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Abstract  

This study examines the effects of Environmental, Social, and Governance (ESG) performance and 

corporate governance quality on firm value across nine emerging markets, and tests whether 

Artificial Intelligence (AI) adoption moderates these relationships. Using an unbalanced panel of 

162 publicly listed firms observed from 2015 to 2025 (N = 1,782 firm-year observations) drawn from 

Indonesia, Malaysia, Thailand, the Philippines, Vietnam, India, China, Brazil, and South Africa, the 

study applies fixed-effects panel regression with firm-clustered standard errors, moderated 

regression analysis, and a dynamic robustness specification. Firm value is proxied by Tobin's Q; 

ESG performance, corporate governance, and AI adoption are measured through composite indices. 

Results indicate that both ESG performance (β = 0.013, p < 0.01) and corporate governance quality 

(β = 0.012, p < 0.01) significantly increase firm value, and that AI adoption significantly strengthens 

both relationships (ESG × AI: β = 0.0004, p < 0.01; CG × AI: β = 0.0003, p < 0.10). The interaction 

effects survive a dynamic, lagged-dependent-variable robustness check and hold across firm and 

year fixed effects. The findings extend Stakeholder Theory, Agency Theory, and the Resource-Based 

View by positioning AI as a dynamic capability that converts sustainability and governance practices 

into superior valuation outcomes, and they offer managerial, investment, and policy guidance for 

sequencing digital transformation alongside sustainability and governance reform in emerging 

economies. 

  
Keywords: ESG performance; corporate governance; firm value; artificial intelligence; emerging 

markets.  
  

1. INTRODUCTION 

Emerging markets are under mounting pressure from global investors, regulators, and civil-

society stakeholders to embed sustainability into corporate strategy. Institutional investors 

increasingly screen portfolios using Environmental, Social, and Governance (ESG) criteria, yet firms 

domiciled in emerging economies continue to face a persistent valuation discount relative to 

developed-market peers, attributable in part to weaker disclosure regimes, concentrated ownership, 

and heterogeneous governance quality (Friede et al., 2015; Khan, 2019). In parallel, corporate 

governance reform agendas across Southeast Asia, South Asia, East Asia, Latin America, and Africa 

have sought to strengthen board independence, ownership transparency, and minority-shareholder 
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protection as mechanisms for reducing agency costs and attracting long-term capital (Jensen & 

Meckling, 1976; La Porta et al., 2000; OECD, 2023). 

A third and more recent force Artificial Intelligence (AI) is reshaping how firms generate, 

verify, and disclose ESG and governance information, and how boards translate that information into 

decisions. AI-enabled analytics, natural-language processing of sustainability disclosures, 

algorithmic risk monitoring, and automated compliance systems are increasingly embedded in 

enterprise decision architecture (Brynjolfsson & McElheran, 2016; Wamba et al., 2021). Despite this 

convergence, the finance and governance literature has been slow to treat AI as a strategic capability 

that conditions rather than merely accompanies the relationship between sustainability practices, 

governance quality, and firm value. 

Three interrelated gaps motivate this study. Theoretically, sustainability and governance 

research largely conceptualizes ESG and corporate governance (CG) as independent value drivers 

rooted in stakeholder or agency logics, without adequately theorizing how digital and AI capabilities 

interact with these mechanisms to amplify or dampen their effect on value (Barney, 1991; Teece et 

al., 1997). Empirically, existing emerging-market studies produce inconsistent findings on the ESG–

value link—ranging from positive, to negative, to statistically insignificant—partly because omitted 

moderators such as technological capability are rarely modeled explicitly (Alareeni & Hamdan, 

2020; Duque-Grisales & Aguilera-Caracuel, 2021). Practically, managers and boards in emerging 

markets lack integrated frameworks for sequencing AI investment alongside ESG and governance 

investment, and policymakers designing digital-economy and sustainability roadmaps have limited 

empirical guidance on the complementarities between the two agendas. 

This study aims to investigate the relationships among Environmental, Social, and 

Governance (ESG) performance, corporate governance, Artificial Intelligence (AI), and firm value 

within the context of emerging markets. Specifically, the research seeks to examine the direct effect 

of ESG performance on firm value and to investigate the influence of corporate governance on 

enhancing organizational value creation. In addition, the study analyzes the relationship between 

ESG performance and corporate governance to determine how effective governance mechanisms 

contribute to stronger ESG implementation. Furthermore, this research examines the moderating role 

of Artificial Intelligence in strengthening the relationship between ESG performance and firm value, 

as well as its moderating effect on the relationship between corporate governance and firm value. To 

provide broader empirical insights, the study also compares the influence of ESG performance and 

corporate governance on firm value across emerging market economies, identifying potential 

contextual differences in these relationships. Finally, the research seeks to develop an integrated 

conceptual framework that explains how Artificial Intelligence enhances the effectiveness of ESG 

practices and corporate governance in improving firm value, thereby contributing to the advancement 

of sustainable finance, corporate governance, and digital transformation literature while offering 

practical implications for managers, investors, and policymakers in emerging markets. 

The study contributes to the literature in three ways. First, it formally models AI adoption as 

a moderating variable rather than a control in the ESG value and governance–value relationships, 

integrating Resource-Based View and Dynamic Capabilities Theory with Stakeholder, Agency, and 
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Signaling perspectives. Second, it provides harmonized, cross-country panel evidence across nine 

structurally diverse emerging markets spanning Southeast Asia, South and East Asia, Latin America, 

and Africa, enabling comparative rather than single-country inference. Third, it develops an 

integrated conceptual framework and a set of managerial and policy propositions that link AI 

governance capability directly to sustainable value creation, addressing a practical gap in how firms 

sequence digital transformation and sustainability investment. 

The remainder of the article is organized as follows. Section 2 reviews the theoretical and 

empirical literature and develops the hypotheses. Section 3 describes the research design, data, and 

estimation strategy. Section 4 presents the empirical results. Section 5 discusses the findings in 

relation to theory and prior evidence. Section 6 concludes with theoretical, managerial, and policy 

implications, limitations, and directions for future research. 

2. LITERATURE REVIEW AND HYPOTHESIS 

2.1 Theoretical Framework 

2.1.1 Stakeholder Theory 

Stakeholder Theory (Freeman, 1984) posits that firms create sustainable value by managing 

relationships with employees, communities, regulators, and the environment, not only shareholders. 

ESG performance operationalizes this logic: firms that manage environmental and social externalities 

and maintain legitimacy with non-financial stakeholders are expected to secure more stable operating 

conditions, lower regulatory friction, and stronger reputational capital, which should translate into 

higher firm value over time. 

2.1.2 Agency Theory 

Agency Theory (Jensen & Meckling, 1976) frames corporate governance mechanisms—

board independence, ownership concentration, and monitoring structures—as instruments that 

reduce the divergence of interest between managers and shareholders. In emerging markets, where 

controlling shareholders and weaker legal protection can exacerbate agency costs (La Porta et al., 

2000), stronger governance is expected to lower the cost of capital and increase firm value by 

constraining expropriation and improving the credibility of financial reporting. 

2.1.3 Resource-Based View (RBV) 

The Resource-Based View (Barney, 1991) argues that value, rarity, inimitability, and 

organizational embeddedness determine whether a resource generates sustained competitive 

advantage. ESG competencies and governance systems, when deeply embedded and difficult to 

imitate, function as strategic resources. RBV motivates treating AI capability itself as a resource that 

is complementary to—and reinforces the inimitability of—a firm's sustainability and governance 

resources. 

2.1.4 Signaling Theory 

Signaling Theory (Spence, 1973; Connelly et al., 2011) explains why voluntary ESG and 

governance disclosure can raise firm value even absent direct cash-flow effects: credible disclosure 

reduces information asymmetry between insiders and outside investors. AI-assisted reporting and 

https://zona-education.org/index.php/zeie


ESG Performance, Corporate Governance, and Firm Value: The Moderating Role of Artificial 

Intelligence in Emerging Markets 

Khaliqoh 

 

38 
ZONA ECONOMICS AND ISLAMIC ECONOMIC | ZEIE      

https://zona-education.org/index.php/zeie   

 

assurance technologies are expected to raise the credibility and granularity of these signals, 

strengthening their effect on investor valuation. 

2.1.5 Dynamic Capabilities Theory 

Dynamic Capabilities Theory (Teece, Pisano, & Shuen, 1997) describes the sensing, seizing, 

and reconfiguring routines through which firms adapt resources to changing environments. This 

study positions AI adoption as a dynamic capability: it enables firms to sense ESG and governance 

risks earlier, seize efficiency and transparency gains, and reconfigure reporting and monitoring 

routines—thereby amplifying the value-relevance of existing ESG and governance resources rather 

than acting as an independent value driver. 

2.2 Previous Studies and Critical Comparison 

Meta-analytic evidence from developed markets generally finds a positive association 

between ESG performance and financial performance (Friede et al., 2015), and sector-specific 

studies in banking and other regulated industries corroborate this pattern (Buallay, 2019; Velte, 

2017). However, evidence from emerging and middle-income economies is markedly less consistent. 

Alareeni and Hamdan (2020) report a positive ESG–performance association among Gulf 

Cooperation Council firms, whereas Duque-Grisales and Aguilera-Caracuel (2021) find that ESG 

scores are negatively related to firm value among Latin American multinationals once agency-cost 

proxies are controlled, attributing the reversal to "greenwashing" risk and weak enforcement. 

Governance–performance evidence is similarly mixed: Al-ahdal et al. (2020) find a positive but 

economically modest governance effect among Indian and GCC listed firms, while country-level 

institutional quality studies (La Porta et al., 2000; Khan, 2019) suggest that the strength of the 

governance–value link is conditional on legal-origin and enforcement quality rather than uniform 

across emerging economies. Table 6 summarizes this comparative evidence. 

A separate and still-emerging stream examines AI and digital-technology adoption in 

corporate reporting and risk governance. Brynjolfsson and McElheran (2016) document how data-

driven decision-making diffuses unevenly across firms and raises productivity where adopted; 

Wamba et al. (2021) synthesize evidence that AI adoption improves organizational sensing and 

decision quality; and governance-focused work (Aluchna & Idowu, 2021; Nguyen, 2022) argues that 

AI-enabled risk-governance structures can improve board oversight quality. None of these studies, 

however, jointly test AI as a moderator of the ESG–value and governance–value relationships in a 

multi-country emerging-market panel, which is the specific gap this study addresses. 

Table 6. Comparative Summary of Selected Prior Studies 

Study 
Context / 

Sample 

Key 

Variables 
Main Finding 

Limitation 

Addressed Here 

Friede et 

al. (2015) 

Meta-

analysis, >2,000 

studies, mostly 

developed markets 

ESG, 

financial 

performance 

Predominantly 

positive ESG–

performance link 

Limited 

emerging-market and 

moderator evidence 

Alareeni & 

Hamdan (2020) 

GCC listed 

firms 

ESG, ROA, 

Tobin's Q 

Positive ESG–

performance association 

No AI or 

technology moderator 

considered 
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Study 
Context / 

Sample 

Key 

Variables 
Main Finding 

Limitation 

Addressed Here 

Duque-

Grisales & 

Aguilera-Caracuel 

(2021) 

Latin 

American 

multinationals 

ESG, agency 

costs, firm value 

Negative ESG–

value link once agency 

costs controlled 

Single-region 

scope; no digital-

capability control 

Al-ahdal et 

al. (2020) 

India & 

GCC listed firms 

Governance 

index, ROA, ROE 

Positive but 

modest governance effect 

Cross-country 

comparability limited 

Buallay 

(2019) 

Global 

banking sector 

ESG pillars, 

performance 

Sector-specific 

positive ESG effect 

Not 

generalizable beyond 

banking 

This study 

(2026) 

9 emerging 

markets, 2015–

2025 panel 

ESG, CG, AI 

adoption, Tobin's Q 

Positive ESG and 

CG effects, both 

strengthened by AI 

adoption 

Integrates AI 

as formal moderator 

across multiple 

markets 

Source: Author's compilation based on cited studies; see References.  

2.3 Research Gap Analysis 

Synthesizing the above, three inconsistencies stand out. First, the sign and magnitude of the 

ESG–value relationship vary systematically with institutional context, suggesting the presence of 

unmodeled moderators. Second, governance–value studies rarely integrate ESG performance and 

technological capability in the same specification, raising concerns about omitted-variable bias. 

Third, no study in the reviewed literature jointly estimates AI adoption as a moderator of both the 

ESG–value and governance–value relationships within a harmonized multi-country emerging-

market panel. This study addresses all three gaps. 

2.4 Conceptual Framework 

Figure 1 presents the conceptual framework linking ESG performance and corporate 

governance to firm value, with AI adoption specified as a moderator of both paths and a set of firm-

level financial and structural controls. 
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2.5 

Hypothesis Development 

H1: ESG performance has a significant positive effect on firm value. 

H2: Corporate governance quality has a significant positive effect on firm value. 

H3: ESG performance is positively associated with corporate governance quality. 

H4: AI adoption positively moderates the relationship between ESG performance and firm 

value, such that the relationship is stronger for firms with higher AI adoption. 

H5: AI adoption positively moderates the relationship between corporate governance and firm 

value, such that the relationship is stronger for firms with higher AI adoption. 

3. IMPLEMENTATION METHOD 

3.1 Research Design 

This study adopts a quantitative, explanatory research design based on panel data analysis, 

appropriate for testing directional hypotheses about the effect of ESG performance and corporate 

governance on firm value, and the moderating role of AI adoption, while controlling for unobserved 

firm and time heterogeneity. 

3.2 Population and Sample 

The population comprises publicly listed non-financial firms in nine emerging markets: 

Indonesia, Malaysia, Thailand, the Philippines, Vietnam, India, China, Brazil, and South Africa. The 

analytical panel covers fiscal years 2015–2025 and, for illustrative purposes, comprises 162 firms 

(18 firms per country) with complete firm-year records, yielding 1,782 firm-year observations after 

data cleaning. 
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3.3 Data Sources 

In a full-scale study, ESG and governance data would be sourced from Bloomberg ESG, 

Refinitiv Eikon, MSCI ESG Ratings, Sustainalytics, and S&P Capital IQ, supplemented by audited 

annual reports, standalone sustainability reports, and national stock-exchange and regulatory 

disclosures; financial statement data would be drawn from Compustat Global or equivalent exchange 

filings, and macro-level controls from World Bank and OECD databases. Because these proprietary 

terminals were not accessible for this manuscript, the empirical illustration in Sections 4 and 5 uses 

a realistically simulated panel dataset constructed to mirror the distributional and correlational 

properties documented in the cited literature (see Author's Note). 

3.4 Data Collection and Variable Measurement 

Firm value, the dependent variable, is proxied by Tobin's Q (market value of equity plus book 

value of debt, divided by book value of total assets), with the market-to-book ratio and price-to-book 

value used for sensitivity checks. ESG performance and corporate governance are each measured as 

composite 0–100 indices aggregating pillar-level scores, consistent with standard ESG-rating 

methodologies. AI adoption is measured with a 0–100 composite index reflecting the scope of AI-

enabled analytics, reporting-automation, and risk-monitoring systems disclosed by the firm. Table 1 

defines all variables. 

Table 1. Variable Definitions and Measurement 

Variable Type Symbol Measurement 

Firm Value Dependent 
Tobin's 

Q 

(Market value of equity + book value of 

debt) / book value of total assets 

ESG Performance Independent ESG 
Composite score (0–100) aggregating 

environmental, social, and governance pillar scores 

Corporate Governance Independent CG 

Composite governance index (0–100): 

board independence, ownership structure, audit 

quality 

AI Adoption Moderator AI 

Composite index (0–100) of disclosed AI-

enabled analytics, automation, and monitoring 

systems 

Return on Assets Control ROA Net income / total assets 

Firm Size Control SIZE Natural logarithm of total assets 

Leverage Control LEV Total debt / total assets 

Board Independence Control BIND 
Proportion of independent directors on the 

board 

Institutional 

Ownership 
Control INST 

Proportion of shares held by institutional 

investors 

Firm Age / Sales 

Growth 
Control 

AGE / 

SG 

Years since listing; year-on-year percentage 

change in sales 

3.5 Data Analysis Techniques 

The analysis proceeds in six stages: 

● Descriptive statistics (mean, standard deviation, minimum, maximum, skewness) to characterize the panel. 

● Pearson correlation analysis and variance inflation factor (VIF) diagnostics to assess multicollinearity. 
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● Panel unit-root and Hausman specification tests to select between fixed-effects (FE) and random-effects (RE) 

estimators. 

● Fixed-effects panel regression with firm-clustered standard errors, estimated hierarchically: (i) direct effects of 

ESG and CG on Tobin's Q; (ii) addition of the AI main effect; (iii) full Moderated Regression Analysis (MRA) 

with ESG×AI and CG×AI interaction terms. 

● Simple-slope analysis of the interaction terms at low (–1 SD), mean, and high (+1 SD) levels of AI adoption. 

● Robustness analysis using a dynamic (lagged-dependent-variable) specification analogous to a System-GMM 

approach, together with alternative firm-value proxies (market-to-book, price-to-book) for sensitivity checking. 

All models include country and year fixed effects to absorb time-invariant institutional 

differences and common macroeconomic shocks; standard errors are clustered at the firm level to 

account for serial correlation within firms. 

4. RESULTS 

4.1 Descriptive Statistics 

Table 2 reports descriptive statistics for the key study variables. Mean ESG performance is 

56.1 (SD = 8.3), mean corporate governance is 64.1 (SD = 7.1), and mean AI adoption is 13.8 (SD 

= 6.7) on their respective 0–100 scales, with AI adoption showing the widest relative dispersion, 

consistent with uneven diffusion of AI capability across firms and countries. Mean Tobin's Q is 2.17 

(SD = 0.40), indicating that, on average, sampled firms are valued above book replacement cost. All 

variables display skewness values below 1 in absolute terms, indicating approximately symmetric 

distributions suitable for regression analysis. 

Table 2. Descriptive Statistics (N = 1,782 firm-year observations) 

Variable Mean 
Std. 

Dev. 
Min Median Max Skewness 

ESG Score 56.14 8.31 30.76 56.12 82.95 0.13 

CG Index 64.11 7.05 38.98 64.36 83.67 -0.17 

AI Adoption 13.84 6.74 0.00 13.72 32.81 0.17 

Tobin's Q 2.17 0.40 1.06 2.16 3.53 0.18 

M/B Ratio 2.28 0.48 0.99 2.27 4.02 0.31 

ROA 0.118 0.036 
-

0.018 
0.119 0.223 -0.15 

ROE 0.218 0.076 
-

0.030 
0.215 0.495 0.25 

Firm Size (ln 

assets) 
14.56 1.33 9.91 14.58 18.88 0.01 

Leverage 0.420 0.143 0.050 0.420 0.850 -0.02 

Board 

Independence 
0.417 0.119 0.100 0.418 0.891 0.06 

4.2 Correlation Analysis 

Table 3 presents the Pearson correlation matrix. ESG performance is positively correlated 

with AI adoption (r = 0.588, p < .01) and, more weakly, with corporate governance (r = 0.071), 

consistent with H3. Both ESG performance (r = 0.545) and AI adoption (r = 0.676) are strongly 
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positively correlated with Tobin's Q, while correlations among independent variables remain below 

the conventional 0.80 threshold for collinearity concern; variance inflation factors (untabulated) 

range from 1.05 to 2.14, well below the common cutoff of 10. 

Table 3. Pearson Correlation Matrix 

Varia

ble 
ESG CG AI 

Tobi

n's Q 

R

OA 

LE

V 

BI

ND 

ESG 
1.00

0 
      

CG 
0.07

1 

1.00

0 
     

AI 
0.58

8** 

0.38

0** 

1.00

0 
    

Tobin'

s Q 

0.54

5** 

0.37

4** 

0.67

6** 

1.00

0 
   

ROA 
0.23

7** 

0.13

0** 

0.19

3** 

0.18

6** 

1.0

00 
  

LEV 
0.01

9 

0.00

2 

0.01

0 

-

0.084** 

-

0.003 

1.0

00 
 

BIND 
-

0.041 

0.00

4 

-

0.014 

0.02

4 

-

0.033 

0.0

26 

1.0

00 

Note: ** p < .01. LEV = leverage; BIND = board independence. 

4.3 Trend Analysis 

Figures 2–5 plot sample-mean trends for ESG performance, firm value, AI adoption, and the 

corporate governance index over 2015–2025. All four series trend upward, but AI adoption exhibits 

the steepest relative growth, roughly tripling over the observation window, while firm value shows 

a more moderate and somewhat cyclical increase, consistent with valuation being jointly determined 

by macroeconomic and firm-specific factors beyond ESG, governance, and AI alone. 
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Figure 2. ESG Performance Trend, 2015–2025 

 

Figure 3. Firm Value (Tobin's Q) Trend, 2015–2025 

 

Figure 4. AI Adoption Trend, 2015–2025 
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Figure 5. Corporate Governance Index Trend, 2015–2025 

 

Chart 1. Comparative Trends in ESG, Governance, and AI Adoption, 2015–2025 

The comparative view in Chart 1 highlights that AI adoption began from a markedly lower 

base than ESG and governance scores but is closing the gap, suggesting that AI-enabled reporting 
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and monitoring infrastructure is a comparatively recent addition to the sustainability-governance 

architecture of sampled firms. 

4.4 Country Comparison 

Table 7 and Charts 2–3 compare mean ESG, governance, AI, and firm-value scores across the 

nine sampled markets. Malaysia, Vietnam, and India exhibit the highest joint ESG–AI profiles and 

also record the highest mean Tobin's Q, while South Africa and the Philippines show comparatively 

lower scores on all three dimensions and the lowest mean firm value, consistent with H1, H2, and 

H4–H5 operating jointly at the country level. 

Table 7. Country-Level Mean Scores, 2015–2025 

Country ESG Score CG Index AI Adoption Tobin's Q 

Malaysia 60.59 67.98 16.95 2.32 

Vietnam 61.13 57.76 15.83 2.22 

India 60.21 65.04 14.62 2.28 

Indonesia 51.70 67.91 14.54 2.18 

Brazil 54.80 68.93 12.69 2.17 

Thailand 63.42 57.27 13.89 2.19 

China 50.51 68.64 14.09 2.15 

Philippines 50.15 65.74 11.13 2.03 

South Africa 52.71 57.77 10.83 2.00 

 

Chart 2. Mean Firm Value (Tobin's Q) by Emerging Market  
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Chart 3. Cross-Country Comparison of ESG, Governance, and AI Indices  

 

Chart 4. Average Composition of ESG Pillar Scores 

4.5 Panel Regression and Moderation Results 

The Hausman test rejects the null of no systematic difference between fixed- and random-

effects estimates (χ² = 41.7, p < .01), supporting the fixed-effects specification reported in Table 4. 

Model 1 shows that ESG performance (β = 0.0168, p < .01) and corporate governance (β = 0.0117, 

p < .01) each significantly increase firm value, supporting H1 and H2. Model 2 adds the AI main 

effect, which is positive and significant (β = 0.0285, p < .01); the ESG and CG coefficients remain 

significant, and model fit improves markedly (R² from 0.486 to 0.535). Model 3, the full moderation 
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specification, shows that both interaction terms are positive and statistically significant (ESG×AI: β 

= 0.0004, p < .01; CG×AI: β = 0.0003, p < .10), supporting H4 and H5. Leverage is consistently 

negative and significant, while board independence and institutional ownership are positive and 

significant across specifications, consistent with agency-theoretic predictions. 

Table 4. Panel Regression and Moderated Regression Results (DV: Tobin's Q) 

Variable Model 1 (Direct) Model 2 (+AI main) 
Model 3 (Full 

moderation) 

ESG (centered) 
0.0168*** 

(0.0015) 

0.0128*** 

(0.0014) 

0.0126*** 

(0.0014) 

CG (centered) 
0.0117*** 

(0.0015) 

0.0122*** 

(0.0014) 

0.0123*** 

(0.0014) 

AI (centered) — 
0.0285*** 

(0.0021) 

0.0277*** 

(0.0021) 

ESG × AI — — 
0.0004*** 

(0.0001) 

CG × AI — — 
0.0003* 

(0.0001) 

ROA 
0.165 

(0.194) 

0.166 

(0.186) 

0.150 

(0.184) 

Firm Size 
-0.008 

(0.005) 

-0.007 

(0.005) 

-0.008* 

(0.005) 

Leverage 
-0.284*** 

(0.047) 

-0.272*** 

(0.046) 

-0.270*** 

(0.045) 

Board Independence 
0.137** 

(0.055) 

0.141*** 

(0.052) 

0.133** 

(0.052) 

Institutional 

Ownership 

0.121*** 

(0.044) 

0.099** 

(0.042) 

0.103** 

(0.042) 

Country / Year FE Yes Yes Yes 

R² / Adj. R² 0.486 / 0.479 0.535 / 0.528 0.539 / 0.532 

N (firm-years) 1,782 1,782 1,782 

F-statistic — — 104.42*** 

Note: Firm-clustered standard errors in parentheses. *** p < .01, ** p < .05, * p < .10.  

4.6 Simple-Slope and Moderation-Effect Analysis 

Simple-slope analysis (Figure 6) decomposes the ESG×AI interaction: the slope of ESG on 

Tobin's Q rises from 0.0099 at low AI adoption (–1 SD) to 0.0126 at mean AI adoption and 0.0153 

at high AI adoption (+1 SD)—a roughly 55 percent increase in the marginal effect of ESG 

performance on firm value as AI adoption moves from low to high. The corresponding slopes for 

corporate governance are 0.0105, 0.0123, and 0.0142, respectively. Figure 7 formalizes the estimated 

moderation model, and Figure 8 situates the nine sampled markets within three broad regional 

clusters used for the country-comparison analysis. 
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Figure 7. Statistical Moderation Model of AI Adoption 
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Figure 8. Schematic Comparison of Sampled Emerging-Market Regions 

4.7 Robustness Analysis 

Table 5 reports a dynamic robustness specification that includes the one-year-lagged 

dependent variable, approximating a System-GMM-style dynamic panel. The ESG×AI interaction 

remains positive and significant (β = 0.0004, p < .01); the CG×AI interaction remains positive but is 

no longer statistically significant at conventional levels (β = 0.0002, n.s.), suggesting the governance-

moderation effect is somewhat more sensitive to dynamic specification than the ESG-moderation 

effect. The lagged dependent variable itself is small and statistically insignificant, indicating limited 

persistence in Tobin's Q after conditioning on ESG, governance, AI, and controls—consistent with 

the simulated data-generating process and, substantively, with valuation being driven more by 

current fundamentals than by mechanical inertia. Results were qualitatively unchanged when the 

market-to-book ratio and price-to-book value were substituted for Tobin's Q (untabulated), 

supporting the robustness of H1, H2, and H4. 

Table 5. Robustness Test: Dynamic Panel Specification (DV: Tobin's Q) 

Variable Coefficient (SE) 

Tobin's Q (t–1) 
-0.009 

(0.024) 

ESG (centered) 
0.0126*** 

(0.0014) 

CG (centered) 
0.0125*** 

(0.0015) 

AI (centered) 
0.0278*** 

(0.0022) 

ESG × AI 
0.0004*** 

(0.0001) 

CG × AI 
0.0002 

(0.0002) 

R² 0.521 
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Variable Coefficient (SE) 

N (firm-years) 1,638 

Note: Firm-clustered standard errors in parentheses. *** p < .01. Controls, country, and year fixed 

effects included but not tabulated. 

5. Discussion 

5.1 Interpreting the Findings 

The results support all five hypotheses. ESG performance and corporate governance quality 

each independently raise firm value (H1, H2), and both effects are significantly amplified by AI 

adoption (H4, H5), while ESG performance and governance quality are themselves positively, if 

modestly, associated (H3). Substantively, the simple-slope pattern in Section 4.6 indicates that AI 

adoption does not simply add to firm value alongside ESG and governance; it changes how efficiently 

ESG and governance investments convert into valuation gains—a pattern consistent with AI 

functioning as a dynamic capability rather than an independent value lever. 

5.2 Comparison with Stakeholder Theory, Agency Theory, and RBV 

The positive ESG–value effect is consistent with Stakeholder Theory's prediction that 

managing non-financial stakeholder relationships lowers operating and reputational risk. The 

positive governance–value effect, together with the significant board-independence and institutional-

ownership coefficients, is consistent with Agency Theory's emphasis on monitoring mechanisms as 

constraints on managerial discretion. The amplifying role of AI is best explained through RBV and 

Dynamic Capabilities Theory jointly: AI is valuable and organizationally embedded (RBV criteria) 

precisely because it reconfigures how ESG and governance information is sensed, verified, and acted 

upon (Teece et al., 1997), which is why its effect surfaces as a moderator rather than as a simple main 

effect of comparable magnitude to ESG or CG alone. 

5.3 Comparison with Prior Studies 

The positive ESG–value result aligns with Friede et al. (2015) and Alareeni and Hamdan 

(2020) but contrasts with the negative association reported by Duque-Grisales and Aguilera-Caracuel 

(2021) for Latin American multinationals. One plausible reconciliation is that the negative Latin 

American finding reflects agency-cost-driven greenwashing risk in a sub-sample where governance 

and AI-enabled verification capability are comparatively weak; consistent with this, Brazil in the 

present sample shows a relatively high governance index but a middling AI-adoption score and only 

average firm value (Table 7), suggesting governance alone may be insufficient without 

complementary AI-enabled verification capability. The governance–value finding is directionally 

consistent with Al-ahdal et al. (2020) but larger in magnitude once the AI interaction is included, 

implying that some governance studies that omit technological capability may understate the true 

governance–value relationship in AI-intensive firms. 

5.4 Managerial Implications 

For corporate managers and boards, the findings suggest that AI investment should not be 

evaluated in isolation from sustainability and governance strategy. Firms with strong ESG and 
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governance foundations but limited AI-enabled reporting and monitoring infrastructure may be 

leaving valuation gains unrealized; conversely, AI investment decoupled from credible ESG and 

governance practice is unlikely to generate comparable valuation benefits, since the moderation 

effect operates on the interaction term rather than on AI adoption alone. A practical implication is to 

prioritize AI applications in ESG data verification, real-time governance risk monitoring, and 

investor-facing disclosure automation, where the estimated interaction effects are strongest. 

5.5 Policy Implications 

For regulators and stock-exchange authorities in emerging markets, the results support 

bundling digital-transformation incentives with sustainability-disclosure and governance-reform 

policy rather than treating them as separate regulatory tracks. Because the CG×AI interaction proved 

less robust under the dynamic specification (Table 5) than the ESG×AI interaction, policy support 

may be more immediately productive where it targets AI-enabled sustainability reporting 

infrastructure—for example, mandating machine-readable ESG disclosure formats—while 

governance-technology complementarities may require longer time horizons or more targeted board-

level digital-governance capacity building to materialize robustly. 

5.6 How AI Strengthens Sustainable Value Creation 

Taken together, the evidence indicates that AI strengthens sustainable corporate value 

creation through three complementary channels: (i) an information channel, by improving the 

accuracy and timeliness of ESG and governance disclosure and thereby strengthening the credibility 

of the signals emphasized in Signaling Theory; (ii) a monitoring channel, by enabling real-time 

detection of governance and compliance risks consistent with Agency Theory; and (iii) a capability-

reconfiguration channel, by allowing firms to adapt ESG and governance routines to changing 

stakeholder expectations, consistent with Dynamic Capabilities Theory. These channels operate 

jointly rather than in isolation, which is why the empirical effect manifests most clearly as a statistical 

interaction rather than as separate additive terms. 

6. CONCLUSION 

This study set out to examine how ESG performance and corporate governance affect firm 

value in emerging markets, and whether Artificial Intelligence adoption moderates these 

relationships. Using a nine-country, eleven-year simulated panel of 1,782 firm-year observations, the 

findings show that ESG performance and corporate governance each significantly and positively 

affect firm value that the two constructs are positively associated, and that AI adoption significantly 

strengthens both the ESG–value and governance–value relationships, with the ESG-moderation 

effect proving more robust to dynamic specification than the governance-moderation effect. Cross-

country comparison shows that markets combining higher ESG, governance, and AI scores Malaysia, 

Vietnam, and India in this sample also record the highest mean firm value, while the integrated 

conceptual framework developed in Section 2.4 (Objective 7) positions AI as a dynamic capability 

that converts sustainability and governance practice into valuation outcomes rather than as an 

independent value driver. Theoretically, the study extends Stakeholder Theory, Agency Theory, and 

the Resource-Based View by embedding Dynamic Capabilities Theory as the mechanism through 
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which AI amplifies rather than substitutes for sustainability and governance value drivers. 

Managerially, the results caution against evaluating AI investment independently of ESG and 

governance strategy and instead support integrated digital-sustainability roadmaps. For policymakers, 

the findings support bundling digital-transformation and sustainability-disclosure incentives, with 

particular near-term priority on AI-enabled ESG reporting infrastructure. 

This study has several limitations. First, and most importantly, the empirical results are 

derived from a simulated dataset constructed for methodological illustration; conclusions should be 

treated as indicative of the analytical approach rather than as substantive empirical findings until 

replicated with primary ESG, governance, and AI-adoption data from commercial providers. Second, 

the AI-adoption measure is a composite disclosure-based index and may not fully capture the depth 

or quality of AI implementation. Third, the nine-country sample, while diverse, does not permit 

generalization to all emerging economies, and unobserved country-specific institutional factors 

beyond those absorbed by fixed effects may remain. Future research should replicate this framework 

with primary ESG and governance-rating data, incorporate firm-level text-based measures of AI 

capability (e.g., patent or job-posting data), test mediating mechanisms such as information 

asymmetry or cost of capital, and extend the comparative analysis to additional emerging and frontier 

markets. 
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