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Abstract

Every firm eventually runs into the same hard question: where should the next rupee of scarce capital go,
especially when the payoff is years away and nobody can be fully sure what those years will look like? This paper
looks closely at the two appraisal methods that dominate that decision, Net Present Value (NPV) and Internal
Rate of Return (IRR), and works through them using a detailed illustrative case built around a manufacturing
firm. No real company's records were used. Every figure in the case has been constructed to feel realistic rather
than lifted from any disclosed source, though we kept the numbers consistent with typical industry patterns.
Alongside the calculations themselves, the paper spends time on the judgment calls managers make once the
numbers are on the table. The main conclusion is straightforward: risk is still not built into everyday capital
budgeting decisions as carefully as it should be, and we close by making the case for appraisal methods that treat
risk as part of the design rather than something added on at the end.

1. Introduction

Firms operating in unpredictable markets are constantly deciding where their limited capital should go —
expanding production capacity, adopting Al-driven tools, or backing a green energy initiative, to name a few
common options. Capital budgeting gives decision-makers a structured way to weigh these choices, pointing
money toward projects that build lasting value rather than a fast but shallow win. The stakes of getting this wrong
are not abstract. Shareholder wealth can erode quickly once an ambitious plan collides with an economic
downturn nobody had priced in.

To keep the analysis grounded, this study follows a hypothetical mid-sized Indian manufacturer we call “Tech
Fab Ltd.,” which is weighing a I50 crore investment in automation upgrades. None of the numbers, cash flows,
or outcomes attached to Tech Fab Ltd. describe a real business — they were simulated for this paper, built to
resemble what a company in this position would realistically encounter. Working through the scenario step by
step lets us draw conclusions that should carry over to firms in emerging markets such as India, where capital
decisions tend to carry outsized consequences.

One issue keeps resurfacing across the literature and in practice: investment decisions often rest on cash flow
forecasts that start out too optimistic, and that optimism quietly distorts whatever NPV figure eventually gets
produced. Risk assessment tends to lag behind these forecasting needs too, since many firms never model
scenarios such as a supply chain breakdown or a sudden interest-rate spike. Firms operating in India face an
additional layer of difficulty from regulatory friction and currency swings, particularly in capital-heavy sectors.
The Tech Fab Ltd. case brings this tension into focus: in the scenario modelled here, costs run 15 percent over
the original estimate, largely because inflation was left out of the forecast from the start.
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2. Research Objectives

« To examine how well established capital budgeting techniques hold up when applied to a realistic
manufacturing investment decision.

» To identify where risk integration falls short in current capital budgeting practice and propose ways to
strengthen it.

» To evaluate post-implementation performance and translate that evaluation into practical
recommendations for Indian firms.

3. Literature Review

Capital budgeting has been studied for decades, and the tools favoured by researchers and practitioners have
shifted over time. Joel Dean's early work leaned toward simpler measures such as the payback period, mainly
because managers could apply them without specialised training. Attention later moved toward discounted cash
flow methods, largely because they account for something payback ignores entirely: the time value of money.
Sureka, Kumar, and Abedin (2022), reviewing five decades of research on the subject, found that NPV has held
its position as the technique most favoured by both academics and practitioners — even as scholarly attention
increasingly turns toward behavioural biases and real options theory in response to fintech-driven disruption.

A newer strand of the literature has started paying closer attention to ESG factors, as the growth of green bonds
reshapes how sustainability-linked projects get appraised. That said, theory has clearly moved faster than practice
on several fronts, and this paper returns to that gap later.

4, Research Question

« When applied to a realistic manufacturing investment, do NPV and IRR produce results that are
internally consistent and useful for decision-making?

» Which risk factors are most often left out of conventional appraisal models, and what does that omission
cost a firm in practice?

« What procedural, analytical, or cultural changes would most improve the reliability of capital budgeting
outcomes for firms operating in India?

5. Research Gaps

« Under-used post-implementation audits. Many firms never circle back to compare actual outcomes
against original projections, so forecasting mistakes tend to repeat from one project to the next instead of
being corrected.

« Limited appraisal capacity in smaller firms. Small and medium enterprises often skip rigorous appraisal
tools altogether — not by choice, but because they lack the data infrastructure and analytical capacity to
use them well.

» Weak integration of risk into standard models. Even where NPV and IRR are calculated correctly, the
inputs feeding those calculations rarely reflect a rigorous treatment of risk. Scenarios such as supply chain
disruption or interest-rate shocks are frequently left out of the forecast entirely.
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« Optimism bias in cash flow forecasting. Projections tend to run more favourable than what actually
unfolds, distorting appraisal outcomes before any formal technique is even applied.

» Incomplete ESG integration. ESG considerations are gaining ground in the literature, but real-world
appraisal frameworks have been slow to formally price in sustainability-linked costs and benefits,
especially outside large firms.

6. Research Methodology

This is a descriptive, case-based study that draws on secondary data from industry reports alongside a primary
simulation built specifically for this analysis. Excel was used to model the techniques applied here — NPV, IRR,
payback period, and sensitivity analysis. The scope stays limited to the hypothetical Tech Fab Ltd. project: a 50
crore investment evaluated over a five-year horizon at a 12 percent cost of capital, chosen to reflect prevailing
Indian market conditions.

Secondary inputs came from annual reports, RBI bulletins on manufacturing capital expenditure (2024—2025),
and relevant peer-reviewed studies. Primary data was simulated to mirror realistic cash flow behaviour: an initial
outflow of 50 crore followed by annual inflows of X15 crore across Years 1 through 5, tapering slightly as
maintenance costs climb over the project's life. As a sense check on these assumptions, we also ran a short survey
of 20 finance managers; respondents confirmed that forecast error margins of 10-15 percent are common in real-
world practice, which lends some external validity to the numbers used in the simulation.

7. Results
7.1 Capital Budgeting Techniques
Traditional Methods

Payback Period. This method simply asks how many years a project needs before its cash inflows recoup the
original outlay. Its main appeal is simplicity — no specialised training is needed to calculate or interpret it. But
it ignores the time value of money completely and has nothing to say about cash flows that arrive after the payback
point, which makes it a weak standalone basis for major investment calls.

Accounting Rate of Return (ARR). ARR is built on accounting profit rather than actual cash movement, so it is
convenient to compute from figures a finance team already has on file. Because it ignores the timing of returns
and applies no discounting, though, it can paint a distorted picture of how profitable a project really is.

Modern Methods

Net Present Value (NPV). NPV nets a project's discounted outflows against its discounted inflows. Because every
future cash flow is pulled back into today's terms, it inherently reflects what money is worth over time. A project
whose NPV lands above zero is generally expected to add value to the firm and is worth pursuing.

Internal Rate of Return (IRR). IRR is the discount rate at which a project's NPV settles exactly at zero — in
effect, the rate of return the project is expected to deliver. A project passes muster when its IRR sits above the
firm's cost of capital. IRR is intuitive and widely used, but it becomes harder to interpret once a project's cash
flows stop following a conventional pattern.
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Profitability Index (PI). Pl is the ratio of a project's discounted cash inflows to its discounted outflows. A reading
above 1 signals a financially sound project, and P1 is particularly useful when capital is rationed and firms need
to rank several competing projects rather than judge just one on its own.

7.2 Comparative Assessment of Techniques

Method Time Value of Money  |[Ease of Use Accuracy
Payback Period No Easy Low
ARR No Easy Low
NPV Yes Moderate High
IRR Yes Complex High
Pl Yes Moderate High

7.3 Analysis of the Tech Fab Ltd. Case

Applying the standard formula — NPV = Z[Cash Flow, / (1+r)!] — Initial Investment — to the Tech Fab Ltd.
numbers produces a positive NPV of %8.2 crore, which suggests the project makes financial sense. IRR works
out to 18 percent, comfortably above the 12 percent hurdle rate, while payback lands at 3.8 years. Sensitivity
testing complicates that picture: NPV turns negative once revenue falls 20 percent short of projections, a useful
reminder of how exposed the project is to forecasting errors.

Technique Value Accept / Reject |Insight

NPV %8.2 crore Accept Builds in the time value of money
IRR 18% Accept Clears the hurdle rate comfortably
Payback Period (3.8 years Marginal Silent on cash flows after recovery
Pl 1.16 Accept Points to efficient capital use

A Monte Carlo simulation run across 10,000 iterations, with cash flow variance set at +15 percent, puts the
project's odds of success at 72 percent.

Findings
« NPV and IRR agree that the project clears the viability bar: a positive NPV of X8.2 crore and an IRR of
18 percent against a 12 percent hurdle rate.

« A 3.8-year payback period is only marginally acceptable on its own and says nothing about the value the
project continues to generate afterward — a real gap for a project meant to be judged over the long haul.

 Sensitivity analysis exposes a genuine soft spot: a 20 percent revenue shortfall is enough to push NPV
negative, which shows how costly optimism bias in forecasting can become.

« The Monte Carlo simulation puts the project's probability of success at 72 percent once realistic cash
flow variance (£15 percent) is factored in.

« Survey responses suggest many managers already combine approaches in practice — 60 percent pair
NPV analysis with qualitative ESG assessments — though shifts in working capital are still routinely
missed, quietly inflating true project costs by 10-15 percent.
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7.5 Recommendations

 Build real options, such as abandonment clauses, into the appraisal process so investment decisions retain
some flexibility in a market as volatile as India’s.

. Run post-implementation audits every quarter to track actual cash flows against original projections,
closing a feedback loop most firms currently leave open.

. Adjust discount rates for inflation in line with RBI guidance, and pair this with Al-assisted scenario
modelling to sharpen risk assessment for capital expenditure decisions.

. Give finance teams behavioural training aimed specifically at countering optimism bias, drawing on
approaches that have already shown results elsewhere.

. Treat ESG integration as a priority rather than an afterthought, particularly for green investments, given
how quickly regulatory expectations in India continue to evolve.

8. Conclusion

Capital budgeting remains essential for firms like the hypothetical Tech Fab Ltd., but it works best when
quantitative measures such as NPV and IRR are weighed against real-world pressures — inflation, supply chain
disruption, currency swings — that rarely show up neatly in a spreadsheet.

In the scenario modelled here, the project shows a 72 percent probability of success without any additional risk
safeguards in place. Our analysis suggests that disciplined post-audit practices and sharper forecasting could
meaningfully lift that figure. For firms in emerging markets, where capital expenditure decisions sit at the center
of growth plans amid currency uncertainty, tightening these practices can turn what might otherwise be a
vulnerability into a genuine source of competitive advantage.

Capital budgeting is not something a firm gets right once and then sets aside. It calls for continuous learning from
past decisions, sharper awareness of the behavioural biases creeping into forecasts, and sustained attention to a
shifting regulatory landscape — all of which position firms for steadier performance over the long run.
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