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Abstract

:

Cost control is very important for companies in the era of big data because the cost is the main factor affecting a company’s competitiveness. This study aims to examine the impact of big data and data analytics on cost control in companies. This qualitative research uses the literature review method to better understand the influence of big data and data analytics (BDA) on cost control in the company. The results of the study revealed that, with the rapid development of information technology, the integration between data analytics and big data can effectively increase the competitiveness of the company’s market.
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1. Introduction


The rapid development of information and communication technology makes the use of mobile devices, such as smartphones, palmtops, tablets, iPads and so on, also increase. The use of these devices generates data in the form of text, images, photos or videos that are increasing in number from day to day. This increasingly large data cannot be handled with conventional devices; instead, it must use big data [1]. Big data is a massive dataset that has a large, more varied, and complex structure with difficulties to store, analyze, and visualize for further processing or results [2]. Big data can be used for things related to information technology and business, including the use of mobile devices, social media, media digitization, application of CRM (customer relationship management), and so on.



Economic globalization that occurs in the world causes the frequency of data exchange between companies to increase significantly. Large amounts of data need to be analyzed in order to produce the right development goals and achieve stable company growth. Big data analysis is the application of computer technology to view large amounts of data using visualization software that helps humans see patterns, trends, exceptions, and anomalies. Big data analysis is also used in real-time to make decisions [3,4].



Economic globalization makes competition between companies more stringent. Companies must be able to compete to maintain their survival by innovating, creating quality products, being responsive to customer needs and following ongoing trends. Business competition makes companies become more concerned with controlling costs that occur in their respective companies [5].



In this era of big data, cost control of companies is very important, as costs are still the main factor affecting the company’s competitiveness [3]. Every company has a goal to reduce costs and increase efficiency, as well as maximize profits. Control over costs that are carried out affects the success of achieving the desired profit of the company [6]. Cost control is how management takes action in directing the activities being carried out so that they run according to the goals that have been set.



The company’s cost control is carried out by analyzing the occurrence of costs and the mechanism of cost formation so that it can find important factors that affect costs, and then control and manage these factors by finding the difference between actual costs and standard costs and taking effective steps to manage so that actual costs can be controlled within a predetermined range. Cost control runs through the entire process and all aspects of the company’s production and operations, and requires all employees to participate [7].



The aim of this study is to examine the impact of big data and big data analytics on corporate cost control. The focus of this study is to answer questions about how companies’ cost management has been impacted by big data and big data analytics. A fundamental question is how BDA affects cost control. What opportunities does big data present for cost control? What are the risks of using big data and big data analytics to control costs? This paper discusses the sources of big data for cost management, the impact of big data analytics on cost management, and the use of big data analytics for cost management decisions.




2. Literature Review


2.1. Big Data


Big data is a massive dataset with a large, more varied, and complex structure with difficulties storing, analyzing and visualizing for further processing or results [1]. Big data is also defined as data that exceeds the processing capacity of existing conventional database systems. The data has a very large size and has a very fast speed or does not match the existing database’s architecture structure. To get the value from the data, an alternative way of processing it must be chosen [8]. The size, variety, and rapid change of that data require new types of big data analysis, as well as different methods of storage and analysis. Such large amounts of data need to be properly analyzed, and related information must be extracted.



In companies, big data will be utilized, among others, for narrower or more specific customer segmentation so that products or services are designed more precisely. Data analytics can improve decision making and big data can be used to enhance the development of next-generation products and services, using big data as the main basis for competition and growth for individual companies, as well as to support a new wave of productivity growth and consumer surplus [9]. Big data also has a role in increasing the understanding of financial market mechanisms for the general public [10].



The characteristics of big data shown in Figure 1 are known as 5V [11]:




	
Volume is a very large and sometimes unstructured collection of data. Files of data are generally very large, reaching terabytes to petabytes.



	
Velocity is a very high speed of data reception and processing.



	
Variety is the types or forms of data available. If traditional data is generally structured and easy to analyze, big data is generally unstructured and comes from various sources; therefore, it needs to be processed first before being analyzed.



	
Veracity is the accuracy of the data, whether it can be trusted or not.



	
Value is the level of value, price, or meaning of data.








The larger/higher the volume, variation, speed, level of truth, and value of the existing data, the more feasible it is that the data is categorized as big data.




2.2. Big Data Analytics (BDA)


BDA is defined as a holistic approach to managing, processing, and analyzing the dimensions of big data (characteristics of big data) related to 5V data, namely volume, velocity, variety, veracity, and value.



Cloud computing and storage capabilities that can perform data capture, storage, sharing, and processing regardless of size and complexity enable the use of big data. This causes large amounts of data with various models, programs and technologies to be utilized for in-depth analysis so that decision-makers derive value from the analysis carried out [12].



This is in accordance with the research conducted by Bhimani and Wilcox, which stated that big data analytics related to cloud computing applications are stored in large databases. The cost of using data for decision-making is low. Research indicates that big data analytics apply computational techniques to visualize large amounts of data using visualization software that helps to clearly spot patterns, trends, and anomalies. New insights about data can be gained using data analysis tools. Data analytics also makes it easier for businesses to analyze and use real-time data to make decisions. Businesses’ decisions are facilitated by data analytics, which analyzes and uses real-time data [13].




2.3. Cost Control


Cost control is the process of controlling direct activities so that they do not deviate from predetermined objectives. Cost control can be done through cost budgeting, which is continuously monitored to analyze the deviations, know the causes of the deviations and then follow up to eliminate the resulting losses [14]. Cost control involves the entire process and all aspects of a company’s production and operations, as well as all employees [7]. Cost control has a positive impact on organizational performance. To be successful, the organization must implement cost management and cost-saving systems in its operations, and employees must be engaged and motivated to achieve the desired goals and objectives [15]. Cost control in a project includes cost planning, cost analysis, cost control, and accounting. Appropriate measures must be taken to control costs to an acceptable level, and economical and technical measures must be implemented to realize the potential costs and reduce project costs [16]. Organizations find benefits from business processes by reducing costs, making better operational plans, reducing inventory, utilizing the best people in the organization, and eliminating unnecessary resources, which also increases operational efficiency [17]. Cost control also has a positive impact on the organization and its cost components, such as material, wages, and overhead costs, as well as strategically controlled employee behavior through measures such as proper budgeting standard costing, and responsibility accounting [18].





3. Research Methodology


In this study, the method used was a literature study to gain a better understanding of the research being conducted. This literature review seeks to provide an overview and evaluation of the impact of big data and big data analytics on controlling company costs in various types of industries. The literature study was carried out by analyzing content from various research journals and other scientific references which discuss the influence of BDA on cost control, using Google Scholar in the 2015–2022 period. The keyword or keywords used are as follows: “big data” AND “cost control” OR (“big data analytic” and “cost control”) OR (“big data and data analytic” AND “cost control”).




4. Results and Discussion


As explained in the previous section, this research is a literature study that discusses the results of several studies on the effect of BDA on cost control. There are only seven scientific papers used for discussion, which have been published in 2015–2022, because there is still very little research on this topic. The results of the observations of these scientific studies are shown in Table 1 below.



4.1. Impact of Big Data and Big Data Analytics on Enterprise Cost Control


The impact or influence of big data and data analytics on cost control has been carried out by several researchers and the observations of several research articles on this matter can be seen in Table 1 above. Several studies that have been conducted obtained different results.



The study conducted by Yunsong Gu indicates that an important method of reducing the cost of recycling is to increase the production and culture process per unit. The analysis shows that this method is highly sustainable in controlling the cost of marine water and increasing the profit level of the business. The use of BDA to control costs is in accordance with several other studies, as shown in Table 1 above [20,21,22].



Other impacts or influences of implementing big data technology for enterprise costs apply both to the company’s internal planning and to the company’s external planning. Therefore, big data technology will be one of the most useful methods to comprehensively improve the strength of a business entity, strengthen corporate project cost management to effectively improve corporate economic efficiency and promote long-term development [3,24], and reduce costs [22]. Research on the impact of big data analytics on real estate companies suggests that controlling costs is critical. Companies must have competitiveness in order to compete competitively: cost control systems need to be improved, information technology needs to be applied, cost accounting methods and cost control assessments need to be improved, and an effective accountability system needs to be implemented in order to promote sustainable real estate development [22].




4.2. Importance of Big Data Analytics in Cost Control


Big data analytics help companies in controlling costs. By performing and using data visualization, large amounts of data can be assessed for patterns, trends, exceptions, and outliers, so that decision-making can be better. The company can obtain the possibility of better acceptable results and analyze a large amount of information in order to make better decisions. Companies can focus on recognizing trends to gain a competitive advantage and seize opportunities from the data they have. Many illustrations of business evaluations can be carried out, which lead to the best business decisions. Risks that may arise in the business can be detected early [16]. A company can continue to monitor all costs incurred and compare them with the targets that have been set.



Apart from the positive benefits and opportunities of using big data and big data analytics in controlling corporate costs, there are also risks [17]. These risks are:




	
Security risk. Almost all organizations control sensitive information, such as information about customers. This information requires strict protection from being leaked and thus allowing potential cyber-attacks.



	
Questionable data quality. Not all data can be analyzed; therefore, data scientists need a more rigorous analytical system in order to gain insight from significant and accurate data.



	
Quality of big data analytics. Big data is used to make decisions. If the people who use it do not possess good data processing and analyzing skills, the decisions made are not good for the company.










5. Conclusions


This study found that big data and big data analytics help companies control costs by analyzing cost data, comparing actual and target costs, and making business decisions regarding cost control.



Companies can focus on recognizing trends to gain a competitive advantage and opportunities from the data they have. Many illustrations of business evaluations can be carried out that lead to the best business decisions. Risks that may arise in the business can be detected early.



There are several risks from using big data and big data analytics, including security risks to the data held, questionable data quality, and the quality of big data analytics.



Big data and big data analytics for enterprise cost control are more effective when combined with large databases and cloud service applications. This allows one to gather more information and leverage different types of data from multiple sources to identify specific cost control opportunities in order to generate new insights, manage risks and predict future outcomes.
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Figure 1. 5 Dimensions of big data [11]. 
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Table 1. Observation results of the study of the effect of BDA on cost control.
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	Author (Year)
	Title
	Results and Findings





	Gu, Yunsong (2022) [19]
	Application of Big Data Analysis in Cost Control of Marine Fishery Breeding
	The results of the study (using BDA) indicate that the major method of reducing the cost of recycling is by increasing the production and culture process per unit. The analysis shows that this method is highly sustainable in controlling the cost of marine water and increasing the profit level of the business.



	Irsyadillah, I., Indriani, M., and Oktari, R.S. (2022) [20]
	DRG-Based Payment System and Management Accounting Changes in an Indonesian Public Hospital: Exploring Potential Roles of Big Data Analytics
	The results of this study reveal the feasibility of developing case-mix accounting in hospitals and other potential benefits of using BDA simulations. The application of BDA and case-mix accounting in hospitals has the potential to become a catalyst for discussion and mutual learning between managerial and medical staff in controlling patient costs. The regression model shows that LOS (length of stay) is not the only determinant of CRR because the patient’s severity (SEV) and patient age (AGE) also have a significant effect on the CRR of hospitalized cases. Mathematical models can be used to estimate patient costs at the time of admission, as well as evaluate the services provided.



	Yu, Xiaobing, Zuo, Hengzhong (2022) [21]
	Research on Construction Cost Control Technology of Construction Project Based on Big Data Analysis Theory
	Based on the characteristics and principles of construction cost control, the two main effects of the theory of big data analysis on construction cost control are proposed: direct and indirect costs and various reasons for construction cost control. Based on this, a system of evaluation indicators was created for controlling the construction costs of construction projects. The accuracy of construction cost management indicators based on big data theory is higher than that of the traditional analytical hierarchy process.



	Zhang, Y. (2021) [22]
	Cost Control of Real Estate Companies in the Era of Big Data
	The result shows that for real estate companies, cost control is very important. In the context of big data, in order to compete in the competitive market, real estate companies must have competitiveness, strengthen awareness of cost control, improve cost control systems, apply information technology, improve cost accounting methods, improve cost control assessments, and implement effective accountability systems in order to realize the sustainable development of the real estate.



	Mao, Haijun, Chen, and Long (2021) [23]
	E-Commerce Enterprise Supply Chain Cost Control under the Background of Big Data
	This study concludes that many cost control problems can be solved effectively by using big data technology so that it can continue to drive the progress of company management and reduce costs.



	Xu, Zhou, Ji, Xiaoli, Wang, Junfeng, Guo, Tianyu (2020) [3]
	Analysis of The Influence of Big Data on The Cost Control of Tianbao Green Food Company
	The results of the study show that the implementation of big data technology for enterprise costs applies both to the company’s internal planning and to the company’s external planning. Therefore, big data technology will be one of the most useful methods to comprehensively improve the strength of a business entity.



	Peng, Yan, Ding, Yang, Yu, Yuanmei (2016) [24]
	Grid Project Cost Control Research Based on Data Mining
	The results show that project cost management is an important part of cost management. Strengthen enterprise project cost management to effectively improve the economic efficiency of the enterprise and promote long-term development. Construction project costs: there are still many questions about cost management, especially for high-investment companies such as grid enterprises. One needs to take steps to properly control costs and increase efficiency.
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