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THE IMPACT OF SOFTWARE INVESTMENT ON FINANCIAL PERFORMANCE: THE MEDIATING ROLE OF COMPETITIVE ADVANTAGE IN BIG DATA TECHNOLOGY
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Abstract. This research aims to examine the influence of software investment as a proxy for Big Data technology on financial performance and competitive advantage in the food and beverage sub-sector companies listed on the Indonesia Stock Exchange during the period of 2017-2022. The research sample was determined using purposive sampling, with 92 samples meeting the criteria. The method used in this study was descriptive quantitative, with data analysis techniques including simple linear regression, multiple linear regression, and path analysis. The results showed that Big Data technology had no effect on financial performance but had a positive effect on competitive advantage. Competitive advantage positively influenced financial performance. Competitive advantage acted as an intervening variable in the relationship between Big Data technology and financial performance. The findings indicate the need for a comprehensive business strategy to integrate Big Data technology in order to create sustainable competitive advantage and improve the company's long-term financial performance.
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I. INTRODUCTION
	The industrial revolution 4.0 began in the 2000s marked by the emergence of the digitalization era, which has changed the economic and business paradigm through the use of information and communication technology. One of the technological innovations that has received great attention worldwide is Big Data technology (Chen et al., 2012). Big Data includes, large-scale datasets, massive datasets from various sources, real-time datasets, and cloud computing datasets (Zhang & Li, 2020). A study by Lee (2017) investigated the development of Big Data technology over time. The research found that the characteristics of Big Data, which initially focused on volume, variety, and velocity by Laney (2001), have been developed into five main dimensions, namely volume, variety, velocity, veracity, and value.
	This shows that optimal data processing in the Big Data warehouse can maximize company goals to compete to win the competition (Mantik & Awaludin, 2022). Similar research was also submitted by McAfee & Brynjolfsson (2012) who said that Big Data technology provides the potential to generate valuable insights for companies in optimizing their services, as well as providing competitive advantage and financial performance for companies. Research institute International Data Corporation in Lee (2017) estimates that the Big Data technology and services market will grow at a compound annual growth rate of 23.1% during the period 2014-2019, with annual spending reaching $48.6 billion by 2019. Globally, the Big Data Analytics market is projected to grow rapidly to reach US$103 billion by 2027 with a CAGR of 14.7% (Fortune Business Insights, 2022) in (Jayani, 2022).
	The phenomenon of the development of various technologies, especially Big Data technology, is the main key to maintaining the sustainability and competitiveness of companies, especially in the food and beverages sector which is an integral part of the global economy (Sadiku et al., 2020). The results of the analysis (Mohanty et al., 2013) show that the manufacturing sector is one of the sectors most affected by the potential of Big Data. Large and complex data in the manufacturing industry can be used to optimize supply chains, improve production quality, and provide deep insights into market trends. Therefore, understanding and implementing Big Data is crucial for manufacturing companies that want to remain competitive and thrive in this digital era. Government regulations are also increasingly supporting manufacturing companies to utilize Big Data technology. The Indonesian Ministry of Industry through Making Indonesia 4.0 has developed a roadmap and provided incentives for the adoption of industrial technology 4.0 including Big Data and IoT. Facilities provided by the Ministry of Industry (Kemenperin) in order to accelerate the implementation of industry 4.0 in the food and beverage industry include the implementation of industrial transformation 4.0 technical guidance for managers and engineers, verification of the Indonesia Industry 4.0 Readiness Index (INDI 4.0) and assistance in implementing industry 4.0 with a target of 800 companies in 2022 and 2023.
	In terms of international trade, exports of food and beverage products until the first quarter of 2022 reached USD10.92 billion (including palm oil), and experienced a positive trade balance when compared to imports of food and beverage products in the same period of USD3.92 billion. Based on an article written by Sulistya Pratiwi (2023) which quotes from data from the Central Statistics Agency (BPS), the Food and Beverages industry in Indonesia grew by 5.33% on an annual basis in the first quarter of 2023. In the second quarter of 2023, the GDP of the food and beverage industry grew by 4.62% (yoy) (Mustajab, 2023). In addition, Sari (2020) revealed that the food and beverage industry has increased from 2020 to 2021 by 2.54 percent to IDR 775.1 trillion. The food and beverage industry also reached IDR 1.23 quadrillion in 2022, with a portion reaching 6.32% of the total economy (Kusnandar, 2023). With stable growth, the food and beverage industry is one of the important sectors in the Indonesian economy.
	The implementation of Big Data technology in food and beverage companies has significant potential to improve financial performance. By utilizing Big Data technology, companies can achieve better operational efficiency through in-depth data analysis related to the supply chain, production, and distribution (Lasi et al., 2014). Empirical studies in related industry sectors, such as "Big Data Analytics in Manufacturing: A Review" by Pouyanfar et al. (2018), can provide a foundation that the adoption of Big Data technology contributes positively to financial performance by increasing efficiency and productivity.
	In this study, the use of competitive advantage as a mediating variable is based on strong theoretical considerations related to resource-based view theory and dynamic capability theory. According to the resource-based view theory, this technology can be considered as a resource that has the potential to create a company's competitive advantage (Barney, 1991). Meanwhile, according to dynamic capability theory, competitive advantage can be considered as the result of a company's dynamic capability in utilizing Big Data technology (Teece & Pisano, 1994). Thus, the selection of competitive advantage as a mediating variable in this study is not only in line with resource-based view theory and dynamic capability theory, but also makes it possible to understand the role of Big Data technology in improving financial performance through the creation and utilization of competitive advantage.
	Research conducted by Kubina et al. (2015) in "Use of Big Data for Competitive Advantage of Company" found that in the manufacturing industry, the application of Big Data technology has great potential to change the company's operational paradigm. The utilization of Big Data technology can make a significant contribution in increasing sales, cost efficiency, and productivity of manufacturing companies in Indonesia. Effective use of Big Data technology in the food and beverage industry can also open up new opportunities that can increase the competitiveness of the company. The use of technology in business can support business processes and operations, support decision making by employees and managers, and support strategies for competitive advantage (Ramlawati et al., 2022). Thus, food and beverage companies in Indonesia that are able to optimally integrate Big Data technology are expected to achieve competitive advantages, improve financial performance, and obtain better financial support.
	However, it is still difficult to know the true value of investment in Big Data technology whether it will have an impact on financial performance and competitive advantage (McAfee & Brynjolfsson, 2012; Verbraken et al., 2012). In highly competitive markets, companies are forced to adopt ever-changing technologies. This phenomenon has led to technology finally being ubiquitous, increasingly cheap, and accessible to all companies. There is a fear that investing in this technology will only be a survival tool for the Company rather than a tool to achieve competitive advantages. Carr (2003) in (Ihsan, 2023). A report shows that there is rapid growth in the implementation of analytics by companies, but many of them are still unable to produce the quality knowledge needed (Ransbotham et al., 2016) in (Ihsan, 2023).
	A number of studies found a positive influence of Big Data implementation on innovation performance and profitability (Fan et al., 2018) and firm responsiveness to market changes (Vitari & Raguseo, 2019). On the other hand, a study by (Li et al., 2021) actually found a negative effect of Big Data technology on the profitability of manufacturing companies in the United States. Research was also conducted by Rahardja & Hariyanto (2023) who found an insignificant effect of Big Data technology on the profitability of banking companies in Indonesia. The inconsistency of these results indicates the need for further study in the context of companies listed on the Indonesia Stock Exchange.

II. LITERATURE REVIEW 
A. Resource Based View Theory
	The RBV Theory, which emerged in the 1980s–1990s, explains that a company can achieve competitive advantage by utilizing existing resources to sustain its continuity (Barney, 1991). This theory emphasizes the relationship between resources, capabilities, competitive advantage, and profitability. In the context of Big Data, this technology can be used as a strategic resource to enhance operational efficiency, identify new market opportunities, and improve business decision-making, thus creating significant competitive advantages.

B. Dynamic Capabilities Theory
	Dynamic Capabilities refer to a firm’s ability to integrate, develop, or redesign its internal and external competencies to remain competitive in a rapidly changing environment (Jose, 1997). Regarding Big Data, companies need strong dynamic capabilities not only to implement the technology but also to continuously adapt to environmental changes and update business practices. This capability allows firms to remain relevant, respond effectively to emerging opportunities, and sustain long-term competitive advantage.

C. Big Data Technology
	The term “Big Data” was first introduced by Doug Laney (Sicular, 2013) and became popular in the 2000s through O'Reilly Media (Solihin, 2021). Laney defined Big Data as having three main characteristics (Chandarana, 2014):
1. Volume: The amount of data collected increases exponentially, measured in terabytes or petabytes.
2. Variety: Data can be structured, semi-structured, or unstructured, including documents, emails, social media messages, audio, video, sensor data, and GPS signals.
3. Velocity: Data is generated and processed in real-time, with emphasis on consistency, completeness, and timely analysis.
	Big Data has become a key element in business transformation, impacting decision-making, strategy, and innovation. Research by McAfee et al. (2012) shows that companies actively using Big Data analytics can achieve substantial gains in productivity, innovation, and overall business performance.

D. Financial Performance
	Financial performance evaluates a company’s ability to generate profits and manage resources efficiently. Profitability is a key indicator, measured through ROA (return on assets), ROE (return on equity), and NPM (net profit margin) (Wijaya & Fitriati, 2022). ROA measures net profit relative to total assets, ROE relative to shareholders’ equity, and NPM relative to revenue.

E. Competitive Advantage
	Competitive advantage refers to a company’s ability to outperform competitors in the same industry. Introduced by Porter (1985), it can arise from product innovation, operational efficiency, access to unique resources, or sustainability. In this study, competitive advantage is measured using Gross Profit Margin (GPM), which reflects production cost efficiency and the company’s ability to set favorable selling prices.

F. [bookmark: _Hlk201217392]Research Framework
Competitive Advantage (Z)




H4
H4

H3
H2


H1
Financial Performance (Y)
Big Data Technology (X)




Figure 1 Research Framework

G. Hypothesis Development
The Effect of Big Data Technology on Financial Performance
	Based on the resource-based view theory, Big Data technology can be a strategic resource that drives the company's competitive advantage. With the ability to collect and analyze data effectively, companies can improve operational efficiency and decision-making accuracy.
	Suoniemi et al. (2020) show that Big Data contributes to improving financial performance through strengthening market capabilities, namely the company's ability to understand the market and customer needs. This is in line with Ghasemaghaei and Calic (2019) who found that Big Data improves financial performance through strengthening data value and data veracity.
H1: Big Data Technology Has a Positive Effect on Financial Performance

The Effect of Big Data Technology on Competitive Advantage
	According to Lukić (2017), Big Data technology is an important factor in gaining and maintaining competitive advantage. This is reinforced by Manyika et al. (2013) which states that Big Data is not just a technological trend, but a valuable resource for company competitiveness. Furthermore, Shahid & Sheikh also show that Big Data acts as a catalyst for innovation, increased productivity, and better decision making. 
H2: Big Data Technology Has a Positive Effect on Competitive Advantage

The Effect of Competitive Advantage on Financial Performance
	Rahardja & Hariyanto (2023) found that competitive advantage has a positive and significant effect on the profitability of banking companies in Indonesia. Similar results were also shown by Sun et al. (2019) which states that manufacturing companies with cost advantages, product differentiation, and high innovation tend to have higher profitability.
H3: Competitive Advantage Positively Affects Financial Performance

The Effect of Big Data Technology on Financial Performance Through Competitive Advantage
	Based on dynamic capability theory, the company's ability to utilize Big Data technology effectively can create and maintain a competitive advantage which ultimately has a positive impact on financial performance. Rahardja & Hariyanto's research (2023) proves the significant influence of Big Data technology on financial performance through competitive advantage as a mediating variable. In line with that, Solihin (2021) also found that Big Data technology can improve financial performance through marketing and operational excellence.
H4: Big Data Technology Has a Positive Effect on Financial Performance Through Competitive Advantage

III. RESEARCH METHODOLOGY
A. Type of Research
This research uses a quantitative approach, because the data collected is numerical and analyzed using statistical methods. The purpose of this approach is to measure the extent of the relationship between the independent variable, namely Big Data technology (X1) on the dependent variable, namely financial performance (Y) and competitive advantage (Z). The analysis is carried out objectively using data that can be tested empirically.
B. Research Object
	The object of this research is manufacturing companies in the food and beverage industry subsector listed on the Indonesia Stock Exchange (IDX). This object selection was carried out because the food and beverage subsector is one of the important economic mainstay subsectors in Indonesia. The number of samples is determined using non-probability sampling techniques, precisely the purposive sampling method, which is a sampling technique based on certain criteria. The sample criteria used are:
1. Companies listed on the Indonesia Stock Exchange for the period 2017-2022.
2. Companies that consistently publish annual reports on the IDX from 2017-2022.
3. Companies that provide information related to research variables.
Based on these criteria, there were 92 samples of companies used in the study.
C. Data Source and Collection Method 
[bookmark: _Hlk160379845]	The data used in this study are secondary data, which are obtained through the annual reports of food and beverage companies published on the Indonesia Stock Exchange (IDX) in the 2017-2022 period. The data collection process is carried out using the documentation method, namely tracing, recording, and processing information from company documents that are relevant to the research variables. The observation period of six years was chosen to ensure sufficient data availability, so that the analysis results are more complete and accurate.
D. Operational Definition and Variable Measurement
	According to Sekaran and Bougie (2016), the operational definition of variables is the determination of constructs or properties to be studied so that they can be measured. In this study, there are three variables, namely one independent variable, one dependent variable, and one intervening variable.

Dependent Variable
	According to Sugiyono (2019), independent variables are variables that influence or cause the dependent variable to appear. In this study, the independent variable used is Big Data technology. The use of Big Data can provide a competitive advantage for companies through more in-depth market analysis, service personalization, operational efficiency, and fast and precise decision making. Thus, Big Data is expected to increase the company's competitiveness in a competitive market. This variable is proxied by the software investment ratio, which is the ratio between total software investment and total company assets (Agustia & Narsa, 2017).



Independent Variable
	According to Sugiyono (2019), the dependent variable is the variable that is influenced or becomes the result of the independent variable. In this study, the dependent variable used is financial performance, which is an indicator that reflects the company's financial health. Financial performance is measured using several ratios, namely:
1. Return on Assets (ROA): the ratio of net income to total assets. ROA shows the efficiency of a company in utilizing its assets to generate profits. The higher the ROA, the better the company's financial performance. ROA can be calculated using the following equation.

2. Return on Equity (ROE): the ratio of net income to shareholders' equity (Brown et al., 2020). ROE measures the company's effectiveness in generating profits from the capital invested by shareholders. The higher the ROE, the better the company's financial performance, because it shows the company's ability to provide returns to capital owners. ROE can be calculated using the following equation.

3. Net Profit Margin (NPM): The ratio of net profit to net sales. NPM measures the company's ability to generate profits from sales made. The higher the NPM, the better the company's financial performance because it shows efficiency in controlling costs and generating profits. NPM can be calculated using the following equation:



Intervening Variable
	According to Sugiyono (2019), intervening variables are variables that bridge the relationship between the independent variable and the dependent variable. In this study, the intervening variable is competitive advantage, which is the company's position in the market that allows it to achieve a sustainable advantage over competitors.
	Competitive advantage is measured using Gross Profit Margin (GPM), which is the ratio of gross profit to net sales. GPM shows production efficiency and the company's ability to generate profit from each unit of product or service sold. GPM can be calculated using the following equation.



E. Data Analysis Method
	In this study, the analysis technique used is quantitative analysis using statistical product and service solution (SPSS). This study will use the classic assumption test which is used to test the feasibility of the regression model which will then be used to test the research hypothesis.

IV. RESULT AND DISCUSSION
A. Normality Test
	The normality test is a test to determine whether the regression model, confounding or residual variables have a normal distribution (Ghozali, 2021). This test was obtained using the histogram graph analysis technique, p plot test and Kolmogrov Smirnov statistical test.

Histogram Graph Analysis
	How to find out whether the data is normally distributed can be done by looking at the shape of the slope of the histogram graph, whether it leans to the left or to the right. Based on the results of data processing using a histogram, it can be seen that the slope value is in the range of -2 to +2. Thus, the data can be interpreted as normally distributed.

P-Plot Test
	The normality test is used to determine whether the dependent and independent variables follow a normal distribution. Based on the test results, the data looks randomly spread around the number 0 on the Y axis and is not centered on one particular point. Thus, it can be concluded that the data is normally distributed.

Kolmogorov-Smirnov Test
	The normality test method used in this study is Kolmogorov-Smirnov. The acceptance criteria state that the data is said to be normally distributed if the Asymp. Sig (1-tailed) is greater than the significance level (α) of 0.05. Based on the test results, obtained an Asymp. Sig value of 0.077> 0.05. Thus, it can be concluded that the residual data is normally distributed.

B. Multicollinearity Test
	The multicollinearity test is carried out to determine whether or not there is a classic assumption deviation in the form of a high linear relationship between independent variables in the regression model. A good regression model should be free from multicollinearity symptoms. The multicollinearity test results in this study are presented in Table 1 below.

Table 1. Multicollinearity Test Results
	Variable
	Tolerance
	Terms
	VIF
	Terms
	Description

	Big Data Technology
	0,768
	> 0,10
	1,302
	< 10
	Not Occurring

	Competitive Advantage
	0,768
	> 0,10
	1,302
	< 10
	Not Occurring


Source: Primary Data Processing (2024)

	Based on the multicollinearity test results in Table 1, the VIF value of all variables is < 10 and the tolerance value is > 0.10. This shows that there is no high correlation between the independent variables, so the research model can be said to be free from multicollinearity problems.

C. Heteroscedasticity Test
	The heteroscedasticity test is carried out with the aim of testing whether in the regression model there is an inequality of variance from the residuals from one observation to another. The results of the heteroscedasticity test can be seen in Table 2 below:

Table 2. Heteroscedasticity Test Results
	Model
	Unstandardized Coefficients (B)
	Std. Error
	Standardized Coefficients (Beta)
	t
	Sig.

	Big Data Technology
	-2,462
	1,070
	-0,270
	2,302
	0,064

	Competitive Advantage
	0,035
	0,021
	0,198
	1,692
	0,094


Source: Primary Data Processing (2024)

	Based on the results of the heteroscedasticity test in Table 2, it is known that the significance value of each independent variable is greater than α (0.05). This is in accordance with the Glejser test criteria, where if the significance value> 0.05 then there are no symptoms of heteroscedasticity. Thus, it can be concluded that the assumption of homoscedasticity is met and the data in this study are free from heteroscedasticity problems.

D. Autocorrelation Test
	In the regression model, the autocorrelation test aims to determine whether or not there is a correlation between residuals in an observation and residuals in other observations (Nazaruddin & Basuki, 2015). Testing is done by looking at the Durbin-Watson (DW) value. If the value of du < DW < 4-du, then the data is declared free from autocorrelation. However, in regression models with moderation variables, data tends to be more prone to autocorrelation problems. To overcome this, one method that can be used is the absolute difference value approach.

Table 3. Autocorrelation Test Results
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Durbin-Watson

	
	0,283
	0,080
	0,060
	0,0700817
	11,823


Source: Primary Data Processing (2024)

	Table 3 displays the results of the autocorrelation test with a Durbin-Watson (DW) value of 1.850. Based on the test results using the Durbin-Watson table comparison value, the dL = 1.5941 and dU = 1.7285 values are obtained, so the upper limit is 4 - dU = 2.2715. Because the DW value is in the range dU < DW < 4 - dU or 1.7285 < 1.850 < 2.2715, it can be concluded that this research model is free from autocorrelation. In other words, there is no correlation between the residuals of one observation and the residuals of another observation.

E. F test
	This study uses the F test to determine the effect of the independent variable on the dependent variable simultaneously. The F test results are displayed in the ANOVA table through the significance value (Sig.) and the calculated F value. If the significance value < α (0.05), it can be concluded that the independent variable simultaneously affects the dependent variable. Conversely, if the significance value> α (0.05), then the independent variable has no overall effect on the dependent variable (Ghozali, 2021).
	F test testing is only carried out on the second model, because the first model uses simple regression which only involves one independent variable on the dependent variable.

Table 4. F Test Results
	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Regression
	0,038
	2
	0,019
	33,886
	0,024b

	Residual
	0,437
	89
	0,005
	
	

	Total
	0,475
	91
	
	
	


Source: Primary Data Processing (2024)
	Based on the results of the F test in Table 4, a significance value of 0.024 < α (0.05) is obtained. This shows that the variables of Big Data Technology and Competitive Advantage simultaneously have a significant effect on Financial Performance.

F. Determination Coefficient Test (R2)
	The coefficient of determination (R²) is used to determine the extent of the model's ability to explain variations in the independent variable on the dependent variable. The greater the R² value, the higher the ability of the independent variable to explain the dependent variable. In simple regression, the coefficient of determination is indicated by the R Square value, while in multiple regression the Adjusted R Square value is used. Based on the results of data processing, the coefficient of determination is obtained as follows:

Model 1: CA = α + β₁BDA + e

Table 5. Model 1 Determination Coefficient Test Results
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	0,482a
	0,232
	0,224
	0,1777255


Source: Primary Data Processing (2024)

Model 2: FP = α + β₁BDA + e

Table 6. Model 2 Determination Coefficient Test Results
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	2
	0,283a
	0,283a
	0,283a
	0,283a


Source: Primary Data Processing (2024)

	Based on the results of the coefficient of determination test, in the first model, the R Square value is 0.232. This shows that Big Data technology is able to explain the competitive advantage variable by 23.2%, while the rest is explained by other variables outside this study.
	In the second model, the Adjusted R Square value of 0.060 indicates that the financial performance variable can be explained by 6% by the Big Data technology and competitive advantage variables. Meanwhile, the rest is explained by other variables not examined in this study.

G. Regression Analysis
Simple Regression (Model 1)
	Testing on the first model in this study was carried out using simple regression, because it only involves one independent variable and one dependent variable. Therefore, the classic assumption test is not required, so the analysis can be carried out directly. The variable tested in the first model is Big Data technology as the independent variable on competitive advantage as the dependent variable. The following presents the output of simple regression analysis results processed using SPSS.



Table 7. Simple Regression Output Results
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	25,032
	4,799
	0,482
	5,216
	0,000


Source: Primary Data Processing (2024)

	The analysis results above show the probability with a significance level of 5%. Based on Table 7, the positive coefficient (B) value indicates a positive relationship between the independent variable and the dependent variable. Thus, the regression equation for the first model is as follows:
CA=0.183+25.032 BDA+e

	This equation shows that Big Data technology has a positive coefficient, which means that any increase in the value of Big Data will be followed by an increase in the value of competitive advantage.

Table 8. Simple Regression Output Results for Consumer Goods Companies
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	23,730
	6,220
	0,526
	3,815
	0,000


Source: Primary Data Processing (2024)

	The analysis results above show the probability with a significance level of 5%. Based on Table 8, a positive coefficient (B) value indicates a positive correlation between the independent variable and the dependent variable. Thus, the regression equation for the second model is:
CA=0.284+23.730 BDA+e

	This equation shows that Big Data technology has a positive coefficient, which means that any increase in the value of Big Data will tend to increase the value of competitive advantage.

Table 9. Simple Regression Output Results for Non-Consumer Goods Companies
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	-1,892
	7,450
	-0,037
	-0,254
	0,801


Source: Primary Data Processing (2024)

	The analysis results above show the probability with a significance level of 5%. Based on Table 9, the negative coefficient (B) value indicates a negative correlation between the independent and dependent variables. Thus, the second model regression equation is:
CA=0.194-1.892 BDA+e

	This equation shows that Big Data technology has a negative coefficient direction with a significance level of more than 0.05. This means that Big Data technology has no significant effect on competitive advantage in non-consumer goods companies.

Multiple Linear Regression (Model 2)
	Unlike the first model test, the second model test in this study uses multiple linear regression, in which the dependent variable is analyzed with two or more independent variables. Based on the results of the classical assumption test, the research data meets the criteria: normally distributed, no multicollinearity, free from heteroscedasticity, and no autocorrelation. Thus, the data is ready to be analyzed using multiple linear regression. The following are the results of the multiple regression analysis test for the second model:

Table 10. Multiple Regression Output Results
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	-0,302
	2,159
	-0,016
	-0,140
	0,889

	Competitive Advantage
	0,104
	0,042
	0,291
	2,507
	0,014


Source: Primary Data Processing (2024)

	Based on the results of multiple linear regression analysis in Table 10 with a significance level of 5%, the following equation is obtained:
FP=0.052+0.302 BDA+0.104 CA+e

	The coefficient for Big Data (BDA) of 0.302 with a negative sign indicates a negative relationship between Big Data and financial performance. This means that if the value of Big Data increases, the value of financial performance tends to decrease. The higher the investment or use of Big Data, the lower the resulting financial performance.
	Meanwhile, the coefficient for competitive advantage (CA) of 0.104 with a positive sign indicates a positive relationship with financial performance. In other words, an increase in competitive advantage will tend to increase financial performance. The higher the company's competitive advantage, the higher its financial performance.

Table 11. Multiple Regression Output Results of Consumer Goods Companies
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	-5,017
	2,525
	-,032
	-1,987
	0,054

	Competitive Advantage
	0,265
	0,056
	0,720
	4,730
	0,000


Source: Primary Data Processing (2024)
	Based on the results of the simple linear regression analysis in Table 11 with a significance level of 5%, the following equation is obtained:

FP=0.001+5.017 BDA+0.265 CA+e

	The coefficient for Big Data (BDA) of 5.017 with a significance of more than 0.05 indicates that Big Data technology has no significant effect on financial performance.
	Meanwhile, the coefficient for competitive advantage (CA) of 0.265 with a positive sign indicates a positive relationship between competitive advantage and financial performance. This means that if the value of competitive advantage increases, the company's financial performance will also increase.

Table 12. Multiple Regression Output Results for Non-Consumer Goods Companies
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	Big Data Technology
	8,923
	4,460
	0,279
	2,001
	0,031

	Competitive Advantage
	0,064
	0,086
	0,103
	0,737
	0,465


Source: Primary Data Processing (2024)

	Based on the results of simple linear regression analysis in Table 12 with a significance level of 5%, the following equation is obtained:
FP=0.041+8.923 BDA+0.064 CA+e

	The coefficient for Big Data (BDA) of 0.041 with a positive sign indicates a positive relationship between Big Data and financial performance. This means that if the value of Big Data increases, the company's financial performance also tends to increase.
	Meanwhile, the coefficient for competitive advantage (CA) of 0.064 indicates that competitive advantage has no significant effect on financial performance in food and beverage non-consumer goods sub-sector companies, because the significance value is greater than 0.05.

H. T test
	The t test results are used to test the partial effect of the independent variable on the dependent variable with significant criteria if the p value is <0.05. Based on the results of the analysis, the effect of Big Data technology on financial performance differs between types of companies. In food and beverage and consumer goods sub-sector companies, the effect of Big Data on financial performance is not significant. In contrast, in non-consumer goods companies, the effect of Big Data on financial performance is significant and positive, meaning that an increase in the use of Big Data tends to improve financial performance.
	For the effect of Big Data on competitive advantage, it is found that in food and beverage and consumer goods sub-sector companies, Big Data has a positive and significant effect, while in non-consumer goods companies the effect is not significant. This shows that Big Data generally plays a role in increasing competitive advantage, but its effectiveness can differ depending on the characteristics of the company.
	Furthermore, the effect of competitive advantage on financial performance consistently shows positive and significant results in food and beverage and consumer goods sub-sector companies. In contrast, in non-consumer goods companies, competitive advantage has no significant effect on financial performance, with a significance value of 0.465 > α (0.05). This indicates that although the company has a competitive advantage, its influence on financial performance in non-consumer goods companies is not very strong.
	Overall, these results confirm that Big Data technology can support competitive advantage, and competitive advantage plays an important role in improving financial performance in some types of firms, although the direct effect of Big Data on financial performance and the role of competitive advantage vary depending on firm characteristics. The following is a summary of the results of the t test that has been carried out which is presented in Table 13.

Table 13. Summary of Hypothesis Testing
	Hypothesis
	Variable
	t Statistic
	Probability (p)
	Direction
	Description

	H1
	Big Data Technology → Financial Performance
	-0,302
	0,889
	Negative
	Rejected

	H2
	Big Data Technology → Competitive Advantage
	25,032
	0,000
	Positive
	Accepted

	H3
	Competitive Advantage → Financial Performance
	2,507
	0,014
	Positive
	Accepted


Source: Primary Data Processing (2024)

I. Path Analysis
Path Analysis Results
	The results of path analysis show that the direct effect of Big Data technology on financial performance is 0.016, while the indirect effect through competitive advantage as a mediator is 0.140. This shows that competitive advantage has a significant role in mediating the effect of Big Data technology on financial performance. To determine the significance of this indirect effect, the Sobel Test was conducted. If the Sobel Test value ≥ 1.96 with a significance level of 5%, then the intervening variable can be considered to mediate the relationship between the independent and dependent variables. The results of the coefficient calculation and the full Sobel test are presented in Table 14 below.

Table 14. Sobel Test Results
	Indirect Effect
	Coefficient
	t Statistic
	Std. Error
	p value 
Sobel Test
	Conclusion

	BDA → CA → FP
	0,140
	2,237
	1,164
	0,025
	Influential


Source: Primary Data Processing (2024)

	The results show that if the t-statistic is more than 1.96 with a significance value below 0.05, it states that competitive advantage has a significant effect in bridging the relationship between Big Data technology and financial performance.

Path Analysis Results of Consumer Goods Companies
	In the analysis, the findings show that the direct effect is 0.379, while the indirect effect is calculated by multiplying the coefficient of the independent variable to the intervening variable and the intervening variable to the dependent variable, so that a value of 0.302 is obtained. These results indicate that competitive advantage plays a significant role as a mediator in the relationship between Big Data technology and financial performance.
	To ensure the significance of the indirect effect, the Sobel Test was conducted. If the p-value of the Sobel Test is smaller than 0.05, the hypothesis is accepted, which means that the intervening variable has a significant effect in mediating the relationship between the independent and dependent variables.

Table 15. Sobel Test Results for Consumer Goods Companies
	Indirect Effect
	Coefficient
	t Statistic
	Std. Error
	p value 
Sobel Test
	Conclusion

	BDA → CA → FP
	0,379
	2,857
	2,201
	0,004
	Influential


Source: Primary Data Processing (2024)

	The analysis results show that the direct effect of Big Data technology on financial performance is 0.379, while the indirect effect calculated through competitive advantage as a mediator is 0.302. The t-statistic value is more than 1.96 with a significance below 0.05, which states that competitive advantage has a positive and significant effect in bridging the relationship between Big Data technology and financial performance in consumer goods companies. To confirm the significance of the indirect effect, the Sobel Test was conducted; the significant results indicate that the intervening variable (competitive advantage) plays an important role in mediating the relationship between the independent and dependent variables.

Path Analysis Results of Non-Consumer Goods Companies
	The analysis results show that the direct effect of Big Data technology on financial performance is 0.279, while the indirect effect calculated through competitive advantage as a mediator is only 0.004. This shows that competitive advantage does not play a significant role in mediating the relationship between Big Data technology and financial performance. To ensure the significance of the indirect effect, the Sobel Test was conducted. If the p-value of the Sobel Test is smaller than 0.05, the hypothesis is accepted and the intervening variable has an effect; otherwise, this result confirms that competitive advantage has no significant effect as a mediator.

Table 16. Sobel Test Results for Non-Consumer Goods Companies
	Indirect Effect
	Coefficient
	t Statistic
	Std. Error
	p value 
Sobel Test
	Conclusion

	BDA → CA → FP
	0,379
	2,857
	2,201
	0,004
	Influential


Source: Primary Data Processing (2024)

	The analysis results show that the statistical t value is less than 1.96 with a significance value above 0.05. This states that competitive advantage is not significant in mediating the relationship between Big Data technology and financial performance in non-consumer goods companies.

J. Discussion
The Effect of Big Data Technology on Financial Performance
	The first hypothesis states that Big Data technology affects financial performance in food and beverage sub-sector companies. The test results show that Big Data has no direct effect, so the hypothesis is rejected. This is because the financial benefits of Big Data technology, such as increased revenue, cost efficiency, and profitability, require time and proper integration into business processes (Kuiken, 2022; Dhasarathy et al., 2022). Some companies have even stopped investing in related software due to suboptimal usage.
	Meanwhile, non-consumer goods companies are using Big Data to improve operational efficiency and predict demand, which has a direct impact on financial performance (Pappas et al., 2022). The profitability trend of non-consumer goods companies increased between 2017-2022, indicating recovery from the impact of the pandemic, with exports of food and beverage products in the first quarter of 2022 reaching USD 10.92 billion.

The Effect of Big Data Technology on Competitive Advantage
	The second hypothesis states that Big Data technology affects competitive advantage. The test results show that there is a direct effect, so the hypothesis is accepted. Big Data allows companies to collect, process, and analyze data from various sources, such as sales, customers, markets, and social media, so as to improve production efficiency, pricing strategies, and product development according to consumer preferences, which ultimately increase gross profit margins and competitive advantage (Davenport & Dyché, 2013; Akter et al., 2016; Shahid & Sheikh, 2021).
	In the consumer goods industry, Big Data plays a significant role in product differentiation, innovation, and understanding customer preferences, thus driving competitive advantage. Meanwhile, in the non-consumer goods industry, the focus is more on operational efficiency, cost control, and supply chain optimization, so Big Data provides more operational and financial benefits, but its contribution to competitive advantage is not as great as in the consumer goods industry (Ilman & Ikasari, 2023; Arzia, 2019).

The Effect of Competitive Advantage on Financial Performance
	The third hypothesis states that competitive advantage affects financial performance. The test results show that there is a direct effect, so the hypothesis is accepted. This finding is in line with Maury's (2018) research, which emphasizes that companies with sustainable competitive advantages tend to have stronger financial performance.
	In the consumer goods industry, competitive advantage improves market position through strong branding, superior production processes, and better access to resources. This allows companies to attract customers, maintain market share, set higher prices, and optimize operational efficiency, thereby improving profitability and financial performance.
	Meanwhile, in the non-consumer goods industry, competitive advantage does not have a direct effect on financial performance because external factors such as commodity prices, regulations, and the availability of natural resources have a more dominant influence (Cahya et al., 2021).

The Effect of Big Data Technology on Financial Performance Through Competitive Advantage
	The fourth hypothesis states that Big Data technology affects financial performance through competitive advantage. The test results show that there is an indirect effect for food and beverage sub-sector companies, so the hypothesis is accepted. This finding is in line with the Resource-Based View and Dynamic Capability theories, which state that technology, especially Big Data, can be a strategic resource that increases competitive advantage and ultimately company profitability (Akter et al., 2016).
	In the consumer goods industry, the effectiveness of Big Data depends on integration with business strategy, optimization of market capabilities, and utilization of data value for strategic decision making, so that competitive advantage can improve long-term financial performance.
	Meanwhile, for non-consumer goods companies, competitive advantage does not play a role as a mediator because the main factors affecting financial performance are more related to operational efficiency and supply chain management, not just Big Data implementation.

V. CONCLUSION
	This study used 92 samples of food and beverage sub-sector companies listed on the Indonesia Stock Exchange during the 2017-2022 period. Based on the results of the analysis, it can be concluded that Big Data technology has no direct effect on financial performance, because the financial benefits of this technology require time and the right approach to be seen.
	However, Big Data technology has a direct effect on competitive advantage, which allows companies to identify inefficiencies, set optimal prices, and create products that consumers are interested in. Competitive advantage also has a direct effect on financial performance, as companies with a strong competitive advantage can maintain market share, attract customers, improve resource efficiency, and increase profit margins.
	In addition, competitive advantage plays a significant role as a mediator of the relationship between Big Data technology and financial performance. The use of Big Data combined with the right business strategy and optimization of market capabilities and data quality will result in competitive advantage, which ultimately improves the company's financial performance in the long run.
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