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ABSTRACT 
 

This research paper examines the application of Time Value of Money (TVM) principles in three critical 
sectors of the Indian economy: Technology, Pharmaceutical, and Energy. The study focuses on 
sustainable development and Environmental, Social, and Governance (ESG) integration, analyzing 
leading Indian companies such as Tata Consultancy Services, Infosys, Sun Pharmaceutical, and NTPC 
to understand how TVM concepts are applied in sustainability-oriented investment decisions. The 
research reveals that Indian companies are increasingly integrating ESG factors into their TVM 
calculations, with sustainability investments requiring modified discount rates, extended analysis periods, 
and risk-adjusted returns. The technology sector demonstrates strong ESG integration, with companies 
like TCS and Infosys achieving carbon neutrality ahead of global targets. Meanwhile, the pharmaceutical 
sector shows growing emphasis on green chemistry and sustainable manufacturing processes, and the 
energy sector leads India's renewable transition with massive investment commitments aligned with the 
2070 Net Zero target. Key findings indicate that sector-specific modifications are necessary for 
sustainability-focused TVM applications in India. The technology sector uses 8-12% discount rates for 
ESG projects with 3–7-year horizons, the pharmaceutical sector applies 10-15% rates for sustainable 
R&D with 8–15-year timelines, and the energy sector employs 7-11% rates for renewable projects with 
15–25-year analysis periods. Ultimately, ESG-integrated TVM analysis is becoming essential for Indian 
companies to access global capital markets and achieve long-term competitiveness in the sustainable 
economy.  
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Pharmaceutical Industry, Energy Transition, Net Present Value, Corporate Finance, Sustainability 
Investment. 

 

 

Introduction 

 The Time Value of Money (TVM) is a fundamental principle in finance that highlights the 
significance of time in valuing money. The concept emphasizes that money available today holds greater 
value than the same amount in the future because of its ability to generate earnings over time.This 
concept underpins various financial decisions and investment strategies across multiple sectors, making 
it a crucial area of study in finance and economics. 

 In India's rapidly developing economy, characterized by diverse sectors such as real estate, 
manufacturing, and finance, the application of TVM principles is particularly relevant. As organizations 
and individuals navigate complex financial landscapes, understanding how TVM influences decision-
making processes is essential. 

_____________________________________________________________________ 
* Copyright © 2025 by Author's  and Licensed by Inspira. This is an open access article distributed under the Creative Commons Attribution License 

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work properly cited. 

mailto:drdsanjeevarao@gmail.com


110 International Journal of Advanced Research in Commerce, Management & Social Science (IJARCMSS) - October-December, 2025 

This study aims to conduct an empirical analysis of the applications of TVM in select sectors of 
the Indian economy, highlighting its relevance and impact on investment, financing, and valuation 
strategies. We will examine key areas where TVM is applied, including property valuation, investment 
analysis, and project financing, and evaluate empirical data and case studies to identify patterns, 
challenges, and best practices. 

 Our research seeks to provide insights into how these applications contribute to the overall 
financial health and decision-making efficacy within these sectors. As India continues to evolve as a 
significant player in the global economy, understanding the nuances of financial principles like TVM will 
be crucial for stakeholders aiming to optimize their financial strategies. 

Sector Selection Rationale 

 This study examines three key sectors that are essential for India's sustainable development. 
The technology sector, featuring major players like TCS, Infosys, and Wipro, has become a global leader 
in integrating environmental, social, and governance (ESG) principles, achieving carbon neutrality ahead 
of global deadlines. This sector is crucial for understanding how technology firms utilize time value of 
money (TVM) in their sustainability investments, especially as they drive digital transformation across 
various industries. The pharmaceutical sector, often referred to as the "Pharmacy of the World," accounts 
for over 20% of the global generic medicine supply. Companies such as Sun Pharma, Dr. Reddy's, and 
Cipla are increasingly embracing green chemistry and sustainable manufacturing, necessitating 
advanced TVM analysis for their sustainability efforts. Lastly, the energy sector, spearheaded by firms 
like NTPC and Adani Green Energy, is at the forefront of India's transition to clean energy, representing a 
significant investment opportunity. Its capital-intensive nature and long-term investment requirements 
make it an ideal area for exploring TVM applications in sustainability. 

ESG-Integrated TVM Framework 

 The traditional Time Value of Money (TVM) framework, while foundational, is fundamentally 
limited in its ability to capture the non-financial value and long-term risks associated with modern 
business practices. An ESG-integrated TVM framework addresses this by modifying traditional valuation 
metrics to account for a company’s performance on Environmental, Social, and Governance factors. This 
theoretical approach posits that a company’s sustainability profile has a tangible impact on its financial 
future, thereby requiring adjustments to core TVM concepts, particularly the discount rate. 

ESG-Adjusted Discount Rates 

 The discount rate in the traditional TVM formula (r) is a proxy for the required rate of return or 
the cost of capital. An ESG-integrated framework theorizes that this rate is not static and must be 
adjusted to reflect ESG-related risks and opportunities. A company’s sustainability performance directly 
influences its risk profile, which in turn impacts its cost of capital. 

• ESG Risk Premium: This component represents an additional risk premium that should be 
added to the traditional discount rate of a company with poor ESG practices. The theoretical 
basis for this is that substandard ESG performance introduces significant financial risks, 
including the potential for regulatory fines, litigation, reputational damage, supply chain 
disruptions, and loss of consumer trust. Increasing the discount rate lowers the present value of 
a company's future cash flows. This adjustment reflects a greater likelihood of risks occurring, 
which can adversely affect profitability. 

• ESG Discount: Conversely, a company with strong ESG performance can theoretically benefit 
from a reduced cost of capital. This ESG discount is subtracted from the traditional discount 
rate. The rationale is that robust ESG practices can lead to several financial advantages, such 
as enhanced brand reputation, improved operational efficiency (e.g., through energy 
conservation), better risk management, and increased access to capital from socially 
responsible investors. A lower discount rate reflects a lower risk profile and a more resilient 
business model, thereby increasing the present value of future cash flows. 

• Sustainability Beta: Building on the Capital Asset Pricing Model (CAPM), the concept of 
Sustainability Beta (β_s) introduces a measure of ESG-related systematic risk. While a 
traditional beta measures a stock's volatility relative to the market, a Sustainability Beta would 
measure its sensitivity to market-wide ESG shocks (e.g., new climate regulations, social 
movements, or governance scandals). A high β_s suggests a company is more susceptible to 
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these risks, justifying a higher discount rate. This theoretical measure aims to quantify the non-
diversifiable risk stemming from a company’s sustainability exposure. 

• Regulatory Risk Adjustment: This component specifically accounts for the risk associated with 
an evolving regulatory landscape. For example, in the energy sector, a company heavily reliant 
on fossil fuels faces a higher risk of new carbon taxes or stricter emission standards, which 
could significantly impact its long-term cash flows. The regulatory risk adjustment, therefore, 
adds a premium to the discount rate for companies in industries with high exposure to such 
risks. This framework ensures that the TVM analysis is forward-looking and anticipates potential 
costs arising from shifts in government policy and global agreements. 

Indian Context Considerations 

 In India, companies encounter specific challenges related to sustainability that impact their total 
value management (TVM). One major factor is the cost of complying with the Business Responsibility 
and Sustainability Report (BRSR), which requires significant investments for environmental, social, and 
governance (ESG) reporting. Additionally, the integration of government incentives, such as Production-
Linked Incentive (PLI) schemes, tax benefits, and subsidies, plays a crucial role in shaping cash flow 
calculations. Companies must also navigate ESG requirements to access global markets and attract 
investment capital. Furthermore, the evolving regulatory framework adds complexity, as changes in 
regulations can significantly influence long-term business projections. 

Sector-Specific TVM Modifications 

Table 1: Comparative TVM Framework for Indian Sectors 

Sector ESG-Adjusted 
Discount Rate 

Typical 
Investment 

Horizon 

Key ESG Factors Indian Policy Impact 

Technology 8-12% 3-7 years Carbon neutrality, data 
privacy, digital inclusion 

Digital India, PLI 
Schemes 

Pharmaceutical 10-15% 8-15 years Green Chemistry, 
Access to medicines, 
R&D ethics 

PRIP Scheme, Quality 
regulations 

Energy 7-11% 15-25 years Renewable transition, 
grid stability,just 
transition 

500 GW target, Net 
Zero 2070 

Source: (1)  

Technology Sector Analysis 

• Sector Overview and ESG Integration 

 India's IT sector, which is projected to reach around $254 billion in 2024, has positioned itself as 
a frontrunner in integrating environmental, social, and governance (ESG) principles within the tech 
industry. The sector's focus on service-oriented models and its extensive global reach have facilitated the 
early adoption of sustainable practices and investment strategies that prioritize ESG factors. 

• Company Case Study: Tata Consultancy Services (TCS) 

 TCS ESG Investment Analysis - Carbon Neutrality Program 

 TCS has committed ₹2,500 crores from 2020 to 2024 to support various carbon neutrality 
projects. These initiatives focus on developing renewable energy infrastructure, enhancing energy 
efficiency in data centers, and obtaining green building certifications. 

Table 2: TCS Carbon Neutrality Program - TVM Analysis 

Year Investment 
(Rs Cr) 

Cost Savings 
(Rs Cr.) 

ESG Benefits 
(Rs Cr.) 

Net Cash 
Flow (Rs Cr.) 

PV @ 10% 
(Rs Cr.) 

2020 -800 0 0 -800 800.0 

2021 -600 150 200 -250 -227.3 

2022 -500 300 400 200 165.3 

2023 -400 450 600 650 488.4 

2024 -200 600 800 1,200 819.6 
Source: (2)  
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 The NPV analysis shows a positive result of ₹446 crores, with an internal rate of return (IRR) of 
18.5%. Additionally, the quantification of ESG benefits indicates that improved ESG ratings can lead to a 
50 basis points decrease in the cost of capital, a 15% increase in client retention, and better access to 
investment funds that focus on ESG criteria. 

• Company Case Study: Infosys Limited   

 Infosys has made a significant investment of ₹1,800 crores from 2018 to 2024 to achieve carbon 
neutrality, focusing on solar energy, energy-efficient infrastructure, and green technologies. The company 
has successfully maintained carbon-neutral operations since 2020, sourcing 44% of its electricity from 
renewable sources and reducing Scope 1 and 2 emissions by 18% compared to its 2020 baseline. 
Additionally, Infosys has implemented advanced cooling technologies, such as HFO magnetic chillers. 
This commitment has resulted in annual energy cost savings of ₹180 crores, a 15% valuation premium 
for its carbon-neutral status, a 25% increase in contracts driven by ESG mandates, and a reduced risk 
related to carbon pricing and regulatory changes. 

• Technology Sector TVM Implications   

 The technology sector in India is experiencing significant changes in its valuation and 
investment strategies. Companies are now seeing ESG-adjusted discount rates between 8-12%, which is 
lower than the traditional range of 12-15%, due to better access to ESG-focused capital. Additionally, the 
recognition of ESG benefits has been extended to 5-7 years, compared to the previous 3-5 years. 
Companies that demonstrate strong ESG practices can also enjoy a reduction in risk premiums by 50-
100 basis points. Furthermore, the value derived from operational savings, brand reputation, and 
compliance with regulations is increasingly being recognized as multiple streams of value for these firms. 

Pharmaceutical Sector Analysis   

• Sector Overview and Sustainability Imperatives   

 India's pharmaceutical industry, currently valued at around $65 billion and expected to double to 
$130 billion by 2030, is under growing pressure to embrace sustainability. The sector's notable 
environmental footprint, which includes issues like antimicrobial resistance and pharmaceutical waste, 
has prompted major companies to implement practices such as green chemistry, sustainable 
manufacturing, and adherence to environmental, social, and governance (ESG) standards. One of the 
major issues facing the industry today is the production of 300 million tonnes of plastic waste each year 
around the world.. In response, Indian pharmaceutical firms are increasingly prioritizing sustainable 
packaging solutions, green chemistry initiatives, and principles of the circular economy to mitigate these 
environmental impacts. 

• Company Case Study: Sun Pharmaceutical Industries   

 Sun Pharma is making significant strides in sustainability with a substantial investment of ₹1,200 
crores from 2021 to 2025. This funding is directed towards various initiatives such as green 
manufacturing, the adoption of renewable energy, and the development of sustainable packaging 
solutions. For the fiscal year 2023-24, the company has reported impressive ESG performance metrics, 
including sourcing 38% of its energy from renewable sources, achieving an 18% reduction in absolute 
Scope 1 and 2 emissions compared to a 2020 baseline, and conserving 69% of water through recycling 
and efficiency measures. Additionally, Sun Pharma is committed to sustainability in its research and 
development, allocating 6.5% of its sales to R&D focused on sustainable practices. 

TVM Analysis - Green Manufacturing Initiative 

Table 3: Sun Pharma ESG Investment - TVM Analysis 

Year Investment 
(Rs Cr.) 

Operational Savings 
(Rs Cr.) 

ESG Premium 
(Rs Cr.) 

Net Cash Flow 
(Rs.Cr) 

PV @12% 
(Rs Cr.) 

2021 -300 0 0 -300 -300.0 

2022 -350 80 50 -220 -175.4 

2023 -300 160 120 -20 -14.2 

2024 -150 240 200 290 184.4 

2025 -100 320 280 500 283.7 
Source: (3) 

NPV Result: ₹-21.5 crores negative NPV initially, but positive returns from year 6 onwards with 
strategic and reputational benefits justifying investment. 
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• Company Case Study: Dr. Reddy's Laboratories 

 Dr. Reddy's Laboratories has made a significant commitment to sustainability through its Green 
Chemistry and Sustainable R&D Initiative, investing ₹950 crores in environmentally friendly practices, 
sustainable manufacturing, and research and development operations that comply with ESG standards, 
earning recognition with the Eco Vadis Gold Medal. The company has successfully integrated green 
chemistry principles into its manufacturing processes, emphasizing the reduction of carbon emissions 
and enhancing energy efficiency, while also implementing responsible waste management and recycling 
programs. Additionally, Dr. Reddy's is dedicated to social responsibility, focusing on improving healthcare 
access and education. To assess the viability of its sustainable R&D projects, the company employs a 
modified Time Value of Money (TVM) analysis, which features a lower discount rate of 13% compared to 
the traditional 15-18% used in pharmaceutical R&D, and extends the analysis period to 12-15 years for 
sustainable formulations. This approach not only allows for premium pricing of green products, which can 
increase by 10-15%, but also mitigates risks associated with regulatory compliance and market access. 

• Implications of TVM in the Pharmaceutical Sector 

 The integration of an ESG-focused TVM framework within the Indian pharmaceutical industry 
presents several significant advantages. Firstly, adopting green chemistry practices can yield a return on 
investment of 10-15% internal rate of return (IRR) through sustainable manufacturing processes. 
Additionally, compliance with regulatory standards can lead to a reduction in the regulatory risk premium, 
estimated at 100-200 basis points. Furthermore, companies that align with ESG criteria may experience 
enhanced market access, translating to a potential revenue increase of 20-30% from ESG-mandated 
procurement opportunities. Lastly, long-term sustainability is bolstered by diminished environmental 
liabilities and lower compliance costs, reinforcing the overall value proposition of integrating ESG 
principles into the pharmaceutical sector. 

Energy Sector Analysis   

• India's Energy Transition Context   

 India's energy sector is undergoing a major shift as the country aims to achieve 500 GW of 
renewable energy capacity by 2030 and reach Net Zero emissions by 2070. This ambitious plan reflects 
India's commitment to sustainable development and highlights the importance of transitioning to cleaner 
energy sources. This ambitious transition necessitates an annual investment ranging from $160 to $200 
billion until 2030, underscoring the importance of TVM analysis in assessing both renewable energy 
initiatives and the shift from traditional energy assets. According to the International Energy Agency, India 
must triple its current energy investment levels to meet its climate objectives, with a substantial portion of 
this funding directed towards renewable energy, facilitated by advanced TVM analysis frameworks. 

• Company Case Study: NTPC Limited and NTPC Green Energy 

NTPC has made a significant commitment to renewable energy, allocating ₹1.2 lakh crores for 
expansion through NTPC Green Energy, with a goal of achieving 60 GW of renewable capacity by 2032. 
In November 2024, NTPC Green Energy launched its IPO, successfully raising ₹10,000 crores for 
various renewable projects. The IPO debuted at ₹111.5, reflecting a 3.2% premium over the issue price, 
and the company's current market capitalization exceeds ₹75,000 crores, indicating strong investor 
confidence in its transition to renewable energy. 

TVM Analysis - Solar Power Portfolio 

Table 4: NTPC Green Energy Investment - TVM Analysis 

Project Phase Investment 
(Rs Cr) 

Capacity 
(MW) 

Annual Revenue 
(Rs Cr.) 

25 Year NPV 
@ 9% (Rs Cr) 

IRR 

Phase 1 
(2024-26) 

15000 3000 2400 8650 14.2% 

Phase 2 
(2026-28) 

20000 4000 3200 11200 13.8% 

Phase 3 
(2028-32) 

35000 8000 6400 18900 13.5% 

Source: (4) 

Total Program NPV: ₹38,750 crores with weighted average IRR of 13.7% 
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• Company Case Study: Adani Green Energy Limited (AGEL) 

 Adani Green Energy Limited (AGEL) is rapidly growing its renewable energy capacity, investing 
over ₹70,000 crores to reach a goal of 45 GW by 2030. This is a significant increase from its current 
operational capacity of 10.93 GW. In the financial year 2024, AGEL reported impressive results, with 
revenues reaching ₹7,893 crores, reflecting a year-on-year growth of 36%. The company's EBITDA stood 
at ₹7,308 crores, showcasing a remarkable margin of 93%, while net profit amounted to ₹1,083 crores. 
As of now, AGEL's market capitalization is valued at ₹1.55 lakh crores. 

TVM Analysis - Hybrid Solar-Wind Project 

Table 5: Adani Green Energy - Financial Performance 

Parameter Value ESG Adjustment Adjusted Value 

Initial Investment Rs8000 Cr Green Bond Savings (-50 bps) Rs7600 Cr 

Annual Revenue Rs 1200 Cr ESG Premium (+5%) Rs1260Cr 

Discount Rate 11% ESG Rating Benefit (-100 bps) 10% 

Analysis Period 25 years Extended sustainability 25 years 
Source: (5) 

 ESG-Adjusted NPV: ₹3,850 crores vs. ₹2,650 crores traditional NPV (+45% ESG value 
enhancement) 

• Implications of TVM in the Energy Sector 

 The framework for renewable energy's time value of money (TVM) highlights several critical 
factors influencing investment viability. Government incentives and production-linked incentive (PLI) 
schemes are instrumental in lowering effective investment costs by approximately 15-25%. Additionally, 
the monetization of carbon credits offers an extra revenue stream, with potential earnings ranging from 
₹50 to ₹80 per tonne of CO2. The integration of dispatchable renewable energy and storage solutions not 
only enhances grid stability but also allows for premium pricing. Furthermore, the TVM analysis takes into 
account the costs avoided by preventing the stranding of thermal assets, thereby reinforcing the 
economic rationale for transitioning to renewable energy sources. 

• Indian Policy Framework Impact 

 The impact of the Indian policy framework is significant across various sectors. The National 
Green Hydrogen Mission is prompting energy companies to adjust their Total Value Management (TVM) 
analyses to factor in green hydrogen production, supported by government initiatives and the potential for 
exports to developed markets. Additionally, the Production Linked Incentive (PLI) schemes are 
encouraging technology and pharmaceutical firms to incorporate these benefits into their TVM 
calculations, which can lead to a reduction in investment costs and an increase in project Internal Rate of 
Return (IRR) by 200 to 400 basis points. Furthermore, the BRSR mandate requires the top 1,000 
companies by market capitalization to measure and report on Environmental, Social, and Governance 
(ESG) metrics, fostering a more standardized approach to integrating sustainability benefits into TVM 
analysis. 

Conclusion 

Key Findings 

 This detailed study of TVM applications in the Technology, Pharmaceutical, and Energy sectors 
within India's sustainable development framework uncovers several important findings. First, companies 
that incorporate ESG factors into their TVM analysis tend to create greater long-term value. For instance, 
technology firms like TCS and Infosys can lower their cost of capital by 50-100 basis points due to their 
ESG initiatives, while energy companies such as NTPC and Adani Green gain from supportive policies 
and the ability to monetize carbon credits. Additionally, each sector requires tailored TVM adjustments 
that reflect its specific characteristics; the technology sector focuses on quick investment returns, the 
pharmaceutical sector deals with longer R&D timelines, and the energy sector benefits from enduring 
policy support and carbon economics. Furthermore, aligning TVM analysis with government sustainability 
initiatives, such as the Net Zero 2070 goal and the 500 GW renewable energy target, leads to better 
returns and lower risks. Lastly, integrating ESG into TVM analysis not only helps Indian companies tap 
into global capital markets but also allows them to achieve higher valuations and compete effectively in 
sustainability-driven international markets. 
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Implications for Indian Sustainable Development 

 The research demonstrates that ESG-integrated TVM analysis is not merely a compliance 
requirement but a strategic tool for value creation in the Indian context. Companies that successfully 
integrate sustainability considerations into their capital allocation decisions are better positioned to: 

• Access lower-cost international capital through ESG bond markets and green financing 

• Achieve premium valuations in domestic and international markets 

• Align with government policy initiatives and benefit from supportive regulatory frameworks 

• Build long-term competitive advantages through sustainable business models 

Future Research Directions 

• Create standardized methodologies for ESG-adjusted TVM specifically for Indian companies.   

• Develop sector-specific ESG valuation frameworks that meet Indian regulatory standards.   

• Analyze the impact of climate risk scenarios on TVM for long-term investment strategies.   

Contributions to Practice and Policy 

 This research makes a significant contribution to both academic knowledge and practical use by 
offering the first detailed examination of ESG-integrated TVM applications within the Indian corporate 
landscape. The results can help policymakers create incentive structures that connect private sector TVM 
analysis with national sustainable development goals, while also equipping practitioners with tailored 
frameworks for incorporating ESG factors into their capital budgeting processes. As India progresses 
towards sustainable development and aims for climate leadership, the incorporation of ESG elements 
into essential financial analysis tools like TVM will be vital for both corporate success and the 
achievement of national objectives. 
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