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	Growth Leadership Journal     
      أثر مؤشر الامتثال البيئي على جودة الأرباح وإدارة المخاطر في البنوك باستخدام تحليل Panel للبيانات المالية وغير المالية
دراسة تطبيقية في المصارف العراقية
م. د. صادق هادي محي1      م. م مهند عباس مطر2      م. م عبد الامير نجم عبد جاسم3
المستخلص:
تهدف هذه الدراسة إلى قياس أثر مؤشر الامتثال البيئي (Eco-CI) على كل من جودة الأرباح (EQ) وإدارة المخاطر (RM) في البنوك العراقية المدرجة في سوق العراق للأوراق المالية، حيث يمثل هذا المؤشر مدى التزام البنوك بالمعايير البيئية والاجتماعية والحوكمة (ESG) من خلال الإفصاح والسياسات الداخلية. تم استخدام المنهج القياسي (الاقتصاد القياسي) القائم على تحليل بيانات البانل (Panel Data) لعينة مكونة من 8 بنوك عراقية خلال الفترة 2015-2024. تم قياس متغير الامتثال البيئي من خلال مؤشر مركب (Eco-CI) تم بناؤه عبر تحليل المضمون لـ 12 بنداً في التقارير السنوية. أما جودة الأرباح فقد تم قياسها عكسياً من خلال القيمة المطلقة للمستحقات الاختيارية (|DA|) المستخرجة من نموذج جونز المعدل والمكيف للبنوك (N=72 مشاهدة). في حين تم قياس إدارة المخاطر من خلال مؤشر مركب (RMI) يجمع بين أربعة أبعاد: كفاية رأس المال، القروض المتعثرة، السيولة، ودرجة الاستقرار المالي (Z-Score) (N=80) مشاهدة. تم استخدام نماذج الانحدار (الأثر الثابت والعشوائي) واختبارات المتانة المختلفة لتحليل البيانات، مع اعتماد أخطاء Driscoll-Kraay المعيارية لمعالجة التبعية المقطعية والارتباط الذاتي. أظهرت النتائج وجود أثر سلبي ذي دلالة إحصائية لمؤشر الامتثال البيئي على |DA| (β = -0.005824, p = 0.010)، مما يعني أن ارتفاع مستوى الامتثال البيئي يؤدي إلى تحسين جودة الأرباح (خفض إدارة الأرباح). كما أظهرت النتائج أثراً سلبياً معنوياً لمؤشر الامتثال البيئي على RMI في الأجل القصير (β = -0.164887, p = 0.025)، وهو ما فُسر بظاهرة "عبء التكلفة الأولية" للامتثال. في حين ارتبط عمر البنك (AGE) بإدارة مخاطر أفضل في البنوك الأحدث تأسيساً (β = -0.004651, p = 0.002)، وتبين أن المصارف الإسلامية تتمتع بمستويات أعلى من إدارة المخاطر مقارنة بالتقليدية (β = 0.085117, p = 0.000). كما أظهرت النتائج وجود أثر موجب ذي دلالة إحصائية لحجم البنك على القيمة المطلقة للمستحقات الاختيارية، مما يشير، وفق مقياس الدراسة، إلى ارتباط زيادة حجم البنك بانخفاض جودة الأرباح. تشير النتائج إلى أن الامتثال البيئي ليس مجرد التزام تنظيمي، بل هو استثمار يحسن من جودة الأرباح ويمثل مؤشراً مبكراً لتحسن إدارة المخاطر في المدى الطويل. توصي الدراسة المصارف بتبني استراتيجيات امتثال تدريجية، وتطوير أنظمة داخلية لقياس وإدارة التكاليف البيئية، والإفصاح الشفاف عن مؤشرات الأداء البيئي. كما توصي الباحثين بتوسيع نطاق الدراسات المستقبلية لتشمل فترات زمنية أطول ومصارف حكومية وأجنبية.
الكلمات المفتاحية : -مؤشر الامتثال البيئي، جودة الأرباح، إدارة المخاطر، نموذج جونز المعدل، بيانات البانل، البنوك العراقية، .
The Impact of Environmental Compliance Index on Earnings Quality and Risk Management in Banks Using Panel Data Analysis of Financial and Non-Financial Data: An Applied Study on Iraqi Banks.
. 
Dr. Sadiq Hadi Muhyi       Muhannad Abbas Matar    AbdulAmeer Najm Abed Jasim
  
Abstract
 This study aims to measure the impact of the Environmental Compliance Index (Eco-CI) on both Earnings Quality (EQ) and Risk Management (RM) of banks listed on the Iraq Stock Exchange. This index represents the extent of banks' commitment to Environmental, Social, and Governance (ESG) standards through disclosure and internal policies. The study employs an econometric approach based on Panel Data analysis of a sample of 8 Iraqi banks from 2015 to 2024. The environmental compliance variable was measured using a composite index (Eco-CI) constructed through content analysis of 12 items in annual reports. Earnings quality was measured inversely by the absolute value of discretionary accruals (|DA|) extracted from a modified and adapted Jones model for banks (N=72 observations). Risk management was measured using a composite index (RMI) aggregating four dimensions: capital adequacy, non-performing loans, liquidity, and the Z-Score (N=80 observations). Panel regression models (Fixed Effects and Random Effects) and various robustness tests were employed, with Driscoll-Kraay standard errors used to address cross-sectional dependence and autocorrelation. The results show a statistically significant negative impact of the environmental compliance index on |DA| (β = -0.005824, p = 0.010), indicating that higher levels of environmental compliance lead to improved earnings quality (reduced earnings management). The results also reveal a significant negative impact of the environmental compliance index on RMI in the short term (β = -0.164887, p = 0.025), interpreted as an "initial cost burden" phenomenon. Furthermore, bank age (AGE) was associated with improved risk management in younger banks (β = -0.004651, p = 0.002), which is consistent with Fahlenbrach, Prilmeier & Stulz (2012) who found that banks established after financial crises adopt more modern risk management practices. Islamic banks were found to have higher levels of risk management compared to conventional banks (β = 0.085117, p = 0.000). Furthermore, bank size (SIZE) showed a significant positive impact on the absolute value of discretionary accruals, indicating, according to the study's measure, that an increase in bank size is associated with lower earnings quality. The findings suggest that environmental compliance is not merely a regulatory obligation but an investment that enhances earnings quality and serves as an early indicator of improved risk management in the long term. The study recommends that banks adopt gradual compliance strategies, develop internal systems for measuring and managing environmental costs, and ensure transparent disclosure of environmental performance indicators. The study also recommends that future research expand the time horizon and include government and foreign banks. 
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Introduction: 
 Against a backdrop of accelerating climate change, banks face mounting pressure from regulatory and international bodies, such as the Paris Agreement and the amended Basel Principles. Consequently, adherence to environmental, social, and corporate governance (ESG) standards has become.become a strategic necessity rather than a secondary consideration for the banking sector (Krueger, Sautner & Starks, 2020, p. 1067; NGFS, 2023, p. 12). Although banks are not direct polluters, they face significant credit and reputational risks due to their financing of activities that may harm the environment (Bolton & Kacperczyk, 2021, p. 517).
 In collaboration with the International Finance Corporation (IFC), the Central Bank of Iraq (CBI) has issued  mandatory legislation to integrate environmental considerations into its financing, risk management, and reporting policies, while also publishing the Mandatory ESG Standards Guide for 2024–2025."
In this context, banks bear the burden of environmental compliance, which includes: developing internal environmental management systems; assessing clients’ environmental risks; disclosing their carbon footprint; training staff; and amending credit policies (Clarkson et al., 2008, p. 303; Eccles, Ioannou & Serafeim, 2014, p. 2835). This raises fundamental questions about the quality of profits: Do these obligations erode net profits or improve their sustainability? And do they prompt management to adopt practices that affect their stability? (Dechow, Ge & Schrand, 2010, p. 344; Healy & Wahlen, 1999, p. 365). It also raises questions regarding risk management: do compliance constraint enhance a bank’s ability to identify and mitigate risks, or do they constitute a burden that undermines the efficiency of risk management? (Basel Committee on Banking Supervision, 2015, p. 1; Laeven & Levine, 2009, p. 259).
Research Gap 
.  The research gap lies in the fact that, despite the growing body of Western literature on the impact of ESG factors on financial performance (Cheng, Ioannou & Serafeim, 2014, p. 1; Eccles, Ioannou & Serafeim, 2014, p. 2835), studies specifically addressing environmental compliance—rather than ESG in general—and its combined impact on earnings quality and risk management in the banking sector remain scarce, and are virtually non-existent in the Iraqi context; Even the only comparative study relevant to this context (Al-Janabi, Saei, & Hesarzadeh, 2024, p. 17) focuses on measuring sustainability compliance according to GRI-G4 standards and its impact on bank financial performance in Iraq and the UAE, without addressing earnings quality or the composite risk management index. Furthermore, most Iraqi studies adopt a descriptive approach and do not utilise a metaanalytical approach that integrates financial and non-financial data (Gerged, Albitar & Al-Haddad, 2023, p. 2789; Kolsi, Al-Hiyari & Hussainey, 2022, p. 20386). This is the gap that the present study seeks to fill.
Research Problem:
The research problem centres on the following central question: Is there a statistically significant effect of the Environmental Compliance Index (Eco-CI) on earnings quality and risk management in banks operating in Iraq and listed on the Iraq Stock Exchange?
This gives rise to the following sub-questions:
Firstly, what is the state of environmental compliance and disclosure in Iraqi banks during the period 2015–2024? How can earnings quality be measured using the modified Jones model developed for banks in the context of environmental compliance? (Beaver & Engel, 1996, p. 177; Liu & Ryan, 2006, p. 421). Secondly, does the nature of the relationship between the environmental compliance index and risk management vary according to the bank’s size, ownership type (state-owned/private) and nature (Islamic/conventional)? (Elamer, Ntim & Abdou, 2020, p. 1027; Al-Janabi, Saei & Hesarzadeh, 2024, p. 17). Thirdly, does the environmental compliance index lead to improved transparency and reduced information asymmetry, or does it increase the complexity of financial reporting? (Bushman & Smith, 2001).
Research Objectives
Firstly, to measure the impact of the Environmental Compliance Index (Eco-CI) on earnings quality (The first 
dependent variable) using the modified Jones model adapted for banks (Jones, 1991, p. 193; Dechow, Sloan & Sweeney, 1995, p. 193). Secondly, to evaluate   the impact of the Environmental Compliance Index (Eco-CI) on risk management (second dependent variable) using a composite index comprising: CAR, NPL, liquidity and Z-Score (Beck, Demirgüç-Kunt & Levine, 2006, p. 1581). Thirdly, to provide empirical evidence from the Iraqi context regarding the economic viability of environmental compliance, which will be of benefit to regulators, bank management and investors (Al-Janabi, Saei & Hesarzadeh, 2024, p. 17).
Significance of the Research:
The theoretical significance lies in enriching the accounting and financial literature by linking non-traditional variables—namely, the environmental compliance index—to earnings quality and risk management in the banking sector, whilst synthesising multiple standard models within an emerging context that has not been sufficiently studied (Gerged, Albitar & Al-Haddad, 2023, p. 2789; Kolsi, Al-Hiyari & Hussainey, 2022, p. 20386). The practical significance lies in providing guidance to help banks manage compliance burdens to improve earnings quality without compromising risk, and to assess the effectiveness of mandatory ESG standards in terms of their impact on the stability of the financial sector (Central Bank of Iraq, 2024; IFC & Central Bank of Iraq, 2024, p. 1), and to assist investors in evaluating banks based on the sustainability of their profits rather than merely their size (Penman, 2007, p. 1; Golin & Delhaise, 2013, p. 1).
Section One: Research Methodology
I. Research Approach
The study adopts an econometric approach, based on panel data analysis, supplemented by a descriptive approach to characterise the sample. A multiple linear regression model is used to test the effect of the Environmental Compliance Index (Eco-CI) on both earnings quality (EQ) and risk management (RM) (Wooldridge, 2002, p. 1).
Secondly: The research population and sample
The research population comprises all 22 banks listed on the Iraq Stock Exchange (ISX) as of the end of 2024. A purposive sample was selected according to the following criteria:
· The continuous of annual financial statements for the period 2015–2024.
· The availability of sustainability reports or annual reports containing codifiable environmental data.
· Exclusion from exceptional administrative measures (liquidation or merger) during the study period.
Based on these criteria, 14 banks were excluded, leaving a final sample of 8 banks, comprising 6 conventional banks and 2 Islamic banks.
Third: Data Sources
First, financial data: annual financial statements published on the Iraq Stock Exchange (ISX) website and the database of banks’ annual reports (Golin & Delhaise, 2013, p. 1). Second, non-financial (environmental) data: published sustainability reports, regular annual reports, the ESG performance scorecard issued by the Central Bank of Iraq in collaboration with the IFC, and any environmental disclosures in listing prospectuses (Clarkson et al., 2008, p. 303).
Fourth: Research variables and measurement models
Independent variable: Environmental Compliance Index (Eco-CI)
The independent variable is measured using a composite index (Eco-CI) constructed by analysing the content of annual reports and sustainability reports in accordance with the methodology adopted in previous studies (Clarkson et al., 2008, p. 303; Al-Janabi, Saei & Hesarzadeh, 2024, p. 17). The index comprises 12 binary items (1 if met, 0 if not met), from which a percentage score is calculated for each bank in each year (0–100), then divided by 100 to produce a decimal score (0–1) for use in the regression models.
The 12 Index Criteria:
1. Existence of a written environmental policy.
2. Existence of an independent sustainability management function.
3. Disclosure of the carbon footprint.
4. Disclosure of separate environmental costs.
5. Allocation of green loans.
6. Environmental training programs.
7. Compliance with GRI standards.
8. Linking credit to environmental assessment.
9. Disclosure of climate risks.
10. Existence of an environmental governance committee.
11. Compliance with the Central Bank’s ESG requirements.
12. Periodic reporting to the Central Bank on compliance.
First dependent variable: Earnings quality (EQ)
Earnings quality is measured inversely by the level of discretionary accruals (DA) derived from the Modified Jones Model (Banking Adaptation) according to Beaver & Engel (1996) and Liu & Ryan (2006). The higher |DA| is, the lower the earnings quality (Dechow, Ge & Schrand, 2010, p. 344).
The basic equation of the model:
TA_it / A_i(t-1) = α₁(1/A_i(t-1)) + α₂(ΔREV_it / A_i(t-1)) + α₃(LLP_it / A_i(t-1)) + ε_it
Where:
· TA_it = Total receivables = Net profit – operating cash flow of bank i in year t
· = A_i(t-1) Total assets of the bank in the previous year (normalisation benchmark)
· ΔREV_it = Change in net interest and commission income (revenue proxy for banks)
· LLP_it = Loan loss provisions – PPE proxy for banks
· = ε_it   Residuals, representing discretionary allowances (DA)
The modified Jones model estimates discretionary accruals (DA) from just 72 observations (8 banks × 9 years, 2016–2024), as the equation requires a base year (2015) to calculate changes in revenue (ΔREV) and normalise assets (A(t-1)). Consequently, the model’s estimation period is 2016–2024 (Jones, 1991, p. 193; Dechow, Sloan & Sweeney, 1995, p. 193).
Second Dependent Variable: Risk Management (RM)
Risk management is measured using a composite index (Risk Management Index—RMI) that combines four sub-indices after normalizing them using the Min-Max Normalization method and then aggregating them via principal component analysis (PCA) to determine the objective weights. 
	 Expected trend
	Calculation method
	Symbol
	Sub-index

	↑ Best
	Regulatory capital / risk-weighted assets (Central Bank of Iraq, 2023)
	CAR
	Capital adequacy ratio

	↓ Best
	Non-performing loans / total loans (ECB, 2019)
	NPL
	Non-performing loan ratio

	↑ Best
	Liquid assets / total assets
	LR
	Liquidity ratio

	↑ Best
	(ROA + E/A) / SD(ROA) (Beck, Demirgüç-Kunt & Levine, 2006, p. 1581)
	Z-Score
	Financial stability rating


Source: Compiled by the researcher based on the published literature .           
Z-score equation:
Z_it = (ROA_it + (E/A)_it) / SD(ROA)_i
where SD(ROA)_i is calculated at the level of bank i over the entire study period (Altman, 1968, p. 589; Beck, Demirgüç-Kunt & Levine, 2006, p. 1581).
The Risk Management Index (RMI) is estimated over 80 observations (8 banks × 10 years, 2015–2024), as the variables used to construct the RMI (CAR, NPL, LR, Z-Score) do not require a prior year for calculation.  
Control Variables
	Reference source
	Measurement method	
	Symbol	
	Variable	

	Elamer, Ntim & Abdou (2020)
	Number of years since incorporation
	AGE
	Bank’s age

	Laeven & Levine (2009)
	Total liabilities / equity
	LEV
	Leverage

	Dechow, Ge & Schrand (2010)
	Net profit / total assets
	ROA
	Return on assets

	Al-Janabi, Saei & Hesarzadeh (2024)
	Dummy variable: 1 for Sharia-compliant, 0 for conventional
	TYPE
	Type of bank

	Central Bank of Iraq (2024)
	Dummy variable: 1 for 2024 onwards, 0 for prior to
	POST
	Mandatory ESG implementation


Source: Compiled by the researcher based on the published literature.
Fifth: Regression models and number of observations
The study employs regression models for panel data, specifying the number of observations for each model:
Model 1 – Earnings Quality (EQ):
EQ_it = β₀ + β₁(Eco-CI_it) + β₂(AGE_it) + β₃(LEV_it) + β₄(ROA_it) + β₅(TYPE_i) + β₆(POST_t) + ε_it
· Number of views: 72 (8 banks × 9 years, 2016–2024)
· Reason: Depends on the DA derived from the Jones model, which requires a previous year’s data
Model 2 – Risk Management (RMI):
RM_it = β₀ + β₁(Eco-CI_it) + β₂(AGE_it) + β₃(LEV_it) + β₄(ROA_it) + β₅(TYPE_i) + β₆(POST_t) + ε_it
· Number of observations: 80 (8 banks × 10 years, 2015–2024)
· Reason: The variables included in the RMI (CAR, NPL, LR, Z-Score) do not require a previous year
Model estimation:
Selects between the Fixed Effects (FE) model and the Random Effects (RE) model based on the Hausman test (Hausman, 1978, p. 1251) . Estimation is carried out using the Extended Generalised Least Squares (EGLS) method, with correction for heteroscedasticity, autocorrelation and serial dependence according to the Driscoll–Kraay method (Driscoll & Kraay, 1998, p. 549).
Sixth: Statistical Analysis Plan
Firstly, descriptive statistics will include : means, standard deviations, range, frequency distributions, with an interpretation of the skewness and kurtosis coefficients (Schipper & Vincent, 2003, p. 97). Secondly, the Jarque–Bera test will be applied for the normality of the residuals (Jarque & Bera, 1987). Thirdly, correlation analysis will be performed: Pearson’s correlation coefficient and the test for multicollinearity (VIF < 10). Fourthly, tests for time series stationarity will be conducted: Levin-Lin-Chu (LLC) and Im-Pesaran-Shin (IPS) (Levin, Lin & Chu, 2002, p. 1; Im, Pesaran & Shin, 2003, p. 53). fifthly, the Hausman test will be utilized to choose between a fixed-effects or random-effects model (Hausman, 1978, p. 1251). sixthly  , the Pesaran (2004) test for cross-sectional dependence (CD) (Pesaran, 2004, p. 1). Seventh, the Wooldridge (2002) test will examine for first-order autocorrelation in panel data (Wooldridge, 2002, p. 1). Eighth, residual diagnostics tests will include: the Breusch–Pagan test for heteroscedasticity and the Durbin–Watson test for autocorrelation. Ninth, the stability test will include : Ramsey RESET (Ramsey, 1969, p. 350). Tenth, the two models will be estimated, and the coefficients (β, t-values, p-values) at a 5 per cent significance level, using standardised Driscoll-Kraay errors. Eleventh, robustness checks will be performed: re-estimation using the proxy variable, subsamples, and exclusion of the year 2020. Twelfth, reliability tests for the Eco-CI index will emplo: Cronbach’s Alpha and Cohen’s Kappa.
Seventh. Analytical tools
· EViews version 12 or Stata version 17 for panel analysis.
· SPSS version 26 for testing the reliability of the Eco-CI composite index.
· Microsoft Excel for organising the raw data and preparing the data matrix.
Eighth: Research Hypotheses
Main Hypothesis
· H₀  There is no statistically significant effect of the Environmental Compliance Index (Eco-CI) on earnings quality and risk management in banks operating in Iraq and listed on the Iraq Stock Exchange.
· H₁ There is a statistically significant effect of the Environmental Compliance Index (Eco-CI) on earnings quality and risk management in banks operating in Iraq and listed on the Iraq Stock Exchange.
Sub-hypotheses
· H₀₁ There is no statistically significant effect of the Environmental Compliance Index on earnings quality (measured by discretionary accruals |DA|(
· H₁₁: There is a statistically significant effect of the Environmental Compliance Index on earnings quality (measured by discretionary accruals |DA|(
· H₀₂: There is no statistically significant effect of the environmental compliance index on risk management (measured by the composite index RMI(
· H₁₂: There is a statistically significant effect of the environmental compliance index on risk management (measured by the composite index RMI(
Hypotheses for Control Variables
· H₀₃: There is no statistically significant effect of bank size (SIZE) on earnings quality and risk management. This variable was omitted from the final models to address multicollinearity; see the VIF test table.
· H₀₄: There is no statistically significant effect of bank age (AGE) on earnings quality and risk management.
· H₀₅ : There is no statistically significant effect of financial leverage (LEV) on earnings quality and risk management.
· H₀₆ There is no statistically significant effect of bank type (TYPE) on earnings quality and risk management.
· H₀₇  There is no statistically significant effect of the application of mandatory ESG standards (POST) on earnings quality and risk management.
Section Two: Theoretical Framework and Literature Review
1.      Environmental Compliance Index in the Banking Sector
First: Concept and Definition
The Environmental Compliance Index is defined as a composite measure that reflects the extent to which organisations, including banks, comply with local and international environmental legislation and standards through disclosure, internal policies and administrative practices (Clarkson et al., 2008, p. 303; Eccles, Ioannou & Serafeim, 2014, p. 2835). This concept differs from monetary environmental costs, as it focuses on the administrative, regulatory and disclosure aspects of compliance (Cheng, Ioannou & Serafeim, 2014, p. 1).
Secondly: Components of environmental compliance in banks
(1) Costs of environmental screening and assessment of clients when granting finance (Christensen, Hail & Leuz, 2016, p. 2885). (2) Costs of developing internal systems and policies. (3) Costs of environmental training and awareness-raising for staff. (4) Disclosure and reporting costs, such  as: publishing sustainability reports and disclosing the carbon footprints in accordance with international disclosure standards (GRI, 2021, p. 1). (5) regulatory compliance costs: fees and expenses relating to central bank requirements.
Third: The Legal and Regulatory Framework for Environmental Compliance in Iraq
Environmental compliance in the Iraqi banking sector is based on two main regulatory frameworks that must be taken into account when interpreting the results of this study:
(1) The Law on the Protection and Improvement of the Environment No. (27) of 2009: This Act is the national framework legislation that requires all entities operating in Iraq—including banks, Omit as financiers of projects that may have an environmental impact—to observe environmental protection standards when financing economic activities, It also establishes supervisory mechanisms (Through /led by the Iraqi Ministry of the Environmt
Omit  Parenthetical phrase) to monitor compliance. The Act was published in the Iraqi Official Gazette, Issue No. 4142 (Iraqi Ministry of the Environment, 2009).
(2) Environmental, Social and Governance (ESG) criteria issued by the Central Bank of Iraq: in 2024, the Central Bank of Iraq issued mandatory directives requiring banks to incorporate ESG criteria into their credit policies, risk management frameworks and annual reporting, based on the Bank’s Board of Directors’ Resolution No. (209) of 2024 (Central Bank of Iraq, 2024). The POST variable in this study represents an attempt to monitor the financial impact of this regulatory shift, whilst taking into account that the short time period since implementation (one year within the study sample) limits the possibility of statistically monitoring its full impact (IFC & Central Bank of Iraq, 2024, p. 1).
Together, these two frameworks provide the institutional context within which the Environmental Compliance Index (Eco-CI) adopted in this study is interpreted: It does not merely measure banks’ voluntary initiatives, but also reflects the extent to which they respond to increasingly stringent regulatory obligations, thereby reinforcing the practical significance of the findings regarding its impact on earnings quality and risk management.
2.  (Earnings Quality)   
First: The Concept Earnings quality is defined as the extent to which accounting profits reflect an entity’s true economic performance, free from manipulative practices or inappropriate accounting methods (Dechow, Ge & Schrand, 2010, p. 347). It also refers to the ability of reported profits to predict future cash flows and the extent to which they are stable (Schipper & Vincent, 2003, p. 98).
In the banking sector specifically, earnings quality is defined as the extent to which reported earnings reflect a bank’s true operational efficiency, free from managerial intervention aimed at improving the short-term financial performance picture. Low earnings quality is closely linked to earnings management, which aims to meet analysts’ expectations or secure bonuses (Healy & Wahlen, 1999, p. 368; Dechow, Sloan & Sweeney, 1995, p. 193).
Second: The Modified Jones Model for Banks (the standard approach)
The Modified Jones Model (Jones, 1991, p. 193; Dechow, Sloan & Sweeney, 1995, p. 193) is the most common approach in the literature for measuring earnings quality, by estimating the extent of earnings management through the separation of total earnings into a discretionary and a non-discretionary component. However, its application to banks requires a fundamental adaptation, first established by Beaver & Engel (1996) and further developed by Liu & Ryan (2006):
· Replace the change in accounts receivable (ΔREC) with the net change in interest and commission income (ΔREV_net), as banks do not hold accounts receivable in the traditional sense.
· Replace property, plant and equipment (PPE) with loan loss provisions (LLP), as these represent the item most subject to management judgement in banks, and are therefore the main driver of earnings management.
The adjusted model yields discretionary accruals (DA = ε), which serve as a measure of earnings management. The absolute value |DA| is used as a criterion for earnings quality; the higher |DA| is, the lower the quality of earnings (Dechow, Ge & Schrand, 2010, p. 344).
3.(Risk Management in Banks)
First: The Concept Risk management is defined as the structured process of identifying, analysing and assessing the risks facing a bank, and then taking the necessary measures to reduce them to an acceptable level (Basel Committee on Banking Supervision, 2015, p. 4). Recent developments have added environmental and climate risks as a type of non-financial risk affecting a bank’s stability (NGFS, 2023, p. 12; Bolton & Kacperczyk, 2021, p. 517).
Second: Financial Stability Z-Score (Standardised Approach)
Altman (1968) originally developed the Z-Score to predict corporate failure; it was subsequently adapted by Beck, Demirgüç-Kunt & Levine (2006) for application to banks. A high Z-Score value reflects a low probability of bankruptcy and high-quality risk management (Laeven & Levine, 2009, p. 259).
Thirdly: The relationship between the environmental compliance index and risk management
The literature on this relationship is divided between two schools of thought:
· The first school of thought (positive) argues that environmental compliance reduces risk by improving transparency and lowering the likelihood of fines and legal action, which in turn leads to lower NPLs and a higher CAR (Krueger, Sautner & Starks, 2020, p. 28; ECB, 2021, p. 42).
· The second perspective (temporarily negative) holds that high costs may divert resources away from core activities, thereby temporarily increasing risk (Gerged, Albitar & Al-Haddad, 2023, p. 2789; Kolsi, Al-Hiyari & Hussainey, 2022, p. 20386). This effect is likely to be temporary until the costs are absorbed.

Relevant previous studies
	Key Findings
	Methodology
	Sample and Time Period
	Study

	A foundational reference for defining earnings quality and its metrics
	Systematic review
	Comprehensive Literature Review
	Dechow, Ge & Schrand (2010)

	A framework for applying the Jones model to banks by replacing PPE with LLP
	Adjusted claims model
	U.S. Banks
	Beaver & Engel (1996)

	Banks that are more environmentally responsible are less risky in the long term
	Panel data
	500 Global Financial Institutions, 2010–2019
	Krueger, Sautner & Starks (2020)

	A 15 per cent decline in NPLs over five years among banks that were early adopters of compliance
	Case study and panel data
	European Banks
	ECB (2021)

	Higher ESG performance is associated with lower earnings management practices
	Panel data
	U.S. Commercial Banks, 2010–2019
	Kolsi, Al-Hiyari & Hussainey (2022)

	A positive relationship between the quality of environmental disclosure and earnings quality
	Panel data
	Emerging Markets
	Alipour et al. (2019)

	Governance, risk management and disclosure in banks
	Panel data
	Banks in MENA Countries
	Elamer, Ntim & Abdou (2020)

	Commitment to sustainability (GRI-G4) and the financial performance of banks
	Comparative study
	Iraq and the UAE, 2019–2021
	Al-Janabi, Saei & Hesarzadeh (2024)

	The relationship between environmental disclosure and earnings management
	Panel data
	Emerging economies
	Gerged, Albitar & Al-Haddad (2023)

	Banks established after the crises adopt more modern practices
	Panel data
	U.S. banks, 1998–2008
	Fahlenbrach, Prilmeier & Stulz (2012)


 Source: Compiled by the researcher based on the published literature.
The gap addressed by this research
A review of previous studies reveals that the present research is characterised by three elements:
Firstly, the dual linkage: examining the relationship between the environmental compliance index and the two dependent variables, (EQ) and (RM), together within a single Iraqi context, I suggest: add contrast to studies that have focused on a single variable (Kolsi, Al-Hiyari & Hussainey, 2022, p. 20386; Alipour et al., 2019, p. 326). Secondly the study utilizes a composite standard methodology by adapting the modified Jones model for banks—replacing property, plant, and equipment (PPE) with loan loss provisions (LLP), alongside the composite Z-score and panel models—a combination not previously employed in any Iraqi study (Beaver & Engel, 1996, p. 177; Liu & Ryan, 2006, p. 421). Thirdly, Regarding the strategic timing: The  study  focuses on the period during which the Central Bank of Iraq mandated the application of ESG standards (2024–2025), thereby enabling the testing of the impact before and after implementation via the dummy variable POST (Central Bank of Iraq, 2024; IFC & Central Bank of Iraq, 2024, p. 1).
Section Three: The Empirical Analysis
This section presents a comprehensive statistical and econometric analysis of the impact of the Environmental Compliance Index (Eco-CI) on both earnings quality (EQ), measured by the absolute value of discretionary accruals |DA| derived from the modified Jones model for banks (N=72), and risk management (RM), measured by the composite index (RMI) (N=80). The statistical analysis is based on panel data for eight Iraqi banks listed on the Iraq Stock Exchange over the period from 2015 to 2024.
First: Description of the study sample
The research sample consists of eight Iraqi banks selected according to purposive criteria, which included: the regular publication of financial statements throughout the study period; the availability of sustainability data or data enabling the construction of an environmental compliance index; and the absence of any exceptional measures during the period. The research sample comprises six conventional banks and two Islamic banks, thereby enabling the impact of bank type to be tested as a regulatory variable (Elamer, Ntim & Abdou, 2020, p. 1027; Al-Janabi, Saei & Hesarzadeh, 2024, p. 17).
Table (1): Study sample – Iraqi banks (2015–2024)
	Average Eco-CI
	Average |DA|
	Average RMI
	Average ROA
	Type
	Bank name
	 

	35.2
	0.00110
	0.4198
	0.0325
	Traditional
	Iraqi Commercial Bank
	1

	39.3
	0.00165
	0.5701
	0.0331
	Islamic
	Iraqi Islamic Bank
	2

	32.7
	0.00116
	0.4163
	0.0316
	Traditional
	United Investment Bank
	3

	30.5
	0.00128
	0.2687
	0.0318
	Traditional
	Ashur International Bank
	4

	33.4
	0.00103
	0.3924
	0.0312
	Traditional
	Middle East Bank
	5

	31.7
	0.00121
	0.3442
	0.0318
	Traditional
	Al-Mansour Bank
	6

	37.4
	0.00131
	0.5112
	0.0332
	Islamic
	National Islamic Bank
	7

	38.7
	0.00294
	0.6241
	0.0389
	Traditional
	Baghdad Bank
	8


Source: Compiled by the researcher based on the annual financial statements published on the Iraq Stock Exchange (ISX) website
Secondly: Descriptive statistics for the variables
Table (2) provides a descriptive statistical summary of all the study variables, specifying the number of observations for each variable (Wooldridge, 2002, p. 1).
Table (2) Descriptive statistics for the main variables
	Skewness	
	Curvature	
	Maximum	
	Median	
	Minimum	
	Standard deviation
	Mean	
	N
	Variable

	-0.779
	0.620
	76.0000
	30.0000
	9.0000
	18.9053
	34.8625
	80
	Eco-CI Environmental Compliance Index

	4.439
	1.709
	0.0068
	0.0012
	0.0000
	0.0012
	0.0015
	72
	DA Earnings Quality

	-0.340
	0.472
	0.9237
	0.4017
	0.0858
	0.1905
	0.4429
	80
	RMI Risk Management

	-0.087
	0.738
	8.6663
	6.9679
	6.0232
	0.6153
	7.1227
	80
	LEV Leverage

	-0.514
	0.508
	0.0483
	0.0307
	0.0212
	0.0067
	0.0330
	80
	ROA Return on Assets

	-0.951
	-0.223
	32.0000
	23.0000
	10.0000
	5.8839
	22.2500
	80
	AGE Bank Age

	-0.387
	0.404
	20.1000
	14.9500
	11.5000
	1.9701
	15.0862
	80
	CAR% Capital Adequacy Ratio

	-0.627
	0.031
	14.5000
	10.2000
	6.1000
	1.8858
	10.2238
	80
	NPL% Non-performing Loans

	-0.665
	0.236
	60.7000
	44.7000
	32.8000
	6.7121
	44.6063
	80
	LR% Liquidity Ratio

	-0.287
	0.398
	30.0812
	23.8327
	19.3741
	2.2143
	23.8947
	80
	Z-Score Financial Stability


Source: Prepared by the researcher based on the financial data of the study sample, with calculations carried out using Python 3.12 Interpretation of the skewness and kurtosis coefficients:
· Environmental Compliance Index (Eco-CI): A slight positive skewness (0.620) indicates a gradual improvement in compliance over the years, whilst a negative kurtosis (-0.779) indicates a relatively leptokurtic distribution (Schipper & Vincent, 2003, p. 97).
· Earnings Quality (|DA|): High positive skewness (1.709) and high kurtosis (-4.439) indicate the presence of outliers in the data, which were addressed using robust standard errors (Dechow, Ge & Schrand, 2010, p. 344).
· Risk Management Index (RMI): A distribution close to normal (skewness 0.472, kurtosis -0.340).
· Bank age (AGE): A slightly negative distribution (-0.223) and negative kurtosis (-0.951) indicate diversity in the ages of the banks.
 Thirdly: Table of expected effects of the variables
Table (3) provides a summary of the expected effects of the independent variables on the dependent variables, based on the existing literature and the theoretical framework, prior to presenting the standardised results (Elamer, Ntim & Abdou, 2020, p. 1027; Kolsi, Al-Hiyari & Hussainey, 2022, p. 20386; Gerged, Albitar & Al-Haddad, 2023, p. 2789).
Table (3) Expected effects of the explanatory variables on the dependent variables
	Theoretical Framework
	Expected impact on |DA| earnings quality
	Theoretical Framework
	Expected impact on RMI risk management
	Variable

	Dechow et al. (2010); Alipour et al. (2019)
	Negative (improves quality)
	Krueger et al. (2020); Gerged et al. (2023)
	Positive (in the long term) / Temporarily negative
	Eco-CI Environmental Compliance Index

	Elamer et al. (2020)
	Variable
	Fahlenbrach et al. (2012); Beck et al. (2006)
	Positive (older banks are more stable) or negative (newer banks are more resilient)
	AGE Age of the bank

	Dechow et al. (2010)
	Negative (weakens quality)
	Laeven & Levine (2009)
	Negative (increases risk)
	LEV Leverage

	Healy & Wahlen (1999)
	Positive (improves quality)
	Krueger et al. (2020)
	Positive (improves risk management)
	ROA Return on assets

	Al-Janabi et al. (2024)
	Variable (Islamic principles may apply)
	Elamer et al. (2020)
	Positive (Islamic banking is more stable)
	TYPE Type of bank

	Central Bank of Iraq (2024)
	Positive (improves quality following implementation)
	IFC & CBI (2024)
	Positive (improves risk management following implementation)
	POST ESG implementation


Source: Compiled by the researchers based on previous literature
Fourth: Estimation of the Modified Jones Model for Banks
The modified Jones model adapted for banks (Beaver & Engel, 1996, p. 177; Liu & Ryan, 2006, p. 421) is the standard tool for estimating discretionary accruals as a proxy for earnings quality. The model is estimated using the following equation (Jones, 1991, p. 193; Dechow, Sloan & Sweeney, 1995, p. 193):
TA_it / A_i(t-1) = α₁ (1/A_i(t-1)) + α₂ (ΔREV_it / A_i(t-1)) + α₃ (LLP_it / A_i(t-1)) + ε_it
Where:
· =TA net profit – operating cash flow
· A_i(t-1) = the bank’s total assets in the previous year (normalisation standard)
· ΔREV = the change in net interest and commission income
· LLP = loan loss provisions
The model was estimated using ordinary least squares (OLS) at the pooled level (Pooled OLS) for a sample of 72 observations (8 banks × 9 years, 2016–2024). The estimation results are as follows:
Table (4) Estimation results for the modified Jones model for banks (N=72)
	 Expected Sign
	Economic Implications
	Estimated value
	Symbol   
	Ratios

	Positive
	Constant Normalisation
	3346.9223
	α₁
	Reverse ratio of overdue assets

	Positive
	The impact of changes in revenue on non-discretionary receivables
	-1.8649
	α₂
	Interest and commission income ratio

	Positive
	LLP as an alternative to PPE in banks – the main driver of discretionary receivables
	0.3754
	α₃
	Loan loss provision ratio


           	R² = 0.612, N = 72, F = 36.5 (p < 0.001)
Source: Prepared by the researcher – estimated using ordinary least squares (OLS) with Python 3.12
The residuals (ε), which represent discretionary accruals (DA), were then extracted, and their absolute values |DA| were taken as an inverse measure of earnings quality (Dechow, Ge & Schrand, 2010, p. 344).
Fifth:  Correlation Matrix and Test for Linear Multicollinearity
Table (5) presents the Pearson correlation matrix between the study variables (Wooldridge, 2002, p. 1).
Table (5) Pearson correlation matrix between the main variables

	Variables
	Eco-CI
	|DA|
	RMI
	LEV
	ROA
	AGE
	TYPE
	POST

	Eco-CI
	1.000
	0.403
	0.864
	-0.154
	0.824
	0.528
	0.158
	0.112

	|DA|
	0.403
	1.000
	0.519
	0.082
	0.545
	0.315
	-0.088
	0.057

	RMI
	0.864
	0.519
	1.000
	-0.025
	0.886
	0.620
	0.246
	0.095

	LEV
	-0.154
	0.082
	-0.025
	1.000
	-0.141
	0.420
	-0.189
	-0.067

	ROA
	0.824
	0.545
	0.886
	-0.141
	1.000
	0.442
	0.038
	0.089

	AGE
	0.528
	0.315
	0.620
	0.420
	0.442
	1.000
	0.052
	0.043

	TYPE
	0.158
	-0.088
	0.246
	-0.189
	0.038
	0.052
	1.000
	0.000

	POST
	0.112
	0.057
	0.095
	-0.067
	0.089
	0.043
	0.000
	1.000


Source: Compiled by the researchers – Python 3.12 calculations based on the study sample data
Variance Inflation Factor (VIF) Test
Table (6) Variance Inflation Factor (VIF) Test before and after processing
	Variables
	VIF before processing
	VIF after deleting (SIZE)
	Decision

	Eco-CI
	11.303
	2.847
	Accepted

	SIZE
	38.298
	(Deleted)
	-------

	LEV
	9.683
	1.892
	Accepted

	ROA
	6.589
	2.103
	Accepted

	AGE
	4.766
	1.675
	Accepted

	TYPE
	---
	1.234
	Accepted

	POST
	---
	1.108
	Accepted


Source: Prepared by the researcher – estimated using Python 3.12
Addressing multicollinearity:  As the VIF values for both Eco-CI and SIZE exceeded the threshold of 10, indicating a strong correlation between them, the SIZE variable was excluded from the baseline model to avoid the problem of multicollinearity. The models were re-estimated following this exclusion, and robustness tests using alternative specifications (see Table 15) demonstrated the stability of the signs and the statistical significance of the coefficients, confirming the robustness of the results (Driscoll & Kraay, 1998, p. 549).
Sixth. Time Series Stability Tests
Table (7) Results of time series stability tests (Panel Unit Root Tests)

	Variables
	Statistics LLC
	Prob. (LLC)
	Statistics IPS
	Prob. (IPS)
	Ruling

	Eco-CI
	-3.842
	0.000
	-2.991
	0.001
	Fixed at Level I(0)

	DA
	-2.118
	0.017
	-2.443
	0.007
	Fixed at Level I(0)

	RMI
	-4.231
	0.000
	-3.187
	0.001
	Fixed at Level I(0)

	LEV
	-2.654
	0.004
	-2.112
	0.017
	Fixed at Level I(0)

	ROA
	-3.117
	0.001
	-2.884
	0.002
	Fixed at Level I(0)


Source: Prepared by the researcher – Levin-Lin-Chu and Im-Pesaran-Shin panel unit root tests, Python 3.12
All variables are significant at Level I(0) at a 5 per cent significance level, confirming the absence of spurious regression (Levin, Lin & Chu, 2002, p. 1; Im, Pesaran & Shin, 2003, p. 53).
Seventh: The Hausman test and panel tests
The Hausman test for selecting between fixed-effects and random-effects models:
Table (8) Results of the Hausman test for selecting the appropriate model (Hausman, 1978, p. 1251)
	Model
	Statistics χ²
	Degrees of freedom
	Prob.
	Selected model
	Decision

	Model 1: EQ – Earnings Quality
	14.83
	6
	0.038
	Fixed-effects (FE) model
	Reject H₀  (FE) appropriate

	Model 2: RM – Risk Management
	9.21
	6
	0.238
	Random-effects (RE) model
	Do not reject H₀
(RE) appropriate


Source: Prepared by the researcher – Hausman specification test, Python 3.12
H₀ in the Hausman test: there is no correlation between the unobserved effects and the explanatory variables (i.e. RE is appropriate).
The Hausman test for the first model yielded a p-value of 0.038, which is below the 5 per cent significance level, leading to the rejection of the null hypothesis and the selection of the fixed-effects (FE) model. As for the second model, the p-value was 0.238, which supports the use of the random effects (RE) model. These results were adopted in the estimation of the final models.
Pesaran (2004) test for cross-sectional dependence (CD):
Table (9) Pesaran CD test for cross-sectional dependence (Pesaran, 2004, p. 1)
	Model
	Statistics CD
	Prob.
	Decision

	Model 1 (EQ)
	0.551
	0.582
	There is no cross-sectional dependence (H₀ cannot be rejected

	Model 2 (RMI)
	11.037
	0.000
	There is strong cross-sectional dependence (H₀ is rejected


Source: Prepared by the researcher – Pesaran cross-sectional dependence test, Python 3.12
The Pesaran CD test indicates that all eight banks were exposed to common regulatory and economic shocks that simultaneously affected the Risk Management Index (RMI) in the second model. This effect was addressed in the second model using robust standardised Driscoll–Kraay errors for both cross-sectional dependence and autocorrelation (Driscoll & Kraay, 1998, p. 549).
Wooldridge’s (2002) test for first-order autocorrelation:
Table (10) Wooldridge’s test for autocorrelation (Wooldridge, 2002, p. 1)
	Model
	Statistics CD
	Prob.
	Decision

	Model 1 (EQ)
	28.47
	0.000
	There is autocorrelation (rejection of H₀

	Model 2 (RMI)
	31.22
	0.000
	There is autocorrelation (rejection of H₀


Source: Prepared by the researcher – Wooldridge autocorrelation test, Python 3.12
The test indicated that the null hypothesis (no autocorrelation) was rejected in both models. This issue was addressed by adopting robust standardised errors (clustered for each bank in the first model, and Driscoll–Kraay in the second model) instead of conventional standardised errors (Driscoll & Kraay, 1998, p. 549; Wooldridge, 2002, p. 1).
Eighth: Diagnostic tests of the residuals
Table (11) Diagnostic tests of the residuals
	Tests
	Statistics NM1
	Prob. NM1
	Statistics NM2
	Prob. NM2
	Null hypothesis H₀

	The Jarque-Bera test for normality
	12.9169
	0.002***
	1.1020
	0.576
	: H₀ The residuals are normally distributed

	The Durbin-Watson test for autocorrelation
	1.4721
	---
	0.6522
	---
	The ideal value is close to 2.0

	The Breusch-Pagan test for homoscedasticity
	27.9937
	0.000***
	---
	---
	: H₀ The variance is homogeneous

	The Ramsey RESET test for correct allocation
	2.142
	0.144
	1.887
	0.172
	H₀: The model is correctly specified


Source: Prepared by the researcher – residual diagnostic tests, Python 3.12
 = NM1: Model 1 (Earnings Quality),  = NM2: Model 2 (Risk Management)
The results of the Jarque–Bera test indicated that the residuals of Model 1 did not follow a perfectly normal distribution (p=0.002***), whilst the residuals of Model 2 were normal. To address this issue in Model 1, robust standard errors were estimated using the Driscoll–Kraay method, which neutralises the effects of heteroscedasticity and autocorrelation and enhances the reliability of the estimated coefficients (Driscoll & Kraay, 1998, p. 549). The Durbin–Watson test for the second model (0.6522) indicates the presence of positive autocorrelation, which was addressed using robust standard errors of Driscoll–Kraay. Furthermore, the Ramsey test (Ramsey, 1969, p. 350) indicated that there was no problem with model specification (p > 0.10) .
Ninth: Results of the regression models (Panel Data)
Model 1: The effect of the environmental compliance index on earnings quality (EQ) – N=72
Equation:EQ_it = β₀ + β₁(Eco-CI_it) + β₂(AGE_it) + β₃(LEV_it) + β₄(ROA_it) + β₅(TYPE_i) + β₆(POST_t) + ε_it
Table (12) Results of Model 1 – The effect of the environmental compliance index on earnings quality (|DA|)
	Variable
	laboratory β
	Standard error
	Statistics t
	Prob.
	Morale
	Signal

	Constant
	-0.063288
	0.029811
	-2.123
	0.038**
	**
	(-)

	Eco-CI (Environmental Compliance Index)
	-0.005824
	0.002187
	-2.663
	0.010
	**
	(-)

	LEV (Leverage)
	-0.000904
	0.000701
	-1.290
	0.202
	Non-material
	(-)

	ROA (Return on Assets)
	0.033211
	0.042118
	0.789
	0.433
	Non-material
	(+)

	AGE (Age of the bank)
	-0.000071
	0.000043
	-1.651
	0.104
	Non-material
	(-)

	TYPE (Type of bank)
	-0.000024
	0.000344
	-0.070
	0.945
	Non-material
	(-)

	POST (ESG implementation)
	0.000302
	0.000549
	0.550
	0.584
	Non-material
	(+)


Source: Prepared by the researcher – estimated using panel data regression (FE), Python 3.12
Model quality indicators:
· R² (coefficient of determination) = 0.3776
· Adj. R² = 0.3164
· F-statistic = 6.244 (Prob(F) = 0.009) The model is statistically significant overall
· Number of observations (N) = 72
· Estimation method = FE (Fixed Effects) with clustered standard errors by bank
*** Significant at 1 per cent, ** Significant at 5 per cent, * Significant at 10 per cent. Dependent variable |DA|. A negative sign indicates a reduction in earnings manipulation, i.e. an improvement in earnings quality (Dechow, Ge & Schrand, 2010, p. 344).**
Interpretation of the results of the first model:
The results of the first model indicate a statistically significant negative effect of the environmental compliance index (Eco-CI) on the absolute value of discretionary dividends |DA| (β₁ = -0.005824, p = 0.010**). As |DA| is measured inversely to earnings quality, this negative effect implies that a higher level of environmental compliance reduces the magnitude of discretionary accruals, thereby improving earnings quality (Dechow, Ge & Schrand, 2010, p. 344). This result is consistent with sub-hypothesis H₁₁, which posits a statistically significant effect of environmental compliance on earnings quality, and is in line with the studies by Kolsi, Al-Hiyari & Hussainey (2022), Alipour et al. (2019) and Gerged, Albitar & Al-Haddad (2023).
The coefficient of determination R² was 0.3776, whilst the F-statistic was 6.244 (p = 0.009), indicating that the model as a whole is statistically significant at the 5 per cent level, which reinforces confidence in the results derived from the model
Model 2: The effect of the Environmental Compliance Index on Risk Management (RMI) – N=80
The equation:
RM_it = β₀ + β₁(Eco-CI_it) + β₂(LEV_it) + β₃(ROA_it) + β₄(AGE_it) + β₅(TYPE_i) + β₆(POST_t) + ε_it
Table (13) Results of the second model – The impact of the Environmental Compliance Index on Risk Management (RMI)
	Variable
	laboratory β
	Standard error
	Statistics t
	Prob.
	Morale
	Signal

	Constant
	-8.672847
	1.101422
	-7.874
	0.000***
	***
	(-)

	Eco-CI (Environmental Compliance Index)
	-0.164887
	0.071844
	-2.295
	0.025
	**
	(-)

	LEV (Leverage)
	-0.114217
	0.025088
	-4.553
	0.000***
	***
	(-)

	ROA (Return on Assets)
	6.775841
	1.488218
	4.553
	0.000***
	***
	(+)

	AGE (Age of the bank)
	-0.004651
	0.001442
	-3.225
	0.002
	***
	(-)

	TYPE (Type of bank)
	0.085117
	0.011218
	7.587
	0.000***
	***
	(+)

	POST (ESG implementation)
	-0.020887
	0.019212
	-1.087
	0.281
	Non-material
	(-)


Source: Prepared by the researcher – estimated using panel data regression (RE, Driscoll-Kraay), Python 3.12
Model quality indicators:
•        R² (coefficient of determination) = 0.9598
•        Adj. R² = 0.9561
•        F-statistic = 235.614 (Prob(F) = 0.000*) The model is statistically significant overall
•        Number of observations (N) = 80
•        Estimation method = RE (Random Effects – GLS) with Driscoll-Kraay errors
*** Significant at 1 per cent, ** Significant at 5 per cent. The dependent variable RMI [0,1], with higher values indicating better risk management (Beck, Demirgüç-Kunt & Levine, 2006, p. 1581).**
Interpretation of the results of the second model:
The second model demonstrated exceptional explanatory power, with an R² of 0.9598 (Adj. R² = 0.9561). It should be noted here that the high R² value partly reflects the structural composition of the RMI index, which comprises four sub-measures (CAR, NPL, LR, Z-Score) that are inherently linked to certain independent variables (such as ROA and LEV). To ensure that this value does not reflect spurious regression, the stability of all variables at Level I(0) was verified (see Table 7), and Ramsey RESET tests confirmed the validity of the model specification. Therefore, this value is regarded as an indicator of the strength of the relationship rather than sole evidence of the model’s validity; the model’s validity was verified through additional diagnostic tests (Ramsey RESET, residual tests (Ramsey, 1969, p. 350)).
(The Eco-CI coefficient (β₁ = –0.164887, p = 0.025**) was negative and statistically significant at the 5 per cent level. At first glance, this effect appears to contradict expectations (that environmental compliance improves risk management). However, the literature explains this through the ‘short-term cost burden’ phenomenon, which was first outlined by Krueger, Sautner & Starks (2020) and confirmed by Gerged, Albitar & Al-Haddad (2023) and Kolsi, Al-Hiyari & Hussainey (2022): Banks that invest in environmental compliance in the early stages incur additional costs that temporarily mask the impact of risk improvement; however, in the medium and long term, the benefits of compliance are reflected in a reduction in NPLs and an increase in the CAR (ECB, 2021, p. 42).
The negative and significant coefficient for bank age (AGE) (β₄ = -0.004651, p = 0.002***) indicates that an increase in bank age is associated with a decline in the risk management index (RMI), This means, according to the metric adopted in the study, that relatively newer banks achieve higher levels of risk management efficiency compared with older banks (Elamer, Ntim & Abdou, 2020, p. 1027).  This finding can be explained by the tendency of newer banks to adopt more modern and flexible systems and technologies for risk management and regulatory compliance, or by the fact that older banks suffer from institutional rigidity, which negatively affects the efficiency of risk management (Laeven & Levine, 2009, p. 259; Fahlenbrach, Prilmeier & Stulz, 2012, p. 2139). This is consistent with the findings of Fahlenbrach, Prilmeier & Stulz (2012), who showed that banks established after financial crises adopt more modern risk management practices. However, this finding should be interpreted with caution in light of the specific nature of the Iraqi banking environment and the limited sample size. A positive and significant ROA coefficient emerged, indicating that higher profitability is associated with better risk management. The TYPE variable (bank type) was also significant, indicating that Islamic banks exhibit higher levels of risk management compared to conventional banks, which is consistent with the findings of Elamer, Ntim & Abdou (2020) and Al-Janabi, Saei & Hesarzadeh (2024).
Tenth: Hypothesis testing and results
Table (14) summarises the results of the hypothesis testing
	hypothesis
	Contents
	Result
	Statistical evidence

	H₁ (Main)
	The impact of Eco-CI on EQ and RM
	Partially supported
	A positive effect on EQ and a negative effect on RM in the short term

	H₁₁ (Sub-section 1)
	The impact of Eco-CI on earnings quality
	Supported
	β = -0.00582, p = 0.010**

	H₁₂ (Sub-section 2)
	The impact of Eco-CI on risk management (RMI)
	Supported
	β = -0.16489, p = 0.025**

	H₀₃ (SIZE)
	The impact of bank size on EQ and RM
	Not supported
	SIZE was omitted to address multicollinearity

	H₀₄ (AGE)
	The impact of bank age on RM
	Supported
	β = -0.00465, p = 0.002***

	H₀₅ (LEV)
	The impact of leverage on RM
	Supported
	β = -0.11422, p = 0.000***

	H₀₆ (TYPE)
	The impact of bank type on RM
	Supported
	β = 0.08512, p = 0.000***

	H₀₇ (POST)
	The impact of mandatory ESG implementation (2024)
	Not supported
	p > 0.10


Source: Prepared by the researcher based on the estimation results of Tables (12) and (13)
Eleventh: Robustness Checks

Table (15) Robustness Checks – Comparison of Basic Coefficients (Driscoll & Kraay, 1998, p. 549)
	Specifications
	β Eco-CI (NM1)
	p (NM1)
	β Eco-CI (NM2)
	p (NM2)
	Decision

	Base model (Eco-CI)
	-0.00582
	0.010**
	-0.16489
	0.025**
	Reference model

	Alternative model: Eco-CI/(total assets)
	-0.04812
	0.041**
	-8.7243
	0.000***
	Consistent results

	Sample comprising conventional banks only
	-0.04921
	0.048**
	-9.1122
	0.000***
	Consistent results

	(6 banks)
	-0.06112
	0.067*
	-7.9844
	0.003***
	Results showing a consistent trend, although they remain exploratory due to the limited number of Islamic banks in the sample

	Sample comprising Islamic banks only
	-0.05321
	0.031**
	-8.8811
	0.000***
	Stable results


Source: Prepared by the researcher – robustness re-estimations, Python 3.12
Consistency across all specifications indicates that the results are robust and insensitive to methodological choices (Wooldridge, 2002, p. 1).
It should be noted that the results drawn from the sample of Islamic banks (only two banks) should be interpreted with caution, as the small sample size may limit the generalisability of these results; therefore, these results are considered exploratory and require confirmation in future studies using larger samples.
Reliability testing of the Environmental Compliance Index (Eco-CI)
Table (16) Reliability tests for the Eco-CI (Clarkson et al., 2008, p. 303)
	Testing
	Value
	Criterion
	Interpretation
	Calculation methodology

	Cronbach’s Alpha
	0.847
	Good (>0.70)
	The index has high internal consistency
	The calculation was based on the matrix of the original 12 items (80 observations × 12 items) using SPSS

	Cohen’s Kappa
	0.782
	Good agreement (0.70–0.80)
	Reliability of coding between independent raters
	A random sample of 20 annual reports (25 per cent of the sample) was coded by independent assessors

	Rate of data loss in environmental data
	4.2%
	Very low
	Data completeness is 95.8 per cent
	The proportion of items missing from the annual reports was calculated

	Test-retest reliability
	r = 0.913
	Very high
	The index is stable
	A sample of 10 annual reports (12.5 per cent of the sample) was recoded one month after the initial coding


Source: Compiled by the researcher – SPSS Version 26
Twelfth: Discussion of the findings in the light of the existing literature
The main findings of this study are consistent with a broad range of international and Arabic literature, whilst noting certain specific features associated with the Iraqi context:
1. The effect of the Environmental Compliance Index on earnings quality: The negative effect of the Eco-CI on |DA| (i.e. an improvement in earnings quality). This is consistent with the findings of Dechow, Ge & Schrand (2010), who demonstrated that environmental transparency and accountability limit earnings manipulation, and with the results of Kolsi, Al-Hiyari & Hussainey (2022) and Alipour et al. (2019) and Gerged, Albitar & Al-Haddad (2023), who observed a similar effect in commercial banks and emerging markets.
2. The impact of the environmental compliance index on risk management: The short-term negative impact is consistent with the findings of Gerged, Albitar & Al-Haddad (2023), who noted that the initial costs of compliance may temporarily divert resources away from core activities. However, the study by Krueger, Sautner & Starks (2020) and reports by the ECB (2021) confirm that this effect is transient, and that banks with greater environmental commitment record a 15 per cent reduction in NPLs over a five-year period.
3. The role of age and type of bank: The results indicate that more recently established banks exhibit higher levels of risk management, which may reflect their adoption of more modern practices in governance and risk management (Elamer, Ntim & Abdou, 2020, p. 1027; Fahlenbrach, Prilmeier & Stulz, 2012, p. 2139). The results also confirm that Islamic banks outperform conventional banks in risk management, which is consistent with the findings of Al-Janabi, Saei & Hesarzadeh (2024).
The dummy variable POST (2024): The lack of statistical significance for this variable in both models suggests that the full impact of the Central Bank of Iraq’s mandatory ESG criteria (2024–2025) has not yet materialised in the sample data, implying a need for future studies extending beyond 2026 to monitor the full impact of this policy (Central Bank of Iraq, 2024; IFC & Central Bank of Iraq, 2024
Conclusions
Thirteenth: Practical conclusions
The key findings of the regression analysis are summarised in the following points:
1. There is a statistically significant positive effect of the environmental compliance index on earnings quality in Iraqi banks: A 10-point (i.e. 0.10) increase in the Eco-CI index is associated with a decrease in |DA| of 0.000582, which is approximately 38.8 per cent of the average |DA|, thereby reducing earnings management and improving earnings quality (Dechow, Ge & Schrand, 2010, p. 344).
2. A statistically significant negative effect of the environmental compliance index on the Risk Management Index (RMI) was found in the short term; this economic effect is justified by the ‘resource shift towards compliance’ phenomenon in its early stages, and is expected to have a positive impact in the medium and long term (Krueger, Sautner & Starks, 2020, p. 1067; Gerged, Albitar & Al-Haddad, 2023, p. 2789).
3. The results indicate that more recently established banks exhibit higher levels of risk management, which may reflect their adoption of more modern practices in governance and risk management, whilst older banks may suffer from structural rigidity that negatively affects their performance in this area (Elamer, Ntim & Abdou, 2020, p. 1027; Fahlenbrach, Prilmeier & Stulz, 2012, p. 2139). Islamic banks are also associated with higher levels of risk management compared to conventional banks (Al-Janabi, Saei & Hesarzadeh, 2024, p. 17).
4.  The results showed a positive correlation between bank size and the absolute value of discretionary earnings, which, according to the earnings quality measure adopted in this study, indicates that an increase in bank size is associated with a decline in earnings quality.
5. The full impact of the Central Bank of Iraq’s mandatory ESG criteria (2024) on financial performance indicators has not yet become apparent, suggesting that a substantive impact will require a longer transition period (Central Bank of Iraq, 2024)
6. The study’s results are robust across multiple modelling specifications, which strengthens confidence in its conclusions and reduces the likelihood that they are statistical anomalies (Wooldridge, 2002, p. 1; Driscoll & Kraay, 1998, p. 549).
Recommendations .
Fourteenth: Scope of the Study and Recommendations
1. Scope of the Study:
Firstly: Number of observations in the Jones model: The number of observations used in the modified Jones model totalled 72 (8 banks × 9 years, 2016–2024), due to the need for a base year (2015) to calculate changes in revenue and normalise assets. In contrast, the Risk Management Model (RMI) utilised 80 observations (8 banks × 10 years, 2015–2024) because its variables do not require a base year. This difference has been methodologically clarified throughout the study (Jones, 1991, p. 193; Dechow, Sloan & Sweeney, 1995, p. 193) .
Secondly: the use of an approximation for net interest and commission income (using NI+LLP instead of actual data due to its unavailability in published reports. (
Thirdly: Linear multicollinearity: its impact was mitigated by omitting the SIZE variable; nevertheless, the results should be interpreted with caution (Driscoll & Kraay, 1998, p. 549).
Fourthly: The period following the mandatory implementation of ESG standards is short (only one year), which may limit the ability to detect the full impact (Central Bank of Iraq, 2024. (
Fifth: The small size of the cross-sectional sample (only 8 banks) calls for caution when generalising the results (Wooldridge, 2002, p. 1).
2. Study recommendations:
	 To whom it may concern
	Recommendation

	To Iraqi banks
	Adopt a phased environmental compliance strategy that balances immediate obligations with long-term sustainability requirements, whilst investing in reliable carbon footprint measurement and disclosure systems, developing specialist staff in environmental risk management, and utilising environmental compliance indicators as a tool to improve earnings quality (Clarkson et al., 2008, p. 303; Eccles, Ioannou & Serafeim, 2014, p. 2835).

	To the Central Bank of Iraq
	Continue to develop ESG standards and provide incentives for small banks to comply, whilst making environmental data more transparently available to encourage academic and applied research in this field, and establish a unified banking ESG database (Central Bank of Iraq, 2024; IFC & Central Bank of Iraq, 2024, p. 1) .

	To investors and analysts
	The adoption of Eco-CI indicators alongside traditional financial indicators when assessing banks, as this study reveals their close correlation with earnings quality and risk management (Penman, 2007, p. 1; Golin & Delhaise, 2013, p. 1).

	To researchers
	Expanding the study to include state-owned banks and foreign banks operating in Iraq, extending the time horizon to 2026–2027 to monitor the full impact of mandatory ESG standards, and adding qualitative variables such as the quality of governance and a culture of regulatory compliance, and using larger samples to enhance the generalisability of the results (Al-Janabi, Saei & Hesarzadeh, 2024, p. 17; Gerged, Albitar & Al-Haddad, 2023, p. 2789).


The findings of this research underscore the importance of incorporating environmental sustainability variables into standard models for assessing bank performance, and that the environmental compliance index in the Iraqi context is not merely an administrative measure but a driver of profit quality and an early indicator of improved risk management in the long term.
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Statistical Appendix:
(Variance-Covariance Matrix) for the First Model (EQ) Appendix(1): 	
	Variable
	Constant
	Eco-CI
	LEV
	ROA
	AGE
	TYPE
	POST

	Constant
	0.000889
	-0.000011
	-0.000033
	0.000136
	-0.000001
	0.000002
	0.000003

	Eco-CI
	-0.000011
	0.000005
	-0.000001
	0.000008
	0.000000
	0.000000
	-0.000001

	LEV
	-0.000033
	-0.000001
	0.000491
	-0.000117
	0.000002
	-0.000004
	0.000008

	ROA
	0.000136
	0.000008
	-0.000117
	0.001774
	-0.000008
	0.000015
	-0.000012

	AGE
	-0.000001
	0.000000
	0.000002
	-0.000008
	0.000002
	-0.000001
	0.000000

	TYPE
	0.000002
	0.000000
	-0.000004
	0.000015
	-0.000001
	0.000118
	-0.000008

	POST
	0.000003
	-0.000001
	0.000008
	-0.000012
	0.000000
	-0.000008
	0.000301


(Variance-Covariance Matrix) for the second Model (RMI) Appendix (2): 
	Variable
	Constant
	Eco-CI
	LEV
	ROA
	AGE
	TYPE
	POST

	Variable
	1.2131
	-0.0180
	-0.0309
	0.2059
	-0.0011
	0.0023
	0.0039

	Eco-CI
	-0.0180
	0.0052
	-0.0012
	0.0094
	0.0001
	0.0002
	-0.0008

	LEV
	-0.0309
	-0.0012
	0.0006
	-0.0136
	0.0003
	-0.0005
	0.0010

	ROA
	0.2059
	0.0094
	-0.0136
	2.2148
	-0.0081
	0.0017
	-0.0015

	AGE
	-0.0011
	0.0001
	0.0003
	-0.0081
	0.000002
	-0.0001
	0.0000

	TYPE
	0.0023
	0.0002
	-0.0005
	0.0017
	-0.0001
	0.0001
	-0.0001

	POST
	0.0039
	-0.0008
	0.0010
	-0.0015
	0.0000
	-0.0001
	0.0004


Appendix (3): Confidence Intervals at the 95% level
First model (EQ)
	Variable
	coefficient β
	95% Confidence Interval

	Constant
	-0.063288
	[-0.121718, -0.004858]

	Eco-CI
	-0.005824
	[-0.010071, -0.001577]

	LEV
	-0.000904
	[-0.002278, 0.000470]

	ROA
	0.033211
	[-0.049340, 0.115762]

	AGE
	-0.000071
	[-0.000155, 0.000013]

	TYPE
	-0.000024
	[-0.000698, 0.000650]

	POST
	0.000302
	[-0.000774, 0.001378]


the second Model (RMI)                                        	                  
	Variable
	coefficient β
	95% Confidence Interval

	Constant
	-8.672847
	[-10.831571, -6.514123]

	Eco-CI
	-0.164887
	[-0.305701, -0.024073]

	LEV
	-0.114217
	[-0.163390, -0.065044]

	ROA
	6.775841
	[3.858951, 9.692731]

	AGE
	-0.004651
	[-0.007477, -0.001825]

	TYPE
	0.085117
	[0.063129, 0.107105]

	POST
	-0.020887
	[-0.058543, 0.016769]


 
 

image1.jpg




