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Abstract-- This study evaluates the effectiveness of capital 

budgeting techniques in optimizing investment decisions at 

Naga Limited, a leading South Indian flour milling firm. 

Focusing on a ₹50 crore investment project (2020–2024), the 

research analyzes techniques such as net present value (NPV), 

internal rate of return (IRR), payback period, profitability 

index (PI), Monte Carlo simulation, and real options analysis. 

Using a descriptive and analytical research design,secondary 

data from financial reports (cash flows: ₹45.98 crore to ₹73.76 

crore) were examined. Findings reveal rapid investment 

recovery, significant value creation, and high profitability, 

with strategic flexibility enhancing project outcomes. 

Independent variables—cash flow variability, discount rate, 

strategic flexibility, and investment size—shape technique 

efficacy, with NPV and IRR outperforming simpler methods.  
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I. INTRODUCTION 

Conceptualizing Capital Budgeting: A Strategic Financial 

Framework 

Capital budgeting serves as a linchpin in corporate 

finance, guiding organizations in the strategic allocation of 

resources to long-term investment projects that shape their 

growth and competitive positioning. This process involves 

evaluating initiatives such as equipment upgrades, facility 

expansions, or new product ventures, which require 

substantial capital commitments with returns spanning 

multiple years. Unlike operational decisions, capital 

budgeting demands a synthesis of quantitative analysis and 

qualitative judgment to align investments with 

organizational goals while navigating uncertainties inherent 

in long-term forecasts.Capital budgeting is anchored in 

neoclassical finance, particularly Irving Fisher’s separation 

theorem (1930), which posits that in perfect markets, 

investment decisions can be made independently of 

financing, prioritizing projects with positive net present 

value (NPV). Fisher’s The Theory of Interest emphasizes 

the time value of money, where future cash flows are 

discounted to reflect their present worth, accounting for 

opportunity costs.  

In agro-processing, decisions like mill modernization 

require precise cash flow forecasts, balancing input cost 

fluctuations against productivity gains.  

II. OBJECTIVES OF THE STUDY 

• To analyze how cash flow variability impacts the 

choice and outcomes of capital budgeting techniques 

in Naga Limited’s operations. 

• To assess the role of discount rate selection in 

determining project viability for Naga Limited’s 

capital-intensive investments. 

• To examine the influence of strategic flexibility, such 

as expansion options, on enhancing project value in 

Naga Limited’s agro-processing context. 

• To investigate the effect of initial investment size on 

the adoption of specific capital budgeting techniques 

by Naga Limited. 

• To provide recommendations for improving capital 

budgeting practices to enhance financial performance 

in Naga Limited’s flour milling division. 

III. REVIEW OF LITERATURE 

Al-Jaafreh and Al-Okaily (2025), "Systematic 

Literature Review on Capital Budgeting Practices in 

Emerging Economies" Researchers conducted a 

comprehensive systematic review of capital budgeting 

practices across various sectors in developing markets. 

They examined 150 studies from 2010 to 2024, identifying 

NPV as the dominant technique in 65% of cases due to its 

alignment with value maximization principles.  

Khan (2024), "Capital Budgeting Techniques and 

Financial Performance: Empirical Evidence from 

Manufacturing Firms" Investigators analyzed the impact 

of capital budgeting techniques on firm performance using 

panel data from 200 manufacturing entities over five years. 

NPV adoption correlated with 12% higher ROE, 

outperforming payback users by 8% in profitability 

metrics. IRR's high rates (above 20%) signaled strong cash 

flow generation but led to reinvestment fallacies in 30% of 

cases. Discounted payback extended recovery times by 0.5 

years on average, enhancing risk-adjusted decisions.  
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Saiful et al. (2025), "Empirical Analysis of Budgeting 

Reforms in Developing Markets" Scholars explored 

budgeting reforms through empirical analysis of 100 firms 

in transitional economies from 2018 to 2024. NPV 

integration improved project selection accuracy by 25%, 

especially under fiscal constraints. IRR thresholds 

exceeded cost of capital in 70% of viable projects, guiding 

acceptance criteria. Payback period averaged 2.8 years, 

appealing for liquidity but overlooking terminal values.  

IV. RESEARCH METHODOLOGY 

Research Design 

The study employs a descriptive and analytical research 

design to assess the application and impact of capital 

budgeting techniques. Descriptive design helps map the 

usage patterns of NPV, IRR, payback, PI, Monte Carlo, and 

real options within Naga Limited’s operations, while the 

analytical approach tests their effectiveness through 

financial metrics. A quantitative framework is adopted, 

leveraging numerical data from cash flows and investment 

outcomes to derive insights. The design incorporates 

hypothesis testing to examine relationships between 

variables like cash flow variability, discount rate, strategic 

flexibility, initial investment size, and project financial 

performance. 

Tools and Techniques for Data Analysis 

Data analysis employs both quantitative and qualitative 

techniques. Quantitative tools include: 

• Financial Calculations: Compute NPV, IRR, payback 

period, PI, Monte Carlo simulation (1,000 iterations), 

and real options value, replicating the provided 

document’s methodology (e.g., NPV = ₹152.23 crore, 

IRR ≈ 95.8%). 

• Regression Analysis: Test relationships between 

independent variables (cash flow variability, discount 

rate, strategic flexibility, investment size) and project 

financial performance, using SPSS or Excel. 

• Sensitivity Analysis: Assess NPV and IRR sensitivity 

to ±10% changes in cash flows or discount rates. 

Qualitative analysis involves thematic coding of 

interview transcripts to identify technique preferences 

and barriers, using NVivo software. Descriptive 

statistics summarize adoption rates, while Monte 

Carlo simulations quantify risk (e.g., NPV SD = 

₹15.32 crore). These tools ensure robust, data-driven 

insights for capital budgeting efficacy. 

V. DATA ANALYSIS AND INTERPRETATIONS 

1. Internal Rate of Return (IRR) 

IRR is the discount rate where NPV equals zero. 

Calculation: 

• Solve: Σ [CF_t / (1 + IRR)^t] = ₹50 crore 

• Trial and error:  

➢ At 50%: Discounted CFs: ₹45.98/1.5 = ₹30.65, 

₹47.95/2.25 = ₹21.31, ₹49.34/3.375 = ₹14.62, 

₹55.55/5.0625 = ₹10.98, ₹73.76/7.59375 = 

₹9.71. Sum = ₹87.27 crore. NPV = ₹87.27 - 

₹50 = ₹37.27 crore. 

➢ At 100%: Discounted CFs: ₹45.98/2 = ₹22.99, 

₹47.95/4 = ₹11.99, ₹49.34/8 = ₹6.17, 

₹55.55/16 = ₹3.47, ₹73.76/32 = ₹2.30. Sum = 

₹46.92 crore. NPV = ₹46.92 - ₹50 = -₹3.08 

crore. 

• IRR is between 50% and 100%. Linear 

interpolation: IRR ≈ 50% + [(37.27 / (37.27 + 

3.08)) × (100 - 50)] ≈ 50% + 45.8% ≈ 95.8%. 

Table:  

Internal Rate of Return (2020–2024) 

Year Cash Flow (₹ crore) Discounted CF at 95.8% (₹ crore, approx.) 

2020 45.98 23.49 

2021 47.95 12.52 

2022 49.34 6.58 

2023 55.55 3.78 

2024 73.76 2.56 

                 IRR: Approximately 95.8% 
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Interpretation: The IRR of 95.8% far exceeds the 10% 

discount rate, indicating excellent project profitability. This 

high return suggests the project generates substantial value. 

The strong cash flows drive this impressive IRR. The 

project is highly attractive for investment. Management 

should prioritize this project for its high returns. 

Monitoring market conditions will ensure sustained 

performance. 

 

2. Profitability Index (PI) 

PI measures the present value of cash inflows per unit of 

investment. 

Calculation: 

• PV of Cash Inflows = ₹202.23 crore (from NPV 

calculation) 

• PI = ₹202.23 / ₹50 = 4.045 

Table: 

Profitability Index (2020–2024) 

Year Cash Flow (₹ crore) Discounted Cash Flow (₹ crore) 

2020 45.98 41.80 

2021 47.95 39.63 

2022 49.34 37.07 

2023 55.55 37.92 

2024 73.76 45.81 

                                              PI: 4.045 
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Interpretation: The PI of 4.045 shows that each ₹1 invested 

returns ₹4.045 in present value, indicating a highly 

profitable project. A PI well above 1 confirms strong 

financial viability. The robust cash flows drive this high 

ratio. The project is an excellent use of capital. 

Management should pursue it for its strong returns. 

Comparing with other projects will optimize capital 

allocation. 

VI. FINDINGS 

• Rapid Investment Recovery: The Payback Period of 1.08 

years indicates the ₹50 crore investment is recovered in 

just over a year, driven by strong early cash flows 

(₹45.98 crore in 2020). This suggests low risk and aligns 

with short-term financial goals, making the project 

highly attractive for liquidity-focused investors in agro-

processing. 

• Time-Value Adjusted Recovery: The Discounted 

Payback Period of 1.21 years, slightly longer due to a 

10% discount rate, confirms quick recovery even when 

accounting for the time value of money. This low-risk 

profile supports project viability, though long-term 

returns need further evaluation. 

• Significant Value Creation: The NPV of ₹152.23 crore, 

derived from ₹202.23 crore in discounted cash flows 

minus the ₹50 crore investment, highlights substantial 

value addition at a 10% discount rate. This positive NPV 

underscores the project’s financial viability, driven by 

robust cash flows, particularly in 2024 (₹73.76 crore). 

• Exceptional Profitability: The IRR of 95.8%, far 

exceeding the 10% discount rate, signals outstanding 

profitability, driven by strong cash flows. This high 

return makes the project a priority for investment, 

though market condition monitoring is advised to sustain 

performance. 

• High Return per Investment: The PI of 4.045 indicates 

that each ₹1 invested generates ₹4.045 in present value, 

confirming strong financial viability. This high ratio, 

driven by robust cash flows, supports efficient capital 

allocation, ideal for ranking multiple projects under 

constraints. 

• Robust Profitability with Moderate Risk: Monte Carlo 

Simulation yields a mean NPV of ₹152.50 crore, 

aligning with deterministic NPV, with a ₹15.32 crore 

standard deviation indicating moderate cash flow 

variability. The consistently positive NPV suggests low 

loss risk, enhancing decision confidence. 

• Strategic Flexibility Value: Real Options Analysis shows 

the expansion option (₹25 crore in 2022 to double 2023–

2024 cash flows) adds ₹148.68 crore in value, 

highlighting significant flexibility benefits.  

VII. SUGGESTIONS 

• Adopt Sophisticated Techniques: Prioritize advanced 

capital budgeting methods like NPV and IRR to ensure 

decisions align with long-term value creation, 

particularly for capital-intensive projects in volatile 

industries.  

• Incorporate Risk Analysis: Integrate Monte Carlo 

simulations into project evaluations to quantify cash 

flow uncertainties, enabling better risk management and 

informed decision-making in dynamic market 

conditions.  

• Leverage Strategic Flexibility: Utilize real options 

analysis to evaluate opportunities for project expansion 

or deferral, enhancing adaptability to market shifts and 

regulatory changes in agro-processing.  
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• Balance Short- and Long-Term Goals: Combine 

payback period with discounted methods to address 

liquidity needs while capturing long-term profitability, 

ensuring balanced financial strategies for resource-

constrained firms.  

• Refine Discount Rate Selection: Use market-based 

models like CAPM to determine accurate discount rates, 

improving the reliability of NPV and IRR outcomes for 

investment appraisals.  

• Enhance Managerial Training: Provide training on 

advanced budgeting techniques to bridge the theory-

practice gap, enabling managers to adopt data-driven 

approaches over intuitive methods.  

• Monitor Market and Policy Trends: Regularly assess 

external factors like input price volatility and regulatory 

policies to adjust project assumptions, ensuring 

sustained financial performance.  

• Optimize Capital Allocation: Employ profitability index 

for ranking multiple projects under budget constraints, 

maximizing returns on limited capital in competitive 

sectors.  

• Integrate Technology in Forecasting: Adopt AI-driven 

tools to enhance cash flow projections, improving the 

accuracy of budgeting techniques and reducing reliance 

on static assumptions.  

• Align Investments with Strategic Goals: Ensure capital 

budgeting decisions support broader organizational 

objectives, such as sustainability and market expansion, 

to drive competitive advantage. 

VIII. CONCLUSION 

The study on capital budgeting techniques with 

reference to Naga Limited highlights their critical role in 

optimizing investment decisions within the Indian flour 

milling industry. By evaluating methods like NPV, IRR, 

payback period, PI, Monte Carlo simulation, and real 

options analysis, the research underscores their 

effectiveness in navigating volatile wheat prices and 

regulatory shifts. Findings reveal that sophisticated 

techniques enhance project financial performance. The 

rapid recovery periods and robust value creation affirm 

Naga Limited’s investment viability.  

 

 

 

 

 

 

Contextual factors, such as firm size and market 

dynamics, influence technique selection, with larger mills 

favoring advanced methods. Integrating risk analysis and 

technology improves decision accuracy. The study bridges 

theory-practice gaps, offering actionable insights for agro-

processing firms. This research contributes to strategic 

financial planning, ensuring sustainable growth for Naga 

Limited and similar enterprises. 
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