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Abstract. the risk management of the supply chain of recycled metal raw mate-

rials is very important to ensure the sustainability of modern industry. However, 

the risks involved in the supply chain, such as supply chain interruption, price 

fluctuation and environmental sustainability, make the supply chain complex and 

diverse.The purpose of this study is to explore the construction and optimization 

of data-driven risk prevention and control system for recycled metal raw mate-

rials, and to deeply study the key steps of risk identification, evaluation, early 

warning and response, as well as the application of data-driven methods in this 

field. The research results highlight the importance of data-driven risk prevention 

and control, so as to improve the sustainability of supply chain, reduce enterprise 

risks and promote the sustainable development of recycled metal raw materials 

industry. 
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1 Introduction 

The supply chain of recycled metal raw materials is a key component of modern in-

dustry, which involves many complex risks, including supply chain interruption, price 

fluctuation and environmental sustainability. We must pay attention to the construction 

and optimization of the risk prevention and control system of recycled metal raw ma-

terials supply chain in order to improve the sustainability of the supply chain, reduce 

the risk of enterprises and provide strong support for building a socialist modern 

country in an all-round way. 

2 The importance of the supply chain of recycled metal raw 

materials 

Recycled metal raw materials are key raw materials in industrial production, covering 

many industries, including construction, automobile manufacturing, electronic prod-

ucts and energy production. The supply chain management of these raw materials 
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involves many links, from the acquisition, transportation and processing of raw mate-

rials to the production of final products[1]. Therefore, the stability and sustainability of 

the supply chain of recycled metal raw materials are very important for modern in-

dustry. 

2.1 Risk of supply chain interruption 

Supply chain interruption may be caused by many factors, such as natural disasters, 

political turmoil, supplier closure and so on. These factors may lead to the interruption 

of production and delivery, which directly affects the profitability of enterprises. 

Natural disaster is a serious risk factor of supply chain interruption of recycled metal 

raw materials. Natural disasters such as earthquake, flood and hurricane may cause 

great damage to the core infrastructure, transportation system and production capacity 

of suppliers in the supply chain. These disasters may directly lead to the interruption of 

supply chain and restrict the transportation and production of raw materials. The 

earthquake may have triggered the production interruption of the global steel industry, 

reduced the production capacity, led to a sharp rise in steel prices, and then had a chain 

reaction to the global industry. However, the unpredictability of natural disasters in-

creases the complexity of supply chain interruption risk. 

Political turmoil and social instability may also seriously interfere with the supply 

chain of recycled metal raw materials. Political conflicts, strikes, social protests and 

other factors may lead to supply chain interruption. Political conflicts in countries may 

lead to the closure of borders and the inability to transport goods smoothly, thus in-

terrupting the supply chain. The risks of these political and social factors need to be 

actively tracked and analyzed by enterprises in order to formulate risk coping strategies 

and maintain the sustainability of the supply chain. 

One of the most critical risks in the supply chain of recycled metal raw materials is 

related to suppliers. There are usually multiple key suppliers or partners in the supply 

chain, but sometimes enterprises may rely too much on a single key supplier, which 

will increase the risk of supply chain interruption. If key suppliers face bankruptcy, 

economic problems or production problems, it will have a direct adverse impact on the 

production plan and profitability of enterprises. 

2.2 Risk of price fluctuation 

The fluctuation of the price of recycled metal raw materials will have a direct impact on 

the profitability of enterprises. Unstable prices may lead to rising costs or falling prof-

its, making it difficult for enterprises to plan and forecast. 

The price fluctuation of recycled metal raw materials is a crucial risk in supply chain 

management, which directly affects the profitability and stability of enterprises. The 

fundamental reason for this volatility lies in the change of supply and demand in the 

global market, the influx of new market participants, and the interruption of supply. 

The fluctuation of market demand is one of the main driving forces of the price fluc-

tuation of recycled metal raw materials. An increase in demand usually pushes up 

prices, while a decrease in demand may lead to a decline in prices. The fluctuation of 
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market demand is influenced by many factors, including the macroeconomic situation, 

the production demand of specific industries, and the emerging trends of the global 

market. The influx of new market participants may also change the pattern of market 

supply and demand, increase supply and exert downward pressure on prices. The 

market strategy, production technology and price competition strategy of new market 

participants may affect market dynamics and further promote price fluctuations. 

2.3 Risks of environmental sustainability 

Environmental sustainability risk plays a vital role in supply chain management and 

enterprise economic performance [2]. The production and processing of recycled metal 

raw materials, especially without proper environmental protection measures, may have 

a negative impact on the environment. This kind of environmental risk includes waste 

of resources, excessive consumption of energy and potential environmental pollution 
[3]. 

The core of environmental sustainability risk management is to deal with more and 

more stringent environmental regulations. The government and regulatory agencies 

have issued stricter laws and regulations, requiring enterprises to take measures in 

production and processing to reduce negative environmental impact. This includes 

reducing waste emissions, effectively treating wastewater, improving energy efficiency 

and reducing greenhouse gas emissions. Enterprises must actively abide by these laws 

and regulations, otherwise they may face the risk of huge fines, legal proceedings and 

even reputation damage. This means that environmental sustainability has become an 

indispensable part of supply chain management and needs to be effectively applied 

throughout the supply chain. 

3 Construction of data-driven risk prevention and control 

system for recycled metal raw materials. 

3.1 Risk Identification and Assessment 

In the first step of building a data-driven risk prevention and control system, we are 

committed to accurately identifying and evaluating risks that may affect the supply 

chain. This includes the scope of risks covering supply chain stability, price fluctuation, 

environmental sustainability and other dimensions. We will establish a comprehensive 

risk database by means of data collection and analysis, This database will be the basis 

of our risk assessment, enabling us to better understand and identify potential risks [4]. 

At the same time, data analysis and modeling will also become a powerful tool for risk 

severity and probability assessment. We will use a data-driven model to quantify the 

possibility and potential impact of risk events to determine which risks are the most 

urgent and serious. This helps enterprises to formulate risk management strategies and 

response plans more pertinently. 
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3.2 Risk early warning and response 

After risk identification and assessment, we will establish an enhanced risk early 

warning system. This system will integrate all kinds of data sources, including re-

al-time supply chain data, market data, political and social event data, etc [5]. Through 

data analysis and monitoring, we will be able to detect potential risk signals in advance. 

Once the risk signal is detected, the enterprise will take action quickly and make cor-

responding emergency plans [6]. These plans will cover supply chain adjustment, in-

ventory management, contract renegotiation, risk transfer strategy, etc., to ensure that 

enterprises can respond quickly when risk events occur and reduce potential impacts. 

Enterprises need to establish effective communication channels to ensure that risk 

information can be communicated to relevant departments in time, so as to improve 

their coping ability. 

3.3 Information sharing and collaborative management 

The data-driven risk prevention and control system also covers the key components of 

information sharing and collaborative management. This step aims to promote infor-

mation sharing and collaborative management among all links in the supply chain, so as 

to improve the overall stability of the supply chain [7]. This requires the establishment 

of an information sharing platform that allows all participants in the supply chain to 

share risk information, data and coping strategies in real time. Information sharing and 

collaborative management can strengthen the connection between all links in the sup-

ply chain, help enterprises coordinate their actions better, reduce information asym-

metry and improve the overall perception of risks. This helps to prevent potential 

problems in advance, improve the flexibility of supply chain and reduce losses caused 

by risk events. 

4 Discussion on risk prevention and control strategy of 

data-driven recycled metal raw materials. 

4.1 Innovation leads the supply chain of recycled metal raw materials 

(1) Promote technological innovation. Technological innovation is the key to the sus-

tainable development of supply chain. Enterprises should actively guide and support 

research and development, including materials science, green processing technology 

and resource recovery technology. By constantly promoting technological innovation, 

enterprises can improve production efficiency, reduce environmental impact and real-

ize sustainable supply chain. 

(2) Industry-University-Research uses cooperation. Innovation requires the coop-

eration of enterprises, academia and government to jointly promote the research and 

development and application of technologies and products. The cooperation among 

enterprises, research institutions and universities introduces innovation into all aspects 

of the supply chain. This will help to accelerate the commercialization of new tech-

nologies and improve the efficiency and sustainability of the supply chain. 
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(3) Industrialization of achievements. Innovation doesn't just stay in the laboratory, 

its ultimate goal is to realize industrialization and large-scale application. Government, 

enterprises and investors can work together to turn research results into practical 

products and services. This will help promote the integration of technological innova-

tion and industrial development and create new business opportunities. 

4.2 Market-led sustainable supply chain 

(1) Investment decision and technology selection. Market law is an important part of 

supply chain management. Enterprises should respect the laws of the market, give full 

play to the decisive role of the market in resource allocation, and pay attention to the 

government's strategic planning and market supervision to create an environment 

conducive to the sustainable development of the supply chain. Market-oriented supply 

chain management requires enterprises to pay more attention to market demand and 

integrate it into investment decision-making and technology selection. Enterprises need 

to flexibly adjust their production and supply chain strategies to meet the rapid changes 

in the market. 

(2) government guidance and regulation. The government plays an important role in 

market-oriented supply chain management. The government can guide the develop-

ment of the industry through strategic planning, formulate relevant standards and 

regulations to maintain market order and ensure the sustainability of the supply chain. 

The government can also provide financial and tax incentives to encourage enterprises 

to participate in the construction of sustainable supply chain. 

4.3 Supply and demand coordination and dynamic balance 

(1) Balance of supply and demand. Enterprises need to ensure that the production and 

supply in the supply chain can meet the market demand. The sustainability of supply 

chain needs to meet internal demand as a priority task. Enterprises should focus on the 

new development pattern and new demand, stabilize the reasonable proportion of raw 

material industry, strengthen resource guarantee, improve supply quality and promote 

the coupled development of supply chain. 

(2) Resource guarantee. In order to ensure the sustainable supply of resources, en-

terprises need to adopt a variety of strategies, including diversifying supply sources, 

establishing long-term partnerships, recycling and reusing resources, improving 

transparency and traceability, conducting risk assessment and planning, and main-

taining strategic inventory. These strategies are helpful to reduce the risk of interruption 

of resource supply chain, improve the resilience of supply chain, and ensure that en-

terprises can adapt to the changes of market and regulations. By establishing a 

long-term relationship with reliable resource partners and adopting sustainable re-

source management practices, enterprises can realize a sustainable resource supply 

chain, meet market demand and reduce the uncertainty brought by the environment and 

regulations. This will help to improve the profitability and competitiveness of enter-

prises. 
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5 Conclusion 

Data-driven risk prevention and control system of recycled metal raw materials plays a 

vital role in ensuring the sustainability of supply chain, reducing risks and promoting 

the sustainable development of recycled metal raw materials industry. By making full 

use of data collection, analysis and application, this comprehensive system gives en-

terprises more accurate and rapid risk perception and coping ability, which helps to 

ensure the smooth operation of the supply chain, reduce economic and environmental 

risks, and promote the sustainability of the supply chain of recycled metal raw mate-

rials. In a challenging global supply chain environment, data-driven risk prevention and 

control system has become an indispensable tool for enterprises to succeed. 
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