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ABSTRACT 

This study investigates whether corporate carbon emissions 

influence earnings quality and whether board gender diversity 

moderates this relationship. Using panel data on high- 

carbon firms listed on the Indonesia Stock Exchange (2021– 

2023), we estimate random-effects models and moderated 

regression, with earnings quality proxied by performance- 

matched discretionary accruals. Overall, carbon emissions 

are not significantly associated with earnings quality, nor 

does gender diversity exert a moderating effect. Yet regional 

ethics conditions matter: in higher-ethics provinces, greater 

emissions correspond to lower earnings quality, consistent 

with intensified earnings management and rebound effects; 

in lower-ethics provinces, greater emissions align with 

improved earnings quality, indicative of activity. 
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INTRODUCTION 
 

Earnings play a fundamental role in financial 

reporting, providing essential insights into a 

company’s operational performance, future 
potential, and corporate valuation (Dechow et al., 

2010). High-quality earnings accurately reflect 

a company’s true economic condition, fostering 
investor confidence and enhancing corporate 

credibility. In Indonesia, critical sectors including 

energy, industry, basic materials, and transportation 

are identified as major carbon emission contributors, 

underscored by Presidential Regulation No. 98 

of 2021 regarding the Economic Value of Carbon 

(Republic of Indonesia, 2021). These sectors face dual 

pressures: the imperative to drive economic growth 

and simultaneously fulfill ethical environmental 

responsibilities (Rifha, 2022). For instance, PT 

Garuda Indonesia (Persero) Tbk, operating within 

the carbon-intensive transportation sector, faced 

significant public and regulatory backlash due to 

earnings manipulation in 2019, reporting fictitious 

revenues of USD 239.94 million, clearly violating 

accounting standards (Rifha, 2022). 

The urgency of mitigating carbon emissions is 

amplified globally through initiatives like the Paris 

Agreementof2015.Indonesia,anotableglobalemitter, 

saw its energy sector emissions rise significantly from 

approximately 600 million tons of CO₂ in 2021 to 

674.5 million tons in 2023 (CountryEconomy, 2023; 

International Energy Agency, n.d.; WRI Indonesia, 

2023). This escalation heightens pressures on 

companies to adopt sustainable practices that often 

involve substantial costs, potentially undermining 

short-term profitability and earnings quality (Bilal 

et al., 2022). According to legitimacy theory, firms 

facing heightened public scrutiny due to their 

environmental impact are compelled to disclose their 

social and environmental performance to sustain 

societal legitimacy (Deegan, 2002; Suchman, 1995). 

Consequently, this scenario increases the risk of 

earnings management practices aimed at protecting 

corporate reputation, adversely affecting earnings 

quality (Tohang et al., 2024; Houqe et al., 2024). 

The objective of this study is to empirically 

analyze the negative relationship between carbon 

emissions and earnings quality, along with examining 

whether board gender diversity moderates this 

relationship. To accomplish these objectives, this 

research employs Kothari et al.’s (2005) discretionary 

accrual model to inversely assess earnings quality 

through accrual-based earnings management. The 

methodological approach comprises panel data 

regression analyses, robustness testing, and subgroup 

analyses differentiated by regional ethical standards. 

 

LITERATURE REVIEW AND HYPOTHESIS 

DEVELOPMENT 
 

Existing literature provides mixed evidence 

regarding the impact of carbon emissions on 

earnings quality. Some studies suggest that higher 

carbon emissions correlate with reduced earnings 

stability and increased real earnings management, 

especially in firms with low transparency (Houqe 

et al., 2024; Velte, 2021). In contrast, other research 

highlights a positive relationship between stringent 

environmental regulations, transparent carbon 

disclosure, and improved financial reporting quality 

(Bilal et al., 2022; Perera & Jubb, 2024). 

Additionally, board gender diversity emerges as 

an important governance factor influencing financial 

transparency. Female directors are often recognized 

for higher ethical standards, increased caution, and 

effective oversight, resulting in reduced earnings 

manipulation (Adams & Ferreira, 2009; Ardhaoui 

et al., 2024). Based on legitimacy theory and gender 

socialization theory, this study formulates the 

following hypotheses: 

Hypothesis 1: Higher carbon emissions 

negatively influence earnings quality, as firms facing 

significant environmental scrutiny may resort to 

earnings management to maintain legitimacy (Velte, 

2021; Bilal et al., 2022). 

Hypothesis 2: Board gender diversity 

moderates the negative impact of carbon emissions 

on earnings quality. Specifically, a higher proportion 

of female directors mitigates opportunistic reporting 

behaviors due to their ethical perspectives and robust 

oversight capabilities (Ardhaoui et al., 2024; Houqe 

et al., 2024). 

 

RESEARCH METHODS 
 

This study employs a quantitative research 

design, analyzing publicly listed Indonesian 

companies in carbon-intensive sectors (energy, 

industry, basic materials, transportation) from 2021 

to 2023. The primary materials consist of financial 

reports, sustainability reports, and secondary data 
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from the Indonesia Stock Exchange (IDX). The 

main tools include statistical software for panel data 

analysis. 

Data collection techniques involve reviewing 

financial statements and sustainability reports. 

Operational definitions of variables include earnings 

quality measured through discretionary accruals 

(Kothari et al., 2005), carbon emissions (logarithmic 

measurement of total CO₂ emissions), and board 
gender diversity (proportion of female directors). The 

analysis techniques comprise panel data regression 

models, robustness testing, and subgroup analyses 

by regional ethical standards. 

 

RESULTS AND DISCUSSION 
 

In the full sample (Table 1), CE is statistically 

insignificant (t = −1.1228, p = 0.2626), indicating 

no association with discretionary accruals.. This 

implies that the amount of carbon emissions 

disclosed by companies does not have a direct 

or significant impact on the practice of earnings 

manipulation. One possible explanation is that 

carbon disclosure in Indonesia is still voluntary 

and lacks regulatory enforcement (Febriansyah 

et al., 2019). In this study, only 58% of the sample 

companies presented sustainability reports. 

Supporting this, Ratmono et al. (2022) reported 

that the average carbon disclosure by Indonesian 

firms only reached 41.79% of CDP global standards. 

Unlike developed countries such as the 

U.S., EU, and Australia that mandate real-time 

monitoring systems like Continuous Emissions 

Monitoring Systems (CEMS) and require external 

verification such as the National Greenhouse and 

Energy Reporting (NGER) (Wang et al., 2022; Xu 

& Andrew, 2021), Indonesia primarily relies on 

estimation based on activity data multiplied by 

emission factors (OECD, 2024). This methodology 

allows for aggregated and less transparent reporting, 

increasing the likelihood of under-reporting. 

 
 Table 1. Main regression  

 Variable t-Statistic Prob.  
 

C 1.581891 0.1149 

CE -1.12278 0.2626 

GP 0.810329 0.4185 

CE*GP -0.515993 0.6063 

 SIZE 4.123738 0.0001  

The results of the random effect model analysis 

presented in Table 1 indicate that carbon emissions 

(CE) have no significant impact on earnings quality 

(t = -1.12278, p = 0.2626). This finding suggests that 

higher levels of carbon emissions do not necessarily 

result in increased discretionary accruals or 

earnings management practices, thereby failing to 

support Hypothesis 1. Several justifications may 

explain this unexpected finding. First, the voluntary 

nature of carbon disclosure practices in Indonesia 

might reduce external pressure or incentive for 

companies to engage in earnings management 

related to environmental performance. Additionally, 

firms may perceive minimal immediate market 

consequences or stakeholder reactions from carbon 

emission disclosures, leading to less motivation to 

alter earnings reporting practices. Another plausible 

explanation could be the uniformity in governance 

standards or regulatory environments within the 

sampled sectors, leading to consistent financial 

reporting behaviors irrespective of emission levels. 

Houten & Wedari (2023) found that carbon 

disclosure and carbon reduction targets did not 

significantly affect the market value of high- 

emitting Indonesian firms. This suggests that 

investors may still be indifferent to environmental 

performance,  reducing  incentives  for  firms 

to manage earnings based on environmental 

considerations. Furthermore, companies may 

focus more on greenwashing—conveying an 

image of environmental responsibility without 

actual emissions reduction efforts (Geraldina 

et al., 2023). In European contexts, Velte (2021) 

noted that firms with high carbon emissions 

may practice real earnings management (REM), 

altering operational decisions to appear more 

environmentally responsible rather than genuinely 

modifying production or investments. This 

behavior implies that the volume of emissions, 

when not accompanied by strong external pressure 

or verification mechanisms, no longer correlates 

with financial reporting quality. 

The moderating variable, board gender 

diversity (GP), does not significantly influence 

the relationship between carbon emissions and 

earnings quality in Table 1 (interaction term 

CE*GP: t = -0.515993, p = 0.6063), thereby not 

supporting Hypothesis 2. This result suggests 

that the presence of female directors alone may 

be insufficient to substantially impact corporate 
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financial reporting practices under environmental 

scrutiny. Here, external pressure and institutional 

voids dominate corporate decision-making, and 

gender composition becomes irrelevant compared 

to the broader influence of greenwashing and 

governance weaknesses (Gneezy & Croson, 2009; 

Salihi et al., 2024). Although women on boards 

are generally associated with greater risk aversion 

and sensitivity to environmental and social issues 

(Bear et al., 2010; Gneezy & Croson, 2009; Liao et 

al., 2015), their effectiveness is largely influenced 

by institutional context. In Indonesia, weak 

corporate governance structures limit the ability of 

female directors to perform monitoring functions 

effectively (Adams & Ferreira, 2009; Wahid, 2019). 

One potential justification for this finding is 

that gender diversity, without a broader corporate 

culture supportive of transparency and ethical 

behavior, might not effectively counteract incentives 

for earnings manipulation. Additionally, structural 

and cultural factors prevalent within Indonesian 

firms could limit the capacity of board gender 

diversity to significantly affect decision-making 

processes related to financial reporting. Low female 

representation on boards also limits their ability to 

influence strategic decisions. Furthermore, the lack 

of mandatory environmental regulation, external 

audits, and detailed emission reporting reduces 

the opportunity for female directors to intervene 

in environmental governance or restrict earnings 

management behaviors. Geraldina et al. (2023) 

emphasize that in institutional environments with 

low enforcement, structural mechanisms dominate 

behavioral drivers, thus reducing the practical effect 

of gender diversity. 

This section examines the role of ethical 

regional context by splitting the sample into high- 

ethics and low-ethics regions. Ethical context 

reflects the social norms and legal enforcement 

that influence corporate behavior. According to 

legitimacy theory, firms operating in ethically 

sensitive regions face greater societal pressure to 

act responsibly and disclose environmental impacts 

accurately (Dowling & Pfeffer, 1975; Suchman, 

1995). To operationalize this construct, provincial 

crime counts from Statistics Indonesia (2024) are 

normalized by provincial land area to obtain crime 

density (incidents per km²), following crime- 

mapping normalization principles that adjust for 

spatial scale (Ratcliffe, 2010). Provinces with crime 

density below the sample median are classified as 

high-ethics regions, while those above the median 

are classified as low-ethics regions, reflecting the 

notion that lower ambient criminality correlates 

with stronger social norms and more effective 

enforcement. 

 
Tabel 2. Subsample: High-ethics regions 

 

Variable t-Statistic Prob. 

CE 2.904671 0.0048 

GP 1.470324 0.1455 

CE*GP -1.281916 0.2037 

SIZE 0.83288 0.4075 

C -1.352698 0.1801 

 

In high-ethics regions (Table 2), CE is positive 

and statistically significant (t = 2.904671, p = 

0.0048), indicating higher discretionary accruals 

and thus lower earnings quality. This pattern aligns 

with legitimacy pressures that foster accrual- 

based earnings management rather than enhanced 

transparency (Perera & Jubb, 2024). The interaction 

term CE*GP is insignificant (t = -1.281916, p = 

0.2037), indicating that gender proportion does 

not moderate the emissions–earnings management 

relationship in this context. In strong ethical and 

regulatory environments, all board members— 

regardless of gender—are equally pressured 

to maintain legitimacy. Therefore, the relative 

monitoring advantage traditionally associated with 

female directors becomes less relevant (Adams & 

Ferreira, 2009; Wahid, 2019). 

 
Table 3. Subsample: Low-ethics regions 

 

Variable t-Statistic Prob. 

CE -2.2649 0.0248 

GP 0.377643 0.7062 

CE*GP -0.053383 0.9575 

SIZE 4.800389 0 

C 2.188153 0.0301 

 

Conversely, in low-ethics regions (Table 3), 

CE exhibit a negative significant effect on earnings 

management (t = -2.2649, p = 0.0248). This supports 

the findings of Choi & Lai (2025), who reported 

that in contexts with weak regulatory monitoring, 

increases in carbon emissions do not prompt 

greater accrual manipulation. This result highlights 
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that firms operating in environments with weaker 

ethical norms may exhibit lower tendencies toward 

earnings management when facing environmental 

pressures, potentially due to inadequate oversight 

mechanisms and lower societal expectations. Prior 

to the implementation of emissions monitoring in 

China, discretionary accruals in polluting firms 

were lower, suggesting that without the threat of 

sanctions, firms had no motivation to conceal 

emissions via earnings manipulation. This is 

consistent with prior work (Salihi et al., 2024; Velte, 

2021) that weak environmental enforcement is 

associated with a decline in discretionary accruals, 

as reputational threats are minimized. Geraldina et 

al. (2023) confirmed similar patterns across ASEAN 

countries. 

The interaction between carbon emissions 

and board gender proportion (CE*GP) yields a t 

of -0.008180 with a p-value of 0.6063, indicating 

no statistically significant moderating effect. This 

suggests that the presence of female directors does 

not significantly influence the relationship between 

carbon emissions and earnings management 

practices. 

In conclusion, the findings highlight the 

importance of institutional and ethical 

environments in shaping the link between carbon 

emissions and earnings management, while 

revealing the limitations of gender diversity as a 

moderating factor in the absence of regulatory 

enforcement.The moderation effect of gender 

diversity remained insignificant across both 

high and low ethical contexts. This consistency 

suggests that board gender diversity alone does 

not effectively moderate the relationship between 

carbon emissions and earnings quality, irrespective 

of the ethical setting. These results imply that other 

governance mechanisms, complementary to gender 

diversity, may be essential to achieve meaningful 

improvements in corporate reporting transparency 

and practices. 

Overall, these findings emphasize the 

complexity inherent in the relationship between 

environmental pressures, internal corporate 

governance mechanisms, and regional ethical 

standards. Future research should explore 

additional governance and contextual variables, 

such as regulatory strictness, comprehensive 

governance frameworks, and corporate ethical 

cultures, to further elucidate the conditions under 

which firms’ financial reporting behaviors respond 

significantly to environmental scrutiny. 

 

CONCLUSION 
 

This study concludes that carbon emissions do 

not significantly impact earnings quality, indicating 

that higher environmental pressures alone might 

not lead to increased earnings management 

practices within Indonesian firms. Additionally, 

board gender diversity was found to have no 

significant moderating effect on this relationship, 

suggesting the need for more comprehensive 

corporate governance mechanisms to enhance 

financial transparency and reporting integrity. 

Subgroup analyses reveal that in high-ethics 

regions, higher emissions are associated with lower 

earnings quality (greater accrual-based earnings 

management), whereas in low-ethics regions, 

higher emissions are associated with improved 

earnings quality (lower discretionary accruals). 

Therefore, policymakers and corporate leaders 

should consider strengthening ethical frameworks 

and governance practices at regional and national 

levels to enhance corporate reporting transparency. 

Future research should investigate additional 

moderating and mediating variables, such as 

regulatory strictness, corporate ethical cultures, and 

other governance frameworks, to provide a deeper 

understanding of the factors influencing corporate 

earnings management in environmentally sensitive 

industries. 
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