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Abstract: With the expansion of enterprise scale and the increasing complexity of business operations, cost management, as
a core aspect of enterprise management, directly affects an enterprise’s profitability and market competitiveness. Traditional
cost management methods often rely on experience-based judgment and manual operations, making it difficult to cope
with massive and complex data environments, which in turn limits the accuracy and efficiency of cost control. Therefore,
how to fully leverage big data technology to achieve refined and intelligent cost management has become a key objective
for modern enterprises. This paper focuses on the refined cost management practices driven by big data, analyzing the
application scenarios and implementation paths of big data technology in cost management. The goal is to promote the digital
transformation of enterprises in cost management, thereby enhancing management efficiency and competitiveness.
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The China Industrial Big Data Development and Application Guide states: “The key to improving product quality and
production efficiency lies in the deep integration of big data technology.” In the path of enterprise transformation and
upgrading, big data technology, as an efficient tool, enables enterprises to extensively collect and integrate massive amounts
of operational and production data, thereby empowering enterprises and achieving a leap in operational efficiency. In the
current wave of big data, enterprises urgently need to deepen the innovation of value cost management, leveraging big
data analytics to fine-tune production processes, optimize management models, clarify market positioning, and implement
intelligent inventory management. The goal is to reduce costs at every stage, accelerate the adaptability to market changes,
and ultimately achieve a comprehensive improvement in operational efficiency. This process is not only a technological

innovation but also a comprehensive upgrade of enterprise competition strategies and management systems.

1.Analysis of the Impact of Big Data on Enterprise Cost Management

1.1 Increased Data Volume Provides a More Comprehensive Information Foundation

In the past, due to limitations in data collection and processing capabilities, enterprises often relied on limited data samples
for cost management decisions, which could lead to biased or incomplete decision-making outcomes. However, with big
data platforms, enterprises can now efficiently collect data from all aspects of production, procurement, sales, logistics, and
other key operations. These data comprehensively cover the components of cost structures. Based on this extensive cost

information foundation, enterprises can conduct more precise analyses of cost structures, identify cost drivers, and evaluate
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the impact of various cost items on overall costs. This enables enterprises to formulate more scientific and reasonable cost
control strategies, optimize resource allocation, and reduce ineffective cost expenditures. Additionally, big data allows
enterprises to forecast and preemptively manage cost fluctuations, ensuring a proactive and forward-looking approach to cost
management.

1.2 Enhanced Data Processing Capabilities Enable Faster Data Analysis

Big data technology also brings significantly improved data processing capabilities. Traditional cost management methods
are often inefficient when handling large datasets. However, big data technology, utilizing distributed computing and parallel
processing, can process vast amounts of data in a short period. Even unstructured data such as text, images, and audio can
be rapidly processed using big data technology, significantly reducing the time required for data analysis. Through data
cleansing, integration, and transformation techniques, data accuracy and consistency are ensured. By applying various
statistical methods and algorithms, enterprises can conduct in-depth analyses of cost data, uncovering hidden patterns and
trends. This efficiency enables enterprises to respond swiftly to market changes, adjust cost management strategies in real-
time, and seize business opportunities.

1.3 Data-Driven Decision-Making Becomes More Comprehensive

With the empowerment of big data technology, enterprise decision support systems have been significantly optimized.
Traditional cost management decisions often rely on limited data samples and subjective judgments, making it difficult to
ensure the accuracy and scientific validity of decisions. However, the integration of big data and Al provides enterprises
with more intelligent decision support services. By utilizing machine learning algorithms, enterprises can conduct predictive
analyses of cost data, build forecasting models to anticipate future cost fluctuations, and employ natural language processing
techniques for automated processing of textual cost data to extract valuable cost-related insights. These intelligent decision-
making support tools not only enhance decision accuracy and scientific validity but also minimize human biases, making
decisions more objective and fair.

1.4 Strengthened Risk Management Capabilities

Traditional cost management has primarily focused on post-event cost control and analysis. However, with big data
technology, enterprises can now collect and integrate real-time cost-related data, such as fluctuations in raw material
prices, changes in production efficiency, and shifts in market demand. By continuously monitoring and analyzing this data,
enterprises can establish a comprehensive cost risk monitoring system, quickly identifying risk factors that may lead to cost
fluctuations. This structured approach to cost management, driven by big data, ultimately enhances enterprise competitiveness

by reducing costs, improving efficiency, and ensuring more informed decision-making.

2.Refinement Path of Cost Management Driven by Big Data—A Case Study of B Group
2.1 Overview of B Group

B Group is a high-tech enterprise based in Shenzhen, with a broad business scope and a service network covering major cities
nationwide and certain overseas markets. Leveraging its outstanding technological capabilities and diversified product lines,
B Group has established stable strategic partnerships with numerous well-known domestic and international enterprises.
The company’s products enjoy a strong market reputation, not only due to their excellent performance and quality but also
because of B Group’s commitment to a customer-centric approach, providing customized services to precisely meet the
unique needs of different clients. However, in recent years, fluctuations in the global economic environment and significant
changes in the raw materials market have placed considerable cost pressures on B Group’s operations. The continuous rise in
raw material prices has directly led to soaring production costs, which in turn has increased manufacturing expenses, posing
severe challenges to the company’s cost control efforts. In response to this predicament, B Group has been actively seeking
a path for transformation and upgrading. With the support of big data technology, the company aims to explore new cost
management strategies, achieve refined management, and implement intelligent decision-making. This approach is expected
to effectively mitigate cost pressures and ensure sustainable corporate development.

2.2 Cost Management Structure of B Group

Procurement Management :B Group has an efficient and flexible procurement process. When a customer order is generated,
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the system immediately consolidates procurement requirements based on order details and submits them to the procurement
department for review. Upon approval, the procurement order is swiftly sent to suppliers, who then arrange shipments to B
Group’s logistics center. Before materials are stored, B Group implements a stringent quality inspection process, where a
professional quality control team conducts comprehensive checks. Once verified, the materials are accurately recorded in the
inventory system based on specifications, types, and quantities, ensuring a refined inventory management process.

Production Operations :As an enterprise that prioritizes innovation and efficiency, B Group’s production activities are
highly flexible and diverse. To optimize production processes, the company has adopted advanced “Lean Production”
principles, integrating a “6S+” management model (enhancing the traditional 6S framework with additional elements such
as efficiency improvement and continuous innovation). Through systematic organization, sorting, cleaning, standardization,
skill enhancement, and safety assurance, B Group has significantly improved workplace organization, effectively reduced
production costs, and strengthened its market competitiveness.

Sales Management :B Group has developed a diversified sales network, encompassing both a well-established offline sales
system and a rapidly growing online e-commerce platform. In recent years, as digital transformation has accelerated, the
company’s online sales performance has surged, becoming a key driver of business growth. By implementing precise market
positioning, personalized product recommendations, and high-quality customer service, B Group continues to expand its
market reach and enhance brand influence.

Research and Development (R&D) :B Group has an independent R&D center that conducts in-depth analysis of core product
functions, evaluates advantages and shortcomings, and collects extensive market information as the foundation for product
development. If defects are identified during the trial production phase, the sales department promptly communicates market
feedback to the R&D team, which then makes targeted improvements. Once products pass validation, they enter the formal
development process. Subsequently, the sales department collaborates with production and R&D teams to assess market
response and determine whether to proceed with mass production. After mass production, customer feedback is compiled into
detailed reports and shared with the R&D and production teams, enabling continuous product optimization through iterative
improvements'"’.

After-Sales Service :B Group places great emphasis on building a comprehensive after-sales service system, covering three major
phases: pre-sales consultation, sales assistance, and after-sales support. A dedicated team is assigned to each phase to ensure a
seamless customer experience. During the pre-sales stage, professional consultants provide in-depth product explanations and
parameter analyses to assist customers in making informed decisions. In the sales stage, designated representatives offer one-
stop services to ensure a smooth transaction process. For after-sales support, a 24-hour customer service hotline is available to

promptly address customer inquiries and concerns. This service model has been widely praised by customers'.

3.Challenges in B Group’s Cost Management

3.1 Lack of Forward-Thinking R&D Strategies

One prominent issue in B Group’s R&D sector is the lack of strategic foresight in investment. Specifically, some R&D
projects focus excessively on rectifying existing product issues rather than conducting in-depth market research at the initial
stage. This misalignment often leads to projects deviating from actual market demands, causing some initiatives to stall at the
conceptual level without advancing to the development phase. As a result, valuable R&D funding and human resources are
wasted, negatively impacting overall efficiency and innovation conversion rates.

3.2 Incomplete Customer Management System

B Group’s sales network spans both online and offline channels, requiring sales personnel to manage a diverse customer base.
During peak business periods, the workload can become overwhelming, leading to inefficiencies in sales service quality and
response time. This, in turn, affects customer satisfaction and indirectly increases maintenance costs and potential losses.
Additionally, in the after-sales sector, the lack of systematic regional planning and resource allocation results in frequent
cross-regional service deployments, which not only slows response times but also escalates operational costs.

3.3 Insufficiently Refined Cost Control Strategies

Currently, B Group faces shortcomings in cost management, primarily reflected in weak budget execution and a lack of
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clearly defined cost targets for certain expense items. This makes it challenging to effectively allocate cost responsibilities
across different functional departments. Additionally, the company’s cost management methods remain relatively simplistic,
failing to implement differentiated cost control measures tailored to various stages of the value chain. As a result, some
expenditures continue to rise, weakening B Group’s market competitiveness and profitability. To address these challenges,
the company urgently needs to adopt more scientific and precise cost management approaches to enhance overall cost
management efficiency.

The cost management issues faced by B Group in its operational development are not isolated cases but rather common
challenges encountered by many enterprises within the broader domestic market environment. While the specific details
and severity of these issues may vary depending on industry characteristics and company size, the overarching cost control

challenges remain representative to a certain extent.

4.Big Data-Driven Cost Management Optimization Strategies for B Group

4.1 Technological Optimization: Building an Intelligent Data Management Platform

To enhance cost management, the management team has decided to implement a four-step approach to building an intelligent
data management platform based on big data technology.

Empowering Cost Management with a Data Management Platform : B Group leverages cloud computing technology to
establish a core cost management platform that integrates vast amounts of internal and external enterprise data, including
company information, employee activities, transaction records, and performance reports. By constructing an optimized
data architecture based on data characteristics and internal business logic, this platform ensures accuracy, timeliness, and
structured storage of data, providing a solid foundation for further analysis. By deeply embedding the value chain cost
management concept into daily operations, all business activities generate real-time data, which is stored in the cloud
platform. This enables managers to easily retrieve cost-related data and utilize big data analytics tools to uncover valuable
insights, conduct precise benchmarking with industry peers, and predict future trends. Through comparative analysis and
trend forecasting, B Group’s management can make more informed and forward-looking decisions, maintaining a competitive
edge in a dynamic market.

Optimizing Cost Data Collection with ETL Technology : In B Group’s cost management optimization process, ETL (Extract,
Transform, Load) technology plays a crucial role in data collection. As a core data integration process, ETL extracts data
from multiple sources, cleans and transforms it, and loads it into a data warchouse, ensuring accuracy, consistency, and
usability. Given the diverse and heterogeneous data from various systems such as equipment management, order processing,
and customer service platforms, ETL tools standardize data processing. These tools intelligently identify, filter, and
transform structured relational data and unstructured content like text, images, and videos, integrating them into a unified
data warehouse model. In value chain cost management, the application of ETL technology enables managers to access and
analyze correlated data, providing a more accurate reflection of the company’s cost management landscape'’.

Enhancing Big Data Processing Capabilities with Hadoop : B Group has integrated a Hadoop-based distributed system into its
cost management framework, significantly improving data processing capabilities. Hadoop’s fault tolerance, scalability, and
efficiency in handling large-scale data make it ideal for managing complex cost data. By supporting both batch and interactive
data processing, Hadoop effectively processes semi-structured and unstructured data, offering high efficiency, scalability, and
reliability. This system empowers the company to manage vast and intricate operational data, enabling a more refined and
scientific approach to cost management'*.

Enhancing Data Analysis with Visualization Tools : Data visualization, an innovative method based on computer graphics,
presents complex data through animations, maps, images, and charts, making it easier for managers to interpret key
information. By leveraging visualization tools, B Group enhances the efficiency and intuitiveness of cost management,
providing robust data support for decision-making.

4.2 Management Optimization: Improving Cost Management Structure

4.2.1 Procurement Optimization

To improve B Group’s procurement process, the management team has proposed a full-chain optimization plan covering the
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planning, execution, and evaluation phases. First, a big data-driven supply chain information management platform will be
established to store data, integrate supplier information, and track transaction records, forming a hierarchical database system.
This smart hierarchical management model allows B Group to quickly identify high-quality suppliers, reducing hidden costs
caused by poor supplier selection.

The real-time data updating capability of big data ensures procurement information remains up to date, enabling the
procurement team to eliminate outdated information, stay informed about the latest market price trends, and secure better
negotiation terms. To further enhance procurement efficiency and transparency, B Group should develop a standardized
product catalog accessible to all upstream suppliers. By adjusting orders based on real-time supplier quotes, the company can
avoid cost increases due to information asymmetry'.

Additionally, a dedicated procurement monitoring position should be established to leverage big data for real-time data
monitoring, promptly alerting department leaders to adjust procurement plans and reducing unnecessary labor costs. Given
the complexity and specialization of procurement, management should prioritize procurement team capacity building
through regular industry knowledge and negotiation skills training while rationalizing job allocation to avoid redundancy.
Furthermore, a comprehensive procurement personnel evaluation system should be implemented, incorporating key indicators
such as procurement cycle, raw material quality, and cost control, to drive continuous cost optimization.

4.2.2 Sales Optimization

Since different enterprises have unique characteristics, sales cost management strategies should be tailored accordingly. Based
on B Group’s actual situation, the management team recommends refining and optimizing sales processes in three key areas:
sales forecasting, market segmentation, and after-sales service.

Sales Forecasting: By utilizing big data analytics, B Group can gain insights into customer consumption behavior and
preferences, accurately identifying key purchasing signals. Deep data mining allows for precise market demand predictions,
providing valuable guidance for sales strategy formulation.

Market Segmentation: To effectively reach target customer groups, enterprises should analyze common consumer
characteristics and develop refined consumer behavior models. Based on these models, B Group can offer personalized
products and services to different customer segments, enhancing customer satisfaction and conversion rates.

After-Sales Feedback: By integrating customer feedback on products and services using big data mining technology, B Group
can identify common issues, particularly those related to sales personnel performance. Targeted training programs can then
be developed and implemented to improve the overall service quality of the sales team. Additionally, if customer feedback
highlights product quality issues, the management platform can quickly coordinate with R&D and technical departments
to rectify product defects, ensuring comprehensive after-sales support while maintaining brand reputation and customer
relationships'®.

4.2.3 Inventory Management Optimization

Big data technology should be embedded into key inventory cost management processes, including warehousing, storage, and
shipping.

Warehousing Management: B Group can introduce a big data-driven inventory management system combined with RFID
technology to classify and monitor product status. This smart warehousing approach significantly enhances inventory tracking
efficiency, improving overall management effectiveness.

Daily Inventory Management: BIM technology can be employed to scientifically classify and organize inventory items,
optimizing warehouse layouts to reduce manual operations and further lower operating costs.

Shipping Management: Strict adherence to the “first in, first out” principle is essential”" Big data monitoring technology
should be used to track product locations in real time, ensuring rapid responses when goods meet predefined shipping
conditions. This approach minimizes cost risks associated with information asymmetry and poor management.

4.2.4 R&D Cost Management

To address the issue of blind R&D investments, B Group utilizes big data analytics to guide research and development

strategies.
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Market-Oriented R&D: By integrating sales department data, the company conducts in-depth analysis of target customer
needs and expectations, ensuring that R&D aligns with market trends.

Cross-Department Collaboration: Emphasizing the synergy of the value chain, B Group enhances communication and
collaboration across departments to provide comprehensive support for R&D projects.

R&D Task Evaluation: The management team conducts thorough comparisons and evaluations, considering technical
feasibility, resource investment, and expected outcomes. The goal is to maintain high-quality R&D while controlling costs
effectively.

Integration with Production: The company ensures that newly developed products can be efficiently mass-produced and meet
actual market demands.

By leveraging big data technology, B Group optimizes cost management across various business operations, driving

continuous improvement in efficiency, accuracy, and decision-making capabilities"™.

5.Conclusion

The rapid development of big data technology has opened new avenues for refined enterprise cost management practices.
By building an intelligent data management platform, optimizing data collection processes with ETL technology, enhancing
big data processing capabilities through Hadoop, and utilizing visualization tools to improve data analysis, enterprises can
achieve comprehensive integration, efficient processing, and in-depth insights into cost data.

These initiatives not only enhance the accuracy and timeliness of cost management but also provide data-driven decision
support, helping enterprises gain a competitive edge in a dynamic market. As big data technology continues to mature and its
applications deepen, cost management practices will reach new levels of sophistication. Enterprises must continuously focus
on technological innovation, strengthen data governance and standardization, optimize data analysis tools and models, and
invest in cultivating big data talent. Establishing a cost management culture driven by big data will be essential in promoting

the full-scale digital transformation of enterprise cost management.
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