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ABSTRACT

	Aims: To examine the influence of ESG score on financial performance of Indonesian energy companies and evaluate digital transformation as a moderating variable.
Study design:  Causal research with quantitative approach using secondary data analysis.
Place and Duration of Study: Energy sector companies listed on Indonesia Stock Exchange (IDX), 2021-2023 period.
Methodology: Purposive sampling from 91 energy companies yielded 8 companies meeting criteria with 24 observations. Data collected from annual reports, sustainability reports, and financial statements. Multiple linear regression analysis Y=α+β₁X+β₂Z+β₃(X*Z)+ε was applied using SPSS, with classical assumption tests performed.
Results: ESG Score showed no significant effect on ROA (coefficient = 526.077, P = .810). Digital transformation failed to moderate the ESG-ROA relationship (interaction coefficient = -1612.144, P = .621). F-test indicated overall model insignificance (F = 0.333, P = .801). Classical assumptions were met except multicollinearity in interaction variables (VIF > 10).
Conclusion: ESG practices remain compliance-oriented rather than value-creating in Indonesian energy sector. Digital transformation lacks measurable short-term financial impact. External factors like commodity prices and government policies appear more influential on financial performance than ESG and digitalization efforts.
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1. INTRODUCTION
Sustainability issues have become a key agenda in modern corporate governance, especially in the energy sector, which has a significant impact on the environment and society. The concept of Environmental, Social, and Governance (ESG) is no longer considered an additional responsibility, but a strategic element in creating long-term value. The implementation of ESG plays an important role in building a company's reputation, improving operational efficiency, and maintaining good relationships with stakeholders, including investors, consumers, and regulators. Environmental performance in ESG reflects the extent to which a company carries out its commitment to environmental preservation. This includes energy efficiency, carbon emission reduction, and waste management. In the energy sector, which contributes significantly to the climate crisis, attention to environmental aspects is urgently needed. Research by (Inawati & Rahmawati, 2023) shows that disclosure of environmental performance has a positive effect on investment efficiency, especially when supported by the use of digital technology. Meanwhile, the social aspect (Social Performance) describes the company's responsibility to its employees, local communities, and the principles of equality and human rights (Nugroho & Hersugondo Hersugondo, 2022), and the governance dimension (Governance Performance) focuses on organizational structure, oversight mechanisms, and transparency in decision-making.
Financial performance as a key indicator of a company's success measures how efficiently the company manages its resources to generate profits, with Return on Assets (ROA) as a commonly used indicator. A study by (Nugroho & Hersugondo Hersugondo, 2022) states that ESG generally has a positive effect on ROA. However, a cross-country study by (Sekar Sari et al., 2023) shows that the effect of ESG on ROA is inconsistent, depending on the geographical context and sustainability practices implemented in each country. Digital transformation is here to strengthen the impact of ESG on financial performance. Technologies such as big data, cloud computing, and real-time analysis enable companies to manage ESG data more effectively, increase transparency, and reduce transaction and monitoring costs. Research by (Sekar Sari et al., 2023) and (Waskito & Rahayu, 2025) states that digitization can increase the impact of ESG on efficiency and revenue growth by 30–35%, especially in the energy sector.
Based on the research gap, this study aims to examine the influence of each ESG dimension on the financial performance of energy companies in Indonesia and to evaluate whether digitization can strengthen this relationship. Many studies still examine ESG as a single overall score, without exploring the influence of each dimension (E, S, and G) separately on financial performance. In addition, there has not been much research focusing specifically on the energy sector in Indonesia, even though this sector has high ESG complexity. This research is expected to contribute theoretically to the development of ESG and digitalization literature, as well as practically to corporate management, investors, and regulators in designing data- and technology-based sustainability strategies. The novelty of this research lies in its dimensional approach to ESG, its specific focus on the energy sector in Indonesia, and its testing of digitalization as a moderating variable that can strengthen the influence of ESG on financial performance.
2. material and methods
2.1 Literature Review
Research on the relationship between ESG and financial performance shows mixed results. (Linawati et al., 2024) found that ESG has a positive effect on ROA, with Woman on Board and Firm Age having a negative effect, and digital transformation moderating Woman on Board. Similarly, (Ningsih et al., 2024) in their study on ESG disclosure and investment efficiency found that the Environmental and Social dimensions had a significant positive effect, but Governance was not significant, with Audit Quality having a negative effect and digital transformation strengthening the Environmental dimension. The findings of Nugroho & Hersugondo (2022) found that ESG Disclosure has a significant positive effect on ROA, but CSR has a significant negative effect, while Environmental and Corporate Governance are not significant. (Nugroho & Hersugondo Hersugondo, 2022) found that ESG has no significant effect in Indonesia and Malaysia, but a significant positive effect in Singapore, with ESG components actually showing a negative direction. Research related to digital transformation shows the important role of digitalization as a moderator, as found by (Pertiwi et al., 2024) that ESG increases operational efficiency by up to 20%, with digital strengthening it by up to 30% and energy sector revenue increasing by up to 35%.
Based on the Stakeholder Theory proposed by Freeman (1984), corporate responsibility is not limited to shareholders but includes all stakeholders such as employees, the community, the government, and the environment. Optimal ESG implementation not only contributes to improving reputation and public trust, but is also believed to strengthen a company's financial performance, in line with the findings of (Rahmansyah & Mutmainah, 2024) and (Sekar Sari et al., 2023), which show a positive influence of ESG on Return on Assets (ROA) and operational efficiency. This research framework examines the effect of ESG Score on financial performance with digitalization as a moderating variable. Research hypotheses: 
H1 - ESG Score has a positive effect on Company Financial Performance.
H2 - Digital Transformation strengthens the relationship between ESG Score and company financial performance. 
Digitalization is hypothesized to act as a moderating variable that can strengthen the relationship between ESG performance and financial performance, enabling increased transparency, efficiency, and accountability in the management of environmental, social, and governance aspects, as found by (Waskito & Rahayu, 2025) that digitalization strengthens the influence of ESG disclosure on investment efficiency.
2.2 Research Methods
This study uses a causal research design with a quantitative approach to determine the effect or causal relationship between independent and dependent variables, as has been done by Sari & Jacobus (2023), Nugroho & Hersugondo (2022), and Khairunnisa & Widiastuty (2023). The research was conducted on energy sector companies listed on the Indonesia Stock Exchange (IDX) during the period 2021-2023, with secondary data obtained from public documents through the official IDX website (www.idx.co.id), company websites, and sustainability and annual reports. The research population consisted of all energy sector companies listed on the IDX during the 2021-2023 period with a sample of approximately 270 samples, which were then determined using the purposive sampling method based on the following criteria: (1) energy sector companies listed on the IDX during that period, (2) consistently published annual reports and sustainability reports, (3) had ESG disclosure data and digital transformation information, and (4) did not experience delisting. After a gradual exclusion process from the initial 91 companies, 8 companies remained that met the criteria. The data collection technique used the documentation method from annual reports, sustainability reports, and financial reports published by companies, as done by Ningsih et al. (2024) and Nugroho & Hersugondo (2022). The data analysis techniques were classical assumption tests (normality, multicollinearity, and heteroscedasticity tests), hypothesis tests (simultaneous F test and partial t test), and multiple linear regression analysis with the model Y=α+β1X+β2Z+β3(X*Z)+ϵ to test the effect of ESG Score (X) on financial performance measured by ROA (Y) with digitalization (Z) as a moderating variable, using the SPSS program for data processing.


3. results and discussion

3.1 Classical Asumption Tests
The regression model passes all of the classical assumption tests, indicating that it is statistically robust and suitable for further analysis.
a. Normality test
Table 1. Normality test
	Tests of Normality

	 
	ESG SCORE (X)
	Shapiro-Wilkb

	
	
	Sig.

	FINANCIAL PERFORMANCE (ROA) (Y)
	.12871
	 

	
	.29703
	 

	
	.33663
	.812


The analysis results show that financial performance measured by ROA varies across each ESG Score group. At an ESG Score of 0.12871, the average ROA is relatively high at 14.87% with a narrow range (13.03%–16.72%), indicating that the financial performance of companies at this level tends to be stable. Conversely, at an ESG Score of 0.29703, the average ROA fell to 4.15% (3.40%–4.91%), while at an ESG Score of 0.33663, the average ROA was even lower at 3.69% with a wider range (0.14%–6.87%). This shows that an increase in ESG Score is not always followed by an increase in profitability.
The normality test (Shapiro-Wilk) produced a significance value above 0.05, for example 0.812 at an ESG Score of 0.33663, so the data was declared to be normally distributed and met the regression assumptions. In general, these results indicate a trade-off between ESG implementation and short-term financial performance. ESG implementation has the potential to increase costs, thereby reducing profits, but in the long term, it is expected to improve reputation, attract investors, and support more sustainable financial performance.
b. Multicollinearity test	
Table 2. Multicollinearity test	
	Coefficientsa

	Model
	Collinearity Statistics

	
	Tolerance
	VIF

	1
	(Constant)
	 
	 

	
	ESG SCORE (X)
	.544
	1.839

	
	TRANSFORMASI DIGITAL (DUMMY) (Z)
	.091
	10.940

	
	Interaksi
	.090
	11.123


The multicollinearity test shows that the ESG Score variable has a Tolerance value of 0.544 with a VIF < 10, so it can be declared free from multicollinearity issues. Conversely, the Digital Transformation variable and the interaction variable (ESG*Digital Transformation) have a Tolerance value close to 0.09 with a VIF above 10. This indicates high multicollinearity, which is common in regression models with interaction variables because interactions are formed from the multiplication of two variables that tend to be strongly correlated with the original variables.
This condition does not render the model invalid, but it can cause the regression coefficients to be less stable and their significance to weaken. Therefore, the interpretation of the moderating role of Digital Transformation needs to be done more carefully. For further research, the mean-centering technique before forming interaction variables can be considered so that the potential for multicollinearity can be suppressed.
c. Heterokedasticity test
Table 3. Heterokedasticity test
	Residuals Statisticsa

	 
	Minimum
	Maximum
	Mean
	Std. Deviation
	N

	Predicted Value
	44.9451%
	483.4468%
	231.9003%
	134.95607%
	24

	Residual
	-442.60773%
	1924.97119%
	0.00000%
	603.46810%
	24

	Std. Predicted Value
	-1.385
	1.864
	.000
	1.000
	24

	Std. Residual
	-.684
	2.975
	.000
	.933
	24


The Residual Statistics test results show that the minimum and maximum residual values are still within a reasonable range with an average close to zero. This indicates that the regression model has no systematic bias, so that the predictions produced tend to be balanced between too high and too low compared to the actual values.
The residual standard deviation is also within normal limits, which means that prediction errors are randomly distributed without showing any particular pattern. Thus, the regression assumption of random and independent errors is satisfied.
Although the F-test and t-test results show that the independent variables do not have a significant effect on ROA, this residual test confirms that the model is consistent with the basic assumptions of regression. However, the large residual variation indicates that changes in ROA are likely to be influenced more by factors outside the research model.
Fig 1 : Scatterplot Dependent variable : FINANCIAL PERFORMANCE (ROA)
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Based on the scatterplot between standard residuals and predicted values, the residual points appear to be randomly scattered around the horizontal line without forming any particular pattern. This indicates that the regression model does not exhibit heteroscedasticity, so that the residual variance can be considered constant across the entire range of predicted values. With this assumption fulfilled, the estimated regression coefficients are considered more reliable and not distorted by variance heterogeneity issues.
However, even though the assumption of heteroscedasticity has been met, the F-test and t-test previously showed that the independent variables did not have a significant effect on ROA. In other words, the regression model is consistent with classical assumptions, but its predictive power regarding financial performance is still limited.
3.2 Hypothesis Testing
	a) Partial and SimultanTest (T-Test)
Table 4. Partial Test
	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	-22.766
	609.241
	
	-.037
	.971

	
	 (X)
	526.077
	2155.166
	.072
	.244
	.810

	
	 (Z)
	640.114
	873.856
	.529
	.733
	.472

	
	Interaction
	-1612.144
	3214.233
	-.365
	-.502
	.621


The partial test results show that all independent variables have no significant effect on financial performance (ROA). ESG Score (X) has a positive coefficient (526.077; sig. 0.810), but its effect is not significant, so that the application of ESG functions more as a form of legitimacy and regulatory compliance than as a strategy for increasing profitability. Digital Transformation (Z) also shows a positive coefficient (640.114; sig. 0.472), but has not had a real impact on profitability, possibly because it is still in the early stages of investment and internal efficiency. Meanwhile, the ESG-Digital Transformation interaction (XZ) has a negative coefficient (-1612.144; sig. 0.621), indicating that digital transformation does not strengthen, but rather tends to weaken the relationship between ESG and ROA, although this is not significant.
	b. Simultaneous Test (F-Test)
Table 5. Simultaneous Test
	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	418902.243
	3
	139634.081
	.333
	.801b

	
	Residual
	8375996.063
	20
	418799.803
	
	

	
	
	
	
	
	
	

	
	Total
	8794898.305
	23
	
	
	


The F test results show an F value of 0.333 with a significance of 0.801 (> 0.05). This indicates that the independent variables, namely ESG Score (X), Digital Transformation (Z), and Interaction (X*Z), do not have a significant effect on financial performance (ROA). Thus, the regression model constructed cannot explain the variation in company financial performance simultaneously. These findings show that the combination of ESG and digital transformation, either directly or through interaction, has not been able to make a real contribution to the company's profitability. The implication of these results is that financial performance is likely to be influenced more by factors outside the model, such as business strategy, market conditions, cost structure, and the dynamics of the energy industry under study.
The Effect of ESG Score on Company Financial Performance
The results of the first hypothesis test show that ESG Score does not have a significant effect on the financial performance of energy companies listed on the Indonesia Stock Exchange. Based on regression analysis, the ESG Score coefficient value obtained was 526.077 with a significance level of 0.810 (> 0.05), thus rejecting the first hypothesis (H1). Although the direction of the relationship shows a positive coefficient, the effect is not statistically significant. This finding indicates that the implementation of Environmental, Social, and Governance (ESG) practices in energy companies in Indonesia still tends to be compliance-oriented or regulatory compliance, rather than a business strategy oriented towards long-term value creation. This condition is in line with the research by (Khairunnisa et al., 2023) and (Era Vivianti Husada, 2021), which found that in developing countries and industries with large cost structures such as the energy sector, ESG does not always have a significant relationship with short-term financial performance
The Role of Digital Transformation on Financial Performance
The digital transformation variable, proxied by a dummy variable, shows insignificant results on financial performance, with a coefficient of 640.114 and a significance value of 0.472 (> 0.05). These results indicate that the digitization efforts undertaken by energy companies have not had a measurable financial impact in the short term. This finding can be explained by the characteristics of digital investments, which require a longer period of time to provide a tangible return, as stated by (Heryana & Soeratin, 2025). In the context of the energy sector, digital transformation tends to focus on improving operational efficiency, optimizing production processes, and strengthening internal information systems, so that the benefits are more in the form of cost reduction than revenue enhancement that is directly visible in profitability.
3.3 Multiple Linear Regression Analysis
The moderating effect of digital transformation on the relationship between ESG and financial performance was analyzed based on the following ESG Score categories:
Table 6. Descriptive Analysis Based on ESG Score
	ESG Score
	Mean ROA (%)
	Min ROA (%)
	Max ROA (%)
	Std. Deviation
	N

	0,12871
	14,87
	13,03
	16,72
	2,61
	2

	0,29703
	4,15
	3,40
	4,91
	1,07
	2

	0,33663
	3,69
	0,14
	6,87
	3,37
	3


The moderation analysis, in which the interaction variable (ESG Score × Digital Transformation) shows a negative coefficient of -1612.144 with a significance of 0.621 (> 0.05). These results indicate that digital transformation not only fails to strengthen the relationship between ESG Score and financial performance, but actually tends to weaken it, although this effect is not statistically significant. Thus, the second hypothesis (H2) is also rejected. This condition differs from theoretical expectations, which state that digitization can strengthen the impact of ESG through increased transparency, accountability, and efficiency in sustainability data management (Husada & Handayani, 2021). These findings indicate that the integration of ESG practices and digital transformation in Indonesian energy companies is still not optimal, possibly because the implementation of both is carried out separately without clear strategic synergy.
From the perspective of Stakeholder Theory (Freeman, 1984), the results of this study indicate that although energy companies have made efforts to meet the expectations of various stakeholders through ESG practices, their implementation has not been able to create measurable financial value. This indicates that ESG practices are still viewed as a cost center or social obligation, rather than a strategic asset that can increase competitive advantage. Meanwhile, within the Resource-Based View (RBV) framework, digitalization should be a strategic resource that creates competitive advantage, but the results of this study show that digital resources have not been optimally utilized to create significant differentiation or efficiency. These findings indicate the need for a paradigm shift in ESG and digitalization management, from a partial and compliance-oriented approach to an integrated strategy oriented towards long-term value creation.
The F-test results show a value of 0.333 with a significance of 0.801 (> 0.05), indicating that the model as a whole cannot explain the variation in the company's financial performance. The low coefficient of determination (R²) value indicates that most of the variation in the Return on Assets (ROA) of energy companies is influenced by factors other than those included in the research model. External factors such as fluctuations in energy commodity prices, government policies related to subsidies and tariffs, macroeconomic conditions, and global energy supply-demand dynamics are likely to have a more dominant influence on the profitability of energy companies than ESG practices and digital transformation. Additionally, the capital-intensive nature of the energy industry and its long investment cycles may also explain why the impact of ESG and digitalization has not yet been evident in the relatively short observation period (2021-2023).


4. Conclusion

ESG Score does not have a significant effect on the financial performance of energy sector companies in Indonesia, with a significance value of 0.810 (> 0.05) indicating that the implementation of Environmental, Social, and Governance practices is still compliance-oriented rather than a value creation strategy. Digital transformation has also not been proven to strengthen the relationship between ESG Score and financial performance, even showing a negative interaction coefficient of -1612.144 with a significance of 0.621 (> 0.05), indicating that the integration of ESG and digitalization in the energy sector is not yet optimal and tends to be carried out separately without strategic synergy. This finding differs from theoretical expectations that digitalization can strengthen the impact of ESG through increased transparency and efficiency. The low coefficient of determination (R²) value and insignificant F-test results (0.333; sig. 0.801) indicate that the financial performance of energy companies is more dominantly influenced by external factors such as commodity price fluctuations, government policies, and macroeconomic dynamics than by ESG practices and digital transformation in the 2021-2023 observation period.
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