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In the realm of investment appraisal and financial decision-making, the
concepts of Net Present Value (NPV) and Internal Rate of Return (IRR) are
fundamental tools used by businesses and investors to assess the
profitability of potential projects. A common question that arises in this
context is whether a project with a positive NPV necessarily has an IRR that
exceeds a certain benchmark rate, such as the company's cost of capital or
the discount rate used in NPV calculations. This article explores this
question in depth, clarifying the relationship between NPV and IRR,
discussing their respective advantages and limitations, and providing
insights into their application in real-world investment analysis.

Understanding NPV and IRR: The Basics

Before delving into the core question, it is essential to understand what NPV
and IRR represent and how they are calculated.

What Is Net Present Value (NPV)?

NPV is a financial metric that calculates the present value of all cash flows
associated with a project, discounted at a specified rate (usually the
company's cost of capital). It reflects the net value added by undertaking
the project, considering the time value of money.

Key Points about NPV:

- NPV is expressed in monetary units (e.g., dollars, euros).

- A positive NPV indicates that the project is expected to generate value
greater than its cost, making it financially viable.

— NPV depends on the discount rate chosen; higher rates reduce NPV and vice
versa.

NPV Formula:

\ [

NPV = \sum_{t=0}"{n} \frac{C_t}{ (1 + r)"t}
\1

where:

— \(C_t\) = net cash flow at time \(t\),

- \(r\) = discount rate,

- \(n\) = total number of periods.



What Is Internal Rate of Return (IRR)?

IRR is the discount rate that makes the NPV of a project equal to zero. It
represents the expected rate of return generated by the project.

Key Points about IRR:

- IRR is expressed as a percentage.

— If the IRR exceeds the required rate of return or cost of capital, the
project is considered acceptable.

— IRR provides a relative measure of profitability, making it useful for
comparing projects of different scales.

IRR Calculation:

The IRR is found by solving the equation:

\
0 = \sum_{t=0}"{n} \frac{C_t}{ (1 + IRR)"t}
\]

which often requires iterative methods or financial calculator/software.

The Relationship Between NPV and IRR

Understanding whether a positive NPV guarantees an IRR greater than a certain
threshold involves examining their mathematical relationship and the
assumptions underlying each measure.

Fundamental Relationship

— When the NPV of a project is positive at a given discount rate \(r\), it
implies that the IRR of the project exceeds \(r\).

— Conversely, if the NPV is zero at a particular rate, that rate is precisely
the IRR.

- Therefore, if you compute the NPV at the company's required rate of return
and find it positive, the IRR must be higher than that rate.

Implication:

- Positive NPV at a given rate \(r\) implies IRR > \ (r\).
- Zero NPV at the IRR.

Answer to the Core Question

> Is it always true that a project with a positive NPV will have an IRR
greater than the required rate of return-?

The answer 1s generally TRUE provided that:

— The cash flow pattern is conventional (initial outflow followed by
inflows) .



— The project does not involve multiple IRRs (which can occur with non-
conventional cash flows).

- The discount rate used for NPV calculation is the same as the required rate
of return.

In such cases, a positive NPV at the required rate of return indicates that
the IRR exceeds this rate.

Exceptions and Complexities in NPV and IRR
Analysis

While the relationship described above holds in straightforward scenarios,
several complexities can cause discrepancies or misinterpretations.

Non-Conventional Cash Flows

Projects with non-conventional cash flows (multiple sign changes in cash
flows over time) can lead to:

— Multiple IRRs: more than one rate satisfying the IRR equation.
— Ambiguity in interpreting IRR relative to NPV.

In such cases, a positive NPV at a certain rate does not necessarily imply
the IRR exceeds that rate, because the IRR calculation may yield multiple
solutions.

Multiple IRRs and Their Implications

When projects have irregular cash flow patterns, the IRR rule can be
unreliable. For example:

- A project with alternating positive and negative cash flows can have
multiple IRRs.

— The IRR corresponding to one of these solutions may not align with the
project's true profitability.

In such scenarios:

- Relying solely on IRR can be misleading.
— NPV remains a more reliable measure, especially when evaluated at the
required rate of return.

Reinvestment Rate Assumption

— IRR implicitly assumes that interim cash flows are reinvested at the IRR
itself, which may be unrealistic.

- NPV assumes reinvestment at the discount rate used, often the company's
cost of capital.

— These differing assumptions can influence the perceived attractiveness of
projects.



Practical Implications for Investment Decision-
Making

Understanding the relationship between NPV and IRR is vital for making
informed investment decisions.

Using NPV and IRR Together

- NPV provides the dollar value added to the firm, helping decision-makers
understand absolute benefits.

— IRR offers a percentage return, useful for comparing projects against
required rates of return.

Best practices include:

— Using NPV as the primary criterion, especially for mutually exclusive
projects.

- Using IRR as a supplementary measure to gauge relative profitability.
- Being cautious about projects with unconventional cash flows that may
produce multiple IRRs.

Decision Rules

— Accept a project if:
- NPV > 0 at the company's cost of capital
— IRR > required rate of return

- Reject a project if:
- NPV < O
— IRR < required rate of return

Note: When NPV and IRR give conflicting signals, prioritize NPV, as it
directly measures value addition.

Conclusion: Does a Positive NPV Guarantee an
IRR Greater Than the Benchmark?

In most standard cases, a positive NPV at a given discount rate indicates
that the IRR exceeds that rate. This relationship holds because the IRR 1is
the specific discount rate that makes NPV zero; thus, if the NPV is positive
at a certain rate, the IRR must be higher.

However, this conclusion relies on assumptions such as:
— Conventional cash flow patterns (initial outflow followed by inflows).
— Single IRR solutions.

— Use of consistent discount rates.

In complex scenarios involving non-conventional cash flows or multiple IRRs,
the relationship can be less straightforward, and reliance solely on IRR can



be misleading.
In summary:

- For straightforward, conventional projects, the statement is TRUE.
— For complex or irregular projects, additional analysis 1s necessary to
interpret NPV and IRR correctly.

Final thought:

Investors and managers should use NPV and IRR collectively, understanding
their assumptions and limitations, to make well-informed investment decisions
that maximize value and minimize risk.
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Frequently Asked Questions

1(a). (TRUE Or FALSE?) A project that has a positive
NPV will also have an IRR greater than the required
rate of return.

True. Generally, a positive NPV indicates that the project's IRR exceeds the
discount rate used in the NPV calculation.

Does a positive NPV always mean the IRR is higher
than the project's cost of capital?

Yes, a positive NPV typically indicates the IRR is greater than the discount
rate or cost of capital.

Can a project have a positive NPV but an IRR less
than the required rate of return?

No, if the NPV is positive at a specific discount rate, the IRR will be
higher than that rate, which often is the required rate of return.

Is the relationship between NPV and IRR always



straightforward?

Not always; certain cash flow patterns, such as non-conventional cash flows,
can cause multiple IRRs or misleading NPV-IRR relationships.

What does a positive NPV imply about a project's
profitability?

It implies the project is expected to generate value above the cost of
capital, indicating profitability.

Does the statement hold true for mutually exclusive
projects?

Generally yes, but in some cases, IRR can be misleading for mutually
exclusive projects, making NPV a more reliable criterion.

Are NPV and IRR always consistent in ranking
projects?

No, there are situations where NPV and IRR rankings may differ, especially
with non-conventional cash flows.

What is the main assumption behind the relationship
between positive NPV and IRR?

The main assumption is that cash flows are conventional (initial outflow
followed by inflows), which ensures a single IRR and consistent NPV-IRR
relationship.

Why is NPV considered a more reliable metric than
IRR?

Because NPV directly measures value added, and is not affected by multiple
IRRs or reinvestment rate assumptions, making it more reliable for decision-
making.

Additional Resources
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Introduction

In the realm of corporate finance and investment analysis, the evaluation of
project viability hinges heavily on the tools and metrics used to assess
potential returns. Among these, Net Present Value (NPV) and Internal Rate of
Return (IRR) stand out as two of the most prominent and widely applied
indicators. Both serve as essential decision-making criteria, yet they are
often misunderstood or used interchangeably without recognizing their
distinct properties and limitations.



A common question among finance students, practitioners, and researchers is
whether a project with a positive NPV necessarily entails an IRR exceeding a
particular benchmark—often the cost of capital or the required rate of
return. The statement under scrutiny here is: "A project that has a positive
NPV will also have an IRR that is greater than the" (with the implied
comparison being the project's cost of capital or hurdle rate). This inquiry
prompts a deeper examination into the theoretical underpinnings of NPV and
IRR, their interrelationship, and the conditions under which their statements
align or diverge.

Understanding NPV and IRR: Definitions and Fundamentals
What is NPV?

Net Present Value (NPV) is the algebraic sum of the present values of all
cash inflows and outflows associated with a project, discounted at the firm's

required rate of return (or cost of capital). Mathematically:

\ [

NPV = \sum_{t=0}"{N} \frac{C_t}{ (1 + r)" "t}

\]

where:

- \( C_t \) = net cash flow at time \( t \),

- \( r \) = discount rate (the hurdle rate or cost of capital),
- \( N \) = project lifespan.

A positive NPV indicates that, discounted at rate \( r \), the project is
expected to generate more value than it consumes, thus adding to shareholder
wealth.

What is IRR?
Internal Rate of Return (IRR) is the discount rate at which the present wvalue

of cash inflows equals the present value of cash outflows, rendering the NPV
zero:

0 = \sum_{t=0}"{N} \frac{C_t}{ (1 + IRR)"t}

In essence, IRR is the break-even discount rate for the project.
Relationship Between NPV and IRR
The fundamental decision rule states:

— If the IRR exceeds the required rate of return (or hurdle rate), the
project is considered acceptable.

— Conversely, if IRR is below the hurdle rate, the project should be
rejected.

- When NPV is positive at a given rate \( r \), the IRR must be higher than
\( r \), assuming the cash flow signs are conventional.



The Core Question: Does a Positive NPV Guarantee a Higher IRR?

The core of the debate revolves around the logical and mathematical
relationship between NPV and IRR. The question is whether the positivity of
NPV necessarily implies that the IRR exceeds the project's required rate (or
the hurdle rate).

Short Answer: Under normal circumstances, yes—a positive NPV at a given
discount rate implies that the IRR is higher than that rate. However, the
specific statement "A project that has a positive NPV will also have an IRR
that is greater than the" is incomplete without specifying the comparison
benchmark (usually the hurdle rate or cost of capital).

Theoretical Analysis: When Does a Positive NPV Imply a Higher IRR?
Case 1: Standard Financial Context

In typical investment scenarios where the discount rate \( r \) is the
company's required rate of return:

- If \( NPV(r) > 0 \), then by definition, the actual IRR of the project
exceeds \( r \).
- Conversely, if the IRR is less than \( r \), then \( NPV(r) < 0 \).

This relationship stems from the nature of the NPV profile—a graphical
representation of NPV as a function of the discount rate. The NPV profile
generally slopes downward, crossing zero at the IRR.

Implication: A positive NPV at rate \( r \) indicates that the IRR exceeds \ (
r \). Therefore, if the project has a positive NPV at the firm's hurdle rate,
its IRR must be greater than that hurdle rate.

Case 2: Multiple IRRs and Non-Standard Cash Flows

The relationship becomes more complex when encountering:

— Non-conventional cash flows, such as multiple sign changes in cash flow
streams.

— Projects with multiple IRRs, leading to ambiguous interpretations.

- Negative or zero NPVs at all considered rates.

In such cases, the straightforward link between NPV positivity and IRR
magnitude may not hold, necessitating careful analysis.

Potential Pitfalls and Limitations
Multiple IRRs

Some projects with irregular cash flows can possess more than one IRR. This
occurs when the cash flow stream changes signs multiple times, creating
multiple solutions to the IRR equation.

- Impact: A positive NPV at a particular rate does not guarantee a greater
IRR because multiple IRRs may exist, and the IRR value may not be unique or
meaningful.



NPV Profile and Rate Dependence

- NPV is sensitive to the discount rate chosen.
- A positive NPV at one rate does not necessarily translate to a positive NPV
at another rate.

Significance of the Benchmark Rate

— The statement must specify the comparison rate—-most frequently, the
project's hurdle rate.

- A positive NPV at a rate \( r \) suggests \( IRR > r \), but this only
holds if the project cash flows are conventional (initial outflow followed by
inflows) .

Empirical and Practical Perspectives
Decision—-Making Implications
In practical corporate finance, managers often rely on both NPV and IRR:

- If NPV is positive at the company's hurdle rate, the IRR exceeds that rate,
making the project acceptable.

— Conversely, if the IRR exceeds the hurdle rate, the NPV is positive at that
rate.

This mutual implication forms the basis for the congruence of the two metrics
under typical circumstances.

When the Metrics Diverge

Despite their close relationship, NPV and IRR can sometimes give conflicting
signals, especially under:

- Mutually exclusive projects with different scales.
— Projects with unconventional cash flows.
— Different timing of cash flows.

In such cases, NPV is generally considered more reliable because it measures
value addition directly, while IRR’s multiple solutions or scaling issues can
mislead.

Conclusion: Is the Statement True or False?
Given the analysis, the statement:

"A project that has a positive NPV will also have an IRR that is greater than
the" (assuming the comparison is the project's hurdle rate or cost of
capital) :

- Is generally TRUE in standard, conventional scenarios with regular cash
flows and a single IRR.

— Is subject to exceptions in cases of non-conventional cash flows, multiple
IRRs, or complex projects.

Therefore, the most precise answer is:



> TRUE, provided the context involves conventional cash flows and the
comparison is with the project's hurdle rate.

Final Thoughts

Understanding the relationship between NPV and IRR is paramount for sound
investment decision-making. While the two metrics often complement each
other, reliance solely on IRR can be misleading in complex situations.
Recognizing that a positive NPV at a given discount rate implies an IRR
exceeding that rate reinforces the importance of using multiple measures and
qualitative judgment in project evaluation.

In summary, the statement "A project that has a positive NPV will also have
an IRR that is greater than the" (assumed to be the hurdle rate) is
fundamentally true in standard circumstances, but one must remain cautious
when cash flows are unconventional or when multiple IRRs exist.
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