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ABSTRACT

Purpose: The purpose of developing this scholarly article on “A Strategic and Financial
Analysis of Adani Green Energy Limited: Sustainability, Innovation, and Market Leadership in
India’s Renewable Energy Sector” is to examine the strategic, financial, operational, and
sustainability practices that have enabled Adani Green Energy Limited (AGEL) to emerge as
one of India's leading renewable energy companies. The article aims to analyze AGEL's
business model, financial performance, competitive positioning, innovation initiatives, ESG
practices, human resource strategies, emerging challenges, and future growth prospects. The
study provides valuable insights into how renewable energy firms can achieve sustainable
competitive advantage while supporting the global transition toward clean energy. The
company develops and operates large-scale solar, wind, and hybrid renewable energy projects
across India and emphasizes technology-driven growth and long-term sustainability.
Methodology: This study adopts an exploratory qualitative case study approach to examine
Adani Green Energy Limited. The analysis is based primarily on secondary data collected
through company annual reports, official corporate publications, scholarly journal articles,
Google Scholar, company websites, financial databases, and other credible online sources.
Various company analysis frameworks including SWOC Analysis, ABCD Analysis, financial
ratio analysis, strategic analysis, sustainability analysis, human resource management
analysis, and emerging issues and strategies analysis are employed to evaluate the company's
overall business performance in line with the research objectives. The analysis is supported by
systematic interpretation of secondary information and qualitative assessment of AGEL's
Strategic initiatives.

Results & Analysis: The study reveals that Adani Green Energy Limited has achieved
significant growth by strategically expanding its renewable energy portfolio, adopting
advanced digital technologies, strengthening operational efficiency, and integrating
sustainability into its business strategy. The analysis indicates that the company's strong
investment in solar, wind, hybrid energy projects, energy storage solutions, digital
transformation, ESG initiatives, and human capital development has enhanced its market
leadership and long-term competitiveness. Furthermore, AGEL's emphasis on innovation,
strategic partnerships, efficient project execution, and responsible corporate governance has
strengthened its resilience despite challenges such as regulatory uncertainty, financing risks,
and renewable energy integration. The findings demonstrate that technology-driven innovation
and sustainability-oriented strategies have become key drivers of AGEL's continued growth
and value creation.

Originality/Values: The originality of this article lies in its comprehensive evaluation of Adani
Green Energy Limited by integrating strategic management, financial analysis, sustainability
practices, innovation, ESG performance, and organizational management within a single
exploratory framework. The study contributes to the literature on renewable energy
management by presenting AGEL as a practical example of sustainable corporate growth
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driven by technological innovation, strategic investments, and responsible business practices.
The findings provide valuable insights for researchers, policymakers, investors, corporate
managers, and renewable energy organizations seeking to understand the critical success
factors that support long-term competitiveness and sustainable development in the clean
energy sector.

Type of Paper: Exploratory Case Study.

Keywords: Company analysis, Adani green energy limited, Gemini, SWOC analysis,
Financial analysis, Technological strategy.

1. INTRODUCTION :

Company-level inquiry has re-emerged as a vital lens through which researchers interpret how firms
navigate volatile, technology-intensive markets. The case-study—based company analysis offers
unmatched depth, letting scholars “see the organization whole” while inductively developing theory.
Recent methodological syntheses position it as “a mainstream route for theorising in business
disciplines” (Rashid et al. (2019). [1]) and highlight its capacity to connect micro processes with macro
constructs (Ridder (2017). [2]). Building on (Eisenhardt’s (1989). [3]) logic of iterative theory building
from rich field evidence, this article adopts an exploratory stance to examine how focused company
analysis can surface emergent strategic patterns that remain opaque to large-sample designs.

Defining a company analysis as a case study first requires clarity about what a “case” is and why a
single firm (or bounded set of business units) merits analytic attention (Aithal (2017). [4]) reminds us
that cases are selected for their revelatory or critical potential rather than statistical representativeness,
while (Crowe et al. (2011). [5]). demonstrate the method’s suitability for answering complex “how” and
“why” questions in situ. To ensure methodological rigour, (Baxter and Jack’s (2008). [6]). design
principles tight alignment between research questions, triangulated data sources, and thick contextual
description serve as touchstones for the present study. An exploratory orientation is particularly useful
where extant theory is fragmented or nascent. A recent review in management science confirms that
exploratory designs stimulate construct discovery and conceptual refinement (Karamchandz (2025).
[7]; Ponelis (2015). [8]) illustrates how interpretive case work can unpack technology adoption
dynamics in SMEs, while Kohlbacher (2006). [9] shows that embedding qualitative content analysis
within the case process permits systematic pattern detection without diluting contextual richness.
Together, these insights justify treating company analysis as an exploratory voyage open to surprises
yet disciplined by analytic protocols.

The analytical architecture adopted here interrogates the focal firm across five dimensions:
environmental context, strategic intent, resource-capability configuration, governance mechanisms, and
performance outcomes. This template draws on (Navarathne’s (2023). [10]) multi-factor SME study
and maps the resulting evidence against framework linking within-case mechanisms to mid-range
theory. Such structuring balances narrative richness with analytic comparability, enabling the study to
speak both to practitioners and to theory-builders.

2. ABOUT ADANI GREEN ENERGY LIMITED :

2.1 Background on Adani Green Energy Limited:

Adani Green Energy Limited (AGEL) is one of India's largest and fastest-growing renewable energy
companies and serves as the renewable energy arm of the Adani Group. Established in 2015 and
headquartered in Ahmedabad, Gujarat, the company develops, owns, operates, and maintains utility-
scale solar, wind, hybrid, and energy storage projects across India. AGEL was established with the
objective of supporting India's transition towards a low-carbon economy by providing affordable,
reliable, and sustainable electricity. The company has experienced rapid expansion through strategic
acquisitions, competitive bidding in renewable energy auctions, and the development of large-scale
greenfield projects. As of FY2025, AGEL operated more than 14 GW of renewable energy capacity
across multiple Indian states, making it one of the country's leading independent renewable power
producers. Its long-term Power Purchase Agreements (PPAs) with central and state government
agencies provide revenue stability and support sustainable business growth (Behuria (2020). [11]).
The emergence of AGEL closely aligns with India's ambitious renewable energy policies, including the
National Solar Mission, renewable purchase obligations, and the national commitment to achieve net-
zero carbon emissions by 2070. The company has strategically focused on utility-scale renewable
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projects that combine solar, wind, and hybrid technologies to improve energy reliability and optimize
generation efficiency (Kumar and Majid (2020). [12]). Recent investments in battery energy storage
systems and pumped hydro storage further demonstrate AGEL's commitment to addressing renewable
energy intermittency and supporting grid stability. The company's expansion has been facilitated by
favorable government policies, declining renewable energy costs, technological innovation, and
increasing investor confidence in sustainable infrastructure (Shrimali (2021). [13]). Studies have
consistently recognized India's renewable energy sector as one of the fastest-growing globally,
providing significant opportunities for companies such as AGEL to contribute to national energy
security while reducing greenhouse gas emissions.

AGEL's business model is built around long-term value creation through operational excellence,
technological innovation, and environmental sustainability. The company employs advanced digital
technologies, including artificial intelligence, predictive analytics, drone-based inspections, robotic
cleaning systems, and real-time monitoring platforms to improve plant efficiency and reduce
operational costs (Shekhar et al. (2021). [14]). These technologies enhance asset utilization while
minimizing maintenance expenses and environmental impacts. Furthermore, AGEL has diversified its
renewable portfolio by integrating solar, wind, hybrid, and energy storage solutions, thereby reducing
dependence on a single energy source and improving electricity reliability (Kumar et al. (2010). [15]).
Contemporary research emphasizes that digitalization and artificial intelligence significantly improve
renewable energy performance, operational efficiency, and sustainable development outcomes, making
technology integration a critical competitive advantage for renewable energy companies (Jurasz et al.
(2020). [16]).

Financially, AGEL has demonstrated remarkable growth through continuous capacity expansion and
increasing operational revenues. Its strategy of securing long-term PPAs, maintaining strong
relationships with government agencies, and investing in large renewable energy parks has enabled
stable cash flows and long-term earnings visibility (Alam et al. (2020). [17]). Nevertheless, the company
operates within a highly capital-intensive industry that requires significant investments in infrastructure,
technology, and transmission networks. Consequently, AGEL faces challenges related to financing,
regulatory uncertainty, grid integration, land acquisition, and project execution. Academic studies
indicate that despite rapid renewable energy expansion, firms operating in this sector must effectively
manage financial leverage, policy risks, and transmission constraints to sustain long-term
competitiveness (Luthra et al., 2015). [18]).

Overall, Adani Green Energy Limited has evolved into a significant contributor to India's renewable
energy transition and sustainable development agenda. Its strategic emphasis on large-scale renewable
generation, technological innovation, operational efficiency, and environmental stewardship has
positioned the company as a market leader within India's rapidly expanding clean energy industry.
Looking ahead, AGEL's continued success will depend on balancing aggressive capacity expansion
with financial discipline, responsible corporate governance, and continuous technological innovation
(Painuly (2001). [19]). As renewable energy increasingly becomes central to global climate mitigation
strategies, AGEL is well positioned to play an important role in supporting India's clean energy
ambitions while contributing to global sustainable development objectives. These developments are
consistent with scholarly findings highlighting the growing importance of renewable energy
investments, technological innovation, and sustainable corporate strategies in achieving long-term
economic and environmental resilience (Bhattacharya et al. (2017). [20]).

2.2 Rationale for selecting Adani green energy as a case study in Al-based corporate innovation:
Adani Green Energy Limited (AGEL) represents an appropriate case study for Al-based corporate
innovation because it operates at the intersection of renewable energy, digital transformation, and
sustainable development. As one of India's largest renewable energy companies, AGEL has rapidly
expanded its portfolio through utility-scale solar, wind, and hybrid energy projects while increasingly
adopting digital technologies to optimize operations (Sharma et al. (2022). [21]). The renewable energy
sector is becoming increasingly data-intensive, requiring artificial intelligence (Al), machine learning,
predictive analytics, and Internet of Things (IoT) technologies to improve forecasting accuracy,
predictive maintenance, asset monitoring, and grid management. Scholarly studies indicate that Al
significantly enhances renewable energy efficiency, operational reliability, and environmental
sustainability, making companies such as AGEL suitable examples for examining Al-driven corporate
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innovation (Burato (2025). [22]). Furthermore, recent research demonstrates that Al positively
contributes to green growth and strengthens the effectiveness of renewable energy systems, reinforcing
the relevance of AGEL as a contemporary case study in sustainable technological transformation
(Rehna (2025). [23]).

Another important reason for selecting AGEL is its strategic emphasis on innovation-led growth through
large-scale infrastructure development and operational digitalization. The company increasingly
employs digital asset management systems, drone-based inspections, real-time monitoring, robotic
cleaning technologies, and predictive maintenance solutions to improve plant performance and reduce
operational costs (Saini et al. (2026). [24]). Such initiatives align with emerging research suggesting
that Al and digital transformation enhance corporate innovation capabilities, improve resource
utilization, and strengthen competitive advantage within energy-intensive industries. Studies have
shown that Al-enabled digital transformation promotes continuous innovation, improves organizational
resilience, and accelerates green technological development, particularly in renewable energy firms
operating under dynamic market conditions (Jindal and Karthik (2026). [25]). These characteristics
position AGEL as a representative organization for examining how Al can be strategically integrated
into renewable energy business models.

AGEL also provides an excellent opportunity to investigate the relationship between Al adoption,
corporate sustainability, and environmental governance. Renewable energy companies operate in a
highly competitive environment characterized by climate commitments, regulatory pressures,
stakeholder expectations, and increasing demand for operational transparency (Acharya and Aithal
(2025). [26]). Artificial intelligence enables organizations to optimize energy generation, reduce
equipment failures, improve carbon efficiency, and support Environmental, Social, and Governance
(ESG) objectives. Academic literature consistently reports that Al-driven green innovation strengthens
corporate sustainability by improving decision-making quality, environmental performance, and long-
term organizational resilience (Singh et al. (2025). [27]). Similarly, studies on digital business
transformation demonstrate that renewable energy firms adopting advanced digital technologies achieve
greater operational flexibility and stronger value creation than traditional energy companies. These
findings provide a strong theoretical foundation for selecting AGEL as a model organization for
evaluating Al-enabled sustainable innovation.

Finally, AGEL is particularly relevant because its long-term strategic vision reflects the growing
convergence between renewable energy infrastructure and artificial intelligence. The Adani Group has
announced substantial investments in Al-ready infrastructure, renewable-powered digital ecosystems,
and advanced data center development, indicating that Al will become increasingly integrated into its
future business strategy. Such developments illustrate how renewable energy companies are evolving
beyond electricity generation toward digitally connected and intelligent energy ecosystems (Venugopal
(2025). [28]). From a scholarly perspective, AGEL therefore provides a comprehensive case for
examining how Al-based innovation can improve corporate performance, sustainability, competitive
advantage, and stakeholder value simultaneously. Consequently, the company offers valuable insights
for researchers, policymakers, and industry practitioners seeking to understand the strategic role of
artificial intelligence in accelerating renewable energy transitions and achieving sustainable corporate
growth.

2.3 Scope and relevance of exploratory research in evaluating Al firms:

Exploratory research plays a significant role in evaluating artificial intelligence (Al)-enabled
organizations because it facilitates the investigation of emerging technologies, evolving business
models, and innovation strategies in situations where established theoretical frameworks remain
limited. Al-driven firms operate in dynamic environments characterized by continuous technological
advancements, data-intensive operations, and rapidly changing customer expectations (Wamba-
Taguimdje et al. (2020). [29]). Consequently, exploratory research enables researchers to identify new
trends, understand organizational capabilities, and generate meaningful insights before developing
causal relationships or testing hypotheses. In the context of renewable energy companies such as Adani
Green Energy Limited (AGEL), exploratory research provides an appropriate methodological approach
to investigate how Al technologies contribute to operational efficiency, predictive maintenance, energy
forecasting, digital transformation, and sustainable business performance (Aithal and Aithal (2024).
[30]). Recent scholarly studies emphasize that Al is increasingly becoming a critical enabler of
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renewable energy transition, making exploratory research particularly valuable for understanding its
evolving applications and strategic implications (Helo and Hao (2022). [31]).

The scope of exploratory research extends beyond technological assessment by examining
organizational innovation, strategic decision-making, sustainability practices, and competitive
advantage (Grinstein & Goldman (2006). [32]). Al firms continuously develop new digital capabilities
that require flexible research designs capable of capturing emerging patterns rather than relying solely
on predefined variables. Exploratory studies therefore allow researchers to investigate Al adoption
across business functions, including asset management, intelligent automation, customer engagement,
cybersecurity, and environmental monitoring. In renewable energy organizations, Al applications
support smart grids, energy storage optimization, demand forecasting, and operational resilience,
thereby transforming traditional business models into intelligent digital ecosystems (Haakman et al.
(2021). [33]). Such research contributes to identifying future opportunities, implementation challenges,
and best practices for Al adoption while providing a foundation for subsequent descriptive and
explanatory studies.

The relevance of exploratory research is particularly evident in evaluating organizations pursuing
sustainability and digital transformation simultaneously (Cockburn et al. (2018). [34]). Companies such
as AGEL increasingly integrate artificial intelligence with renewable energy technologies to improve
environmental performance, operational reliability, and resource efficiency. Exploratory research
enables the examination of these interactions from multiple perspectives, including environmental,
social, governance (ESG), technological innovation, and organizational performance. It also supports
the identification of emerging governance issues such as Al ethics, data privacy, transparency,
explainability, and responsible innovation. Contemporary empirical research demonstrates that Al
positively influences green innovation, energy technology development, and sustainable business
transformation, highlighting the importance of exploratory investigations for understanding these
multidimensional relationships before developing comprehensive theoretical models (Seethamraju &
Hecimovic (2023). [35]).

From a strategic management perspective, exploratory research offers valuable insights for managers,
investors, policymakers, and researchers seeking to understand how Al creates long-term competitive
advantage within renewable energy firms. Unlike traditional quantitative studies that primarily measure
predefined outcomes, exploratory research uncovers new strategic opportunities, organizational
capabilities, innovation pathways, and digital transformation practices that may not yet be fully
documented (Khalifa et al. (2021). [36]). In the case of Adani Green Energy Limited, this approach
facilitates a comprehensive understanding of how Al can support renewable energy generation, smart
infrastructure, predictive analytics, and sustainable corporate innovation while responding to evolving
stakeholder expectations (Hruby (2024). [37]). Therefore, exploratory research serves as an essential
methodological foundation for evaluating Al-driven firms operating in rapidly changing technological
environments and contributes significantly to future academic research and evidence-based managerial
decision-making (Fonder (2025). [38]).

3. REVIEW OF LITERATURE :

3.1 Previous research on Al business models, innovation ecosystems, and case study methodology:
Artificial intelligence (Al) has become a transformative force in modern organizations by reshaping
business models and enabling firms to create, deliver, and capture value more effectively. Earlier
research primarily focused on the technical capabilities of Al, whereas recent studies emphasize its
strategic role in enhancing organizational innovation, operational efficiency, customer engagement, and
competitive advantage (Farayola et al. (2023). [39]). Al-driven business models support intelligent
decision-making, predictive analytics, automation, and data-driven strategies that improve
organizational performance. As Al technologies continue to evolve, businesses are increasingly
integrating them into their core operations to strengthen innovation capabilities and achieve sustainable
growth (Barile et al. (2026). [40]).

Innovation ecosystems have emerged as an essential component of Al-enabled organizational
transformation. Rather than relying solely on internal resources, firms increasingly collaborate with
technology providers, research institutions, governments, startups, and customers to accelerate
innovation and knowledge creation (Zhao and Liu (2025). [41]). Such collaborative ecosystems
facilitate resource sharing, technological learning, and co-development of Al solutions that generate
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long-term competitive advantages. Researchers have observed that successful Al implementation
requires alignment between business model innovation and ecosystem development, enabling
organizations to respond effectively to rapidly changing technological and market environments
(Steiber and Alvarez (2025). [42]).

Case study methodology has been widely adopted in Al research because it provides an in-depth
understanding of complex organizational phenomena within real-world contexts. Al implementation
differs significantly across industries depending on organizational capabilities, technological readiness,
leadership support, and environmental conditions (Burstrom et al. (2021). [43]). Consequently,
qualitative and exploratory case studies enable researchers to investigate how organizations integrate
Al into strategic planning, operational processes, and innovation activities. This methodological
approach is particularly useful for examining emerging technologies where theoretical frameworks are
still evolving and where rich contextual evidence is required to understand organizational
transformation (Cavazza et al. (2023). [44]).

Previous studies have also demonstrated that Al contributes significantly to digital transformation by
improving productivity, operational resilience, customer experience, and strategic decision-making.
Organizations adopting Al increasingly leverage intelligent automation, machine learning, and
advanced analytics to optimize business processes and enhance innovation capabilities (Xu et al. (2019).
[45]). Research further indicates that Al supports sustainability initiatives by improving resource
efficiency, reducing operational costs, and enabling environmentally responsible business practices.
These developments highlight the growing importance of Al as both a technological and strategic
resource for organizations operating in highly competitive and knowledge-intensive industries
(Capatina et al. (2026). [46]).

Overall, the existing literature suggests that Al business models, innovation ecosystems, and case study
methodologies are closely interconnected in explaining organizational transformation and long-term
competitive advantage. Although considerable progress has been made in understanding Al-enabled
innovation, further research is needed to examine its application within specific industries such as
renewable energy. An in-depth case study approach therefore provides valuable opportunities to explore
how AI supports sustainable business growth, operational excellence, and strategic innovation in
organizations, while also contributing to the broader understanding of digital transformation and
responsible Al adoption (Jin and Miles (2024). [47]).

3.2 Scholarly references on AI ethics, corporate governance in tech and performance
benchmarking:

Artificial intelligence (AI) has become an integral component of modern business strategy, enabling
organizations to improve operational efficiency, innovation, and decision-making. However, the rapid
deployment of Al has also raised significant concerns regarding ethics, transparency, accountability,
fairness, and responsible governance (Tomic (2018). [48]). Recent literature emphasizes that Al systems
should be designed and implemented in accordance with ethical principles that promote fairness,
privacy protection, explainability, and human oversight. Organizations adopting Al are increasingly
expected to establish governance frameworks that ensure responsible data management, regulatory
compliance, and stakeholder trust (Werle and Brem (2026). [49]). Researchers argue that ethical Al not
only minimizes organizational risks but also strengthens corporate reputation and long-term
sustainability by aligning technological innovation with societal expectations (Secundo et al. (2025).
[50]).

Corporate governance has consequently evolved to accommodate the growing influence of Al in
strategic decision-making and organizational management. Traditional governance mechanisms are
being supplemented with Al governance policies that define responsibilities for algorithmic
accountability, cybersecurity, risk management, and regulatory compliance (Leone et al. (2021). [51]).
Effective governance structures ensure that Al applications support organizational objectives while
mitigating legal, ethical, and operational risks. Studies indicate that organizations with strong
governance frameworks are better positioned to leverage Al technologies for innovation, improve
strategic agility, and enhance stakeholder confidence. In technology-intensive industries, governance
practices have become increasingly important for balancing innovation with responsible corporate
behavior and sustainable value creation (Roundy and Asllani (2024). [52]).
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The literature further highlights that Al ethics and corporate governance are closely linked to
environmental, social, and governance (ESG) performance. Organizations are increasingly integrating
Al into sustainability initiatives to optimize resource utilization, improve energy efficiency, reduce
carbon emissions, and strengthen environmental performance (Tang et al. (2025). [53]). At the same
time, Al governance frameworks promote transparency, fairness, and accountability in organizational
decision-making, thereby supporting broader ESG objectives. Researchers emphasize that responsible
Al adoption requires continuous monitoring of algorithmic performance, stakeholder engagement, and
adherence to international ethical standards. Such practices contribute to sustainable innovation while
enhancing organizational resilience and competitive advantage (Lee et al. (2019). [54]).

Performance benchmarking has emerged as another important area of Al research because organizations
require measurable indicators to evaluate the effectiveness of Al implementation. Benchmarking
enables firms to compare their technological capabilities, innovation outcomes, operational efficiency,
and financial performance against industry best practices. Al-based performance benchmarking
incorporates key performance indicators such as predictive accuracy, process automation, operational
productivity, customer satisfaction, sustainability outcomes, and financial returns. Comparative
benchmarking also assists managers in identifying performance gaps, optimizing business processes,
and supporting evidence-based strategic decision-making. As Al technologies continue to evolve,
benchmarking frameworks are increasingly incorporating ethical and governance indicators alongside
traditional financial and operational metrics (Sjodin et al. (2023). [55]).

Overall, the existing body of literature demonstrates that Al ethics, corporate governance, and
performance benchmarking are interrelated dimensions of successful digital transformation. Ethical
governance ensures that Al technologies are implemented responsibly, while performance
benchmarking provides organizations with objective measures for evaluating innovation and business
outcomes. These concepts are particularly relevant for renewable energy companies such as Adani
Green Energy Limited, where Al applications influence operational efficiency, sustainability
performance, and stakeholder value. Integrating ethical Al principles, robust governance mechanisms,
and comprehensive benchmarking practices enables organizations to achieve sustainable competitive
advantage while fostering innovation, transparency, and long-term corporate growth (Reim et al. (2020).

[56]).
3.3 Current status:
Table 1 contains a summary of the current status of published scholarly research on Adani Green Energy

Limited, highlighting key themes with some peer-reviewed journal articles:

Table 1: Summary of the current status of published scholarly research on Adani Green Energy Limited

S. No. Key Issues Current Status Reference

1 Domestic Financing | Adani Green Energy Limited has | Nayak, [. (2024).
for Renewable strengthened  its renewable  energy | [57]
Energy Projects expansion through domestic financing

mechanisms, including bank lending,
institutional finance, and green financing
instruments that support large-scale solar
and wind projects.

2 Corporate Venturing | Corporate venturing has enabled AGEL to | Vatsyayan, S.,
and Sustainable accelerate innovation, improve renewable | Rakesh, K. D.,
Innovation energy deployment, and strengthen | Priya, M. S., &

sustainability through strategic | Kabiraj, S. (2025).
investments, collaborations, and | [58]

technological advancements within India's
clean energy ecosystem.

3 Financial Stability Financial performance benchmarking using | Perwez, M. S., &
and Performance the Altman Z-Score indicates that | Ahmad, R. (2025).
Benchmarking renewable energy firms require strong | [59]

liquidity, efficient capital management, and
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sustainable financial strategies to ensure
long-term business survival and resilience.

4 Catalytic Funding Cfe;tal}./tic fufflding. 1has ernlelrgt?d as fan Soul?ihari, T,
for Sustainable effective inancial ~ mechanism  for Nanda, S. S.,
Investments mobilizing private investments mto Jayaprakasan, P. P.,

renewable energy infrastructure, reducing | Indu, P, &
investment risks, and accelerating India's | Shobha, C. V.
transition toward sustainable energy | (2026). [60]
development.

5 Renewable Energy Adoption of renewable energy under | Singhal, A. (2025).
under ESG Environmental, Social, and Governance | [61]
Frameworks (ESG) frameworks has enhanced corporate

sustainability, climate resilience, investor
confidence, and responsible business
practices across India's renewable energy
sector.

6 Green Finance and Green finance has become a significant | Bhatnagar, M.,
Sustainable driver of renewable energy investments by | Taneja, S., &
Entrepreneurship supporting green startups, promoting | Ozen, E. (2022).

innovation, and facilitating sustainable | [62]
entrepreneurship  within India's clean
energy economy.

7 Green Finance and Green finance improves the global | Sharma, P., &
Export competitiveness of India's renewable | Choudhary, A. K.
Competitiveness energy sector by encouraging investment in | (2025). [63]

clean technologies, improving
environmental performance, and supporting
sustainable industrial growth.

8 Impact of T.he- Hindenburg Research- report Singhania, C. N.-,
Hindenburg mgmﬁcantly qffegted .the Adani Group's | Patil, M.,Yadaw,
Research Report on market capitalization, investor confidence, | S., & Vanjare, C.
Adani Group and corporate governance perceptions. The | (2024). [64]

study highlights the importance of financial
transparency, effective risk management,
regulatory  compliance, and  strong
corporate  governance in  restoring
stakeholder trust and ensuring long-term
sustainability.

9 Renewable Energy Government policies, financial incentives, | Dubey, B.,
Policies and Energy | and regulatory support have accelerated | Agrawal, S., &
Security renewable energy adoption, improved | Sharma, A. K.

energy security, and encouraged long-term | (2023). [65]
investments in India's renewable energy
sector.

10 Financial Innovation | Innovative financing models are facilitating | Anjanappa, J., &
for Green Hydrogen | investments in green hydrogen | Bhattacharya, A.
Investment infrastructure, supporting India's | (2024). [66]

decarbonization objectives and expanding
future opportunities for renewable energy
companies.

4. OBJECTIVES OF THE PAPER :

(1) To evaluate the strategic initiatives undertaken by Adani Green Energy Limited in achieving
sustainability and market leadership.
(2) To analyze the financial performance and growth trends of AGEL over recent years.
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(3) To assess the role of sustainability practices in AGEL’s overall business model.

(4) To examine the innovation and technological advancements adopted by AGEL in renewable
energy operations.

(5) To evaluate AGEL’s competitive position and market share within India’s renewable energy
sector.

(6) To identify the key challenges and risks impacting AGEL’s strategic and financial growth.

(7) To provide strategic recommendations for enhancing AGEL’s long-term value and
competitiveness.

5. METHODOLOGY :

5.1 Exploratory case study method:

This study adopts an exploratory case study method to analyze the strategic and financial dimensions
of Adani Green Energy Limited (AGEL), with an emphasis on sustainability, innovation, and market
leadership. The exploratory case study approach is particularly appropriate for understanding
contemporary phenomena within real-life contexts where boundaries between the phenomenon and its
environment are not clearly defined (Yin (2014). [67]). It allows the researcher to generate in-depth
insights by using multiple sources of evidence such as financial statements, sustainability reports,
strategic disclosures, and third-party assessments. This methodology is useful when the research
question is descriptive or explanatory and focuses on "how" and "why" questions related to strategic
decision-making (Baxter and Jack (2008). [68]). Case studies also provide the flexibility to explore
complex organizational dynamics and sector-specific issues, making them ideal for investigating
AGEL’s role in India’s evolving renewable energy landscape (Ridder (2017). [69]). Moreover,
exploratory case studies are particularly effective in uncovering emergent patterns and relationships,
especially in under-researched domains such as corporate sustainability in emerging markets (Aithal &
Aithal (2023). [70]). The case study design employed here facilitates the triangulation of qualitative and
quantitative data, enriching the analytical depth and ensuring validity (Tellis (1997). [71]). By focusing
on a single, information-rich case, the method allows for a nuanced understanding of AGEL’s strategic
alignment with global climate goals and its innovative responses to policy, market, and environmental
challenges. The approach also supports theoretical generalization and contributes to the broader
literature on strategic management in the renewable energy sector. This methodology thus offers a
comprehensive framework for evaluating both internal strategies and external positioning of AGEL
within the Indian energy ecosystem.

5.2 Qualitative and Quantitative Data Sources: financial reports, technical whitepapers, media
analysis, academic publications:

To ensure a comprehensive and triangulated understanding of Adani Green Energy Limited’s (AGEL)
strategic and financial positioning, this study integrates both qualitative and quantitative data sources.
Quantitative data is primarily derived from audited financial reports, investor presentations, and stock
exchange disclosures, which provide metrics related to profitability, capital structure, operational
efficiency, and investment trends. Financial statements are essential for tracking firm-level performance
over time and benchmarking it against industry standards (Beaver (1966). [72]). These data are
complemented by technical whitepapers and industry reports published by energy regulatory authorities
and third-party consultants, which offer insights into AGEL’s innovation strategy, project-level
implementation, and compliance with global sustainability standards (Kothari et al. (2010). [73]). By
combining company-level data with sector-specific performance reports, the analysis ensures depth and
objectivity in financial interpretation.

On the qualitative front, this research utilizes media analysis, academic literature, and expert
commentary to examine the narratives surrounding AGEL’s sustainability claims and innovation-led
strategies. Academic journals and scholarly databases are used to identify theoretical frameworks
relevant to green innovation, strategic management, and market leadership in the renewable energy
sector (Hart & Dowell (2011). [74]). Media sources including newspapers, trade publications, and
online financial platforms are analyzed using content analysis techniques to capture stakeholder
sentiment, regulatory discourse, and reputational signals (Neuendorf (2002). [75]). This blending of
qualitative insights with numerical data enables a holistic assessment of AGEL’s corporate strategy,
offering an interpretive lens into the company's public positioning and internal alignment with
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sustainable development goals (Sinkovics et al. (2008). [76]). Thus, the multi-source data framework
enhances the study’s validity and provides a balanced evaluation of both tangible and intangible drivers
of firm performance.

5.3 Use of strategic business analysis frameworks:

To critically examine Adani Green Energy Limited’s (AGEL) strategic posture and sustainability
orientation, this study incorporates multiple strategic business analysis frameworks, including SWOC
(Strengths, Weaknesses, Opportunities, Challenges), ABCD (Advantages, Benefits, Constraints,
Disadvantages), and PESTLE (Political, Economic, Social, Technological, Legal, and Environmental
analysis). These frameworks are widely employed in strategic management research to evaluate internal
capabilities and external environmental forces (Gupta et al. (2013). [77]). The SWOC framework aids
in identifying AGEL’s core competencies, such as its large-scale renewable energy portfolio, while also
recognizing potential challenges including policy uncertainty and capital-intensive expansion (Giirel &
Tat (2017). [78]). The ABCD framework, often used in sustainability evaluation, further breaks down
AGEL’s strategic advantages in terms of technological innovation and environmental compliance,
while critically assessing constraints such as regulatory barriers or market volatility (Raj & Attri (2010).
[79D).

In parallel, the PESTLE framework is employed to analyze macro-environmental factors affecting
AGEL’s strategic decisions, especially in the context of India’s evolving renewable energy policies and
global climate goals. This method is essential for capturing non-market forces, such as political shifts,
economic trends, and social pressures that directly influence corporate strategy (Yiiksel (2012). [80]).
Through this integrative use of frameworks, the research ensures a multi-dimensional assessment that
links strategic inputs with organizational outcomes. These tools not only provide structured insights
into the external-internal strategic environment but also support scenario planning and risk mitigation
strategies, enabling the formulation of informed recommendations for AGEL’s sustained market
leadership (del Burgo (2020). [81]). The synergistic application of these frameworks enhances
analytical rigor, bridging qualitative assessment with empirical relevance in the context of India’s
renewable energy sector.

6. COMPANY PROFILE: ADANI GREEN ENERGY LIMITED :

6.1 History and founding:

Adani Green Energy Limited (AGEL) is a key entity within the Adani Group, a conglomerate founded
by Gautam Adani in 1988, initially focused on commodity trading and port operations. AGEL was
officially incorporated in 2015 as a part of the Adani Group’s strategic diversification into the renewable
energy sector, capitalizing on India’s expanding green energy ambitions and favorable regulatory
policies (Palit and Bandyopadhyay (2016). [82]). The foundation of AGEL was guided by the
government’s ambitious targets under the National Solar Mission, with the vision of achieving energy
security through renewable sources. By aligning corporate vision with policy frameworks like the
Electricity Act (2003) and India’s Intended Nationally Determined Contributions (INDCs), AGEL
rapidly scaled its operations to become one of India’s largest renewable energy companies (Kumar et
al. (2022). [83]).

The company’s early years were marked by aggressive project development and strategic partnerships,
including collaborations with global energy firms and state utilities. AGEL initially focused on solar
photovoltaic (PV) installations, with its first utility-scale solar projects commissioned in southern and
western India. This period of early expansion was enabled by competitive tariff bidding, government
subsidies, and access to capital through Adani Group’s diversified financing channels. By 2017, the
company had begun acquiring and consolidating renewable energy assets, signaling a shift from a
project-based model to a long-term asset ownership strategy. This laid the foundation for vertical
integration and scalability in renewable energy operations (Kumar (2022). [84]).

The strategic listing of AGEL on Indian stock exchanges in 2018 was a significant milestone,
reinforcing its corporate identity and allowing it to independently attract investors focused on
Environmental, Social, and Governance (ESG) performance. This move coincided with growing global
investor interest in green finance, sustainability-linked bonds, and ESG-aligned equities. As one of the
few Indian firms dedicated solely to renewable energy generation at utility scale, AGEL gained visibility
for its focus on transparency, clean energy targets, and alignment with United Nations Sustainable
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Development Goals (SDGs). This has been particularly instrumental in positioning the company as a
preferred partner for large-scale renewable energy contracts across India (Sachdeva et al. (2026). [85]).
Over time, AGEL has significantly broadened its portfolio, expanding into wind and hybrid energy
projects. It became the first Indian company to commission a hybrid renewable energy park combining
solar and wind power in Gujarat, enhancing energy efficiency and grid stability. The company has also
committed to operating 25 GW of renewable energy capacity by 2025, aligning with India’s
decarbonization targets under COP21. This scale of ambition is underpinned by a strong project
pipeline, robust infrastructure planning, and continued investment in automation and data analytics for
project optimization (Hanspal (2024). [86]).

AGEL’s historical trajectory reflects a deliberate convergence of policy opportunity, technological
capability, and strategic corporate planning. Its emergence as a leader in India’s renewable energy space
was not only driven by internal competencies but also by its responsiveness to external factors including
climate policy, energy demand, and global investment flows. The founding and subsequent growth of
AGEL exemplify how Indian corporations can leverage structural reforms, policy advocacy, and private
capital to foster sustainable energy transitions in developing economies. Through a combination of
innovation, scalability, and sustainability-focused governance, AGEL continues to set benchmarks for
renewable energy development in South Asia (Rajendran Pillai et al. (2023). [87]).

6.2 Vision and Mission:

Adani Green Energy Limited (AGEL) articulates a mission centered on enabling India’s energy
transition through sustainable and affordable renewable energy solutions. Its mission emphasizes a dual
focus: environmental stewardship and national energy security. As climate change and carbon reduction
gain global urgency, companies like AGEL position themselves as catalysts in this transformation by
integrating sustainability with business profitability (Bartkus and Glassman (2008). [88]). AGEL’s
mission supports India’s commitment under the Paris Agreement and aligns with the United Nations
Sustainable Development Goal 7 (Affordable and Clean Energy), thereby situating the firm’s goals
within both domestic and global frameworks.

The vision of AGEL is to become the world’s largest renewable energy company, a statement that
reflects both ambition and strategic clarity. This vision resonates with emerging corporate trends where
organizations use visionary objectives to drive innovation, stakeholder alignment, and long-term
competitive advantage. For AGEL, this means not only expanding its generation capacity but also
enhancing technological integration, optimizing operational efficiency, and leading in ESG
performance metrics. The firm’s vision underpins its robust investment in solar, wind, and hybrid
technologies and its plan to achieve 45 GW of renewable capacity by 2030, showcasing its commitment
to scale and global leadership (Collins and Porras (1996). [89]).

AGEL’s mission and vision also serve as guiding principles for corporate governance and strategy
formulation. In contemporary corporate management, a clearly defined and authentic mission and vision
foster organizational identity, shape decision-making, and influence investor perception. For AGEL,
these statements are more than aspirational they are integrated into performance metrics, sustainability
reporting, and stakeholder communication. Through periodic updates in its annual sustainability
disclosures and investor briefings, AGEL reinforces transparency and ensures alignment with its
mission-driven objectives (Eccles et al. (2014). [90]).

Furthermore, AGEL’s mission reflects the broader Adani Group philosophy of “Growth with
Goodness,” which integrates environmental and social impact into business outcomes. This embedded
approach has been associated with higher institutional trust and better resilience in volatile policy or
financial environments. The mission’s focus on affordability, innovation, and inclusivity makes
AGEL’s renewable initiatives not only commercially viable but also socially transformative,
contributing to job creation, rural electrification, and grid decentralization in underserved regions of
India (Hart and Milstein (2003). [91]).

Finally, the role of a clearly defined mission and vision is increasingly acknowledged in renewable
energy firms as a strategic tool for managing environmental risk and creating stakeholder legitimacy.
In the Indian context, where renewable energy is a fast-evolving and policy-sensitive sector, a forward-
looking mission like AGEL’s supports adaptive capacity and strategic foresight. It enables AGEL to
anticipate regulatory changes, attract ESG-conscious investors, and maintain competitive agility in a
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dynamic energy landscape. By framing its mission and vision as strategic levers, AGEL builds a strong
foundation for long-term impact and market leadership.

6.3 Key products and milestones:

Adani Green Energy Limited (AGEL) has established itself as one of India's leading renewable energy
companies through the large-scale development of solar, wind, and hybrid power projects. Since its
incorporation in 2015, the company has focused on utility-scale renewable energy generation to support
India's clean energy transition and energy security objectives. AGEL's early milestones included the
commissioning of large solar photovoltaic and wind energy projects across Rajasthan, Gujarat,
Karnataka, Tamil Nadu, Andhra Pradesh, and other states. These projects significantly increased the
company's operational renewable energy capacity while contributing to India's national renewable
energy targets. Through continuous investment in advanced solar technologies, digital monitoring
systems, and grid integration, AGEL has strengthened its position as one of the world's fastest-growing
renewable energy developers (Kakarla (2026). [92]).

A major milestone in AGEL's growth occurred in 2020, when the company secured the world's largest
solar energy contract from the Solar Energy Corporation of India (SECI). The project comprised 8 GW
of solar power generation integrated with 4 GW of domestic solar photovoltaic manufacturing capacity,
representing one of the largest renewable energy awards globally. This achievement reinforced AGEL's
leadership in utility-scale renewable energy development and aligned with the Government of India's
"Make in India" initiative by promoting domestic manufacturing of solar modules. The project
demonstrated the company's capability to execute integrated renewable energy solutions while
supporting India's ambitious renewable energy and carbon reduction goals (Singhania et al. (2020).
[93]).

Building upon its rapid expansion, AGEL significantly strengthened its renewable energy portfolio
through the acquisition of SB Energy India in 2021. This strategic acquisition substantially increased
the company's operational and under-construction renewable energy capacity, making AGEL one of the
largest renewable energy companies in India and among the leading renewable energy developers
globally. The acquisition diversified AGEL's solar and wind asset portfolio, improved geographic
presence, and enhanced operational efficiency through economies of scale. Simultaneously, the
company accelerated the adoption of digital technologies, including Artificial Intelligence (Al), Internet
of Things (IoT), Supervisory Control and Data Acquisition (SCADA) systems, drone-based inspections,
predictive analytics, and machine learning, to optimize plant performance, improve predictive
maintenance, reduce operational costs, and maximize energy generation across its renewable energy
assets (Gupta and Jindal (2024). [94]).

More recently, AGEL has embarked on the development of the Khavda Renewable Energy Park in
Gujarat, envisioned as one of the world's largest renewable energy projects with an estimated capacity
of approximately 30 GW upon completion. The project integrates large-scale solar and wind generation
with advanced digital asset management systems and smart grid technologies to improve energy
efficiency and grid reliability. Alongside its continued expansion of renewable energy capacity, AGEL
has strengthened its commitment to sustainability, ESG practices, and technological innovation by
incorporating Al-enabled monitoring, automated performance optimization, and real-time operational
intelligence into its renewable energy operations. These milestones demonstrate AGEL's transformation
from a domestic renewable energy developer into a globally recognized clean energy company that
combines large-scale infrastructure development with digital innovation to support India's transition
toward a low-carbon and sustainable energy future (Agarwalla and Pandey (2023). [95]).

6.4 Organizational structure and parent company relationship with Adani group:

Adani Green Energy Limited (AGEL) functions as a publicly listed subsidiary of the Adani Group, one
of India’s largest and most diversified conglomerates. The Adani Group, founded by Gautam Adani in
1988, has expanded into multiple verticals including ports, logistics, power, transmission, and
renewables. AGEL was incorporated in 2015 as a focused initiative under the Group’s broader strategy
to transition towards sustainable infrastructure and clean energy. The parent-subsidiary relationship
enables AGEL to leverage the Adani Group’s capital strength, infrastructure capabilities, and integrated
operational systems, thereby gaining a strategic edge in project execution and risk mitigation (Babu et
al. (2025). [96]).
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The organizational structure of AGEL reflects a streamlined and vertically integrated model. It operates
through multiple special purpose vehicles (SPVs) and wholly owned subsidiaries that manage project
development, operations, maintenance, and asset ownership across geographies. This structural
fragmentation allows for project-specific financing and risk allocation, a common approach in capital-
intensive industries like renewable energy. The corporate governance framework is composed of a board
of directors that includes both executive and independent members, supported by specialized
committees on audit, risk, ESG, and corporate social responsibility. This structure reflects an alignment
with global corporate governance norms and enhances investor confidence, especially among
institutional and ESG-focused stakeholders (Khanna and Palepu (2000). [97]).

The strategic role of the Adani Group in AGEL's evolution is evident in its ownership and capital
infusion. As of 2025, the Adani Group retains a majority equity stake (approximately 55%) in AGEL,
giving it effective control over strategic direction, resource allocation, and executive appointments.
Additionally, the parent company plays a crucial role in infrastructure synergies, such as land
acquisition, logistics, and transmission, through other Adani subsidiaries like Adani Transmission and
Adani Ports. This cross-subsidiary coordination reduces transaction costs and enhances operational
efficiency, a strategy aligned with conglomerate theory in emerging markets (Charles Rajesh Kumar
and Majid (2024). [98)]).

The collaboration between AGEL and its parent is further amplified through shared sustainability goals
and ESG reporting practices. The Adani Group's group-wide philosophy of “Growth with Goodness”
informs AGEL’s mission, particularly in promoting environmental stewardship, inclusive growth, and
innovation. AGEL aligns its sustainability disclosures with the broader ESG metrics adopted by the
parent group, ensuring standardization and traceability across all subsidiaries. Moreover, group-level
brand equity, policy advocacy, and global partnerships such as with TotalEnergies have directly
benefited AGEL by enhancing its global visibility and financial credibility (Alka et al. (2025). [99]).
In sum, the relationship between AGEL and the Adani Group represents a strategic interdependence
where the parent enables scalability, financial backing, and institutional trust, while AGEL delivers on
the group’s clean energy and climate goals. The organizational architecture and parent-subsidiary
synergy exemplify how conglomerates in emerging economies can successfully deploy capital and
governance frameworks to pursue sustainability transitions. The embeddedness of AGEL within the
Adani Group not only ensures financial robustness but also facilitates long-term competitiveness in
India’s rapidly transforming energy landscape.

7. BUSINESS MODEL OF ADANI GREEN ENERGY AND COMPETITORS :

(1) Independent Power Producer (IPP) Business Model:
Adani Green Energy Limited primarily operates as an Independent Power Producer (IPP), developing,
owning, operating, and maintaining large-scale solar, wind, and hybrid renewable energy projects.
Rather than manufacturing renewable energy equipment, the company focuses on generating clean
electricity and supplying it to government agencies, distribution companies (DISCOMSs), and
commercial customers under long-term agreements.
¢ Revenue Channel: Revenue is generated through long-term Power Purchase Agreements
(PPAs) with organizations such as the Solar Energy Corporation of India (SECI), NTPC, state
electricity distribution companies, and commercial & industrial consumers.
e Value Proposition: Deliver reliable, affordable, and sustainable renewable electricity while
generating predictable long-term cash flows through contracted energy sales.
(2) Utility-Scale Renewable Infrastructure Development Model:
AGEL follows a utility-scale infrastructure development model by investing in large solar parks, wind
farms, and hybrid renewable energy projects across India. The company undertakes project
identification, land acquisition, engineering, procurement, construction, commissioning, and long-term
operation of renewable energy assets.
¢ Revenue Channel: Electricity sales from utility-scale renewable energy projects, capacity
expansion, and long-term project returns.
e Value Proposition: Achieve economies of scale, reduce the cost of renewable energy
generation, and support India's clean energy transition through large infrastructure investments.
(3) Green Financing and Sustainable Investment Model:
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Adani Green Energy finances its renewable energy expansion through green bonds, sustainability-
linked loans, project financing, institutional investors, and international climate finance. This business
model enables the company to undertake capital-intensive renewable energy projects while maintaining
financial flexibility and supporting sustainable development objectives.
¢ Revenue Channel: Long-term project financing, green bonds, institutional investments, and
returns generated from renewable energy assets.
e Value Proposition: Mobilize sustainable capital for renewable energy expansion while creating
long-term value for investors and supporting environmental sustainability.
(4) Digital and AI-Enabled Asset Management Model:
AGEL increasingly integrates Artificial Intelligence (Al), Internet of Things (IoT), Supervisory Control
and Data Acquisition (SCADA), drone technology, predictive analytics, and machine learning into its
renewable energy operations. These digital technologies enable real-time monitoring, predictive
maintenance, operational optimization, and improved energy generation efficiency across renewable
energy assets.
e Revenue Channel: Improved operational efficiency, reduced maintenance costs, increased
plant availability, and higher renewable energy generation.
e Value Proposition: Enhance operational reliability, maximize asset performance, optimize
renewable energy output, and improve long-term profitability through digital transformation.
(5) Hybrid Renewable Energy Integration Model:
The company is expanding its portfolio by integrating solar, wind, and battery energy storage systems
into hybrid renewable energy projects. This model improves power reliability by balancing intermittent
renewable energy sources and supporting grid stability through diversified clean energy generation.
e Revenue Channel: Long-term electricity sales from hybrid renewable projects and enhanced
utilization of renewable assets.
e Value Proposition: Deliver uninterrupted clean energy, improve energy efficiency, reduce
intermittency, and strengthen grid reliability while supporting India’s renewable energy targets.
(6) ESG and Sustainability-Centric Business Model:
Environmental, Social, and Governance (ESG) principles are integrated into AGEL's overall business
strategy. The company emphasizes responsible environmental management, carbon emission reduction,
biodiversity conservation, sustainable resource utilization, and community development alongside
renewable energy expansion.
e Revenue Channel: Increased investor confidence, access to ESG-focused financing, sustainable
investment opportunities, and long-term corporate value creation.
e Value Proposition: Promote sustainable development, responsible corporate governance,
climate resilience, and long-term stakeholder value while contributing to India's net-zero and
clean energy goals.

Table 2: Comparison with major competitors

Feature Adani Green Energy Renew Energy Tata Power Solar
Business Focus Utility-scale generation via [Mixed generation (large [ Rooftop, module
solar, wind, hybrid and distributed) manufacturing, EPC
Scale and Rapid inorganic growth, [Moderate growth, SPAC [ Vertical integration,
Expansion Strategy| acquisitions, hybrid parks [listing, M&A manufacturing as core
Revenue Model Long-term PPAs  with [Long-term  PPAs  + | EPC contracts, rooftop
sovereign utilities distributed contracts PPAs, module sales
Manufacturing Emergmg cell/module? Minimal direct | Established cell/module
. production under Adani . L
Integration manufacturing production lines
Group
.. International investor | Established brand,
Competitive Conglomerate support, . . .
. . access, diversified | integrated solar
Advantage land, logistics, financing . .
portfolio solutions
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Insights and Strategic Differences:

e Adani Green Energy Limited (AGEL) follows a pure-play renewable energy business model,
concentrating exclusively on utility-scale solar, wind, and hybrid power generation. Its strategy
emphasizes long-term Power Purchase Agreements (PPAs), large-scale infrastructure
development, digital asset management, and sustainability. Unlike diversified power
companies, AGEL derives the majority of its revenue from renewable energy generation,
providing stable and predictable cash flows.

¢ ReNew Energy Global adopts a similar renewable-focused Independent Power Producer (IPP)
model but differentiates itself through greater diversification across corporate renewable
solutions, energy storage, and international investment partnerships. Tata Power Renewable
Energy follows a more integrated business model by combining renewable generation with
power distribution, rooftop solar, electric vehicle (EV) charging infrastructure, and engineering,
procurement, and construction (EPC) services. NTPC Green Energy benefits from strong
government support and public-sector backing, while JSW Energy maintains a balanced
portfolio of renewable and conventional power assets, reducing dependence on a single energy
source.

e AGEL's business model prioritizes large-scale renewable capacity expansion, operational
efficiency, digital transformation, and ESG-driven sustainable growth. The company has
increasingly adopted Artificial Intelligence (Al), Internet of Things (IoT), SCADA systems,
drone-based inspections, and predictive analytics to optimize renewable energy operations and
maximize asset performance. This technology-driven operational strategy distinguishes AGEL
from several competitors that remain focused primarily on conventional power generation or
diversified utility businesses.

Overall, AGEL's specialization in renewable energy, combined with long-term contracted revenues,
green financing initiatives, and digital innovation, provides a strong competitive advantage in India's
rapidly expanding clean energy sector. However, compared with competitors such as Tata Power and
ReNew Energy Global, further diversification into energy storage, green hydrogen, distributed energy
solutions, and international renewable markets could strengthen its long-term resilience and global
competitiveness. A balanced strategy that combines large-scale renewable infrastructure with
technological innovation, financial sustainability, and diversified clean energy solutions will enable
AGEL to sustain its leadership while supporting India's transition toward a low-carbon economy.

8. FUNCTIONAL ANALYSIS :

8.1 SWOC Analysis:

About SWOC Analysis:

SWOC analysis an acronym for Strengths, Weaknesses, Opportunities, and Challenges is a strategic
planning tool widely used across academic, corporate, and institutional settings to evaluate internal and
external factors influencing performance and decision-making. It extends the classical SWOT model
by focusing on challenges rather than threats, emphasizing proactive strategies for institutional and
organizational sustainability (Sushil and Dhir (2024). [100]). Researchers have argued that SWOC helps
institutions align resources with environmental demands while identifying areas of improvement and
innovation (Phadermrod, Crowder, & Wills, 2019). In higher education, for instance, SWOC has proven
to be an effective mechanism to guide strategic planning and policy formulation by enabling an
objective evaluation of institutional capabilities and environmental conditions (Khuntia (2024). [101]).
This analytical approach has also found relevance in sustainability studies, aiding the integration of
environmental, social, and economic dimensions into decision-making processes.

Moreover, SWOC analysis is increasingly utilized in public sector management and rural development
strategies due to its adaptability and participatory methodology (Dhir (2019). [102]). It facilitates a
structured assessment of dynamic challenges such as globalization, digital transformation, and
environmental constraints, offering tailored strategic alternatives Dutta and (Pati (2025). [103]). The
method has been particularly impactful in identifying development priorities in sectors like agriculture
and tourism, where local strengths and global opportunities must be carefully balance (Zeng et al.
(2023). [104]). Furthermore, SWOC fosters internal collaboration and external stakeholder
engagement, which enhances institutional resilience and long-term vision (Sambasivam and Narayana
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Sarma (2024). [105]). The holistic and action-oriented perspective that SWOC offers distinguishes it as
a critical component in contemporary strategic frameworks.

Strengths of Adani Green Energy Limited:

Table 3: Strengths of Adani Green Energy Limited

S. No. | Key Strengths Description
1 Commitment to Renewable AGEL invests in smart energy management systems
Energy Al Integration powered by Al for predictive maintenance and
performance optimization of solar/wind assets.
2 Skilled Talent Pool in AI and The company has been building a strong team of
Data Analytics engineers, analysts, and data scientists with expertise in
Al and sustainability technologies.
3 Research and Innovation AGEL collaborates with academic and tech institutions
Leadership to advance Al-driven renewable solutions, mimicking
Alphabet’s R&D-centric model.
4 Ethical Governance Practices | The company has adopted ESG (Environmental,
in Sustainability Social,  Governance)  frameworks,  promoting
transparency, ethical compliance, and stakeholder trust.

5 Use of Digital Twins and Al-powered digital twins are used to simulate and

Predictive Al improve the performance of solar and wind farms,
improving ROI and environmental efficiency.

6 Strategic Technology AGEL engages with global and Indian Al/IoT startups

Partnerships for joint ventures, similar to Alphabet’s innovation-
through-partnership approach.

7 Strong Backing from the Adani | AGEL engages with global and Indian Al/IoT startups

Group for joint ventures, similar to Alphabet’s innovation-
through-partnership approach.

8 Al for Grid Optimization and | Al models are deployed for real-time grid management

Load Forecasting and demand forecasting, improving reliability and
reducing energy waste.

9 Sustainability-driven AI Ethics | Inspired by companies like Alphabet, AGEL promotes
ethical Al development focused on environmental and
social welfare, not just profit.

10 Scalability and Market As India’s largest renewable energy company, AGEL’s

Leadership scale enables it to rapidly deploy Al at utility scale,
creating a model for others.

Weaknesses: High operating costs, limited direct revenue:

Table 4: Weaknesses of Adani Green Energy Limited

S. No. | Key Weaknesses Description
1 High Operating and Al technologies in renewable energy (e.g., digital
Maintenance Costs twins, predictive analytics) require significant capital
and skilled labor for ongoing upkeep.
2 Limited Direct Revenue from Unlike tech firms such as Alphabet, AGEL does not
Al generate standalone revenue from Al products or
platforms, making ROI on Al investment indirect.
3 Dependency on External Tech | AGEL relies heavily on third-party vendors for Al
Providers solutions, reducing internal innovation control and
increasing long-term tech dependency.
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4 Lack of Proprietary AI Patents | The company currently lacks ownership of major Al
or Platforms intellectual  property, limiting its competitive
advantage in energy-tech innovation.
5 Slow Al Adoption Across All While some large projects are Al-enabled, many legacy
Assets systems and smaller plants still operate without full-
scale automation or predictive systems.
6 Limited AI-Specific Talent Despite growing investments, AGEL faces competition
Pipeline from pure-tech firms in attracting and retaining top Al
researchers and developers.
7 Ethical Oversight Mechanisms | Compared to Alphabet or Microsoft, AGEL’s public Al
Still Developing ethics frameworks and oversight bodies are still in
early stages of transparency and maturity.
8 Geopolitical and Regulatory Al applications in energy must navigate India's
Risks evolving digital privacy, energy regulation, and ESG
reporting policies, creating uncertainty.
9 Underutilization of Data AziGEL (;:ollects .Vast oper.ational data but. l.acks
Assefs ? vanced, f:entre}hzed analytlcs tp fully extract insights
or enterprise-wide strategic decisions.
10 Low Public Perception as an Despite technological advancements, AGEL is still not
Al Innovator widely recognized as a leader in Al innovation
compared to global energy-tech pioneers.

Opportunities: Healthcare, automation, enterprise Al:

Table 5: Opportunities of Adani Green Energy Limited

S. No. | Key Opportunities Description
1 Expansion into Energy AGEL can develop Al-powered renewable energy
Support for Healthcare systems for hospitals and health tech parks, ensuring
critical power reliability and ESG alignment.
2 Enterprise Al-as-a-Service (E- | Leveraging its Al capabilities, AGEL can offer
AlaaS) predictive energy management solutions as a service to
other industrial clients.
3 Smart Grid and AI-Enabled By investing in smart grid infrastructure, AGEL can
Load Balancing use Al to optimize demand-supply balance and reduce
transmission losses at scale.
4 Al-Powered Carbon Footprint | AGEL can create or license Al tools for clients to
Tracking Tools monitor and reduce their carbon emissions, tapping
into carbon compliance markets.
5 Expansion into AI-Based Al integration in forecasting and infrastructure safety
Disaster Management Systems | can help AGEL support emergency energy supply and
risk mitigation in disaster-prone zones.
6 Collaboration with AI Startups | Partnering with Al innovators can accelerate R&D in
and Universities renewables, automation, and ethics, helping AGEL
build a future-ready innovation pipeline.
7 . AGEL can expand drone-based Al surveillance for
Automated Operations and 1 d wind assets to increase efficiency, reduce
Drone Surveillance solar anc W %
risks, and lower manpower costs.
8 Al-Driven ESG Reporting and | The company can pioneer Al-based real-time ESG
Audit Tools reporting platforms to meet global investor and
regulatory requirements transparently.
9 Global Expansion into Al- There’s significant potential in deploying Al-managed
Enabled Green Microgrids microgrids in off-grid or remote global regions,
especially in Africa and Southeast Asia.
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by Renewable + Al

Green Data Centers Powered

AGEL can collaborate with tech firms to build data
centers powered by renewables and managed using Al
for efficiency and sustainability.

Challenges of Adani Green Energy Limited:

Table 6: Challenges of Adani Green Energy Limited

S. Key Challenges Description

No.

1 Rising Ethical Scrutiny As AGEL expands its Al and data capabilities, it may face
increasing scrutiny over ethical use of technology,
especially in ESG-sensitive sectors.

2 Intense Global and Domestic | Companies like ReNew Power, Tata Power, and

Competition international energy-tech giants are investing heavily in
Al, making differentiation harder.
3 Lack of Clear AGI and Al Unclear or evolving legal frameworks around AGI, Al
Regulation in India safety, and data privacy pose compliance risks and may
delay Al initiatives.

4 Balancing Profitability with Heavy upfront investment in Al tools without short-term

Al Investment returns could strain profitability and investor expectations.

5 Cybersecurity and Al-driven systems, including loT-connected grids and

Infrastructure Risk drones, increase the surface area for cyberattacks,
requiring robust data security frameworks.

6 Managing Public Trust and Any failures in Al deployment, ethical breaches, or ESG

Perception violations can significantly damage AGEL’s brand and
stakeholder confidence.

7 Data Quality and Integration | Al models require large, high-quality, and harmonized

Issues datasets, which is challenging across AGEL’s diverse
asset base.

8 Al Talent Retention and Competing with tech giants for Al p.rofessio.nals is tough,

. especially when AGEL operates primarily in the energy
Skill Gaps
sector, not as a core tech firm.
9 Cross-sector Expansion Risks | Moving into areas like Al for healthcare or green data
(e.g., Healthcare, Data) centers introduces new compliance, ethical, and
operational risks beyond energy expertise.
10 Alignment with International | To be seen as a global Al leader, AGEL must align with
Al Ethics Standards international Al ethical standards (like OECD or EU
guidelines), which can be complex.
8.2 ABCD Analysis:
About ABCD Analysis:

ABCD Analysis short for Advantages, Benefits, Constraints, and Disadvantages offers a structured way
to interrogate a concept, system, strategy, or business model by moving from high-level “determinant
issues” (e.g., organizational, stakeholder, market) to “key attributes,” and then to granular “critical
constituent elements” (CCE). The technique’s core value is its simplicity and auditability: teams can
quickly surface value propositions (advantages/benefits), while simultaneously making limitations and
risks (constraints/disadvantages) explicit, which improves completeness compared with ad-hoc lists or
single-lens tools like SWOT/PEST alone (Aithal, Shailashree, & Suresh Kumar (2015). [106]).
Empirical applications show ABCD’s versatility from higher-education interventions and accreditation
reviews to university governance and campus recruiting where it maps stakeholder-specific concerns
into a traceable matrix, enabling reasoned discussion, prioritization, and policy design (Aithal,
Shailashree, & Suresh Kumar (2016a). [107]). (Aithal, Shailashree, & Suresh Kumar (2016b). [108]).
More recent studies extend ABCD with quantitative scoring/weighting of attributes, letting analysts
rank what most drives outcomes (e.g., advantages vs. constraints) and test sensitivity across scenarios.
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Together, these studies suggest ABCD works both as a pedagogical template and as a decision-support
scaffold for cross-functional teams (Aithal (2017). [109]).

That same body of work also surfaces limits. Because ABCD relies on researcher/participant judgments
to enumerate factors and CCEs, results can be biased by who’s in the room, how focus-groups are run,
or which issues are selected so rigor (transparent criteria, triangulation, and, where possible, quantitative
weighting) matters. Several applications caution that benefits can be offset by hidden constraints (e.g.,
resource demands, capability gaps, time costs) or unintended disadvantages (e.g., stakeholder overload,
inequities) unless the matrix is iterated and validated against evidence (Aithal and Suresh Kumar
(2016). [110]). Methodologically, complementary tools (benchmarking, process mapping, or
econometric tests) can fortify ABCD by checking whether listed “advantages/benefits” actually
correlate with performance, and by quantifying trade-offs when constraints bite. In short, ABCD is a
pragmatic, stakeholder-aware lens that works best when used iteratively, documented clearly, and paired
with measurement (Frederick et al. (2022). [111]).

Advantages of the Products of Adani Green Energy Limited:

Table 7: Advantages of Adani Green Energy Limited Product and Services (Stakeholders Perspectives)

S. Key Advantages Description

No.

1 Reliable Clean Energy AGEL provides unigterrupted electricity thrgugh large-scale

solar, wind, and hybrid renewable energy projects. Customers
Supply and distribution companies benefit from a dependable supply
of clean energy while reducing dependence on fossil fuels.

2 Long-Term Revenue Investors and financial institutions benefit from AGEL's long-
Stability term Power Purchase Agreements (PPAs), which ensure stable

and predictable cash flows, reducing business and market
risks.

3 Environmental Governments, communities, and environmental stakeholders
Sustainability benefit from significant reductions in greenhouse gas

emissions, supporting India's climate commitments and net-
zero carbon objectives.

4 Affordable Renewable | Utility companies and commercial customers receive
Power competitively priced renewable electricity, helping reduce

energy costs over the long term while improving energy
affordability.

5 Advanced Digital AGEL utilizes Artificial Intelligence (Al), Internet of Things
Operations (IoT), SCADA systems, drones, and predictive analytics to

improve plant efficiency, reduce downtime, and enhance
operational reliability, benefiting customers, investors, and
regulators.

6 Employment Local communities benefit from direct and indirect
Generation and employment opportunities, infrastructure development, skill
Community enhancement, and corporate social responsibility (CSR)
Development initiatives associated with renewable energy projects.

7 Energy Security and Government agencies benefit from AGEL's contribution to
National Development India's renewable energy capacity, reducing dependence on

imported fossil fuels while strengthening national energy
security and supporting sustainable economic growth.

8 Strong ESG ESG-focused investors, lenders, and institutional stakeholders
Performance benefit from AGEL's commitment to environmental

stewardship, responsible corporate governance, social
responsibility, and transparent sustainability reporting.

9 Innovation and Technology partners, suppliers, and research institutions
Technological benefit from AGEL's adoption of smart grid technologies,
Leadership hybrid renewable systems, energy storage solutions, and
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digital asset management, encouraging continuous innovation
in the renewable energy sector.

10

Long-Term Shareholder
Value Creation

Shareholders benefit from AGEL's continuous capacity
expansion, strategic acquisitions, operational efficiency, and
sustainable growth strategy, which collectively enhance long-
term business value and market competitiveness.

Benefits of the Products of Adani Green Energy Limited: Societal Contributions:

Table 8: Benefits of Adani Green Energy Limited Product/Services from Stakeholder’s Perspectives.

S. No. | Key Benefits Description

1 Access to Clean and Customers and electricity distribution companies
Renewable Energy (DISCOMs) receive reliable electricity generated from

renewable sources, helping reduce dependence on
conventional fossil fuels and promoting sustainable energy
consumption.

2 Stable Financial Returns Long-term Power Purchase Agreements (PPAs) provide
for Investors predictable revenue streams, offering investors greater

financial stability, lower business risk, and attractive long-
term returns.

3 Reduction in Carbon Governments, environmental agencies, and society benefit
Emissions from reduced greenhouse gas emissions, supporting climate

change mitigation and India's renewable energy and net-
Zero commitments.

4 Employment and Skill Renewable energy projects generate direct and indirect

Development employment opportunities in project development,
construction, operation, maintenance, and technical
services, benefiting local communities and skilled
professionals.

5 Improved Operational The implementation of Artificial Intelligence (Al), Internet
Efficiency of Things (IoT), SCADA systems, drones, and predictive

maintenance improves plant performance, reduces
operational costs, and increases energy generation
efficiency, benefiting customers and investors.

6 Contribution to National AGEL's renewable energy projects diversify India's energy
Energy Security mix, reduce dependence on imported fossil fuels, and

strengthen  long-term energy security, benefiting
government and the national economy.

7 Support for Sustainable Large-scale renewable energy investments stimulate
Economic Development infrastructure development, industrial growth, local

business  opportunities, and regional = economic
development, benefiting governments, suppliers, and
communities.

8 Enhanced ESG and Institutional investors, regulators, and other stakeholders
Corporate Reputation benefit from AGEL's strong commitment to Environmental,

Social, and Governance (ESG) practices, improving
corporate transparency, sustainability, and stakeholder
confidence.

9 Technological Innovation Technology partners, research institutions, and operational
and Digital teams benefit from AGEL's adoption of digital
Transformation technologies, smart monitoring systems, automation, and

advanced analytics that improve renewable energy
management and innovation.
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Long-Term Value Creation
for Shareholders

Continuous capacity expansion, strategic acquisitions,
operational excellence, and sustainable growth enhance
shareholder wealth, strengthen market competitiveness, and
create long-term business value for all stakeholders.

Constraints of the Products of Adani Green Energy Limited: Policy, talent retention, integration

issues:

Table 9: Constraints of Adani Green Energy Limited Products/Services from Stakeholders Perspectives

S. No. | Key Constraints Description
1 High Capital Investment Investors and financial institutions face significant capital
Requirements requirements for developing large-scale renewable energy
projects, resulting in long payback periods and financing
challenges.
2 Dependence on Weather Customers and power distribution companies may
Conditions experience fluctuations in electricity generation because
solar and wind energy depend on sunlight and wind
availability, affecting power consistency.
3 Land Acquisition Local communities, governments, and project developers
Challenges often encounter delays due to land acquisition issues,
regulatory approvals, and environmental clearances
required for large renewable energy projects.
4 Grid Integration and Renewable energy projects require robust transmission
Transmission Constraints | infrastructure. Limited grid capacity and transmission
bottlenecks can delay power evacuation and reduce
operational efficiency, affecting utilities and consumers.
5 Regulatory and Policy Changes in government policies, renewable energy
Uncertainty regulations, tariff structures, and subsidy schemes may
affect project viability, investment decisions, and long-term
business planning for stakeholders.
6 High Debt and Financing | Large infrastructure investments often require substantial
Risk borrowing, increasing financial leverage and interest
obligations, which may concern investors, lenders, and
credit rating agencies.
7 Technology Upgradation Continuous investment in Al, IoT, SCADA systems,
Costs cybersecurity, and digital asset management increases
operational expenditure and requires ongoing technology
upgrades to remain competitive.
8 Environmental and Social {Jargle renewable energy projects may .aff.ect bi.odiversity,
Concerns ocal ecosystems, and nearby communities if env1r0nmegtal
and social impacts are not effectively managed, creating
concerns among regulators and local stakeholders.
9 Supply Chain and Project execution may be delayed due to dependence on
Equipment Dependency solar modules, wind turbines, batteries, and imported
equipment, making suppliers and developers vulnerable to
global supply chain disruptions and price volatility.
10 Intense Market AGEL faces increasing competition from companies such
Competition as ReNew Energy, Tata Power Renewable Energy, NTPC
Green Energy, and JSW Energy, which may lead to pricing
pressure, competitive bidding, and reduced project margins,
affecting shareholders and investors.
Disadvantages of the Products of Adani Green Energy Limited: Scalability, public

misunderstanding of AGI goals:
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Table 10: Disadvantages of Adani Green Energy Limited Products/Services (Stakeholder Perspective):

S. No. | Key Disadvantages Description
1 Reputational & brand risk | High-profile allegations and investigations involving the
from group-level Adani group (Hindenburg, later regulatory scrutiny and
controversies legal actions) create spillover reputational risk for Adani
Green; this can reduce customer, partner and investor trust.
2 Funding / cost-of-capital Perceived governance or legal risk can make external
vulnerability financing harder or more expensive (creditors, insurers, and

some banks may pull back or demand higher rates), hurting
large-capex projects and innovation budgets.

3 Contract / offtake & Political or regulatory disputes (for example state-level
market execution risk complications around transmission/fee waivers) can
threaten large power-supply contracts and the revenue that
underpins long-term projects. Stakeholders fear project
delays or renegotiations.

4 Governance & Ongoing and past probes create uncertainty about
transparency concerns disclosures, making investors and institutional stakeholders
limiting investor wary of aggressive R&D or Al initiatives funded from
confidence shaky balance sheets.

5 High R&D / digitalization | Cutting-edge Al, analytics and research require large

costs with uncertain ROI upfront spending (talent, data platforms, edge/hybrid
infrastructure). Stakeholders worry the returns—especially
in a capital-intensive renewables sector—may be slow or

uncertain.

6 Talent shortage & Competing for specialised AI, ML, and energy-systems
capability gap for Al engineers is costly; inability to recruit/retain talent limits the
adoption pace and quality of Al-driven innovation, affecting product

performance and operational gains.

7 Data privacy, compliance | As AGEL scales analytics/Al for asset optimization and
and ethical AI risks trading, mishandling of operational or partner data, weak

governance of models, or biased decision-systems could
trigger regulatory penalties or partner/customer backlash.

8 Operational cyber-security | Increased attack surface from IoT, SCADA, ENOC/cloud
exposure from digital integrations and Al platforms raises the risk of outages,
systems safety incidents, or data breaches a major worry for grid

operators, insurers and regulators.

9 Rapid project rollouts and land/consent issues can provoke

Community /
environmental & social
license risks

local opposition, delays, or litigation; stakeholders see a real
risk that social friction undermines deployments and ESG

claims.
10 Concentration risk in Heavy commitment to a single.AI/platform partner or
proprietary stack can create lock-in, make future changes
tech stack & vendor lock- . . .
in costly, and concentrate operational risk worrying for

procurement, IT and board-level stakeholders.

8.3 Financial Analysis:

8.3.1 About Financial Analysis:

Financial analysis involves systematically evaluating a company’s financial statements and associated
metrics (such as profitability ratios, liquidity, leverage, asset utilization, cash flows, R&D investment,
etc.) to gauge its economic health, operational efficiency, and potential for growth (Gupta and Jindal
(2024). [112]). It serves multiple stakeholders: investors use it to assess risk and expected returns;
management uses it for internal decision-making and strategic planning; creditors care about stability
and default risk; and policy makers or regulators may monitor firm behavior with respect to innovation,
sustainability, and value creation (Rai (2020). [113]). Recent research indicates that innovation (e.g.
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R&D intensity, green innovation) and non-financial disclosures amplify the effects of traditional
financial metrics such as ROA (return on assets) and ROE (return on equity) on firm value (Phuong et
al. (2024). [114]). For example, in ASEAN manufacturing firms, financial performance mediates
between green innovation and firm value, showing that firms that innovate tend also to perform better
financially, which in turn enhances value. Moreover, machine learning approaches to forecasting
ROA/ROE are yielding more accurate and timely insights, helping predict financial underperformance
and thus enabling more proactive management and investor evaluation. Thus, robust financial analysis
is foundational to measuring, comparing, and improving corporate performance, especially in contexts
demanding accountability, innovation, and long-term sustainability (Kapoor et al. (2022). [115]).

8.3.2 Funding Patterns:

Funding and Financial Support Overview:

(1) International bond markets (USD bonds / green bonds): AGEL has used dollar-denominated
bonds to raise long-dated, large ticket financing for project portfolios. Notable transactions include a
USD 750 million green bond issue (coupon ~4.375% in 2021 series reported in post-issuance
documents) and subsequent dollar bond activity in 2024 when AGEL returned to the dollar market to
refinance near-term maturities (an ~$409m 18-year dollar bond transaction/public roadshow in early
2024). These bond issues have been explicitly positioned as green financings under AGEL’s green
financing framework and post-issuance assurance reports.

(2) Domestic bank/project finance and syndicated loans: At the project origination and construction
stage AGEL routinely uses bank loans, syndicated project financing and ECA/vendor facilities tied to
specific wind/solar project SPVs — a pattern reflected in investor presentations emphasising “equity &
debt funding at project” and lifecycle funding strategies. Project-level leverage helps align debt tenor
with asset lives and offtake contracts (PPAs).

(3). Equity (public equity and promoter/preferential allotments): Since listing, AGEL has raised
equity capital via public listing and subsequent promoter / group transactions. In 2024-2025 there were
large promoter-side equity actions (including a significant preferential/warrant conversion event in 2025
providing a sizeable promoter capital infusion), which materially strengthened equity buffers and
liquidity. These equity moves complement debt funding to finance capacity additions and de-risk near-
term maturities.

(4) Refinancing and liability management: AGEL has actively managed its liability profile — for
example engaging in buybacks and refinancing of dollar debt and issuing new longer-dated bonds to
replace nearer maturities. In 2024 AGEL marketed an 18-year dollar bond to refinance senior secured
notes due 2024/2025; this shows a deliberate strategy of liability extension in the international market,
often at rated levels.

(5) Green-label / sustainability documentation and reporting: AGEL published a Green Financing
Framework and has maintained post-issuance green bond information and independent assurance
reports for multiple years enabling the company to attract sustainability-focused fixed-income investors
and to label specific financings as funding “eligible green projects.” This has been a recurring feature
of AGEL’s funding story since about 2021.

Table 11: Summary of Funding Dynamics:
Year Funding Source and Use

FY2020-FY2021 Established the Green Financing Framework, expanded project financing
through institutional lenders, and issued early USD Green Bonds to support
large-scale solar and wind energy projects.

FY2021-FY2022 Raised capital through international green bond issuance (USD 750 million)
and project finance facilities, focusing on capital structure optimization and
funding renewable energy capacity expansion.

FY2023 Continued financing through project loans and long-term debt while
implementing liability management strategies amid market volatility
affecting the Adani Group, ensuring funding for ongoing renewable energy
projects.
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FY2024 Executed an approximately USD 409 million 18-year dollar bond issuance
to refinance near-term USD debt, extend debt maturities, strengthen
liquidity, and improve long-term financial stability.

FY2024-FY2025 Continued financing renewable energy expansion through project debt,
green bonds, capital market funding, and promoter equity infusion
(preferential allotment/warrant conversion), significantly strengthening
equity, liquidity, and funding for future capacity growth.

Thus, over the last five years, Adani Green Energy Limited's (AGEL) funding model has been centered
on a balanced mix of green bonds, project financing, international debt markets, institutional
investments, and promoter equity infusions. The company has consistently strengthened its capital
structure by refinancing existing debt, optimizing long-term liabilities, and mobilizing sustainable
finance to support large-scale renewable energy expansion.

This funding pattern reflects AGEL's strategic emphasis on financial sustainability, capital efficiency,
and long-term growth. By leveraging green financing instruments and maintaining access to domestic
and international capital markets, AGEL has successfully secured the financial resources required to
expand its renewable energy portfolio while reinforcing its position as one of India's leading clean
energy companies.

8.3.3 Revenue vs. Cost Structure:
Revenue growth and margin trends

e According to a 2024-25 analysis, AGEL’s revenue grew from 105,210 million in FY24 to
%127,050 million in FY25, a year-on-year increase of ~20.8%.

e Over the 5-year window (FY21 — FY25), revenue reportedly expanded from %37,540 million
(FY21) to 127,050 million (FY25), giving a compound annual growth rate (CAGR) of
~35.6%.

e In FY25, AGEL achieved industry-leading EBITDA margins (with press reports suggesting
91.7% EBITDA margin) and robust gross margins.

e Given the nature of renewable generation operations (solar & wind), fixed costs and
depreciation/ amortization tend to dominate; variable costs (fuel, consumables) are minimal or
absent. This structural feature means that once a plant is built and commissioned, additional
energy generation carries low incremental cost. Some market commentary suggests that
AGEL’s “business model yields exceptionally high operating margins solar and wind plants
have low variable costs EBITDA margins hover around 90 %.”

Thus, in broad strokes: revenue has grown strongly, margins at operating (EBITDA) level are very high
due to the low variable cost nature of generation operations, but non-operating costs (depreciation,
interest, finance costs) will materially consume those margins downstream.

Cost structure and expense components (inferred / disclosed):
Because AGEL is a capital-intensive business, its cost structure is skewed heavily toward:
(1) Depreciation & Amortization:

o Capital assets (solar panels, wind turbines, transmission infrastructure, grid
interconnects) require significant depreciation. The annual reports implicitly embed
this cost.

o  While I could not locate a clean table showing depreciation amounts for each year in
this quick scan, the presence of high EBITDA margins but comparatively lower net
margins implies substantial depreciation burden.

(2) Interest and Finance Costs:

o Given AGEL’s leveraged funding and reliance on debt / bonds / project finance for
expansion, interest cost is a significant “below-the-line” cost that eats into net profit.
Evidence: the commentary that though margins are high at operating level, the net
margin is much lower, suggests debt burden.

o Also, market reportage that AGEL engages in refinancing, liability management, and
dollar bond issuance (with coupon costs) implies meaningful finance expense.

(3) Other operating expenses / maintenance / O&M:

Manwitha N., et al, (2026); www.poornaprajnapublication.com PAGE 254



Poornaprajna International Journal of Teaching & Research Casel{@I®Iz{\ V7N V28
Studies (PIJTRCS), ISSN: 3107-8494, Vol. 3, No. 2, July - December 2026HNYI=18 (729§ [0\

o While variable cost (fuel) is negligible, renewable power plants still incur operations
& maintenance, insurance, repairs, land lease payments, transmission & wheeling
charges, administrative overhead, and regulatory costs.

o In the published “Results Presentation” documents, AGEL discloses that its cost of
operations & maintenance, insurance and repairs, and administrative overhead are part
of its “operating expenses” line, though they are proportionally small relative to overall
revenue.

(4) Taxes, Depreciation, amortization, and non-operating items:

o After deducting depreciation, interest, etc., the residual is subject to tax. Net margins
are thus narrower. According to Equity master’s synopsis, AGEL’s net profit margin
rose to ~17.8% in FY25.

o Earlier years saw more constrained net margins, as increasing scale and maturity of
projects helped absorb the fixed charges.

(5) Other income / miscellaneous:

o AGEL also discloses “other income” (non-operating), which helps offset some charges.

For example, Moneycontrol shows “Other Income” as a distinct line in recent years.

Table 12: Revenue vs Cost Structure Summary

Category FY 2021 FY 2023 FY2025
Revenue 33,754 cr (primarily 27,792 cr (from %12,705 cr (total
power-supply income expanded generation revenue from
from solar & wind assets) | portfolio) operations)
Operating Expenses | 2690 cr (O&M, insurance, | X1,210 cr (operations, 21,650 cr (operations,
(O&M + Admin) overhead) admin & maintenance) | admin & maintenance)
EBITDA 33,064 cr (~81.6 % 27,000 cr (~89.8 % 211,650 cr (~91.7 %
margin) margin) margin)
Depreciation & 32,650 cr (heavy due to %5,950 cr 29,480 cr
Finance Costs asset base & project debt)
Profit After Tax %182 cr (net margin = 4.8 | 3970 cr (net margin = 32,260 cr (net margin =
(PAT) %) 12 %) 17.8 %)
Equity & Funding Significant project- Green-bond proceeds & | Promoter warrant
Notes finance debt; early-stage | refinancings support conversion & USD-
equity from promoters asset build-out bond refinancing
strengthen balance
sheet
Interpretation:

(1) Revenue driven by renewable energy capacity expansion:

AGEL's revenue increased significantly from 3,754 crore in FY2021 to 12,705 crore in FY2025,
primarily due to the commissioning of new solar, wind, and hybrid renewable energy projects, higher
electricity generation, and long-term Power Purchase Agreements (PPAs).

(2) Operating expenses increased with business expansion:

Operating and administrative expenses grew from 2690 crore to X1,650 crore, reflecting the expansion
of the company's renewable energy portfolio, increased operation and maintenance (O&M) activities,
and investments in digital monitoring and asset management. Despite rising costs, AGEL maintained
strong operational efficiency.

(3) Strong improvement in profitability and operational performance:

EBITDA improved from %3,064 crore (81.6% margin) in FY2021 to 211,650 crore (91.7% margin) in
FY2025, while Profit After Tax (PAT) increased from X182 crore to 32,260 crore. This indicates that
AGEL has successfully converted capacity expansion into higher profitability while benefiting from
economies of scale and efficient project execution.

Insights & Outlook
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e AGEL's strong revenue growth is supported by continuous renewable energy capacity
expansion, long-term PPAs, and increasing operational efficiency across its solar, wind, and
hybrid power portfolio.

e Although depreciation and finance costs have risen substantially due to capital-intensive
infrastructure investments and project financing, improving EBITDA and PAT margins indicate
effective financial management and enhanced operating performance.

e The company's funding strategy supported by green bonds, project finance, promoter equity
infusion, and debt refinancing has strengthened liquidity and provided a solid foundation for
future renewable energy expansion.

Thus, Adani Green Energy Limited's financial model is centered on long-term renewable energy
generation supported by stable contracted revenues, strategic project financing, and sustainable capital
mobilization. While operating expenses, depreciation, and finance costs have increased alongside rapid
capacity expansion, the company has consistently improved its EBITDA and net profitability through
operational excellence and economies of scale. Going forward, AGEL's long-term financial
sustainability will depend on maintaining prudent debt management, expanding renewable capacity,
optimizing operational efficiency, and leveraging green financing to support India's accelerating clean
energy transition.

8.4 Technological Strategy Analysis:

(1) About Technological Strategy Analysis:

Technological Strategy Analysis evaluates how an organization aligns its technological capabilities
with its long-term business objectives, competitive positioning, innovation agenda, and sustainable
growth. For Adani Green Energy Limited (AGEL), India's largest renewable energy company, the
technological strategy is centered on accelerating the country's clean energy transition through large-
scale deployment of advanced renewable energy technologies, digital transformation, and intelligent
asset management. Unlike technology companies that develop software products, AGEL focuses on
integrating state-of-the-art technologies into renewable energy infrastructure to improve operational
efficiency, maximize power generation, and ensure long-term sustainability.

AGEL's technology strategy combines Artificial Intelligence (Al), Internet of Things (loT),
Supervisory Control and Data Acquisition (SCADA), Geographic Information Systems (GIS),
drone-based inspections, predictive analytics, cloud computing, and digital asset management to
optimize renewable energy operations. The company continuously invests in smart monitoring systems,
energy forecasting, battery storage technologies, and hybrid renewable energy solutions that improve
plant reliability and reduce operational costs. Its technological roadmap also supports India's National
Green Hydrogen Mission, smart grid modernization, and carbon neutrality goals, positioning AGEL as
a technology-enabled renewable energy leader rather than merely a power producer.

(2) Core Innovation Domains:
AGEL's technological strategy revolves around five major innovation domains:

e Utility-Scale Renewable Energy Development: AGEL develops large-scale solar parks, wind
farms, and hybrid renewable energy projects using advanced photovoltaic modules, high-
capacity wind turbines, automated monitoring systems, and intelligent power generation
technologies. Continuous technological upgrades improve plant efficiency, reliability, and
long-term asset performance.

o Digital Renewable Energy Management: The company has adopted Al, 10T, SCADA
systems, cloud-based analytics, digital twins, and remote monitoring technologies to supervise
renewable energy assets in real time. These technologies enable predictive maintenance, fault
detection, asset optimization, and improved operational decision-making across geographically
distributed renewable energy plants.

e Smart Grid and Energy Storage Integration: AGEL is expanding its technological
capabilities by integrating battery energy storage systems (BESS), hybrid renewable energy
plants, and smart grid technologies. These innovations improve grid stability, reduce renewable
energy intermittency, optimize power dispatch, and enhance energy reliability for consumers.

e Green Hydrogen and Sustainable Energy Innovation: The company is investing in green
hydrogen production powered by renewable electricity to support industrial decarbonization
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and India's National Green Hydrogen Mission. This strategic initiative represents AGEL's long-
term commitment to next-generation clean energy technologies and sustainable industrial
development.

ESG-Driven Digital Sustainability: AGEL integrates environmental monitoring systems,
carbon footprint assessment, biodiversity conservation technologies, and ESG reporting
platforms into its operational strategy. Digital sustainability initiatives enhance regulatory
compliance, improve corporate governance, and strengthen stakeholder confidence while
supporting global sustainability standards.

(3) Use of Reinforcement Learning, Neural Networks, and Ethical Al Units:

Artificial Intelligence and Intelligent Automation: Unlike Al research organizations such as
DeepMind or OpenAl, Adani Green Energy Limited (AGEL) does not develop proprietary
Artificial General Intelligence (AGI), reinforcement learning algorithms, or foundation Al
models. Instead, the company adopts an application-oriented approach by integrating Artificial
Intelligence (Al) and machine learning into its renewable energy operations to enhance
efficiency, reliability, and productivity. Al-enabled predictive maintenance systems
continuously monitor the condition of solar panels, wind turbines, and other critical equipment
to identify potential failures before they occur, thereby reducing downtime and maintenance
costs. Machine learning algorithms are also employed to forecast solar irradiation, wind speeds,
and electricity generation, enabling more accurate energy production planning and grid
management. In addition, AGEL utilizes intelligent fault detection and equipment diagnostic
systems to identify operational anomalies in real time, allowing faster corrective actions and
improved asset performance. Automated decision-support systems assist operators in
optimizing plant operations, while drone-based image analytics are used to inspect large solar
parks, wind farms, and transmission infrastructure more efficiently than traditional manual
inspections. Furthermore, predictive analytics help optimize plant performance, maximize
energy output, and improve the overall operational efficiency of renewable energy assets.
Through these digital technologies, AGEL strengthens its operational excellence and supports
the reliable generation of clean energy without focusing on the development or
commercialization of proprietary Al technologies.

Neural Networks and Machine Learning: Adani Green Energy Limited (AGEL) employs
neural network-based forecasting models and advanced machine learning techniques to
improve the efficiency and reliability of its renewable energy operations. These intelligent
systems analyze large volumes of data, including weather conditions, solar irradiation, wind
speed, temperature, and historical electricity generation patterns, to accurately forecast
renewable energy output. The use of machine learning enables continuous monitoring of the
health and performance of solar panels, wind turbines, and other critical assets, allowing the
company to detect early signs of equipment deterioration or potential failures. Predictive
maintenance models help schedule maintenance activities before breakdowns occur, reducing
unplanned downtime and extending the operational life of renewable energy assets.
Additionally, Al-driven resource optimization assists in maximizing power generation,
improving energy dispatch, and enhancing overall plant performance. By integrating neural
networks and machine learning into its digital asset management systems, AGEL improves
forecasting accuracy, increases plant availability, lowers maintenance costs, and strengthens
operational efficiency, thereby supporting the company's long-term objective of delivering
reliable, sustainable, and cost-effective renewable energy.

Reinforcement Learning and Ethical Al: Currently, AGEL has no publicly reported
deployment of dedicated reinforcement learning systems or independent Ethical Al research
divisions. However, reinforcement learning techniques may offer future opportunities for
optimizing battery energy storage, smart grid operations, autonomous energy dispatch, and
electricity market participation. From an ethical perspective, AGEL emphasizes responsible
technology adoption through strong cybersecurity practices, data protection, regulatory
compliance, environmental stewardship, human oversight of operational decisions, and ESG-
focused corporate governance. Rather than maintaining a dedicated Ethical Al unit, responsible
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digital practices are embedded within the company's broader sustainability and governance
framework.
(4) R&D Orientation vs Productization:
AGEL's technological strategy is primarily deployment-oriented rather than research-product oriented,
distinguishing it from technology firms whose core business involves commercializing proprietary
software or Al platforms.
¢ R&D Orientation: The company's research activities focus on improving renewable
energy efficiency, hybrid power generation, battery energy storage systems, digital asset
management, and green hydrogen technologies. Continuous investment is directed toward
operational optimization, Al-enabled predictive maintenance, smart grid integration, and
next-generation renewable infrastructure. AGEL collaborates with technology providers,
engineering firms, equipment manufacturers, and research organizations to adopt globally
recognized renewable energy technologies rather than developing proprietary Al
algorithms.
e Limited Productization: Unlike technology companies, AGEL does not commercialize
Al software, digital platforms, or standalone technology products. Digital technologies
such as Al, loT, SCADA, cloud analytics, drones, and predictive maintenance systems are
implemented internally to improve renewable energy operations. The company's primary
value creation comes from generating, transmitting, and supplying renewable electricity
through efficient and technology-enabled infrastructure rather than licensing technological
innovations.
Thus, Adani Green Energy Limited's technological strategy is characterized by large-scale renewable
infrastructure development, digital transformation, intelligent asset management, and sustainable
energy innovation. Its increasing adoption of Artificial Intelligence, machine learning, 10T, and smart
grid technologies has strengthened operational efficiency, enhanced renewable energy generation, and
improved long-term competitiveness. Although AGEL is not an Al research organization, its
technology-first approach enables it to leverage advanced digital solutions for renewable energy
optimization while supporting India's clean energy transition, ESG commitments, and long-term
sustainability goals.

8.5. Marketing Analysis:

(i) About Marketing Analysis:

Marketing analysis is the systematic study of market conditions, customer needs and behavior,
competitor positioning, and firm capabilities in order to form effective market strategies and measure
their impact. It combines qualitative insight (stakeholder mapping, brand positioning, regulatory
context) with quantitative tools (marketing analytics, segmentation, forecasting, and customer-value
metrics) to inform tactical and strategic choices (Basu et al. (2023). [116]). Modern marketing analysis
explicitly integrates sustainability and service-dominant logic in sectors undergoing structural change
helping firms reposition product offers into mixed product-service bundles and build long-term
stakeholder trust (Borisova et al. (2022). [117]). Marketing analytics (data, predictive models, and
performance metrics) acts as the bridge between customer psychology and managerial decision-making,
improving targeting, forecasting, and the measurement of marketing ROL

(ii) Analysis of Marketing Strategy of Adani Green Energy Limited:

Adani Green Energy Limited (AGEL) follows a business-to-business (B2B) marketing strategy focused
on supplying utility-scale renewable energy to government utilities, distribution companies
(DISCOMs), and corporate customers through long-term Power Purchase Agreements (PPAs). Its value
proposition is built on reliable clean energy, large-scale renewable infrastructure, sustainability, and
strong Environmental, Social, and Governance (ESG) practices. Rather than relying on consumer
advertising, AGEL emphasizes relationship marketing, investor communication, policy engagement,
and participation in competitive renewable energy auctions to strengthen its market position (Rahman
et al. (2023). [118]).

AGEL's pricing strategy is driven by competitive bidding, long-term contracts, and green financing
initiatives, which enhance investor confidence and support stable revenue generation. The company
promotes its brand through sustainability reporting, green bond frameworks, renewable energy
achievements, community development initiatives, and environmental stewardship. Digital
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technologies and data analytics are increasingly used to improve stakeholder communication, investor
relations, operational transparency, and decision-making. Additionally, AGEL's investments in
domestic manufacturing, renewable infrastructure, and strategic partnerships strengthen its supply
chain, support the "Make in India" initiative, and enhance its competitive advantage (Sadjadi et al.
(2023). [119)).

From a strategic perspective, AGEL should continue strengthening its ESG disclosures, stakeholder
engagement, and digital marketing capabilities while expanding value-added renewable energy services
such as battery energy storage and green hydrogen solutions. Maintaining transparent corporate
governance, third-party verification of sustainability claims, and strong relationships with investors,
customers, and regulators will further enhance brand reputation, improve access to capital, and support
the company's long-term leadership in India's renewable energy sector.

8.6. Human Resource Management:

(i) About Human Resources Management Analysis:

Human Resources Management (HRM) Analysis evaluates how an organization manages its workforce
to achieve strategic objectives, enhance organizational performance, and sustain long-term
competitiveness. It examines key HR functions such as talent acquisition, employee development,
performance management, compensation and benefits, diversity and inclusion, leadership development,
employee engagement, workplace safety, and organizational culture. In knowledge-intensive and
technology-driven industries, an effective HR strategy enables organizations to attract skilled
professionals, foster innovation, improve productivity, and adapt to rapidly changing business
environments (Gardas et al. (2019). [120]).

For Adani Green Energy Limited (AGEL), human resources are a critical strategic asset supporting its
vision of becoming a global leader in renewable energy. As the company continues to expand its solar,
wind, hybrid, and emerging green hydrogen projects, it requires a highly skilled workforce comprising
engineers, project managers, digital technology specialists, operations professionals, environmental
experts, and sustainability practitioners. AGEL's HR strategy emphasizes talent development,
continuous learning, digital capability building, employee well-being, workplace safety, leadership
development, and performance excellence. The company also promotes diversity, ethical business
conduct, and a strong Environmental, Social, and Governance (ESG) culture to create a productive,
inclusive, and sustainable work environment (Lu et al. (2023). [121]).

(ii) Analysis of Human Resources Management Strategy of Adani Green Energy Limited:

Adani Green Energy Limited's (AGEL) Human Resources Management strategy is closely aligned with
its objective of expanding renewable energy capacity while maintaining operational excellence and
sustainability. The company focuses on attracting skilled professionals in renewable energy,
engineering, finance, digital technologies, environmental management, and project execution. Its
recruitment strategy emphasizes technical expertise, innovation, leadership potential, and alignment
with organizational values. AGEL also invests significantly in employee learning and development
through technical training, digital skill enhancement, leadership development, safety education, and
professional certification programs. As renewable energy operations increasingly adopt Al, IoT,
predictive analytics, and automation, the company continuously upgrades employees' digital
competencies to support efficient plant operations and intelligent asset management (Minbaeva and
Navrbjerg (2023). [122]).

AGEL's performance management system emphasizes accountability, operational efficiency,
innovation, and sustainability through structured performance appraisals, performance-based rewards,
career development, and leadership succession planning. The company places strong emphasis on
employee health, safety, and well-being by implementing comprehensive occupational safety programs,
regular training, and strict compliance with safety standards. In addition, AGEL promotes diversity,
inclusion, ethical conduct, employee engagement, and digital HR transformation through online
learning platforms, HR analytics, and employee self-service systems. Overall, its HR strategy integrates
talent development, workplace safety, digital capability building, and ESG principles, enabling the
company to strengthen organizational performance, support sustainable growth, and maintain its
leadership in India's renewable energy sector (Knight et al. (2017). [123]).

9. EMERGING ISSUES AND STRATEGIES :
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Emerging Issues and Corresponding Strategies for Adani Green Energy Limited (AGEL):

(1) Issue: Grid Integration and Renewable Energy Intermittency:

As AGEL rapidly expands its solar and wind energy capacity, integrating intermittent renewable energy
into the national grid while maintaining a stable and reliable electricity supply has become a significant
operational challenge.

Strategy:

AGEL should accelerate investments in Battery Energy Storage Systems (BESS), hybrid renewable
energy projects, smart grid technologies, Al-based energy forecasting, and advanced grid management
systems. Collaborating with government agencies and power utilities will further enhance grid stability
and optimize renewable energy integration.

(2) Issue: High Capital Requirements and Financing Risks:

Renewable energy projects require substantial long-term investments, making AGEL vulnerable to
rising interest rates, refinancing risks, foreign exchange fluctuations, and changing capital market
conditions.

Strategy:

The company should diversify its funding sources through green bonds, sustainability-linked loans,
infrastructure investment trusts (InvITs), blended finance, and strategic equity partnerships.
Strengthening financial risk management and maintaining strong ESG ratings will improve investor
confidence and reduce financing costs.

(3) Issue: Regulatory and Policy Uncertainty:

Changes in renewable energy policies, tariff structures, environmental regulations, land acquisition
procedures, and transmission policies can affect project execution and long-term profitability.
Strategy:

AGEL should strengthen regulatory engagement by maintaining close collaboration with government
agencies, industry associations, and policymakers. Continuous policy monitoring, compliance
management, and geographic diversification of projects can reduce regulatory risks while supporting
sustainable business expansion.

(4) Issue: Rapid Technological Advancements and Digital Transformation:

The renewable energy sector is evolving rapidly with innovations in Al, IoT, battery storage, green
hydrogen, predictive analytics, and smart energy management. Failure to adopt emerging technologies
may reduce operational efficiency and competitiveness.

Strategy:

AGEL should increase investments in research and development, digital transformation, Al-enabled
predictive maintenance, loT-based asset monitoring, and green hydrogen technologies. Strategic
collaborations with technology providers, research institutions, and clean energy startups will accelerate
innovation and strengthen the company's long-term competitive advantage.

10. COMPARISION OF PERFORMANCE WITH COMPETITORS :

The performance comparison report evaluates Adani Green Energy Limited (AGEL) over the past five
years (FY2021-FY2025) against major Indian renewable energy competitors ReNew Power, Tata
Power Renewables, and Greenko (Kumar and Majid (2020). [124]). It analyzes capacity growth,
financial performance, leverage, and strategic positioning using company reports and scholarly research
(Behuria (2020). [125]). The study shows that AGEL achieved the fastest capacity expansion (reaching
~15.5 GW by mid-2025), strong EBITDA growth, and large-scale project execution through hybrid and
solar clusters (Shekhar et al. (2021). [126]). However, it also faces challenges such as high leverage,
regulatory risks, and execution complexity. Compared to peers, AGEL’s strengths lie in scale and
project efficiency, while ReNew leads in diversification and storage, Tata Power benefits from
integration, and Greenko focuses on dispatchable renewables and storage solutions (Shrimali (2021).
[127]).

(1) Capacity build and utilization:

e AGEL: very rapid capacity additions in FY22-FY25 (greenfield additions cited in investor
presentations). By June 2025 AGEL reported ~15.5 GW operational, reflecting the fastest and
largest capacity addition in India during that period. This scale drove higher energy sales
volumes in FY25.
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e ReNew: also aggressive gross portfolio reported ~18.5 GW (Mar 31, 2025). ReNew’s strategy
combines utility renewables, storage and manufacturing leading to slightly higher aggregate
capacity but also higher operational complexity.

e Tata Power Renewables: steady, more conservative growth, leveraging Tata’s vertical
integration (distribution/EPC). Operational capacity smaller vs AGEL/ReNew, but pipeline and
EPC scale are strengths.

Implication: Scale is a differentiator; AGEL’s speed-to-scale gives market share but increases project-
execution, grid-curtailment and financing complexity risks.
(2) Financial performance & margins:

o EBITDA/PAT growth: AGEL reported strong EBITDA growth in FY25 (company materials
indicate USD-scale EBITDA and growing cash profits). ReNew also reported revenue/EBITDA
gains tied to commissioning and merchant/C&lI sales.

e Margins: Recent years show healthy EBITDA margins for many large IPPs because of long-
term PPAs and high capacity utilization; however merchant exposure, unfavorable tender
outcomes and transmission bottlenecks can compress margins (sector risk). Scholarly work on
investor perceptions and financing risk in Indian renewables supports this (counterparty and
grid risk remain top-ranked).

(3) Financing & leverage:

¢ AGEL & ReNew: both raised large sums (debt + equity / strategic JV investments) to finance
CAPEX. AGEL has refinanced construction debt into long-dated facilities in several deals to
match asset life. However, rapid growth implies sizable net debt on balance sheets investors
monitor net debt/EBITDA and interest coverage closely.

e Sector literature flags counterparty risk (DISCOM receivables), grid risk and financial risks
as large drivers of cost of capital for Indian renewable projects: solutions (policy, payment
guarantees, storage, hybrid projects) materially affect firm value.

(4) Strategic differentiation:

e AGEL strengths: fastest large-scale commissioning; cluster economics; strong PPA book;
backing for large projects. Weaknesses: concentrated large projects increase
execution/regulatory and community risk; leverage.

e ReNew strengths: diversified asset mix, early emphasis on storage/manufacturing; listed
internationally. Weaknesses: integration and execution complexity.

e TPREL strengths: integration with Tata group distribution & EPC; lower single-project
concentration.

e Greenko strengths: dispatchable renewables + storage focus (firm-power product niche).

o Monitor net-debt / EBITDA, PPA tenor, merchant exposure, and transmission-related
project risks these explain much of the cross-firm performance variation.

11. SUGGESTIONS BASED ON THE STUDY :

(1) Strengthen AI and Digital Technologies for Smart Renewable Energy Management:

(1) Expand the use of Artificial Intelligence, IoT, and predictive analytics for real-time monitoring,
predictive maintenance, energy forecasting, and asset performance optimization across solar and wind
power plants.

(i) Develop measurable digital performance KPIs such as plant availability, predictive maintenance
accuracy, equipment reliability, and energy forecasting precision, and publish these metrics through
annual sustainability or digital transformation reports.

(2) Enhance Strategic Collaborations Beyond the Adani Ecosystem:

(i) Establish partnerships with global renewable energy technology firms, universities, research
institutions, and clean-tech startups to accelerate innovation in battery storage, smart grids, and green
hydrogen.

(i1) Participate in international renewable energy alliances and sustainability initiatives to promote
knowledge sharing, technology transfer, and collaborative research on clean energy solutions.

(3) Promote Transparency through ESG and Sustainability Reporting:

(1) Strengthen ESG disclosures by providing transparent reporting on carbon reduction, biodiversity
conservation, water management, climate resilience, and renewable energy performance using globally
recognized reporting standards.
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(i1) Publish regular sustainability impact reports with independent third-party verification to enhance
stakeholder confidence, improve investor trust, and demonstrate long-term environmental and social
value creation.

(4) Develop Innovative Renewable Energy Solutions for Emerging Sectors:

(i) Expand investments in battery energy storage systems (BESS), green hydrogen, hybrid renewable
energy projects, and smart energy management solutions to serve industries, commercial enterprises,
and public infrastructure.

(ii)) Develop customized clean energy solutions for sectors such as manufacturing, agriculture,
transportation, educational institutions, and small and medium enterprises (SMEs), supporting India's
clean energy transition and net-zero objectives.

(5) Strengthen Stakeholder Engagement and Customer Feedback Mechanisms:

(i) Establish digital stakeholder engagement platforms that enable customers, investors, regulators, local
communities, and project partners to provide real-time feedback on renewable energy services and
sustainability initiatives.

(ii)) Conduct regular stakeholder consultations, customer satisfaction surveys, and community
engagement programs to improve service quality, strengthen public trust, and incorporate stakeholder
expectations into future renewable energy projects.

These strategies will help Adani Green Energy Limited strengthen its technological capabilities,
improve operational efficiency, enhance stakeholder trust, expand clean energy innovations, and
reinforce its leadership position in India's renewable energy sector while supporting long-term
sustainable growth and ESG excellence.

12. CONCLUSIONS :

(1) Summary of Key Findings:

The company analysis of Adani Green Energy Limited (AGEL) highlights its rapid ascent as one of
India’s foremost renewable energy producers, achieving an operational capacity exceeding 15 GW by
mid-2025. The firm’s strategic expansion through solar, wind, and hybrid projects supported by long-
term power purchase agreements (PPAs) has secured consistent revenue growth and strengthened its
market position. Nevertheless, the analysis also reveals vulnerabilities in high leverage, regulatory
dependency, and technological transition risks. Despite these challenges, AGEL demonstrates a strong
commitment to environmental, social, and governance (ESG) standards and continues to invest in
storage technologies and digital optimization to enhance operational resilience.

(2) Value of DeepMind as a Case Study in AI Transformation:

DeepMind’s evolution within Alphabet offers valuable parallels for AGEL’s digital transformation.
DeepMind illustrates how data-driven systems and ethical Al principles can simultaneously advance
innovation and responsibility in large enterprises. For AGEL, adopting similar Al-enabled analytics for
predictive maintenance, energy forecasting, and grid management could replicate DeepMind’s model
of “learning at scale.” Furthermore, DeepMind’s emphasis on transparency, cross-disciplinary
collaboration, and explainable Al provides a roadmap for AGEL to balance technological ambition with
accountability. Embedding these principles can transform AGEL’s renewable infrastructure into an
intelligent, adaptive ecosystem that improves efficiency while maintaining ethical oversight.

(3) Final Reflections on Sustainable Innovation and Ethical Leadership:

In conclusion, AGEL stands at the intersection of sustainability and digital transformation, where long-
term growth depends not only on expanding clean energy capacity but also on responsible Al
integration. Sustainable innovation requires leadership that aligns profitability with purpose ensuring
that technology adoption supports environmental stewardship, social equity, and transparent
governance. By cultivating an Al-ethics culture inspired by DeepMind’s best practices and maintaining
open communication with stakeholders, AGEL can strengthen its reputation as both a technological and
ethical leader in the renewable energy sector. In doing so, the company not only reinforces India’s clean-
energy ambitions but also sets a global example of how corporate growth and ethical responsibility can
advance together.
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