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1. INTRODUCTION

The global transition toward clean energy has propelled the renewable energy sector into one of the fastest-
growing industries worldwide. In India, government initiatives such as the National Solar Mission, green
hydrogen projects, and renewable purchase obligations have catalysed massive private and institutional
investments in solar, wind, hydro, and biomass energy projects. Companies listed on the National Stock
Exchange (NSE) are at the vanguard of this transition, deploying billions in capital across long-gestation
infrastructure projects.

Capital budgeting the systematic evaluation of long-term investment opportunities is the central financial
discipline governing these decisions. Techniques such as Net Present Value (NPV), Internal Rate of Return
(IRR), Payback Period (PBP), and Accounting Rate of Return (ARR) have traditionally guided investment
selection. However, the unique financial characteristics of renewable energy investments prolonged gestation
periods, weather-dependent revenue streams, and policy sensitivity expose critical limitations in static appraisal
models.
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Concurrently, Artificial Intelligence has emerged as a transformative tool in the sector, enabling predictive
maintenance, real-time demand forecasting, smart grid management, and automated risk analysis. The
intersection of Al adoption and capital budgeting efficiency represents a critical, underexplored domain in the
Indian context.

This article presents a comprehensive ten-year empirical analysis of five major renewable energy firms,
evaluating their financial readiness for investment and the measurable impact of Al integration on their financial
performance.

2. REVIEW OF LITERATURE

* Sureka et al. (2022), in a five-decade systematic review of capital budgeting research, found that financial
performance metrics particularly Return on Equity, EBITDA margins, and cash flow ratios are the most
widely used indicators for evaluating investment outcomes in capital-intensive sectors, underscoring their
continued relevance for assessing renewable energy companies.

* Mubeen and Kumar (2024) demonstrated that an organisation’s financial performance measured through
profitability, leverage, and asset efficiency ratios is a direct outcome of the quality of its capital budgeting
decisions, establishing that firms with structured, multi-dimensional financial evaluation frameworks
consistently outperform peers in long-term wealth creation.

* Milana and Ashta (2021) established a theoretical foundation for AI applications in financial services,
demonstrating that machine learning-based forecasting outperforms traditional deterministic models in
volatile environments directly applicable to weather-dependent renewable energy revenues.

* Roy et al. (2025) specifically examined Al’s transformative role in long-term investment and capital
budgeting decisions, finding that Al-integrated frameworks deliver superior risk-adjusted outcomes in
corporate financial strategy and reinforce the case for dynamic capital allocation in asset-intensive sectors.

3. OBJECTIVES

(i) To evaluate the financial performance and investment readiness of five major renewable energy companies
using six-dimensional ratio analysis over 2015-2025.

(i1) To examine the role of Artificial Intelligence in enhancing cash flow estimation accuracy, risk analysis, and
operational efficiency in capital budgeting decisions.

4. RESEARCH METHODOLOGY

The study adopts a Mixed-Methods Research Design, integrating quantitative financial analysis with qualitative
content analysis. Secondary data was collected from annual reports, NSE filings, and published financial
statements of five purposely selected NSE-listed renewable energy companies over a ten-year period (FY 2015—
16 to FY 2024-25).

The quantitative phase employs ratio analysis across six parameters ROE, EBITDA Margin, Debt-to-Equity
Ratio, Fixed Asset Turnover, CAPEX Intensity, and Cash Flow Sustainability alongside trend and comparative
analysis. The qualitative phase conducts content analysis of Annual Reports and Management Discussion &
Analysis documents to identify Al-related strategic disclosures. A binary Al adoption indicator (1 = adopted, 0
= not adopted) is applied per financial year to assess the pre- and post-Al financial shift.

The five companies were selected based on NSE listing status, significant renewable energy presence, data
availability, and strategic focus on technological innovation: Suzlon Energy Limited (Wind, est. 1995), Tata
Power Company Limited (Integrated, est. 1919), Adani Green Energy Limited (Solar & Wind, est. 2015), JSW
Energy Limited (Power Ultility, est. 1994), and Inox Wind Limited (Wind, est. 2009).

© 2026 The . Published by . Website: https://ijcope.org/ 2


https://ijcope.org/

o B

International Journal of Creative and Open Research in Engineering and Management Y- -} '
ISSN: 3108-1754 (Online) ‘* /

Volume 02 Issue 05 May-2026 | Impact Factor: 3.5 *w

5. FINANCIAL PERFORMANCE ANALYSIS
5.1 Return on Equity (ROE)

ROE measures net income generated as a percentage of shareholders' equity. In the renewable energy sector, it
serves as a barometer of management's ability to convert heavy infrastructure investments into shareholder
value. Table 1 presents the ten-year ROE trajectory for all five companies.

Table 1: Return on Equity (%) — FY 2015-16 to FY 2024-25

Year Suzlon (%) Tata Power (%) Adani Green (%)| JSW (%) Inox (%)
2015-16 -6.81 6.39 -5.63 7.13 24.33
201617 -11.31 6.36 -15.06 8.27 13.80
2017-18 5.51 14.47 -26.49 7.93 -9.35
2018-19 18.09 14.20 -60.51 9.93 -2.03
201920 24.51 6.91 -7.21 5.48 -16.61
2020-21 -3.10 7.04 15.77 9.45 -23.33
2021-22 5.01 9.70 18.71 5.86 -26.42
2022-23 26.27 13.32 16.55 0.70 -41.01
2023-24 16.85 13.23 14.98 5.90 -3.12
2024-25 33.93 13.34 18.68 14.89 8.95

*Note: 2024-25 figures represent latest available estimates. Source: Annual Reports, NSE Filings.

Tata Power and Adani Green Energy demonstrated the highest stability, with Adani Green stabilising ROE in
the 15—18% range over recent years and Tata Power maintaining a steady ~13%. Suzlon executed an exceptional
turnaround, posting 33.9% ROE in FY 2024-25 after years of negative returns. JSW Energy showed a
conservative but disciplined recovery to 14.8%. Inox Wind returned to positive territory at 8.9%, signalling an
emerging turnaround.

5.2 EBITDA Margin

EBITDA Margin isolates core operating profitability by stripping away interest, taxes, depreciation, and
amortisation — particularly important given the heavy asset depreciation in renewable infrastructure. Table 2
illustrates the divergent business model economics across the panel.

Table 2: EBITDA Margin (%) — FY 2015-16 to FY 2024-25

Year Suzlon (%) Tata Power (%) Adani Green (%)| JSW (%) Inox (%)
2015-16 10.19 15.36 39.13 41.70 16.61
2016-17 19.69 15.59 54.98 30.19 16.16
2017-18 12.10 17.16 71.49 27.26 -14.17
2018-19 -0.18 18.34 75.17 38.50 10.44
2019-20 -29.31 18.93 82.03 45.42 -15.39
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Year Suzlon (%) Tata Power (%) Adani Green (%)| JSW (%) Inox (%)
202021 16.22 35.13 84.22 40.93 -26.86
202122 13.64 39.97 86.71 42.16 -48.00
2022-23 13.99 35.86 85.67 38.38 -26.33
202324 15.84 22.81 83.89 44.20 14.86
2024-25 17.12 22.62 82.34 46.69 24.37

Source: Annual Reports, NSE Filings.

Adani Green Energy completely dominates this metric, sustaining EBITDA margins above 80% since FY 2019—
20 characteristic of a pure-play generator with zero raw material costs. JSW Energy and Tata Power maintained
healthy margins of 38—46% and 22—40% respectively. Suzlon and Inox Wind, as equipment manufacturers,
operate on tighter margins averaging 15-25%, which is structurally standard for the industrial EPC side of the
sector.

5.3 Debt-to-Equity Ratio
The Debt-to-Equity ratio reveals capital structure and financial leverage, which is particularly critical in a sector
requiring massive upfront borrowing. Table 3 shows dramatically divergent debt management strategies.

Table 3: Debt-to-Equity Ratio (x) FY 2015-16 to FY 2024-25

Year Suzlon (x) Tata Power (x) | Adani Green (x) | JSW (x) Inox (x)
2015-16 -0.84 3.14 5.91 1.81 0.77
2016-17 -0.80 2.81 11.95 1.50 0.76
2017-18 -1.06 2.28 17.55 1.33 0.54
2018-19 -1.36 2.64 15.14 0.51 0.67
2019-20 -1.20 2.72 15.37 0.58 0.68
202021 -2.05 2.28 20.69 0.82 1.22
2021-22 -1.81 2.30 19.96 0.89 0.96
202223 1.73 1.85 9.23 1.16 1.39
202324 0.03 1.82 7.67 1.30 1.22
2024-25 0.05 1.90 7.42 1.62 0.31

Source: Annual Reports, NSE Filings.

Adani Green employed a hyper-aggressive, debt-fuelled growth model, peaking at 20.6x in FY 2021 before
deleveraging to 7.4x by 2025. Tata Power systematically reduced its D/E from 3.1x to a manageable 1.9x. Suzlon
executed a remarkable debt elimination from deeply negative equity to a near-zero 0.04x D/E ratio in FY 2024—
25 representing a complete balance sheet transformation. Inox Wind slashed its debt to 0.31x, while JSW Energy
maintained a prudent 1.62x.
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5.4 Investment Readiness Classification

Based on the composite six-ratio analysis, the five companies are classified into three investment profiles:Prime
Investment Readiness Tata Power and JSW Energy: Stable ROEs, robust EBITDA margins, disciplined debt
management, and strong internal cash flow sustainability make these companies the most suitable for risk-averse
institutional investors.High-Growth / High-Risk Readiness Adani Green Energy: Unmatched EBITDA margins
(>80%) and a clear path to wealth creation, but extremely high debt leverage demands a higher investor risk
appetite.Speculative Turnaround Readiness Suzlon and Inox Wind: Both companies returned to positive ROE
and restored EBITDA margins by 2025 following years of wealth erosion, presenting attractive turnaround
opportunities contingent on sustaining operational discipline.

6. THE ROLE OF AI IN ENHANCING FINANCIAL PERFORMANCE

The integration of Artificial Intelligence into renewable energy operations represents a fundamental paradigm
shift from deterministic, spreadsheet-driven forecasting to continuous, probabilistic financial modelling. Al
technologies including predictive maintenance algorithms, machine learning-based demand forecasting, smart
grid analytics, and automated monitoring systems directly improve the accuracy of Operating Cash Flow (OCF)
estimation and mitigate the weather-driven volatility that undermines traditional appraisal models.

Table 4: Pre-Al vs. Post-Al Financial Impact by Company

Pre-Al Post-Al Pre-Al Avg| Post-Al  Av
Company f:oz;TDA Avg ?;gTDA Avel Ocp . g Ok (Cr) & Outcome
Adani Green | 47.06 81.44 130 3,956 lTra“Sformationa
Tata Power 16.04 28.50 6,433 10,821 Accelerated
Suzlon 13.99 6.76* 231 3,808 Stabilized
JSW Energy 35.95 40.44 3,907 2,935 Efficiency+
Inox Wind -8.75 -11.79* -32 -324 Recovering

*Transition years included; margins stabilised in later post-Al years. Source: Annual Reports, NSE Filings,
Content Analysis.

Adani Green Energy's post-Al EBITDA margin averaged an exceptional 81.44%, with OCF growing from 3130
Cr (pre-Al average) to %8,364 Cr by FY 2024-25. Al-driven predictive analytics and digital command centres
enabled precise power plant monitoring, reducing revenue leakage and operational downtime across its massive
solar parks.

Tata Power demonstrated the most consistent Al-driven acceleration: OCF broke out of a seven-year stagnation
around 26,400 Cr to reach 18,550 Cr by FY 2024-25, while EBITDA margins nearly doubled. The company
deployed Al for smart grid optimisation, predictive maintenance, and customer demand forecasting across its
integrated utility operations.

Suzlon leveraged Al as a turnaround mechanism. Predictive analytics applied to its large installed base of wind
turbines stabilised previously volatile OCF, enabling the company to focus capital on debt elimination rather
than remediation. The near-zero D/E ratio of 0.04x in FY 2024-25 is a direct consequence of improved cash
flow predictability.

JSW Energy employed Al primarily for cost control and operational efficiency. While absolute profitability
declined during heavy capital restructuring, its core EBITDA margin consistently expanded from 35.95% (pre-
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Al) to 40.44% (post-Al), peaking at 46.69% in FY 2024-25, demonstrating that Al optimised asset productivity
even during capital-reallocation phases.

Inox Wind's late adoption of digital strategies provided the clearest counterfactual evidence: seven years of
traditional operations produced an average EBITDA of —8.75% and chronically negative OCF. Within two years
of Al integration, EBITDA turned positive at 24.37% and OCF recovered to +3138 Cr, validating that the
adoption lag materially worsened the company's financial distress.

7. KEY FINDINGS
The ten-year empirical analysis yields the following principal findings:

(i) Tata Power and JSW Energy represent prime, low-risk investment opportunities with stable returns,
disciplined debt management, and strong internal cash flow generation.

(i1) Adani Green Energy, despite its exceptional operating margins, carries significant leverage risk (D/E of
7.42x in FY 2024-25) and is suitable only for growth-oriented investors with high risk tolerance.

(iii) Suzlon Energy and Inox Wind have successfully completed financial turnarounds — returning positive
ROE, restoring EBITDA margins, and eliminating debt burdens — representing speculative but high-potential
investment opportunities.

(iv) Al integration demonstrably improved financial performance across all five companies. Post-Al EBITDA
margins expanded and OCF trajectories became more predictable, validating Al as a financial risk mitigation
tool, not merely an operational upgrade.

(v) Inox Wind’s extended pre-Al operational phase serves as a control case demonstrating that delayed
technology adoption materially prolongs financial distress in capital-intensive sectors.

8. SUGGESTIONS

Based on the findings, the following recommendations are advanced:

* Renewable energy companies must fully transition from static capital budgeting frameworks to dynamic, Al-
integrated financial forecasting models incorporating real-time operational data and probabilistic scenario
analysis.

* Highly leveraged companies such as Adani Green Energy should strategically phase their debt reduction
alongside capacity additions to mitigate refinancing risk exposure.

* Turnaround entities Suzlon and Inox Wind must rigorously maintain operational discipline to sustain their
newly positive financial trajectories.

* Policymakers should consider long-gestation tax incentives and patient capital instruments designed
specifically for infrastructure projects with multi-year payback profiles.

* Investors should evaluate green energy assets using expanded frameworks that incorporate environmental,
social, and strategic value alongside conventional financial ratios.

* Financial decision-makers must avoid non-discounting techniques for infrastructure evaluation, as these
systematically under-value long-cycle assets.

* Companies should align CAPEX intensity with their corporate lifecycle stage — aggressive expansion during
high-margin phases and consolidation during market contractions.
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9. CONCLUSION

The ten-year empirical analysis across five NSE-listed renewable energy companies confirms that ratio-based
financial evaluation, when combined with Al-integrated capital budgeting frameworks, delivers a more accurate
and actionable picture of investment readiness than traditional static appraisal models. Three distinct investment
profiles emerged from the study: Prime Readiness (Tata Power, JSW Energy), High-Growth/High-Risk (Adani
Green Energy), and Speculative Turnaround (Suzlon, Inox Wind). Each profile demands a differentiated capital
allocation strategy calibrated to leverage tolerance, gestation expectations, and operational maturity.

Post-Al adoption, all five companies recorded measurable improvements in EBITDA margins and operating
cash flow predictability, validating that Al-driven analytics serve as a financial risk management imperative not
merely an operational upgrade. Organisations that successfully integrate dynamic capital budgeting frameworks
with Al-powered forecasting will be best positioned to attract institutional capital and contribute meaningfully
to India’s clean energy mission.
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