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Abstract. China's mineral resource supply chain is crucial in global industrial production and
economic stability. That is why political instability, environmental issues, and unstable materials
prices make it compulsory for firms to employ data-driven segmentation and targeting techniques.
This paper uses a quantitative approach to analyze big data, machine learning and advanced
analytics for effective supply chain management in mineral resources. The study reveals that the
industry buyers and traders can be classified depending on their purchasing activeness and
willingness to take risks to design strategies that increase efficiency among the suppliers. It also
looks into the roles of advanced frontiers like artificial intelligence and blockchain in enhancing
transparency, demand forecasting and risk management. Also, international relations such as trade
wars and interrupted supply chains impact China’s strategic management of mineral resources. The
study provides policy prescriptions for increasing domestic production, engaging in international
cooperation, and developing technology to reduce supply chain risks. Ultimately, data-driven
segmentation and targeting offer a robust framework for strengthening China's position in the global
mineral market while ensuring sustainability and security.
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1. Introduction

China's mineral resources supply chain has consistently been significant in industrial production,
technology, and economic stability for the international economy. China is currently the largest
consumer and producer of critical minerals, giving it a strategic stranglehold on the market. However,
specific challenges are associated with the supply chain, such as fluctuating prices, political
instabilities in certain countries, barriers to trade, and environmental legislation. These complexities
require an empirical approach to segmenting and targeting the Chinese mineral resource market. With
the help of quantitative data, it is possible to measure trends, perform forecasts, and assess the risks
of acquiring and distributing mineral resources. This research investigates data-driven segmentation
and targeting of the mineral resources supply chain, including industry buyer and trader segments in
China.

1.1 Literature Review

This literature review demonstrates a consensus on the importance of data analytics in enhancing
supply chain functionality. Big data analytics can help strengthen the real-time monitoring of threats
in the mining raw material business, thereby improving the reliability of managing supply chain
complications caused by economic and geopolitical vulnerabilities [4]. Similarly, Jiang et al. discuss
the continuing vulnerabilities related to the mining industry within China and argue that while the
country has great potential in the smelting and processing industries, it still depends heavily on
imported ores [10]. This is a weakness within the supply chain and needs better segmentation and
targeting skills.
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Figure 1. Primary financial indicators for Chinese mining-related industries [1]

In addition, researchers also outline security considerations in the critical mineral supply chain,
where they conclude that competition, politics, and trade barriers are inevitable issues in the
availability of resources [14]. Other studies urge the world to adopt a more constructive approach to
supply chain risks instead of a de-risking model, which intentionally excludes China from
international partnerships [1]. In another research, the authors describe how China and the United
States compete to secure critical minerals for new technologies that emphasize specific policies' role
amid market risks [9].

Another area of interest in the past has been revolutionary technologies in the supply chain
management field. Rolf et al. (2023) discuss reinforcement learning in the supply chain context,
showing how machine learning can be used in supply chain management, especially in segmentation,
by analyzing buyers’ behavior and resources [13]. Li et al. [11] describe using big data in geological
surveys and mineral resource predictions, focusing on Intelligent mineral prediction models.
Similarly, Bi et al. [2] have also introduced the idea of cloud mining in Industry 4.0, which aims to
improve productivity using digital technologies. All these studies suggest that employing scientific
techniques for classifying and reaching industry buyers and traders is essential.

1.2 Research Motivations

The flow of minerals in China is being influenced by economic, technological, and geopolitical
changes currently happening around the globe. The need for these minerals has increased recently as
the world shifts towards clean energy systems, such as cobalt, lithium, and rare earth elements.
However, external shocks like the US-China trade war, volatility in climate change policies, and
disruption of supply chains due to the COVID-19 pandemic affected China’s mineral resources [4].
This knowledge is valuable and practical, so policymakers, businesses, and other industry players can
act correctly.

The research was sparked by the quest for and identification of best practices for targeting and
segmenting the buyers and traders from the industry in the mineral resource chain in China. The
current unfavorable world market conditions make traditional supply chain management strategies
ineffective. This study aims to apply big data analytics, machine learning, and quantitative research
to establish a framework to optimize resource utilization and minimize supply chain vulnerability to
disruptions from foreign markets. In addition, market domination and supply chain security concerns
are becoming a subject of interest regarding Chinese involvement in international mineral trade.
According to Greitemeier et al. [8], lithium-ion battery supply chains are mainly dominated by China,
which causes concerns about state ownership and competitive development. This paper seeks to add
a few insights to the debate around this discussion by examining the application of data-driven
segmentation in the domestic and international supply chain environment.
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Figure 2. Lithium: Critical for Net Zero, Yet Facing Challenges [12]

Research Arguments

According to this research, improved segmentation and targeting of the mineral resources supply
chain can benefit China's efficiency, stability, and competitiveness. First, data analytics can help the
industry increase its knowledge about customers' buying habits, demand, and price variations [6].
Secondly, segmentation based on quantity analysis shall enhance the case of risk and explain how
supply chain disruptions can be reduced. Thirdly, targeted strategies in mineral resources assure the
improved protection of the Chinese economy from the notorious issue of resource insecurity thanks
to the increased focus on domestic production. Furthermore, this paper contends that global
partnership is crucial for securing a steady supply of mineral resources. The actions of Western
countries that identify China as a threat ignore the systemic issues concerning the entire global supply
chain system. Data transparency and collaboration can reduce risks related to the supply chain
management of resources. Analytical and statistical tools and techniques will be used in this study to
evaluate segmentation strategies and their effects on logistics systems. This paper will synthesize
previous research and current trends to provide further insight into the issue of how China can utilize
data-driven segmentation and targeting to strengthen the stability and competitiveness of its mineral
resource supply chain.

2. Research Methods and Investigations

2.1 Research Methods: Quantitative Approach

China has faced many changes in its mineral resource supply chain due to world economic
conditions, political relations, and technological alternations. This survey used quantitative research
to gather info from buyers and traders within this supply chain to understand the segmentation and
targeting strategies. Quantitative research categories used in this study include data, statistics, and
modeling. Achievement of the research objectives required secondary data collection from various
reliable sources such as government publications, trade journals, and academic papers. It covered
pillar areas like the actual volumes produced for minerals, importer and exporter statistics, price
changes, and supply chain breaks. All these variables were considered based on the fact that they
cover all the aspects within the supply chain of minerals and point out areas that are most likely to be
at risk. For instance, research shows that, through big data analysis, risks in the mineral raw material
markets can be measured and managed, involving the volatility of prices and the disruption of
supplies in the supply chains [4].

Data analysis was done to examine the data for trends and relationships. Simple statistics were
used to describe the findings. In contrast, inferential statistics were used to analyze the findings and
make inferences about the population of interest based on a sample of that population. For instance,
the study sought to determine the correlation between China's dependence on imports of such
minerals and the vulnerability of the supply chains. In their study, Jiang et al. adopted a system
dynamics approach as a modeling tool to examine the resilience of the Chinese mineral resources
industry supply chain and assist in understanding critical factors influencing supply chain resilience
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[10]. Likewise, this paper employs regression analysis to assess the effects of various geopolitical
risks, like the trade war between the United States and China, on the supply chain of mineral resources.

Another aspect of the approach was regarding modeling. The proposed supply chain analysis
identified the processing, transportation, and demand processes of the minerals produced and required
for consumer usage. This framework assessed various segmentation and targeting tactics to bolster
supply chain performance. For example, the model compared the effects of increasing domestic
supply production capability with supply chain risk diversification. This analysis is consistent with
Shiquan and Xu [14], who state that the security of supply chains for critical minerals calls for
domestic production and cooperation with other countries.

2.2 Investigations into Data-Driven Segmentation and Targeting

The following findings revealed the analysis of the role of data-driven segmentation and targeting
in Chinese mineral resources supply chains. First, the study identified that industry buyers and traders
could be classified according to their buying behavior, risk-taking propensity, and supply chain
vulnerabilities. For instance, those with a high tolerance for risk are more inclined towards long-term
contracts and more stocks, while those with a lower tolerance to risk will tend to engage in short-term
contracts and just-in-time stock [7]. This industry segmentation makes it easier for suppliers to
address several buying segments' needs, hence meeting customer demands and increasing loyalty.

Second, the study identified the importance of data-driven targeting in mitigating supply chain
risks. Suppliers can prevent high-risk periods by looking at the price shocks and the availability of
supplies and then seeking to change their methods. For instance, during high price fluctuation, the
suppliers can set a flexible price model or get a new market to supply rather than only dealing with
one market [1]. Zhou et al. also hold similar views, stating that China’s critical minerals plans are
mostly inside-out remedies to Chinese difficulties and policies. Suppliers can keep up with national
policies and market trends by using data targeting that will help improve competitiveness and
sustainability.

Third, it also examined how emerging technologies have influenced segmentation and targeting
based on data. Innovation advancements like artificial intelligence (AI), machine learning, and
blockchain affect the management of mineral resource supply chains. For instance, machine learning
can involve IT for data analysis to embrace insights into pricing, inventory management, and
segmentation that enhance the performance of suppliers. In contrast, blockchain contributes directly
to improving supply chain-related aspects such as transparency and traceability to minimize fraud
and guarantee compliance with regulations. These findings are consistent with those of Li et al. [11],
who highlight the potential of intelligent methods for mineral resource prediction in the background
of big geological data.

2.3 Quantitative Findings and Implications

The quantitative results of this study have various implications for industry buyers, traders, and
policymakers. The assessment of price risk and supply chain disruptions revealed that political risk
and macroeconomic factors significantly affect the mineral resource supply chain. For instance, the
signed trade war between the United States of America and China and the COVID-19 pandemic has
affected world trade and investment in mineral resources [3]. Such revelations highlight the
importance of implementing adequate risk management measures like supply chain diversification
and stockpiling to minimize shocks’ effects.

Second, the research established that China’s dependence on imports of strategic minerals
threatens its supply chain security. Production has slowly risen domestically in the past few years,
but it cannot satisfy global demands on minerals such as lithium, cobalt, and rare earth elements. This
supports Gulley’s insights, which explain that competition for nonfuel minerals between China and
the United States will likely rack up [9]. To meet such a challenge, the government should consider
investing in developing domestic mining and processing and engage in international partnerships to
ensure access to strategic minerals.
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Third, it also demonstrated the possibilities of data-driven segmentation and targeting in enhancing
the effectiveness and robustness of the supply chains. Through data analysis and the use of advanced
technologies, suppliers can improve their performance with value analysis and reduction of costs. For
instance, through data analysis, artificial intelligence and machines can assist suppliers in forecasting
demand changes and respond to them by adapting the flow of their production line. In the same way,
blockchain technology can also improve supply chain visibility and help suppliers trace the flow of
minerals through the value chain and adhere to the correct standards.

2.4 Challenges and Future Directions

However, several challenges arise in data-driven segmentation and targeting. First and foremost,
the nature of the data is a limitation in this research, whereby data availability and quality are
significant challenges. Despite the potential of big data analytics to positively impact the management
of supplies, the data used must be accurate and genuine. Lack of quality or qualitative data can hamper
measuring effectiveness and thus damage the application of accuracy across the location. Second,
emerging technologies, including Al and blockchain, require massive investment in infrastructure
and skilled employees. This is because many firms in the mineral resource sector are small or
medium-sized, and they may not be in a financial position to invest in such technologies, which puts
them at a disadvantage to the larger firms.

However, more research on these areas must uncover other potential data uses in segmentation and
targeting. For example, there can be studies on cooperation between the government and private
sector in advancing modern technologies in the mineral resources industry. Also, there could be
opportunities to employ reinforcement learning algorithms to enhance supply chain decisions. For
instance, other studies show that reinforcement learning is promising for solving supply chain issues
like inventory control and demand forecasting [13]. Future studies can contribute to developing more
resilient and efficient mineral resource supply chains.

3. Conclusion

In conclusion, this study indicates that adequate data-driven segmentation and targeting are
indispensable for improving the reliability of the mineral resource supply chain in China. Through
data collection, analysis, and data modeling used in quantitative research, the study can determine
supply chain problems such as fluctuating prices, high dependency on imports, and political
instability across borders. The study highlights the significance of adopting big data and other
advanced technologies, like Al and blockchain, to enhance supply chain efficiency and manage risk.
Analyzing buyers' and traders’ purchasing behavior and risk tolerance results in efficient
segmentation and targeting, while using data makes suppliers adapt to changes in the market.
However, issues like data quality and technology costs are still challenging today, especially for
SMEs. These challenges can only be managed through increased domestic production capabilities,
international partnerships, and technological advancement to expand these industries' technological
capacity. Combining data analytics initiatives and emerging technologies opens up a way to forge a
more resistant and stable minerals supply chain, guaranteeing China’s economy and its position on
the global market in the context of increased globalization.
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