, SDG 9, SDG 11, SDG 12, SDG 13, SDG 14 and SDG 15 are all relevant. In terms of ESG indicators, 

they include carbon emissions, carbon footprint, water resources and waste. These goals and indicators 

are more relevant to construction projects. Similarly, in terms of social indicators, human resources, 

worker health and data security are more important in construction projects. In governance indicators, 

ESG management often follows the company's financial statements or annual accounting information, 

which is related to construction projects, but this information cannot be directly obtained in a single 

project. Therefore, these goals are not considered as the main consideration in the relevant affairs of 

construction projects. 

2.2 Construction Sustainable Development Index 

After determining the sustainable development indicators related to construction projects, Figure 3 

shows the correspondence between these indicators and construction-related data and data sources. In 

the scope of construction projects, four data sources are identified, including pre-construction 

preparation documents, supply chain information of construction projects, construction site data and 

corporate reports. The sources of this information are complex and require a lot of manual processing. 

For example, carbon emission information has a high correlation with SDG 13, and this data comes not 

only from energy use (such as operational carbon), but also from the use of materials in construction 

projects (such as embodied carbon) (Xu et al., 2024). For other aspects such as biodiversity, land use 

and green technology data at the construction site, they often come from the environmental impact 

assessment and reports of the construction. By corresponding SDGs, ESG and construction project data, 

sustainable development assessment or environmental management personnel can more conveniently 

collect and manage relevant content. 
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2.3 LLM-based Data Processing of Sustainable Development of 

Construction 

Environmental impact assessment, construction records and reports are directly related to the 

sustainable development management of construction projects. However, large amounts of text content 

require high labor costs to process. LLMs can process these contents quickly. Therefore, this paper links 

a local database with a localized large prediction model to achieve rapid organization and management 

of sustainable development affairs in construction projects. In the local database, reports and records in 

the construction project will be uploaded. At the same time, according to the correspondence between 

the goals and indicators and the construction data in Figure 3, the uploaded files will be attached with 

one or more indicators at the same time. Based on these data, an information collection and output 

program is developed for LLM. The pseudo code of the program is shown in Table 1. 

 

Figure 3: Data Map for SDGs and ESG indicators to Construction Data 
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Table 1. Pseudo Code for LLM and Sustainable Data Local Database Connection 

Step 1: Connect to MySQL database 

      MySqlTool.connection = pymysql.connect( 

      → host='localhost', database='Sustainable data for Construction' 

Step 2: Execute query statement 

    cursor = connection.cursor() 

Input: Sustainable data indicator or File name or Upload time 

        sql = f"SELECT * FROM ' Sustainable data' where indicator = {indicator} or name = 

'{query}' or filetime = '{query}'" → print("sql: ", sql) 

    cursor.execute(sql) 

Step 3: Close the cursor object and database connection 

cursor.close() 

Step 4: Call langchain.tools import BaseTool 

Call the above query statement from the Sustainable database 

Step 5: Structured output 

model_with_structure = model.with_structured_output(indicator name + file source) 

structured_llm = llm.with_structured_output(Sustainable) 

structured_llm.invoke("indicators related data") 

   Output: ResponseFormatter(answer="indicator name" + "file source".) 

End 

 

It can link the local MySQL database and LLM. This process is based on the linking mode of 

Langchain (Asyrofi et al., 2023). At the same time, during the LLM output process, the relevant 

sustainable development indicators and the data location in the construction project can be directly 

obtained through specific prompt words. This can help managers check the original information to 

ensure and correct the accuracy of the LLM output information. 

3 Proof of Concept 

After completing the above development, this paper verifies the designed construction project 

sustainable development data processing framework. The verification environment of the framework is 

to verify through a design scenario, in which the data in the project comes from an infrastructure 

construction process in Hong Kong. In this verification scenario, the environmental impact assessment 

report of the construction project is disassembled so that it can be directly applied to the designed 

construction sustainable development indicators. At the same time, the supply chain data in the 

construction project (including material suppliers, construction project location, transportation records 

and energy consumption), construction site data (human resource records, construction safety reports, 

material usage, energy and water usage, etc.) and the company's current operation report and strategic 

development report are also submitted, see Figure 4 (a). After the sustainable development indicators 

and documents and data are matched one by one, they are uploaded to the local database, see Figure 4 

(b). After completing the above operations, the managers or evaluators of the sustainable development 

of the construction project can briefly obtain this information through the local LLM, as shown in Figure 

4 (c). Similar to the pre-trained large language model connected to the normal network, the LLM linked 

to the local database can interact. At the same time, if the pre-designed prompt words are used, the 

model will obtain the text information of the construction project through the local database and output 

the content related to the sustainable development of the construction project. At the same time, the 

output of information sources can also be realized. 
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Through the above validation steps, the framework has been proven to be able to process and 

manage sustainable development related content in construction projects. For some sustainable 

development indicators, LLM can also organize and classify information based on the local construction 

database. For example, when asking about waste-related content in construction projects, the output 

content will include construction events of different types of waste, such as C&D, solid waste, and 

building waste. Through pre-designed prompt words, the model can also locate and output the document 

sources related to the indicators in the database. The efficiency of each output of the framework is also 

counted, as shown in Figure 5. The output efficiency is maintained within an acceptable range. 
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4 Discussion 

In recent years, various industries have realized the importance of sustainable development on their 

impact, including the construction industry. This shift comes from the attention of investors, regulators 

and governments to related matters. The Sustainable Development Goals provide a new perspective for 

the construction industry. From this perspective, the global vision for sustainable development can be 

transformed into business solutions. In building management and operations, construction companies 

should emphasize collaborative ESG activities to gain a good public business reputation, such as 

reducing carbon dioxide emissions and construction waste and improving safety and health (Jain et al., 

2020). The refinement of SDG goals and ESG assessment frameworks can help the construction 

industry deal with these issues in a more accurate way. At the same time, accurate management of 

corporate development also requires the promotion of technological development to reduce 

management costs and improve efficiency. LLM can help managers achieve this goal in the face of 

large and complex construction data. 

The sustainable development data management framework for construction projects developed in 

this paper based on the above background can achieve rapid processing of complex text data to a certain 

extent. This relies on the ability of the pre-trained large language model to understand and deconstruct 

the text. At the same time, it provides a mitigation method for the situation that sustainable development 

management relies on a large number of professional people to carry out work. It effectively reduces 

the management cost of relevant data in construction projects. At the same time, the localized database 

and locally deployed LLM can avoid the risk of commercial data leakage. It provides support for the 

secure data management of construction projects. 

However, the existing framework has only been validated in designed scenarios. For more complex 

and multi-party actual engineering projects and business operations, the method is not capable enough. 

It is necessary to develop a specialized training LLM model for the construction industry. This will not 

only enhance the efficiency of data exchange in the construction industry, but also help the industry 

achieve sustainable development goals. At the same time, for actual engineering projects, data in 

various formats are related to sustainable development assessments. For example, building information 

modeling (BIM) data, engineering drawing data, and even sensor data from construction sites and 

building operations are related to comprehensive sustainable development assessments of projects. The 

completer and more comprehensive the data, the more realistic it can show the situation and expected 

development of the construction project. This is helpful for dynamic management of sustainable 

development. Current methods often target a single data source. Further management models, such as 

the development of management frameworks and methods based on digital twins and machine learning, 

are necessary. 

5 Conclusion 

The SDGs proposed in the United Nations 2030 Agenda for Sustainable Development and the ESG 

assessment methods widely used in the market have put forward new goals and directions for 

environmental protection, social support and economic development of enterprises. The construction 

industry is one of the key industries for sustainable development because of its own pollution and high 

social relevance. To solve the difficulties caused by the large amount of complex data in construction 

projects for sustainable development management, this paper proposes a sustainable development data 

management framework for construction projects using LLM. It achieves three goals. First, this paper 

identified sustainable development goals for construction projects. This is conducive to accurately 

grasping the project's development focus on environmental protection and social development for the 

construction industry. At the same time, it mapped the relationship between sustainable development 
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indicators and data sources in the project to help managers more quickly identify the relationship 

between different indicators and construction events. Finally, a data management framework based on 

LLM was developed. After verification, the developed framework can realize the extraction and 

organization of sustainable development information of construction projects based on local databases. 

However, the current methods still have limitations. First, for the existing data management model, 

the complex format in the construction project is not fully considered. In addition to text, structured 

data such as building information models, image data, etc. are also related to sustainable development 

assessment. How this multimodal data can be linked and interacted with LLM is still difficult. In 

addition, the current LLM model is usually universal across the industry, and it is often difficult to meet 

the specialized needs of the construction industry. Therefore, for sustainable development-related 

matters, the development and adjustment of LLM is in demand for the construction industry. In the 

future, some specific optimization methods such as vector database design and specialized report output 

will be studied. 
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