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In the current context, where sustainability and environmental responsibilities have
become key criteria for evaluating companies, understanding how governance
mechanisms interact with financial performance is of critical importance for
policymakers and investors. Particularly in emerging markets with concentrated
ownership structures, identifying the moderating role of green governance and board
diversity can offer effective solutions for mitigating risk and enhancing efficiency. To
this end, the present study investigates the interaction effects of ownership
concentration, board diversity, and environmental governance on investment
efficiency and financial bankruptcy risk in 121 companies listed on the Tehran Stock
Exchange during the years 2018 to 2024. By employing the dynamic Generalized
Method of Moments (GMM), Panel Vector Error Correction Model (PVECM), and
Granger causality test, short-run, long-run, and causal relationships between the
variables are analyzed. Statistical findings indicate high ownership concentration
(mean of 68.4%), moderate board diversity (Blau index of 0.341), and a limited level
of environmental governance (mean of 0.412). The results show that although
ownership concentration alone has a positive effect on reducing bankruptcy risk, it
reduces investment efficiency when interacting with weak environmental governance.
In contrast, board diversity plays a positive moderating role and neutralizes the
negative effects of ownership concentration. The PVECM model confirms stronger
long-run relationships and identifies environmental governance as a key factor for
sustainability. The Granger causality test also indicates a causal direction from
environmental governance towards investment efficiency and bankruptcy risk. This
study fills the existing gap in the literature regarding the interaction of these factors
in the Iranian capital market by presenting a comprehensive and dynamic model.
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Introduction

In the current context, where environmental sustainability has become a key criterion for
evaluating companies, understanding the interaction of governance mechanisms with financial
performance is critical for policymakers and investors. In emerging markets such as Iran, with
concentrated ownership structures, identifying the moderating role of green governance and
board diversity can provide effective solutions to mitigate risk and enhance efficiency. The
main objective of this study is to investigate the interaction effects of ownership concentration,
board diversity, and environmental governance on investment efficiency and financial
bankruptcy risk in companies listed on the Tehran Stock Exchange.

Method

This study employs a quantitative dynamic panel approach. The statistical population
includes 436 companies listed on the Tehran Stock Exchange, and the final sample was
restricted to 121 companies (847 firm-year observations) for the period 2018 to 2024 using
systematic elimination. Data were extracted from audited financial statements, board reports,
and the CODAL and Rahavard Novin databases. To address potential endogeneity, the two-
step system Generalized Method of Moments (GMM) was used. Additionally, the Panel Vector
Error Correction Model (PVECM) was applied to distinguish short-run and long-run
relationships, and the Dumitrescu-Hurlin panel Granger causality test was used to identify
causal directions. The main variables include ownership concentration (percentage of shares
held by the top five shareholders), board diversity (Blau index for gender diversity),
environmental governance (standardized environmental disclosure score between 0 and 1),
investment efficiency (Richardson model), and bankruptcy risk (modified Altman Z-score for
emerging markets). Control variables include firm size, financial leverage, profitability, sales
growth, and firm age. Prerequisite tests, including unit root (LLC and IPS), cointegration
(Pedroni and Kao), and homoscedasticity, were performed.

Results

Descriptive findings indicate that ownership concentration in the sample firms is very high
(mean 68.4%), while environmental governance (mean 0.412) and board diversity (mean Blau
index 0.341) are at moderate levels. Prerequisite test results indicate stationarity of variables at
first difference (I(1)) and the existence of a long-run relationship among them (p <0.01). GMM
estimation results show that the lagged dependent variable coefficients for investment
efficiency (0.342) and bankruptcy risk (0.456) are significant at the 1% level, indicating
dynamic persistence. Ownership concentration alone has a positive effect on reducing
bankruptcy risk (coefficient = 0.034, p < 0.05), but in interaction with weak environmental
governance, it reduces investment efficiency (OC x EG coefficient = -0.089, p < 0.05). In
contrast, board diversity plays a positive moderating role and neutralizes the negative effects of
ownership concentration (BD x EG coefficient = 0.210, p < 0.01). The three-way interaction
OC x BD x EG is negative for investment efficiency (-0.134) and positive for bankruptcy risk
(0.098), both significant. GMM diagnostic tests (Arellano-Bond and Hansen) confirm the
validity of the estimations. PVECM results show that the error correction term coefficients for
investment efficiency (-0.456) and bankruptcy risk (-0.389) are significant at the 1% level,
indicating relatively high adjustment speed. In the long run, environmental governance has the
strongest effect on investment efficiency (coefficient 0.210) and bankruptcy risk reduction
(coefficient 0.167). The panel Granger causality test confirms a unidirectional causal
relationship from environmental governance to investment efficiency (Z-bar = 4.56) and from
environmental governance to bankruptcy risk (Z-bar = 3.45) (p < 0.01 for both).
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Conclusion

This study fills the existing gap in the literature regarding the simultaneous interaction of
three governance mechanisms (ownership, board, and environment) in Iran's capital market by
presenting a comprehensive dynamic model. The most important finding is that environmental
governance acts as a key moderator, not in isolation but through interaction with ownership
structure and board diversity. In firms with high ownership concentration, the current level of
environmental governance (mean 0.412) is insufficient and may even exacerbate negative
effects. However, increasing board diversity can neutralize this negative effect. Practical
recommendations include: (1) the Stock Exchange Organization should mandate environmental
disclosure; (2) firms with high ownership concentration should increase board diversity to a
minimum Blau index of 0.50; (3) institutional investors should use environmental governance
scores as a risk screening criterion; (4) tax incentives should be considered for firms with a
positive interaction between diversity and green governance; and (5) banks should include the
environmental governance index in bankruptcy risk assessment. Limitations of the study
include the exclusion of financial and insurance industries, the seven-year time period, and the
use of self-reported data, which should be considered in generalizability. Future research could
replicate this study in the banking industry, add the role of digital governance, or conduct
comparative analysis with other emerging stock exchanges.
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