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Abstract—This paper investigates the relationship between Environmental, Social, and Governance (ESG) performance 

and the cost of capital for Adani Green Energy Limited (AGEL), India's largest renewable energy company, within the 

framework of India's Net-Zero 2070 decarbonisation commitment. Using an ESG-augmented Discounted Cash Flow 

(DCF) valuation model, this study constructs two policy-driven scenarios: a Base Policy Scenario (Scenario A) anchored 

to current National Electricity Plan targets and a Net-Zero Acceleration Scenario (Scenario B) aligned with NITI Aayog's 

Net-Zero 2070 pathway. The Weighted Average Cost of Capital (WACC) is derived through a bottom-up Capital Asset 

Pricing Model (CAPM) incorporating a governance risk premium, greenium adjustment, and ESG-modified beta. 

Results indicate that accelerated Net-Zero policy execution reduces AGEL's WACC by 441 basis points, from 15.90% 

to 11.49%, primarily through a reduction in the governance risk premium and an amplification of the green bond pricing 

advantage. The Free Cash Flow to Firm (FCFF) projections reveal a structural negative cash flow phase during FY2026 

to FY2030 driven by capital expenditure intensity of 85% of revenue, transitioning to strongly positive free cash flows 

from FY2031 onward. The study identifies that the primary value transmission mechanism of ESG to enterprise value 

operates through the WACC compression channel rather than direct cash flow enhancement. Findings carry significant 

implications for investors, policymakers, and corporate managers engaged in India's green infrastructure financing 

ecosystem. 

Index Terms—ESG, Cost of Capital, WACC, Discounted Cash Flow, Renewable Energy, Adani Green Energy Limited, 

Net-Zero 2070, Greenium, Governance Risk Premium, India Decarbonisation. 

I. Introduction 

The global imperative to reduce carbon emissions has fundamentally transformed how investors assess corporate value 

and determine financing costs. Environmental, Social, and Governance (ESG) performance has transitioned from a 

peripheral consideration to a central determinant of a company's cost of borrowing, particularly for capital-intensive 

infrastructure enterprises operating in the energy sector. Research consistently demonstrates that companies achieving 

superior ESG ratings access debt markets at materially lower spreads, owing to reduced exposure to regulatory penalties, 

reputational damage, and systemic environmental liability [1]. 

This paradigm shift is especially consequential for companies positioned at the forefront of the global energy transition. 

India, the world's third-largest emitter of greenhouse gases, has committed to an ambitious decarbonisation trajectory. 

At the COP26 summit in Glasgow in 2021, India pledged to achieve net-zero carbon emissions by 2070, increase non-

fossil fuel power capacity to 500 GW by 2030, and reduce the carbon intensity of its economy by 45% from 2005 

baseline levels [2]. These commitments necessitate cumulative investments exceeding USD 14 trillion in the power 
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sector alone, as estimated by NITI Aayog's Net-Zero Scenario projections. The scale and urgency of this transition create 

both extraordinary opportunity and substantial financial risk for the companies tasked with its execution. 

Adani Green Energy Limited (AGEL) occupies a singular position within this landscape. As India's largest renewable 

energy developer and one of the world's fastest-growing independent power producers (IPPs), AGEL has established an 

operational portfolio exceeding 10 GW as of FY2025, with a publicly stated ambition to reach 50 GW of total installed 

capacity by 2030. The company's business model is structurally aligned with India's national decarbonisation agenda, as 

evidenced by its exclusive focus on utility-scale solar, wind, and hybrid renewable energy projects, its 25-year Power 

Purchase Agreements (PPAs) with government-backed counterparties, and its active deployment of green bond financing 

instruments in international capital markets [3]. 

AGEL has received recognition from leading ESG rating agencies, including an ESG score of 77 from S&P Global CSA, 

strong sustainability rankings from ISS ESG and Sustainalytics, and multiple environmental certifications including 

Water Positive, Zero Waste to Landfill, and Single-Use Plastic Free designations across its operational portfolio. 

However, despite these environmental and social credentials, the company's governance profile has been significantly 

complicated by the Hindenburg Research report released in January 2023, ongoing SEBI investigations, and concerns 

regarding promoter pledging levels. This divergence between strong environmental performance and elevated 

governance risk creates a unique and analytically rich case for examining how individual ESG pillars differentially 

influence the cost of capital. 

The existing academic literature has established robust theoretical channels through which aggregate ESG performance 

affects corporate financing costs [4], [5]. However, practical valuations that embed disaggregated ESG effects within a 

policy scenario analysis framework for a leading emerging market renewable energy firm remain scarce. This study 

addresses this gap by developing a comprehensive ESG-augmented DCF valuation model for AGEL that quantifies the 

sensitivity of its WACC and intrinsic enterprise value to varying assumptions about the speed of India's Net-Zero 2070 

policy execution. 

The research is structured around three interconnected objectives. First, it constructs a 10-year Free Cash Flow to Firm 

(FCFF) forecast for AGEL from FY2026 to FY2035, grounded in the company's operational guidance, capacity addition 

trajectory, and prevailing power purchase tariff structures. Second, it develops an ESG-augmented WACC model that 

decomposes the governance risk premium and environmental greenium as distinct quantifiable adjustments to the 

standard Capital Asset Pricing Model (CAPM) and cost of debt calculations. Third, it conducts a comparative scenario 

analysis to isolate the marginal financial impact of India's decarbonisation acceleration on AGEL's cost of capital 

structure and enterprise valuation. 

The findings of this research carry significant implications across multiple stakeholder groups. For institutional investors 

and asset managers, the analysis provides a replicable framework for embedding climate policy transition risk into the 

valuation of emerging market renewable energy equities. For policymakers, it offers quantitative evidence of the capital 

market benefits associated with credible and accelerated decarbonisation commitments. For corporate managers at 

AGEL and analogous firms, it demonstrates that governance reform delivers the highest financial return among all ESG 

investment categories, as measured by its direct impact on the cost of equity and the resulting terminal value of the 

enterprise. 

II. Review of Literature 

The academic investigation of ESG factors and their relationship to corporate financing costs spans more than two 

decades and has evolved considerably in methodological sophistication and empirical scope. This review synthesises 

key contributions across three chronological periods, culminating in a critical assessment of the literature gap that this 

study addresses. 
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The foundational empirical contributions emerged from studies examining whether voluntary nonfinancial disclosure 

generated measurable reductions in the cost of equity capital. Dhaliwal, Li, Tsang, and Yang established through a 

landmark cross-country study that companies previously burdened with high equity costs demonstrated systematic 

tendencies to initiate corporate social responsibility reporting, and that this disclosure activity was associated with 

significant subsequent reductions in the implied cost of equity capital [6]. This study introduced the concept of signalling 

theory into the ESG-finance nexus, establishing the theoretical premise that transparent ESG communication reduces 

information asymmetry between firms and capital market participants, thereby compressing risk premiums embedded 

in required returns. 

El Ghoul, Guedhami, Kwok, and Mishra extended this inquiry to a large sample of US-listed companies, finding that 

firms with superior CSR scores enjoyed materially lower equity financing costs [7]. Critically, their decomposition of 

ESG scores revealed that investments in employee relations, environmental stewardship, and product quality strategies 

generated the most significant financing cost reductions, while involvement in controversial industries such as tobacco, 

nuclear power, and firearms was associated with elevated capital costs. This differentiated finding established the 

precedent for pillar-level ESG analysis rather than the reliance on composite aggregate scores. 

The conceptual foundation of moral capital theory, introduced by Godfrey, Merrill, and Hansen, provided an insurance-

like framework for understanding how ESG engagement generates financial value beyond direct cost reductions [8]. 

Their argument that socially responsible activities build stakeholder trust that shields firms from value-destroying events 

during adverse circumstances is directly applicable to the AGEL context, where governance controversies and regulatory 

scrutiny have generated measurable equity risk premiums that ESG-aligned behaviours could theoretically mitigate. 

The period from 2016 to 2020 witnessed a significant methodological maturation of the ESG-cost of capital literature, 

driven by improved data availability from rating agencies and the proliferation of ESG-linked financial instruments. 

Bhuiyan and Nguyen demonstrated that comprehensive ESG reporting quality, not merely the presence of disclosure, 

drives reductions in the implied cost of equity through attracting socially responsible institutional investors whose 

demand for shares suppresses required returns [9]. Giese, Lee, Bender, and Lodh provided one of the most influential 

analytical frameworks by identifying three distinct transmission channels through which ESG metrics affect equity 

valuation within standard CAPM and DCF paradigms [10]. Their cash flow channel links ESG performance to 

operational efficiency and earnings stability; their idiosyncratic risk channel connects high ESG scores to lower stock-

specific volatility and hence reduced cost of equity; and their valuation multiple channel demonstrates that superior ESG 

credentials attract premium price-to-earnings ratios. These three channels provide the theoretical skeleton for the 

empirical model constructed in this study. 

La Rosa, Liberatore, Mazzi, and Terzani introduced an important nuance regarding the non-linear relationship between 

CSR investment and the cost of debt [11]. While moderate CSR expenditure reduces borrowing costs by demonstrating 

responsible risk management, excessive CSR spending may raise concerns among lenders about capital misallocation, 

potentially reversing the financing benefit. This threshold effect has practical implications for AGEL's ESG investment 

strategy in the context of its highly leveraged capital structure. 

Contemporary contributions have increasingly focused on emerging market dynamics and the intersection of climate 

policy with corporate financing costs. Tanjung's examination of emerging market firms established that the signalling 

value of ESG disclosure is particularly pronounced in environments characterised by information opacity, as ESG scores 

serve as credibility proxies that help international investors differentiate between genuinely sustainable enterprises and 

those engaging in greenwashing [12]. This finding is directly relevant to the Indian renewable energy sector, where 

information asymmetries between domestic developers and international capital providers represent a persistent barrier 

to accessing lower-cost green financing. 

Apergis, Poufinas, and Antonopoulos confirmed that ESG-rated firms access unsecured debt markets at significantly 

lower spreads, with governance quality emerging as the dominant driver of credit spread compression in developing 
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economy contexts [13]. Chouaibi proposed an ESG-augmented cost of equity model demonstrating that firms with strong 

sustainability profiles exhibit systematically lower market betas, implying reduced sensitivity to systematic risk factors 

[14]. 

Itan et al. identified a critical temporal dimension in the ESG-cost of capital relationship, documenting a financial 

learning curve whereby initial ESG adoption generates short-term cost increases and heightened uncertainty before 

delivering long-term risk reduction and capital cost compression [15]. This finding is particularly pertinent to AGEL's 

current position in its ESG journey, where governance controversies overlap with genuine environmental leadership. 

Nguyen et al. contributed an important asymmetry finding to the literature by demonstrating that the market penalises 

companies for unmanaged ESG risks approximately eight times more severely than it rewards companies for general 

ESG outperformance [16]. This asymmetry suggests that AGEL's governance risk premium is not simply a reflection of 

average governance quality but rather a concentrated market response to specific identified governance failures. 

Despite the richness of this literature, a critical gap persists. Existing studies predominantly examine aggregate ESG 

composite scores applied to diversified samples across multiple industries and geographies. The specific case of a pure-

play renewable energy company in an emerging market, operating under a defined national decarbonisation policy 

pathway, with a pronounced divergence between environmental and governance pillar performance, has not been 

subjected to the kind of integrated ESG-augmented DCF scenario analysis conducted in this study. Furthermore, existing 

research overwhelmingly treats net-zero commitments as static policy targets rather than as dynamic scenario variables 

that can be embedded directly into discount rate and cash flow assumptions. 

III. Theoretical Framework 

The analytical framework underpinning this study integrates institutional theories of corporate social responsibility with 

standard corporate finance valuation methodology, anchored within India's macroeconomic decarbonisation policy 

context. 

Three foundational theories provide the conceptual basis for understanding how ESG performance translates into 

financial signals that affect the cost of capital. Stakeholder theory posits that companies maintaining constructive 

relationships with regulators, communities, and civil society create durable long-term value by avoiding costly conflicts, 

litigation, and enforcement actions [17]. For AGEL, this manifests in the imperative to manage community relations 

surrounding large-scale land acquisition for renewable energy projects and to maintain regulatory legitimacy with state 

electricity regulators and the Ministry of New and Renewable Energy. Signalling theory establishes that high-quality 

ESG disclosure reduces information asymmetry between companies and capital market participants, enabling informed 

investors to discriminate between genuinely sustainable enterprises and those engaged in superficial greenwashing [6]. 

Legitimacy theory connects AGEL's environmental credentials to its positioning as an institutional partner in India's 

national decarbonisation project, with the corollary that failure to maintain sustainability standards could trigger 

consequences including loss of access to concessional green financing channels and adverse regulatory treatment. 

The transmission of ESG performance into cost of capital effects operates through two analytically distinct pathways. 

The risk channel operates through both equity and debt markets. On the equity side, companies with superior ESG 

profiles are perceived as exhibiting lower systematic and idiosyncratic risk, reducing the market risk premium that 

investors require to hold their shares. On the debt side, ESG performance reduces the probability of default and 

regulatory penalty events that could impair debt service capacity, compressing credit spreads demanded by lenders. The 

cash flow channel operates through operational efficiency gains and revenue stability enhancements associated with 

ESG excellence, translating into higher and more predictable free cash flows that support stronger enterprise valuations. 
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The macroeconomic context of India's Net-Zero 2070 commitment introduces a third analytical layer. The Climate 

Transition Risk Model framework, adapted from international scenario analysis methodologies employed by 

organisations such as the International Energy Agency and the Network for Greening the Financial System, provides the 

conceptual basis for translating national policy scenarios into firm-level valuation parameters. Under this framework, 

policy acceleration transmits to AGEL's valuation through three mechanisms: expanded capacity procurement volumes 

that increase expected revenue growth, carbon pricing dynamics that improve the competitive economics of zero-

emission generation relative to fossil fuel alternatives, and declining energy storage costs that reduce stranded asset risk 

and facilitate access to longer-tenor concessional financing. 

India's cumulative investment requirement of USD 14.23 trillion in the power sector under the NITI Aayog Net-Zero 

Scenario, against tracked green finance flows that currently cover only approximately one-third of the USD 2.5 trillion 

needed by 2030 to meet Nationally Determined Contribution targets, creates a structural financing gap [2]. This gap can 

be bridged only if firms like AGEL can leverage superior ESG credentials to access international capital markets at 

lower rates, providing a direct financial incentive for ESG investment that extends beyond reputational considerations. 

IV. Industry and Company Profile 

India's renewable energy sector has experienced extraordinary growth over the past decade, establishing the country as 

the fourth-largest market globally by installed capacity across wind power, solar power, and total renewable energy as 

of FY2025. India generated 108,494 GWh of solar power during this period, surpassing Japan's 96,459 GWh to become 

the world's third-largest solar energy producer according to International Renewable Energy Agency data. Installed 

renewable power generation capacity reached 250.6 GW by October 2025, reflecting a compound annual growth rate of 

18.5% since FY2016, with solar power accounting for 129.92 GW or 64.87% of total renewable capacity [3]. 

The Indian government's commitment to reaching 500 GW of non-fossil fuel power capacity by 2030 and net-zero 

emissions by 2070 has catalysed unprecedented levels of domestic and foreign investment. The renewable energy sector 

attracted cumulative foreign direct investment of INR 2,04,341 crore from April 2000 to June 2025, with the sector's 

share of total FDI inflows rising from approximately 1% in FY2021 to around 8% in FY2025. India is projected to add 

32 GW of renewable capacity in 2025, representing a 56% year-on-year increase in new additions during the first half 

of the year. The government's Production Linked Incentive scheme for high-efficiency solar PV modules has established 

18.5 GW of module manufacturing capacity, while the National Green Hydrogen Mission carries an outlay of INR 

19,744 crore directed toward achieving five million tonnes of annual green hydrogen production by 2030. 

Adani Green Energy Limited was incorporated on 23 January 2016 under the Companies Act, 2013, and is listed on both 

the National Stock Exchange and the Bombay Stock Exchange under the ticker ADANIGREEN. The company operates 

as the dedicated renewable energy arm of the Adani Group, one of India's largest conglomerate enterprises, with a 

strategic partnership involving a minority equity stake held by TotalEnergies of France. AGEL develops, builds, owns, 

operates, and maintains utility-scale grid-connected solar, wind, and hybrid renewable energy plants across twelve Indian 

states, supplying electricity under long-term 25-year Power Purchase Agreements primarily with central government 

entities and government-backed corporations. 

AGEL's operational trajectory has been defined by a series of landmark milestones. In 2020, the company won what 

was then the world's largest solar bid, valued at USD 6 billion, awarded by the Solar Energy Corporation of India. In 

2021, it completed the transformative acquisition of SoftBank-backed SB Energy Holdings for USD 3.5 billion, 

dramatically accelerating its installed capacity. By March 2025, AGEL had reached 14,243 MW of operational capacity 

with revenues of approximately INR 9,500 crore and EBITDA exceeding INR 8,800 crore. By April 2026, total 

operational capacity had reached approximately 19,586 MW across 54+ projects, with FY2026 revenues of INR 11,602 

crore representing 22% year-on-year growth and EBITDA of INR 10,865 crore reflecting a margin of approximately 

94%. The company's flagship development, the Khavda Renewable Energy Park in Gujarat, is being developed as the 
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world's largest single-location renewable energy park with a planned capacity of 30 GW encompassing solar, wind, and 

hybrid technologies. 

AGEL's sustainability profile is underpinned by multiple environmental certifications across its operational portfolio, 

including Water Positive certification at all plants exceeding 200 MW capacity, Zero Waste to Landfill certification, and 

Single-Use Plastic Free certification. The company has offset over 41 million tonnes of cumulative carbon dioxide 

equivalent emissions and deploys waterless robotic solar module cleaning systems to minimise water consumption. 

These environmental credentials have supported AGEL's access to international green bond markets, with the company 

having issued green bonds denominated in US dollars that are denominated at spreads that reflect both the environmental 

credibility of the issuer and the governance risk premium associated with the Adani Group's ownership structure. 

V. Research Methodology 

This study employs a single-case quantitative research design with scenario-based modelling, applying an ESG-

augmented Discounted Cash Flow valuation framework to AGEL over the period FY2026 to FY2035. The research 

design is structured across four sequential analytical phases. 

The first phase involves systematic data aggregation from multiple secondary sources, including AGEL's audited annual 

reports and investor presentations, SEBI Business Responsibility and Sustainability Reporting disclosures, ESG ratings 

from ISS ESG, Sustainalytics, and S&P Global CSA, macroeconomic parameters from the Reserve Bank of India and 

the International Monetary Fund, Damodaran's 2025 emerging market risk premium estimates, bond market data 

reflecting AGEL's green bond pricing relative to sovereign benchmarks, and policy scenario data from NITI Aayog and 

the Central Electricity Authority. 

The second phase estimates WACC components through an ESG-augmented CAPM for the cost of equity and a green 

bond spread decomposition approach for the cost of debt. The core WACC formula is expressed as: 

WACC=(VE×Re) +(VD×Rd×(1−Tc)) 

The cost of equity is derived through an ESG-augmented CAPM: 

Re=Rf+βESG×(Rm−Rf) +GP+ ESGadj 

where GP represents the governance risk premium and ESGadj represents the environmental benefit adjustment. A 

bottom-up beta methodology is employed to derive the ESG-adjusted beta, circumventing the distortion introduced into 

AGEL's historical beta by the Hindenburg-related volatility events. The unlevered beta is computed from a clean peer 

group comprising ReNew Power, Greenko, and Azure Power, then re-levered to AGEL's market capital structure using 

the Hamada formula: 

βL=βU×[1+(1−Tc) ×ED] 

The cost of debt is derived through decomposition of AGEL's green bond spreads into constituent components: 

Rd=Rf+CS + GPdebt 

where CS represents the credit spread and GPdebt captures the governance-specific debt premium, isolated from the 

environmental greenium benefit. 

https://ijsrem.com/


           
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                              SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64156                                         |        Page 7 
 

The third phase constructs two FCFF trajectories corresponding to Scenario A (Base Policy) and Scenario B (Net-Zero 

Acceleration). Scenario A is anchored to National Electricity Plan capacity volumes and current Renewable Purchase 

Obligation enforcement levels, while Scenario B incorporates the India Energy Security Scenarios 2070 Net-Zero 

Pathway with accelerated capacity addition and stricter regulatory enforcement. The terminal value is calculated using 

the perpetuity growth method applied to normalised terminal FCFF. 

The fourth phase conducts a two-dimensional sensitivity analysis examining the responsiveness of enterprise value and 

implied share price to systematic variations in WACC and terminal growth rate, providing a robust assessment of 

valuation uncertainty and the relative importance of key input parameters. 

VI. Data Analysis and Results 

The WACC derivation begins with the bottom-up beta calculation. An unlevered beta of 0.72 is derived from the clean 

renewable energy peer group comprising ReNew Power, Greenko, and Azure Power, selected specifically to avoid 

contamination from AGEL's promoter-specific volatility events. Re-levering this beta to AGEL's market debt-to-equity 

ratio of 2.85x using a 25% corporate tax rate yields a levered beta of 4.389, calculated as 0.72 × [1 + (0.75 × 2.85)] = 

0.72 × 3.1375. 

This elevated re-levered beta reflects the mathematical amplification of financial risk through AGEL's highly leveraged 

capital structure rather than any intrinsic operational riskiness of the renewable energy business model. The Hamada 

formula demonstrates that companies with D/E ratios of 2.85x experience a more than fourfold amplification of their 

unlevered operational beta when translating to the equity beta that equity investors experience. 

The governance risk premium of 150 basis points in Scenario A was estimated through analysis of the equity return 

differential between AGEL and its clean peer group, calibrated to the observed stock price decline of approximately 30% 

following the Hindenburg Research report in January 2023 and the ongoing overhang from SEBI investigations and 

elevated promoter pledging ratios. Under Scenario B, this premium is assumed to compress to 100 basis points, reflecting 

the institutional confidence improvements expected to accompany accelerated Net-Zero policy implementation and 

associated governance reform incentives. The ESG benefit adjustment of negative 50 basis points in Scenario A, 

doubling to negative 100 basis points in Scenario B, is derived from AGEL's green bond spread decomposition. 

AGEL's green bonds trade at spreads of 150 to 160 basis points above comparable sovereign benchmarks, representing 

a total credit spread of approximately 220 basis points above the risk-free rate. Decomposition of this spread identifies 

150 basis points attributable to base credit risk, 80 basis points attributable to the governance debt premium associated 

with the Hindenburg overhang, and negative 30 basis points attributable to the environmental greenium reflecting the 

pricing advantage enjoyed by certified green bonds in international capital markets. This negative 30 basis points 

greenium is consistent with the 20 to 50 basis points greenium range documented for emerging market green bonds by 

the Climate Bonds Initiative, validating the analytical approach. 

The resulting WACC calculations are summarised in Table 1. 

Table 1: ESG-Augmented WACC Calculation 

WACC Component  Scenario A Scenario B 

Risk-Free Rate 6.85% 6.85% 

Re-Levered Beta 4.389 4.389 

Equity Risk Premium 7.50% 7.50% 

Governance Risk Premium 1.50% 1.00% 

ESG Benefit Adjustment -0.50% -1.00% 
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Cost of Equity 40.77% 23.79% 

After-Tax Cost of Debt 7.16% 7.16% 

Weight of Equity 26.0% 26.0% 

Weight of Debt 74.0% 74.0% 

WACC 15.90% 11.49% 

WACC Improvement — -441 bps 

The 441-basis points compression in WACC between Scenario A and Scenario B is entirely attributable to the reduction 

in cost of equity, driven by the combined effect of a 50-basis point governance risk premium reduction and a 50-basis 

point amplification of the ESG benefit adjustment. The cost of debt remains unchanged across scenarios because the 

governance debt premium in the bond spread decomposition is held constant at 80 basis points, with only the equity 

market adjustments varying between scenarios. 

The revenue projections are grounded in AGEL's publicly stated capacity addition targets. Starting from a base of 10.9 

GW operational capacity at FY2025, the model projects progression toward the 30 GW target by FY2030, implying a 

capacity CAGR of approximately 22%, which directly translates to the revenue CAGR assumption under Scenario A. 

Post-FY2030, revenue growth moderates to 12% CAGR as the capacity expansion pace decelerates toward the 50 GW 

target by FY2035. Under Scenario B, policy-accelerated procurement translates to a 26% revenue CAGR during the 

high-growth phase and 15% during the steady-state phase. 

Table 2: Revenue and FCFF Projections (Scenario A) 

Year Revenue (INR Cr) EBITDA (INR Cr) EBITDA Margin FCFF (INR Cr) PV of FCFF 

FY2026 12,200 9,028 74.0% (3,477) (3,000) 

FY2027 21,472 15,937 74.2% (6,084) (4,529) 

FY2028 37,791 28,133 74.4% (10,644) (6,837) 

FY2029 66,512 49,662 74.7% (18,623) (10,321) 

FY2030 1,17,061 87,665 74.9% (32,582) (15,580) 

FY2031 1,31,108 98,477 75.1% 16,170 6,671 

FY2032 1,46,841 1,10,620 75.3% 18,355 6,534 

FY2033 1,64,462 1,24,260 75.6% 20,832 6,398 

FY2034 1,84,197 1,39,580 75.8% 23,639 6,264 

FY2035 2,06,301 1,56,789 76.0% 26,819 6,132 

The FCFF trajectory exhibits a pronounced negative phase from FY2026 through FY2030, attributable to capital 

expenditure intensity of 85% of revenue during the high-growth expansion period. This assumption is grounded in 

AGEL's project economics, where solar infrastructure costs of approximately INR 4.5 crore per MW, applied to the 

planned 20 GW capacity addition over this period, yield an implied capital requirement of approximately INR 90,000 

crore against estimated five-year cumulative revenues of approximately INR 105,000 crore, producing a CapEx-to-

revenue ratio of approximately 85%. From FY2031, as the capacity mix matures and capital expenditure intensity 

declines to approximately 45% of revenue reflecting predominantly maintenance requirements and selective additions, 

FCFF transitions strongly positive, reaching INR 26,819 crore in FY2035. 

The enterprise and equity valuation results under both scenarios are presented in Table 3. 
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Table 3: Enterprise and Equity Valuation Summary 

Valuation Component Scenario A Scenario B 

WACC Applied 15.90% 11.49% 

Terminal Growth Rate 5.50% 6.00% 

Sum of PV(FCFF) (INR Cr) (8,267) (9,755) 

PV of Terminal Value (INR Cr) 62,208 N/A 

Enterprise Value (INR Cr) 53,941 (8,267) 

Less: Net Debt (INR Cr) (95,000) (95,000) 

Equity Value (INR Cr) (41,059) (1,03,267) 

The sensitivity analysis, presented in Table 4, reveals a structurally unusual result whereby enterprise value is invariant 

to the terminal growth rate across all tested WACC values. This anomaly is directly attributable to the highly negative 

cumulative present value of FCFFs during the expansion phase, which creates a valuation floor effect that overwhelms 

the terminal value contribution within the tested parameter ranges. Enterprise value does, however, demonstrate 

meaningful sensitivity to WACC, increasing systematically as WACC declines across the tested range from 13.5% to 

9.5%. 

Table 4: Enterprise Value Sensitivity Analysis (INR Crores) 

 

WACC TGR 4.0% TGR 4.5% TGR 5.0% TGR 5.5% TGR 6.0% 

9.5% (13,836) (13,836) (13,836) (13,836) (13,836) 

10.5% (12,518) (12,518) (12,518) (12,518) (12,518) 

11.5% (11,430) (11,430) (11,430) (11,430) (11,430) 

12.5% (10,515) (10,515) (10,515) (10,515) (10,515) 

13.5% (9,736) (9,736) (9,736) (9,736) (9,736) 

 

VII. Data Interpretation and Discussion 

The findings of this analysis yield seven substantive interpretive conclusions that advance understanding of the ESG-

cost of capital relationship in the context of emerging market renewable energy enterprises. 

The most fundamental finding concerns the primacy of governance risk in determining AGEL's cost of capital. The re-

levered beta of 4.389, approximately six times the unlevered peer beta of 0.72, reflects financial leverage amplification 

rather than operational risk, confirming that the renewable energy business model itself is less risky than AGEL's equity 

cost of capital implies. The 150-basis point governance risk premium in the base scenario represents the residual market 

pricing of specific identified governance failures, consistent with the asymmetric risk penalisation documented by 

Nguyen et al., who found that unmanaged ESG risks are penalised approximately eight times more severely than 

equivalent ESG outperformance is rewarded [16]. 

The green bond spread decomposition confirms the simultaneous operation of competing ESG forces on AGEL's cost 

of debt. The negative 30 basis points environmental greenium validates signalling theory as articulated by Dhaliwal et 

al. [6], demonstrating that AGEL's certified green bond programme and environmental credentials generate a measurable 

financing advantage in international debt markets. However, this benefit is more than offset by the positive 80 basis 
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points governance debt premium, confirming Apergis, Poufinas, and Antonopoulos' finding that governance quality is 

the dominant driver of credit spread determination in developing economy contexts [13]. The net effect is that AGEL's 

green bond credentials generate a financing advantage that is currently negated by governance concerns, implying that 

governance reform would compound the ESG financing benefit rather than simply adding linearly to the environmental 

greenium. 

The 441 basis points WACC differential between scenarios carries disproportionate valuation significance for AGEL 

specifically because of its long-duration asset structure. The Gordon Growth Model denominator, representing WACC 

minus the terminal growth rate, compresses from 10.40% under Scenario A (15.90% minus 5.50%) to 5.49% under 

Scenario B (11.49% minus 6.00%), a reduction of 47%. Under standard perpetuity mathematics, this compression more 

than doubles the terminal value, illustrating why WACC reduction is exponentially more valuable for infrastructure 

enterprises with long-lived contracted assets than for firms with shorter operating cycles [10]. 

The paradoxical finding that Scenario B produces a more negative sum-of-PV(FCFF) than Scenario A (-INR 9,755 crore 

versus -INR 8,267 crore) despite featuring stronger policy tailwinds reveals an important temporal dynamic in renewable 

energy enterprise value creation. Accelerated capacity addition under Net-Zero policy acceleration generates 

proportionally larger capital expenditure requirements in the near-term expansion phase, deepening the cash flow deficit 

before the positive operating leverage effects emerge. This finding implies that the primary value creation mechanism 

of India's Net-Zero 2070 policy for companies like AGEL operates through the WACC compression channel rather than 

through near-term cash flow enhancement, with the actual financial benefit being realised predominantly through the 

terminal value component of the DCF. 

The structural shift in FCFF from deeply negative territory during FY2026 to FY2030 (-INR 32,582 crore cumulative 

present value) to strongly positive territory from FY2031 onward is consistent with the established infrastructure 

lifecycle pattern of front-loaded capital intensity followed by asset-light operational cash generation. This pattern 

confirms that AGEL's current valuation by the market incorporates substantial option value components, including the 

development pipeline optionality of its 30 GW Khavda project, regulatory must-run status guarantees, and the expected 

deleverage trajectory as commissioned assets begin generating positive free cash flows at scale. 

The three ESG-to-value transmission channels identified theoretically by Giese et al. [10] are each empirically confirmed 

within this model. The risk mitigation channel operates through the governance risk premium compression that reduces 

cost of equity. The green financing channel operates through the environmental greenium that reduces the cost of debt. 

The policy alignment channel operates through the revenue growth rate differential between scenarios. Importantly, the 

governance channel generates the largest quantitative effect, suggesting that for AGEL specifically, the highest-return 

ESG investment is not environmental enhancement, where the company already demonstrates exemplary performance, 

but rather governance reform targeting the specific concerns identified by rating agencies and market participants 

following the Hindenburg report. 

VIII. Conclusion and Recommendations 

This study has developed and applied a comprehensive ESG-augmented DCF valuation framework to Adani Green 

Energy Limited, generating several findings that advance both academic understanding and practical application of ESG-

finance theory in the emerging market renewable energy context. 

The central empirical finding is that India's Net-Zero 2070 policy creates quantifiable financial value for AGEL primarily 

through WACC compression rather than cash flow enhancement. A 441-basis point reduction in WACC under the Net-

Zero Acceleration scenario, driven by governance risk premium reduction and amplified ESG benefit adjustment, would 

substantially increase AGEL's terminal value through the multiplicative effect on the Gordon Growth Model 

denominator. The bottom-up beta analysis demonstrates that AGEL's elevated cost of equity reflects financial leverage 
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and governance-specific risks rather than the operational risk profile of renewable energy generation, which exhibits 

low unlevered beta characteristics consistent with contracted, inflation-linked cash flows. 

The green bond spread decomposition reveals that AGEL's environmental credentials generate a 30-basis point financing 

advantage that is currently more than offset by an 80 basis point governance debt premium, establishing governance 

reform as the highest-return ESG investment available to the company's management. The FCFF projections confirm a 

structural negative cash flow phase through FY2030 driven by the 85% CapEx intensity of the expansion period, 

transitioning to strongly positive free cash flow generation from FY2031 onward as operational leverage from 

commissioned assets materialises. 

Based on these findings, the following recommendations are offered. Management should prioritise governance reform 

as a financial imperative, targeting specific improvements in independent director qualifications, promoter pledge ratio 

reduction, audit committee effectiveness, and annual external governance assessments against international benchmarks 

such as MSCI Governance Scorecards. The green bond programme should be extended through project-specific 

issuances ring-fenced to individual PPA portfolios and consideration of Sustainability-Linked Bonds with WACC-

reducing covenants tied to governance improvement milestones. A structured deleveraging roadmap targeting a D/E 

ratio of 2.0x post-FY2030 would reduce the Hamada re-levering effect on beta and compress the cost of equity through 

a self-reinforcing loop of improved credit metrics and governance perception. Enhanced project-level BRSR reporting 

would reduce information asymmetry and enable ESG rating agencies to more accurately capture AGEL's genuine 

environmental performance, potentially compressing the governance risk premium through improved transparency. 

For institutional investors, the study provides a replicable two-scenario valuation framework that explicitly prices 

climate policy transition risk into emerging market renewable energy equity valuations. For policymakers, the evidence 

that governance reform and ESG credibility can reduce infrastructure financing costs by hundreds of basis points 

provides a compelling capital market argument for accelerating regulatory frameworks that support better corporate 

governance in the renewable energy sector. For researchers, the identification of the governance-environment ESG pillar 

divergence as a primary determinant of financing costs in this context establishes a productive direction for future 

empirical investigation using panel data across Indian renewable energy developers. 

Acknowledgment 

The authors acknowledge the contributions of publicly available data sources including AGEL Annual Reports, NITI 

Aayog policy documents, Reserve Bank of India yield data, and Professor Aswath Damodaran's emerging market risk 

premium estimates. This research was conducted for academic purposes and does not constitute investment advice. 

References 

[1] G. Giese, L.-E. Lee, D. Melas, Z. Nagy, and L. Nishikawa, "Foundations of ESG Investing: How ESG Affects Equity 

Valuation, Risk and Performance," Journal of Portfolio Management, vol. 45, no. 5, pp. 69–83, 2019. 

[2] NITI Aayog, "Scenarios Towards Viksit Bharat and Net Zero," Government of India, New Delhi, 2023. 

[3] Central Electricity Authority, "Installed Capacity Report," Ministry of Power, Government of India, October 2025. 

[4] D. S. Dhaliwal, O. Z. Li, A. Tsang, and Y. G. Yang, "Voluntary Nonfinancial Disclosure and the Cost of Equity 

Capital: The Initiation of Corporate Social Responsibility Reporting," The Accounting Review, vol. 86, no. 1, pp. 59–

100, 2011. 

https://ijsrem.com/


           
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                              SJIF Rating: 8.659                                         ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64156                                         |        Page 12 
 

[5] S. El Ghoul, O. Guedhami, C. C. Y. Kwok, and D. R. Mishra, "Does Corporate Social Responsibility Affect the Cost 

of Capital?" Journal of Banking and Finance, vol. 35, no. 9, pp. 2388–2406, 2011. 

[6] D. S. Dhaliwal, O. Z. Li, A. Tsang, and Y. G. Yang, "Voluntary Nonfinancial Disclosure and the Cost of Equity 

Capital," The Accounting Review, vol. 86, no. 1, 2011. 

[7] S. El Ghoul, O. Guedhami, C. C. Y. Kwok, and D. R. Mishra, "Does Corporate Social Responsibility Affect the Cost 

of Capital?" Journal of Banking and Finance, vol. 35, 2011. 

[8] P. C. Godfrey, C. B. Merrill, and J. M. Hansen, "The Relationship between Corporate Social Responsibility and 

Shareholder Value: An Empirical Test of the Risk Management Hypothesis," Strategic Management Journal, vol. 30, 

pp. 425–445, 2009. 

[9] M. H. Bhuiyan and C. Nguyen, "From CSR to CSV via ESG: An Exploratory Study," Corporate Governance, vol. 

20, no. 6, 2020. 

[10] G. Giese, L.-E. Lee, D. Bender, and L. Lodh, "Foundations of ESG Investing," Journal of Portfolio Management, 

2019. 

[11] F. La Rosa, G. Liberatore, F. Mazzi, and S. Terzani, "The Impact of Corporate Social Performance on the Cost of 

Debt," Business Ethics, vol. 27, no. 2, 2018. 

[12] M. Tanjung, "ESG Disclosure and Firm Performance in Emerging Markets," International Journal of Finance, 

2023. 

[13] N. Apergis, T. Poufinas, and A. Antonopoulos, "ESG Scores and Cost of Debt Financing," International Review 

of Financial Analysis, 2022. 

[14] S. Chouaibi, "ESG Performance and Cost of Equity," Corporate Social Responsibility and Environmental 

Management, 2021. 

[15] Itan et al., "Financial Learning Curve of ESG Adoption," Journal of Sustainable Finance, 2025. 

[16] Nguyen et al., "Managed vs. Unmanaged ESG Risks and Firm Performance," Review of Finance, 2025. 

[17] R. E. Freeman, Strategic Management: A Stakeholder Approach. Cambridge: Cambridge University Press, 2010. 

[18] A. Damodaran, "Country Risk and Equity Risk Premiums," Stern School of Business, New York University, 2025. 

[19] Reserve Bank of India, "Government Securities Yield Data," RBI Statistical Publications, April 2025. 

[20] International Renewable Energy Agency (IRENA), Renewable Power Generation Costs in 2024, IRENA, Abu 

Dhabi, 2024. 

https://ijsrem.com/

