
Article Not peer-reviewed version

Leveraging Advanced AI in Activity-

Based Costing (ABC) for Enhanced Cost

Management

Bing Chen *

Posted Date: 3 January 2025

doi: 10.20944/preprints202501.0196.v1

Keywords: Artificial Intelligence (AI); Activity-Based Costing (ABC); cost allocation; predictive analytics;

algorithmic framework; real-time analytics; operational efficiency; strategic decision-making

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4134212


 

 

Article 
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Abstract: The integration of Artificial Intelligence (AI) into Activity-Based Costing (ABC) systems 

represents a pivotal transformation in cost accounting methodologies. This paper explores the 

practical application of AI-driven ABC systems in modern enterprises, emphasizing their impact on 

improving cost allocation precision, operational efficiency, and strategic decision-making. Through 

a thorough examination of algorithmic frameworks, comprehensive case studies, and measurable 

outcomes, this study demonstrates how AI can fundamentally reshape cost management practices 

and support broader organizational objectives. 
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1. Introduction 

Activity-Based Costing (ABC) has been instrumental in enabling organizations to gain granular 

insights into cost structures. However, traditional ABC frameworks often face challenges in 

managing the dynamic and voluminous data of modern enterprises. AI integration offers an 

opportunity to revolutionize ABC by enhancing its adaptability, accuracy, and predictive capabilities. 

This paper investigates the potential of AI to automate data processing, identify cost drivers, and 

optimize resource allocation, supported by real-time analytics and advanced algorithmic approaches. 

2. AI Integration in Activity-Based Costing 

A. Enhanced Data Processing 

AI technologies, including Natural Language Processing (NLP) and machine learning, provide 

sophisticated tools for automating data collection and analysis. NLP, for example, can parse 

unstructured data such as invoices and operational reports, enriching the dataset for more accurate 

cost allocation. Meanwhile, machine learning algorithms, such as regression analysis and clustering 

techniques, enable the identification of complex data patterns that traditional methods often 

overlook[1]. 
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Figure 1. Comparison of Losses Due to Inaccurate Cost Allocation Before and After AI Integration in ABC 

Systems. 

The bar chart titled "Comparison of Losses Due to Inaccurate Cost Allocation Before and After 

AI Integration in ABC Systems" illustrates a significant reduction in losses following the 

implementation of Artificial Intelligence (AI) in Activity-Based Costing (ABC) systems[2]. The X-axis 

represents various cost categories (Cost Driver A, Cost Driver B, Cost Driver C, Cost Driver D), while 

the Y-axis indicates the monetary losses ($) associated with inaccurate cost allocation. 

Key Observations: 

1. Substantial Loss Reduction: Across all cost drivers, there is a notable decline in losses after 

AI integration. For instance, losses under Cost Driver A dropped from $120,000 to $40,000, 

representing a 67% reduction. 

2. Consistency in Impact: Similar trends of reduction are observed for other cost drivers, with 

losses declining by over 60% in most cases. 

3. Improved Allocation Accuracy: These reductions underscore the enhanced accuracy in cost 

allocation achieved through AI-driven methodologies. The use of machine learning 

algorithms and real-time data analytics effectively minimizes errors that were prevalent in 

traditional ABC systems. 

Significance: 

The data reflects the transformative impact of AI on cost management. The ability to 

dynamically adjust cost attributions and analyze granular data has proven instrumental in reducing 

financial discrepancies. 

These improvements are not only cost-effective but also bolster managerial confidence in cost 

data, aiding in strategic decision-making. 

The integration of AI into ABC systems offers substantial financial and operational benefits by 

significantly reducing the inefficiencies linked to traditional cost allocation methods. This chart 

visually substantiates the argument for AI adoption in modern cost accounting practices. 

Example: Logistics Industry Implementation 

A logistics firm adopted an AI-powered ABC system to address regional cost variances in 

delivery operations. By utilizing clustering algorithms for grouping cost drivers and reinforcement 
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learning for dynamic cost adjustments, the company reduced cost variances by 25%, underscoring 

the efficiency gains of AI integration. [3] 

The following bar chart highlights the reduction in financial losses associated with regional cost 

variances. The X-axis represents four regions (Region A, Region B, Region C, Region D), and the Y-

axis indicates the monetary losses ($) linked to inaccurate cost allocation[4]. 

 

Figure 2. Comparison of Losses Due to Cost Variances Before and After AI Integration in Logistics Industry. 

Key Observations: 

1. Major Reduction in Losses: All regions observed significant reductions in losses post-AI 

integration. For example, losses in Region A decreased from $85,000 to $25,000, a 71% reduction. 

2. Enhanced Regional Cost Management: AI-driven ABC systems improved cost accuracy by 

dynamically adjusting cost attributions based on real-time data. 

Significance: This chart underscores the role of AI in addressing regional cost disparities within the 

logistics sector, resulting in optimized resource allocation and enhanced financial management[5]. 

B. IoT Integration for Real-Time Data 

By combining ABC systems with Internet of Things (IoT) technologies, real-time operational 

data can be seamlessly incorporated[6]. For instance, manufacturing setups equipped with IoT 

sensors can monitor machine usage and energy consumption, allowing for precise cost attribution 

based on actual resource utilization instead of estimates. ([7]) 

3. Algorithmic Framework for AI-Driven ABC 

An effective AI-driven ABC framework involves the following stages: 

A. Data Collection and Preprocessing:  

• Integration with ERP and CRM systems ensures comprehensive data capture. 

• Data normalization techniques enhance reliability and consistency [8]. 

B. Cost Driver Identification:  

• Machine learning models identify critical cost relationships, streamlining resource allocation 

[9] 

C. Formation of Activity Cost Pools: 

• Principal Component Analysis (PCA) and other dimensionality reduction methods consolidate 

activities into logical pools. [10] 
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D. Accurate Cost Allocation:  

• Algorithms such as decision trees allocate costs based on detailed resource consumption 

data.[11] 

E. Dynamic Adjustment:  

• Reinforcement learning models adapt cost distributions in real-time, accommodating 

operational changes. [12] 

 

Figure 3. Flowchart of AI-driven ABC steps. 

4. Practicality in Contemporary Enterprises 

The practical application of AI-driven ABC in modern enterprises is highlighted by its inherent 

scalability and adaptability[13]. AI's capacity to manage complex datasets associated with ABC 

systems augments operational efficiency and broadens the applicability of these systems across 

diverse business contexts. The real-time analysis provided by AI-driven ABC systems offers 

instantaneous cost insights, which are indispensable for businesses to make well-timed and informed 

decisions in the rapidly evolving market landscape[14]. 

Case Study: AI-Driven ABC in Manufacturing 

A leading manufacturing enterprise implemented an AI-enhanced ABC system to refine cost 

management practices. 

A. Implementation Steps: 

1. IoT devices monitored production metrics, such as energy usage and machinery uptime. 

2. Clustering and regression models identified inefficiencies in operations. 

B. Challenges Encountered: 

1. Integrating AI tools with legacy systems. 

2. Addressing employee apprehension regarding new technologies. 

C. Solutions Implemented: 

1. Middleware solutions facilitated system compatibility. 

2. Training initiatives ensured employee readiness. 
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Figure 4. Comparison of Losses Due to Inefficiencies Before and After AI Integration in Manufacturing 

Industry. 

The above bar chart depicts the reduction in losses attributed to inefficiencies in key cost factors. 

The X-axis covers four categories (Energy Costs, Material Usage, Labor Allocation, Machine 

Downtime), while the Y-axis measures the monetary losses ($). 

Key Observations: 

1. Reduction in Operational Losses: Post-AI integration, losses decreased significantly, with Energy 

Costs showing a reduction from $150,000 to $50,000, a 67% improvement. 

2. Efficiency Gains: Similar trends were observed across all categories, reflecting AI's role in 

optimizing resource utilization and minimizing waste. 

Significance: The data highlights the transformative impact of AI in manufacturing, enhancing 

operational efficiency and reducing financial discrepancies. AI's ability to provide real-time insights 

and predictive analytics drives strategic decision-making and cost savings. 

D. Quantifiable Results: 

1. A 30% decrease in manual errors. 

2. Enhanced cost attribution precision, leading to better pricing strategies. 

The practical execution of ABC and the challenges associated with it are discussed in detail, 

highlighting the potential benefits and the need for detailed cost information [15]. Many companies 

find ABC difficult to implement effectively due to its intricate nature, which requires precise data 

collection and analysis. The need for detailed and accurate cost information can be a significant 

barrier, as it often requires a level of detail that many organizations are not equipped to handle. 

The role of AI in cost control and expense management is explored, emphasizing the importance 

of AI in creating accurate budgets and enforcing company expense policies [16]. AI excels at 

automating various tasks associated with cost control and expense management, such as data entry, 

invoice processing, and receipt categorization. This automation not only reduces human error but 

also frees up valuable employee time for more strategic activities. 

The potential of AI-driven ABC in enhancing cost management practices is considered, with a 

focus on the need for human oversight and the benefits of AI in strategic decision-making [17]. While 

AI offers a wealth of benefits, careful planning and consideration are crucial for a successful 

implementation. By carefully evaluating their needs, resources, and existing infrastructure, 
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businesses can make informed decisions about AI adoption and ensure they are well-positioned to 

reap its significant benefits. 

By harnessing AI's advanced analytical capabilities, businesses can attain a more nuanced grasp 

of their operational costs, leading to more informed strategic decisions. This integration of AI in ABC 

systems is particularly beneficial for handling large volumes of data and providing actionable 

insights, as demonstrated by the implementation of a nested particle swarm optimized (PSO) neural 

network algorithm in the automotive industry[18]. As the business world continues to evolve, the 

marriage of AI and ABC systems will be pivotal in shaping the future of cost accounting and 

management practices, potentially leading to a reduction in income inequality through equitable cost 

distribution. 

4. Transformative Impact on Cost Accounting 

The integration of Artificial Intelligence (AI) into ABC systems is ushering in a profound 

transformation in cost accounting practices. Traditional methods of cost allocation are being 

augmented by AI's ability to automate repetitive tasks, streamline data processing, and facilitate 

advanced analysis[19]. This shift not only enhances operational efficiency but also allows accountants 

to transition from their traditional roles of data entry and reporting to becoming strategic decision-

makers and integral partners in business operations. 

AI-driven ABC systems automate the data collection and classification processes, significantly 

reducing the time accountants spend on manual data entry and routine reconciliations. For example, 

AI can automatically categorize transactions and identify cost drivers through machine learning 

models, eliminating the need for human intervention in these time-consuming tasks[20]. With AI 

tools such as Natural Language Processing (NLP) and Robotic Process Automation (RPA), AI systems 

can scan financial documents, invoices, and receipts to extract relevant data, ensuring more accurate 

and timely cost allocation. This results in an overall increase in productivity and enables accountants 

to focus on higher-value tasks such as strategic analysis and advising on business decisions. 

A significant advantage of AI’s incorporation into ABC is its predictive capabilities. By analyzing 

historical cost data and recognizing patterns, AI can forecast future costs and identify potential 

financial risks before they materialize. For instance, AI algorithms such as regression analysis or 

neural networks can be applied to historical data to predict the impact of variables such as raw 

material prices, labor costs, and market fluctuations on the overall cost structure. This enhanced 

forecasting ability allows businesses to create more accurate budgets and financial plans, reducing 

the likelihood of unexpected expenses or budgetary shortfalls. 

Real-time analytics powered by AI further transform the decision-making process. Traditional 

ABC systems rely on periodic updates and historical data, which may result in delayed insights[21]. 

In contrast, AI-powered ABC systems provide continuous monitoring and real-time analysis of cost 

data. For example, AI algorithms such as anomaly detection can identify sudden increases in costs or 

inefficiencies as they occur, allowing managers to take immediate corrective actions. This real-time 

feedback loop helps businesses optimize their resource allocation, minimize waste, and ultimately 

enhance profitability. 

Moreover, AI's ability to perform scenario analysis provides businesses with valuable insights 

into how different factors can impact their cost structure. For instance, companies can simulate the 

effect of a change in production volume or the introduction of a new product line on their cost 

allocation, allowing them to make informed decisions about pricing, production methods, and 

operational strategies[22]. Machine learning models, such as decision trees or Monte Carlo 

simulations, are often used to explore a range of potential scenarios and evaluate the risks and 

rewards of various business decisions. 

However, the journey towards AI-driven ABC is not without challenges. Enterprises must 

navigate the complexities of initial investment, system integration, data security, and the necessity 

for human oversight. Despite these hurdles, the advantages of AI-driven ABC, which include 
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heightened cost accuracy and operational efficiency, present a compelling case for adoption in the 

modern enterprise. 

The strategic integration of Artificial Intelligence (AI) into Activity-Based Costing (ABC) systems 

is a game-changer for financial management. It empowers companies by enhancing their capabilities 

through AI's advanced predictive and analytical tools. This integration allows for a deeper 

comprehension of operational costs, which is crucial for making well-informed strategic 

decisions[23]. By automating routine tasks, AI ensures accountants can focus on higher-value 

activities, thus contributing to business success and potentially fostering more equitable cost 

distribution. 

AI's impact on cost accounting is twofold: it increases the accuracy of financial management and 

provides real-time insights that are vital for decision-making. The ability to forecast costs and identify 

financial risks with precision is a significant advantage, as it allows for the creation of more reliable 

budgets and financial plans. Furthermore, AI-driven ABC systems optimize resource allocation and 

enhance profitability, which are key to the future of financial management. This transformation 

positions accountants as indispensable strategic partners, leveraging AI to drive business efficiency 

and profitability. 

5. Future Prospects 

A. Enhanced Collaboration:  

AI-driven Activity-Based Costing (ABC) systems are transforming interdepartmental 

collaboration by seamlessly integrating financial, operational, and strategic data streams[20]. By 

leveraging advanced AI tools such as predictive analytics, cloud-based platforms, and machine 

learning (ML), these systems enable real-time data sharing across enterprise systems, including ERP 

(Enterprise Resource Planning) and CRM (Customer Relationship Management). This integration 

enhances communication and fosters cross-functional decision-making, bridging the gap between 

finance, operations, and strategy. 

For example, natural language processing (NLP) algorithms can analyze customer feedback or 

operational reports to identify recurring cost drivers, delivering actionable insights to both finance 

and operations teams. AI-powered ABC systems also connect financial data with real-time 

operational insights, such as supply chain metrics or production schedules, providing a 

comprehensive view of the cost structure. This collaborative approach empowers operational 

managers with detailed cost data while enabling financial teams to make data-driven decisions. 

Key technologies driving this collaboration include: 

1. Predictive Models: Time-series algorithms anticipate cost trends and future risks. 

2. IoT Integration: Real-time data from IoT devices aligns overhead allocation with actual resource 

usage. 

3. Anomaly Detection Algorithms: These alert teams to inefficiencies or irregularities in 

operational data, enabling prompt corrective actions. 

Studies like “The Future of AI in Cost Accounting: Industry Trends and Challenges” highlight 

the role of these systems in enhancing agility and informed decision-making across diverse business 

functions.  

B. Customizable Solutions: 

One of the most significant strengths of AI-driven Activity-Based Costing (ABC) systems is their 

versatility, which is amplified by the ability to tailor algorithms to address industry-specific 

challenges. Different sectors, such as manufacturing, healthcare, and retail, face unique cost 

structures, and AI enables these systems to adapt by customizing algorithms to suit their operational 

nuances. 

• Manufacturing: AI-driven ABC systems integrate production-specific data such as machine 

performance, labor hours, and material usage into cost models. Clustering algorithms, like K-

Means, group similar tasks based on resource consumption, while regression models predict the 

impact of production variables on costs. 
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• Healthcare: Machine learning algorithms identify correlations between patient outcomes and 

service costs, ensuring precise allocation. For instance, regression models can analyze patient 

data and treatment processes to allocate costs accurately across services. 

• Retail: Inventory management and pricing optimization benefit from AI’s ability to forecast 

demand and cost drivers. Machine learning models process historical sales, inventory levels, and 

seasonal trends, enabling data-driven pricing strategies and inventory control. 

The algorithmic customization pipeline includes: 

1. Data Preprocessing: Cleaning and normalizing data, followed by dimensionality reduction 

techniques like Principal Component Analysis (PCA) to simplify complex datasets. 

2. Cost Pool Creation: Clustering and regression algorithms identify key cost behaviors, forming 

accurate activity-based cost pools. 

3. Resource Allocation: Decision tree models and other supervised learning algorithms allocate 

costs proportionally to high-impact activities or services. 

For example, a manufacturing company that adopted a customized AI-driven ABC system 

achieved a 30% improvement in cost attribution accuracy by using clustering and regression models 

to refine cost pools and allocations. As highlighted in “Customizing Activity-Based Costing Systems: 

Leveraging AI for Industry-Specific Solutions” [19], such adaptability ensures AI-driven ABC 

systems deliver tailored and precise solutions across industries. Below workflow visualizes this 

pipeline, demonstrating the systematic application of algorithms to address diverse operational 

challenges. 

 

Figure 5: algorithmic workflow for Customizing ABC by industry. 

C. Sustainability Analysis:  

AI-driven Activity-Based Costing (ABC) systems are advancing cost accounting by integrating 

environmental and social metrics, providing businesses with a comprehensive view of their true 

operational costs. By aligning financial objectives with sustainability goals, these systems enable 

companies to address corporate social responsibility (CSR) and environmental sustainability while 

maintaining profitability. 

Key Metrics and Applications: 

1. Carbon Emissions: AI algorithms allocate costs related to emissions based on operational 

activities, aiding in targeted reductions. 

2. Energy Usage: Linear regression models estimate costs tied to energy consumption, helping 

organizations identify inefficiencies in production or logistics. 

3. Waste Generation: Machine learning models predict the financial and environmental impact of 

waste, driving more sustainable practices. 

Advanced Algorithms: 
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• Monte Carlo Simulations: These methods assess the environmental costs of operational changes 

under various scenarios, enabling strategic decision-making. 

• Time-Series Models: These track the progress of sustainability metrics such as carbon footprints 

or resource recycling, ensuring alignment with long-term goals. 

For example, an AI-driven ABC system implemented in a manufacturing firm used IoT data 

from production lines to allocate energy consumption costs accurately. This approach not only 

optimized resource utilization but also reduced the firm’s carbon footprint by 20%. 

The integration of sustainability metrics into ABC systems is also essential for compliance with 

evolving regulatory requirements and market demands. AI tools enable organizations to track their 

progress toward emissions reduction and waste management goals by linking financial data with 

sustainability metrics. The following figure visualizes this process, demonstrating how these metrics 

contribute to more informed decision-making and cost optimization. 

 

Figure 6. Sustainability Metrics Integration in AI-driven ABC models. 

As discussed in “Integrating Sustainability into Cost Accounting Models Using AI”, 

incorporating environmental and social factors into ABC models empowers companies to balance 

profitability with environmental stewardship, meeting both financial and societal expectations. 

6. Conclusion 

The convergence of AI and ABC introduces a paradigm shift in cost accounting. By automating 

complex tasks, improving data accuracy, and delivering actionable insights, AI-driven ABC systems 

enable organizations to enhance decision-making processes and achieve superior financial outcomes. 

Despite challenges such as integration complexities and initial investment, the transformative 

potential of AI in cost management makes it an indispensable tool for modern enterprises. 
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