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ARTICLE INFO ABSTRACT

Capital budgeting is a methodical procedure for assessing and distributing funds
for capital investments. These expenses usually entail the acquisition of new
equipment, the establishment of new manufacturing lines, and the enhancement
of production capacities. Therefore, capital budgeting decisions play a critical role
in determining the long-term sustainability of the organisation. When a company
has limited capital and faces multiple investment opportunities, this becomes
especially crucial. The manager's ability to allocate limited financial resources in
a manner that maximises profits will determine the company's long-term
profitability. The extended duration of most investment possibilities and the
inherent uncertainty and challenge in forecasting the future heighten the
complexity of the selection process.
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1. Introduction

When discussing investment, individuals often give priority to putting their funds into stocks and corporate
bonds. This represents an individualised approach to investing. Investing is the strategic use of firm funds to
acquire inventory, equipment, and other related items. We refer to this allocation as an investment because it
involves dedicating resources to generate income returns. Common variables to take into account in capital
budgeting include:
1. Decisions centred around reducing costs. Will the acquisition of new equipment result in a decrease in costs?
2. Decisions on expansion. Is there an existing plan to acquire supplementary facilities, such as a new
manufacturing plant or warehouse, with the aim of augmenting production capacity and improving sales?
3. Decisions on equipment selection. Which of the machines Which option, A or B, is the most beneficial
choice?

4. Evaluating the decision between leasing and purchasing.

5. Assessing the necessity of equipment replacement. Is the replacement of the old gadget scheduled for the
current moment or a future moment?

We commonly categorize capital budgeting decisions into two main types: protective decisions and preferential
decisions.

The choice of protective measures is contingent upon the extent to which a proposed project satisfies specific
criteria for authorization. For instance, a company might implement a strategy that permits cost-reduction
projects only if they yield a minimum pre-tax return of 20%.
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Preference decisions include choosing one option or course of action among a variety of competing alternatives.
Consider a scenario in which a company intends to evaluate five distinct mechanical modifications as potential
substitutes for the existing German technology used in the production process. Selecting one of the five
automobiles to purchase is a subjective decision based on personal preference.

1.1. Key attributes of business investments

When evaluating capital budgeting strategies, it is essential to comprehend the core elements of business
investments. The subsequent characteristics are:

1. Most business investments primarily include assets that are susceptible to depreciation.

2. Most company investments allocate their rewards across extended periods of time.

There are assets that can be subject to depreciation.

Typically, business investments primarily consist of depreciable assets, although there are cases where
investments may also include non-depreciable assets like property. When assets lack depreciation, the initial
investment in them stays constant throughout the project's duration. For instance, let us examine a situation
in which a corporation acquires land for €50,000 and thereafter leases it for €750 annually for a duration of
10 years. After 10 years, the land will remain unharmed, and its market value will be similar to or higher than
the initial purchase price. Determining the investment's rate of return is straightforward. Assuming the asset
remains unchanged for the whole 10-year period, each yearly payment of €750 represents a return on the initial
investment of €5000. Therefore, the rate of return is 15% (750:5000).

Businesses frequently favor investing in assets with the ability to transform into different forms. Depreciable
assets generally have little or no value left at the end of their useful lifespan, which is a significant attribute.
Therefore, it is necessary for these assets to provide sufficient returns in order to achieve two objectives:

1. Guarantee a profitable outcome for the initial investment.

2, To ensure that the initial investment is fully refunded.

Let's assume, for example, that the previously mentioned investment was in machinery or other types of
equipment. Furthermore, we expect that the implementation of this equipment will result in an annual
reduction of €750 in the company's operational expenses over a span of 10 years.
Does this equipment produce a 15% yield, which is similar to the return on land? The answer is negative. The
expected output from the equipment is far lower than that of the land.
The rationale behind allocating the annual portion of the €750 cash flow to offset the €5,000 original
investment is due to the fact that the device will depreciate to a value of zero after a period of 10 years. Only by
considering the remaining amount after covering the initial investment can we determine the return on
investment throughout the 10-year period.

The time value of money is the notion that the value of money fluctuates over time as a result of factors such
as inflation and the opportunity to earn interest or returns on investments.

Moreover, it is important to acknowledge that corporate investments have the potential to provide significant
returns over a prolonged period of time. Hence, it is imperative to employ approaches that acknowledge the
value in advance when making capital budgeting decisions. Any corporate CEO would choose to collect one
euro immediately rather than waiting for a whole year. When choosing tasks, we follow the same principle.
Investments that yield earlier returns are more desirable than ones that generate delayed rewards.
Capital budgeting systems that include discounted cash flow analysis examine these two issues in a more
comprehensive manner.
Prior to delving into the application of discounted cash-flow methods in capital budgeting decisions, it is
beneficial to initially grasp the notion of present value and the methodologies employed for discounting.

1.2. The notion of present value

In my previous comment, I discussed the scenario where a business leader exhibits a preference for receiving
a euro in the present rather than waiting for a year to receive it. There are two reasons why this statement is
valid.

Initially, a euro's present value exceeds its future value after one year. Investing in the euro today allows for
prompt reinvestment and will yield returns by the end of the year, resulting in a greater total amount than the
original investment. If an individual receives one euro after one year, they will have a total of one euro at that
specific moment.
Furthermore, the future is characterised by its inherent unpredictability. The longer individuals delay
acquiring a euro, the lower the probability of eventually obtaining the desired euro.

Over time, circumstances evolve. The modifications may be of a nature that renders future financial payments
unfeasible. Given the concept of the time value of money, it is crucial for management to have a method of
evaluating whether a present expenditure for an investment project can adequately justify its future returns.
As aresult, the management must devise a strategy to distribute future profits in the current currency, ensuring
a fair comparison with the investment required for the project under evaluation. Interest theory equips
managers with the necessary skills to draw such comparisons.
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The subject pertains to interest rates and their impact on financial transactions and investments. From the
provided information, we can infer that the bank offers an annual interest rate of 5%, which results in a return
of €105 on a €100 deposit. The following equation provides a quantitative expression of this relationship:
The formula for

We calculate F by multiplying the sum of 1 and r by P. Where: (1)

F1 denotes the monetary value that will be obtained within a one-year timeframe.

P represents expenses that are now occurring or ongoing.

R represents a significant numerical value.

We can consider the current outlay of €100 to be the present value of the annual sum of €105. At times, we
assign it as the present value of future revenues totaling €105 every year. The financial basics provide detailed
coverage of these concerns.

What would be the outcome if the investor decided to keep his assets in the bank for an additional year?
After a period of two years, the initial deposit of €100 will have grown to a total of €110.25.

Initial capital investment: 100 euros

To calculate the interest for the first year, we multiply 100 by 0.05. At the end of the year, the total sum reaches
105. To calculate the interest for volume II, we multiply 105 by 0.05. At the end of Volume II, the final amount
will be €110.25.

Compound interest is a widely recognised approach. We can numerically express this as the following equation:
We derive the formula for Fn by multiplying P with the sum of I and r, raising it to the exponent of n, and then
multiplying the result by 2. Here, the variable n denotes the duration in years.

In finance, we analyze equations (1) and (2) by deconstructing them and using relevant tables to calculate
present or future values.

By applying the time value of money principle and a discount rate, one can calculate the valuation of future
cash flows.

In the preceding analysis, we have demonstrated that company investments possess two distinct
characteristics.

These investments typically involve assets that are susceptible to depreciation, which is a critical consideration.
These assets must generate a good return to recoup the initial investment and provide a reasonable return on
investment.

In addition, corporate investments typically give priority to long-term goals, often spanning a duration of ten
years or longer. This attribute emphasizes the importance of acknowledging its worth in advance while making
investment business decisions.

To be considered truly effective in management, a capital budgeting technique must fully incorporate the
features described above. The optimal approaches for making capital budgeting decisions entail the
incorporation of cash-flow discounts; however, there are other alternative options. This technique not only
expedites the process of determining monetary worth, but it also ensures the complete protection of any
investment in revalued assets.

No other capital budgeting system has the potential to fulfil both of these functions. There are two methods for
making capital budgeting decisions using discounted cash flow. We use two methods: the net initial value
methodology and the time-adjusted rate of return method, also referred to as the external rate of return
method.

2. Methodology

This approach entails comparing the present value of all incoming cash flows with the present value of all
outgoing cash flows associated with an investment project. An investment project uses the net present value
(NPV) as a metric to evaluate its profitability. The calculation involves determining the disparity between the
present value of the eight cash flows.

For example, let's analyse the following dataset:

The company intends to buy a machine that can automate tasks previously performed by hand. The company
plans to price the car at €5,000 and project its lifespan to be 5 years. After 5 years, the car's worth will have
depreciated completely. Using this vehicle will result in an annual reduction of up to €1,800 in expenses.
Company H is required to achieve a minimum pre-tax return of 20% on all investment endeavours. Is it
advisable to purchase this vehicle?

To address this question, it was necessary to initially segregate the financial inflows and outflows linked to the
proposed project. To preserve the simplicity of our example, we have made the assumption that there is just
one instance of cash coming in and one instance of cash going out. The cash inflow is equal to the annual
reduction in labour costs of €1,800, while the cash outflow corresponds to the original investment value of
€5,000 in the car.
Company H seeks to assess the feasibility of a €5,000 cash investment right now, considering the potential
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annual savings of €1,800 over the next 5 years. We base this estimate on the organisation's potential to yield a
20% return on investment in alternative domains.

In order to assess the investment's appeal, it is imperative to deduct the decimal decrease of €1,800 from the
initial value and then compare this discounted figure with the price of the new car. Given that firm H has a
minimum required rate of return of 20% for all investment projects, we shall utilise this rate for the purpose
of discounting. Here, we analyse the original value of the car purchase.

The project involves an evaluation of the current worth of future cash inflows and outflows from a proposed
project.

The initial price is €5000.

We express the project's duration in years. The annual cost savings amount to €1800.

Salvage value refers to the essentially insignificant value of discarded products or waste.
The stated return rate is 20%.

The years they | The amount of cash- | 20% VI1.Current value of cash-
Description have flow Factor Sflow
cash flow
Annual costs
saved 1-5 1.800 2.991 * 5.384
Initial inventory Now ( 5.000) 1 (5.000)
Net present
value €384

*This figure is derived from the PVIFA table, which contains interest factor values.

According to this study, the firm will get a new vehicle. The cost savings have a present value of €5,384, but
the required investment has a current value of only €5,000. If there is no discernible distinction between them,
we deem the project to be acceptable. On the other hand, if the outflow of money exceeds the inflow, the
investment proposal is deemed unacceptable.

A comprehensive examination of this choice would be as follows:

The new car that was promised generates a return that is slightly greater than the 20% rate. This is evident
from the positive net present value of €384.

When arranging data for capital budgeting decisions, our primary emphasis has been on scrutinising cash flow
and computing net income.

The calculation of net income is based on contemporary principles that do not take into account the flow of
funds into and out of a company. When it comes to capital planning, it is crucial to take into account the timing
of cash flows. This is because the present value of obtaining €1 now is higher than the future worth of receiving
€1.

Thus, while net income computation is useful for many purposes, it should not be taken into account when
doing capital planning calculations that utilise cash-flow discounts. Instead of computing net income, the
manager should give priority to identifying the specific cash flows associated with different investment efforts
and comprehending their timing.

When assessing an investment project, which cash flow will the manager be accountable for overseeing?
Although the cash flows for each project may vary, some types of cash flows tend to happen repeatedly, and we
will manage them accordingly. Here are the categories:

Typical expenses. Usually, it involves the outlay of funds. It is usually essential to make an initial investment
in equipment or other assets. Typically, we calculate this investment using an incremental approach, where we
subtract any proceeds from selling old equipment from the cost of new equipment. The resulting net difference
is then considered as a cash outflow for capital planning reasons. Within this investment framework, several
initiatives necessitate a company to augment its operational capacity in order to effectively manage the
substantial surge in business volume.

Working capital is the total worth of cash, client accounts, and inventory that is necessary for fulfilling the daily
operational needs. When a corporation initiates a new project, the balances of these accounts will often
increase. For instance, the creation of a new sales division or storage facility requires a higher sum of money
to support various operational activities such as sales processing, customer acquisition for retaining new
customers, and managing a larger stock of products. Withdrawing operating funds would be classified as an
initial investment in a project. Furthermore, a multitude of projects require regular outlays for repairs,
maintenance, and operations costs. All of these will be regarded as cash outflows for the purpose of capital
budgeting.
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Regular cash input. A project's cash inflow generally leads to an augmentation in revenue or a reduction in
expenses. Both of these methods see the included value as a positive cash flow for capital planning purposes.
It is crucial to emphasise that a reduction in costs is synonymous with an augmentation in income. After the
project is over, savings on equipment, such as the proceeds from selling leftover materials from outdated cars,
often result in cash inflows. After finishing a project, a firm regards any excess working capital that is not being
used elsewhere as a cash inflow. When a firm sells its goods, receives client payments, and reinvests the
resulting earnings, it increases its available working capital.

Generally, the company's investment project encompasses the subsequent categories of cash flow:
Cash outflows consist of the original investment, which includes the expenses for investments, as well as the
requirement to generate working capital.

Repairandmaintenance.

Increased operational costs.

Cash revenue obtained.

Increase in revenue.

Reduction in costs.

Collected data on sales figures.

Decrease in working capital expenses.

Profitability of the initial investment.

Upon initial exposure to present value analysis, students frequently experience astonishment upon discovering
that depreciation does not diminish the worth of a project.

There are two reasons for refraining from deducting depreciation.

At first. Depreciation is a computation that does not consider any immediate expenditure of cash. The cash
flow methodology for making capital budgeting decisions focuses on the flow of money, as described earlier in
the following paragraph. Depreciation is a necessary factor in determining net income in financial statements,
although it is not pertinent to the analytical framework that prioritises cash flow.

Another reason for not deducting the depreciation is that this method already accounts for the deduction by
factoring in the initial investment. To illustrate this line of thinking, let us examine the dataset provided:
Korce Hospital is leveraging the purchase of a connecting device for the X-ray machine, which has a cost of
€3,170. The anticipated operational duration of this equipment is 4 years, beyond which it will possess no
residual worth, rendering it unsuitable for sale or utilisation as spare components. It is expected that this
equipment would result in an annual net cash inflow increase of €1,000 in the X-ray department.
The hospital board of directors has mandated that investments must generate an annual return of no less than
10% (including X-ray and graph).

Here is a detailed analysis of the present worth of the desire to buy the device:

Evaluation of the net present value of the X-ray equipment

The initial price amounts to €3,170.

Duration of the project (in years): 4

Profitable cash inflow 1,000

Current value: 0

The required rate of return is 10%.

Years with cash | The amount of cash- | 10% Present value of cash-
Designation flow flow Factor flow
Annual entry 1-4 1,000/ 3.17% € 3,170
Initial
investment Now (3.170) 1 (3.170)
Net present
value -0-

The annuity's current value table provides the 10% factor.

It is crucial to note that the new technology ensures a precise 10% return on the initial investment, as the net
present value becomes zero when discounted at a 10% rate. Starting today, the device generates an annual
revenue of €1,000, with one half serving as a partial refund of the initial €3,170 gadget investment, and the
other reflecting the profit from this investment. The provided table illustrates the allocation of each €1,000
annual cash intake between repayment and return on investment.

Korce Hospital's annual cash inflows and outflows were analyzed in financial terms.
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Years Investing Cash entry | Backtous | Redemption of | Investment.i
over the years in.(1)x10% | long invest outstanding in
(earnings) | year. (2-3) end of
of the year (1-4)
1 € 3,170 1.000 317 €683 € 2,487
2 2,487 1.000 249 751 1,736
3 1,736 1.000 173 827 909
4 909 1.000 91 909 -
Total € 3’170
investment, returned

In the first year, the original investment generates a cash inflow of €1,000, consisting of an interest return of
€317 (10%) and a return on investment of €683. As the level of unreturned investment declines over a four-
year period, the amount of interest accrued also decreases. We will fully reimburse the entire initial payment
upon completion of the fourth year.

Presumptions that enforce limitations or boundaries. When utilising the discounted cash flow method, it is
common to establish a minimum of two assumptions:

At first. Cash flow only occurs at the conclusion of a designated time period. This game is genuine; however,
financial transactions took place throughout the entire length. The purpose of this assumption is to optimise
the calculations.

Furthermore, it is assumed that all the money earned from an investment is immediately reinvested in another
investment, with the anticipation that the second project will provide a return rate that is equal to or higher
than the discount rate used in the first project.

Determining a suitable discount rate. Companies allocate a substantial amount of time and attention to
meticulously choosing a discount rate as an essential requirement.

Generally, individuals perceive the top-notch alternative as the optimal selection for the company's capital
expenditure. A firm's capital cost exceeds the interest rate it must pay on its long-term debt. It is a
comprehensive term that encompasses the total costs of all sources of investment funds, including both
budgetary and capital components. The financial field has thoroughly examined the topic of integrating the
cost of capital and its related calculations. There are other terms that describe the cost of capital, but the most
frequently used is the required rate of return. Most bankers state that the pre-tax cost of capital for an average
industrial business typically falls between 16 and 20%. The corporation tax will determine the after-tax
amount, with an expected range of 8 to 10%.

2.1. An extended example of the net present value method

In conclusion, let us now consider an investment proposal as we wrap up our analysis of the previously
discussed approach.
Visual representation Company S has successfully obtained a five-year exclusive licensing arrangement to
promote and sell a new product in the United States. The producer will provide the product, while the S
business will bear the expenses for promotion and distribution. We shall initiate the process of renewing the
license at the conclusion of the 5-year period. Company S has conducted a thorough investigation and
forecasted the expected costs and income associated with the new product:

The cost of the necessary equipment amounts to €60,000.

Amount of working capital needed: €100,000

The equipment will have a residual value of €10,000 in 5 years.

The total cost of equipment repairs over a four-year period is €5,000.

Annual expenses and earnings:

Sales revenue: €200,000

Cost of goods sold: €125,000

There are additional costs, such as salaries, promotions, and other associated fees.

The quantity is 35,000.

The producer will free up the working capital to use for other investment opportunities if they decide not to
extend the licensing agreement after the 5-year period.

The company's capital cost is 20%. Do you recommend introducing a new product to the market? Ignore the
obligation to pay taxes on income.

The table below presents an assortment of scenarios.

Sales revenue: €200,000

The cost of products sold is €125,000,

whereas the gross margin is €75,000.

Extra costs: €35,000

Yearly net cash income: €40,000
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Years that have cash | Amount of | Factor Current value
flow cash of
flow 20% cash flow
Purchase of equipment now 60 000 1 60 000 D
Working capital now 100 000 1 100 000 D
Repair of the device 4 5 000 0.482* 2 410D
Annual income from the sale
of 1-5 40 000 2.991*% 119 640 H
production

The residual value of the
device 5 10 000 0.402% 4020 H
Free working capital 5 100 000 0.402 40 200 H
Net present value €1450

* Derived from the interest factor table.

We record the freed up working capital as revenue at the end of the period, resulting in a decrease in expenses.
In terms of current cash outflows, we do not consider equipment depreciation to be an expense because it does
not involve actual cash disbursement. If the total net present value is positive, we will include the new product,
unless it is more beneficial to use the current investment money.

Regulated rates of return methods

Regular rates of return, often called internal rates of return, represent the specific amount of interest income
that an investment project ensures throughout its entire duration. The calculation involves determining the
discount rate that strikes a balance between the present value of the investment (cash outflow) required for a
project and the present value of the earnings (cash inflow) the project promises. In essence, the adjusted rate
of return refers to the discount rate that yields a net present value of zero for a project.
Calculating the adjusted rate of return is advantageous for management when making decisions regarding
capital budgeting. To provide an example, let's examine the following data:

Municipality G is currently in the process of acquiring an advanced tractor. The tractor costs €16,950, with a
projected lifespan of 10 years. We can ignore the item's insignificance. By replacing the work, she will achieve
an annual cost reduction of €3,000, leading to savings on labour expenses.

To determine the adjusted rate of return for the new tractor, we must identify the discount rate at which the
project's net present value becomes zero. How will we determine this decision? An effective and exact method
involves determining the ratio between the project's initial investment and the expected yearly cash flow. This
calculation will generate a coefficient that simplifies the calculation of the adjusted rate of return. The given
expression is:

The adjusted rate of return directly correlates with the project's investment.

Annual net cash inflow or outflow

The procedure to calculate the corresponding rate of return includes the factor in the current value table. By
utilising this formula for the municipality, we will derive:

When you divide 16,950 by 3,000, the result is 5,650.

Given an initial investment of €16,950, I will use a discount factor of 5.65 to assess a sequence of €3,000 cash
inflows. In order to get the rate of return, we need to find the specific element in Table 4 that represents the
present value of a €1 annuity. Referring to the table, we can see that a factor of 5.65 corresponds to a rate of
return of 12% over a period of 10 years. An effective way to illustrate this is to calculate the project's net present
value using a discount rate of 12%. Here is the methodology we employ to carry out the calculation:
We are assessing the purchase of the equipment using a discount rate of 12%.

The initial price is $16,950.

We measure the project's time span in years. The annual cost reductions amount to $10,000.
Because the value is zero, there are no leftover values.

Cash-flow years | Amount of cash | 12% Factor | Actual value
flow cash flow
COST 1-10 3000 5.65 €16 950 H
Page
Investing now -16950 1 -16 950 D
beginner
Actual value 0
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[ met | | | | |

After conducting the aforementioned analysis, it becomes apparent that employing a discount rate of 12% to
determine the present value of an annual cash flow in contrast to the present value of the required investment
for the project results in a net present value of zero. The 12% rate is the modified rate that the project
guarantees upon completion.

The interpolation approach involves the estimation of values that lie between two data points that are already
known. The interpolation technique calculates rates of return, often represented as decimals, that fall between
the amounts listed in interest tables. The concept is important because commonly used interest tables display
numbers in whole percentages (10, 12, 14, etc.), yet certain projects may involve rates of return that include
fractional quantities (i.e., decimal points). To illustrate the process of interpretation, we establish the following
assumptions regarding the data:

The required investment amount is $6,000.

There was a €1,500 reduction in annual costs.

The project lasted for a period of 10 years.

What is the anticipated adjusted rate of return for this project? We can infer the following from the provided
information:

When you divide 6,000 by 1,500, the result is 4.

After determine that a factor of 4 corresponds to a rate of return between 20 and 22% after analysing the tables
and locating the 10-year yield line. To calculate the rate you will receive, we will use the interpolation method
as follows:

Discount factors

Divisor of 20 percent The values are 4.192 and 4.192.

The factor is exactly 4,000.

Identify the divisors of a specified number. The value is 22% (3.923).

Diversity The values are 0.192 and 0.269.

Multiplying 0.192 by 0.269 by 2% yields a 20% adjusted rate of return. The revised rate of return is 21.4%.
The organization applies the modified rate of return. The organisation evaluates the calculated adjusted rate
of return in relation to the needed rate of return for its investment projects, often indicated by the cost of
capital. If the adjusted rate of return matches or exceeds the cost of capital, we deem the project acceptable.
We will only approve the proposal if it exceeds the cost of capital. If a project fails to yield a rate of return that
is equal to or higher than the cost of the invested money, it is considered unprofitable.
Given the previously described example of the municipality, let's suppose that the municipality has set a
minimum required rate of return of 10% for all projects.

The tractor complex provides a 12% rate of return, indicating that this investment is affordable.

2.2, Cost of capital as a hedging tool.

The examples provided above illustrate how the cost of capital acts as a protective measure, allowing managers
to protect themselves from unprofitable investment opportunities. Whether the firm uses the adjusted rate of
return method or the net present value method in its capital budgeting analysis can influence the chosen
strategy for risk mitigation.

The adjusted rate of return technique establishes the cost of capital as a minimum rate that a project must
surpass for acceptance. The municipality will decline the project if the rate of return fails to cover the cost of
the barrier capital. The municipality set the barrier rate at 10%, as shown in the provided example.
The net present value approach uses the cost of capital as the present discount rate in order to compute the net
present value of a proposed project.

If a proposal has a negative present value, we will reject it because it is not considered protective.
The diagram below illustrates how the cost of capital is used as a hedging technique.

Cost of capital as a hedging tool

Net Present Value Method Adjusted rate of return method

We determine the cost of capital by applying the current discount rate to calculate the net present value of a
project. We do not accept a project with a negative net present value.
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We compare the cost of capital with the time-adjusted rate of return that an entity has committed to. The
project must have a rate of return equal to or greater than the cost of capital to be considered satisfactory.
3. Results

The net present value method provides many benefits in comparison to the adjusted rate of return method for
evaluating capital planning decisions.

Firstly, the net present value technique is easier to use.

Moreover, we utilise the net present value methodology to optimise the integration of risk adjustments.
Companies sometimes use larger discount rates for cash flows forecast to occur in the distant future to account
for the greater risk associated with these amounts compared to cash flows expected to happen sooner. For
example, a company can declare that a project will generate a cash inflow of €10,000 annually for a period of
15 years.

Given a pre-tax capital cost of 18%, the corporation can use this rate to subtract the cash inflow during the
initial five-year period. Subsequently, you may raise the discount rate to 20% for the next 5 years and then
increase it to 25% for the next 5 years.

A gradual increase in the discount rate would signal the highest level of risk associated with the anticipated
future cash flow. It is not possible to make changes to the discount rate while using the adjusted rate of return
method.

The only way to mitigate the risk in this method is to increase the barrier rate, which is the minimum rate of
return that the project must surpass to be considered feasible. This risk approach is quite strict, as it gives
equal importance to the increased risk of all the cash flows related to the project, regardless of their timing.
The third item. The net present value method provides more valuable insights in comparison to the ordinary
rate of return method.

3.1. Capital budgeting and non-profit organizations.

The principles of capital planning discussed before are universally applicable to all sorts of organisations,
irrespective of their profitability. Observe, for instance, the various categories of organisations employed in the
illustrations of the aforementioned problems in this chapter.

The organizations consist of a hospital, a firm operating under a licensing agreement, and a manufacturing
company. The range of these instances illustrates the extensive scope and effectiveness of the capital budgeting
methodology.

The main obstacle that non-profit organizations face when employing capital budgeting is determining a
suitable discount rate for data analysis. Certain non-profit organizations use the interest rate associated with
issuing specific contracts, such as those for road improvements or school construction, as a discount rate.
Alternatively, some organisations opt to invest the funds in an insurance fund to earn the interest rate, instead
of using them for capital improvements. Finally, some organisations employ standard discounts, which
government boards determine somewhat arbitrarily.

The main problem is the excessively low discount rate. Previously, many government organizations used the
interest rate on government bonds as a discount rate. The exceptionally low current rate has led to the approval
of multiple projects that would not have received approval otherwise.

To tackle this issue, central government entities have decided to apply a minimum discount rate of 10% to all
projects. We typically advise non-profit entities like schools and hospitals to set the discount rate at a level
roughly equivalent to the average rate of return on investments in the private sector. Given that this rate would
encompass the experiences of numerous organisations, it would unquestionably yield more satisfactory
outcomes compared to a discount rate that solely relies on the interest rate in a specific offering or a general
fund.

3.2. Expansion of the net present value direction.

Thus far, all of our instances have demonstrated the use of the net present value approach in a singular
investment option. We will now improve this approach by incorporating two different options and considering
relevant expenses in the cash flow discount analysis.

The net present value method can evaluate and contrast competing investment projects using two different
approaches.

When discussing costs, there are two options: the overall cost direction and the incremental cost direction.
1. determining the overall cost direction. We most commonly use this highly adaptable and extensively utilised
approach to analyse the net present value of competing projects. In order to demonstrate the steering
mechanism, we will make use of the following data:

The HF Transport Company provides transport services along the Korce-Athens route. Two of its buses are in
a dilapidated state (very old). These buses require extensive refurbishment, which will amount to €20,000. An
expenditure of €8,000 over the next five years is necessary for additional repairs and a comprehensive
assessment of the procedures. Once we complete this task, we expect the buses' lifespan to increase to a
duration of 10 years. Ten years later, we would transform the buses into waste products valued at €5,000. The
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current valuation of the buses is €7,000. We project that the annual cost for bus operations will be €16,000,
and the total annual revenue will reach €25,000.

Alternatively, the corporation has the option to purchase two new buses for a total of €36,000. The new buses
will have a lifespan of 10 years; however, they will necessitate maintenance after 5 years. The estimated cost of
these repairs is €2,500. Based on our calculations, we anticipate that the buses will retain a residual worth of
€5,000 after a period of 10 years. We project the new buses to have an annual operational cost of €12,000 and
an annual revenue of €25,000.

All investment projects must have a minimum pre-tax return of 18%, according to Company Hf.
Will the corporation purchase new buses or refurbish the existing ones?

The following table provides the solution to this problem:

We manage the total cost per project choice.

New buses | Old bus

Yearly income € 25 000 € 25 000

Annual operating costs 12 000 16 000

Annual net cash inflows | € 13 000 € 9 000
Purchases of buses. | Yearswith | The amount of cash | 18% Present value
Showers cash Slow Jactor* of cash flow
Initial investments now (36 000) 1 (36 000) D
Repairs 5 years 5 (2 500) 0.437 (1093) D
Annual net income 1-10 13 000 4.494 58 422D
cash
Remaining mat.auto.years | now 7 000 1 7000 H
It remains a new car 10 5000 0.191 955 H
Net present value 29284
0Old car maintenance
Initial repair now (20 000) 1 (20 000) D
Repair 5 years 5 (8 000) 0.437 (3496) D
Net income years cash 1-10 9 000 4.494 40 446 H
Mat remains of the old bus | 10 5 000 0.191 955 H
Net present value 17 905
Current net value in favor
of purchasing new buses €11379

All factors are listed in Tables 3 and 4. The above table highlights two key points:

The analysis of each option accounts for all incoming and outgoing money. We have not attempted to
differentiate the cash flows linked to the choice from those unrelated to it. We call the direction "total cost
direction" because it integrates all the cash flows associated with each alternative.

Furthermore. Both alternatives have a calculated net present value. The total cost technique provides a clear
benefit by enabling the comparison of an unlimited number of possibilities to determine the most lucrative
course of action. The firm could consider a complete divestment from the transport sector as an alternative.
The management might have computed the precise value of this choice in order to make a direct comparison
with the other options. This company may have other options available. Management can select the most
advantageous course of action by evaluating the net present value of each possibility. When considering only
two options, the results clearly indicate that purchasing new buses is the most advantageous choice.
2. Direction of cost escalation. The incremental cost technique provides a more straightforward and direct
method for making a decision when there are just two options being considered. It exclusively considers cost
variation, in contrast to the overall cost direction. In the cash flow discount analysis, the approach involves
including only the expenses and revenues that exhibit variation between the two options under evaluation. For
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instance, let us once again consider the example data for the HF transport company. Here, we provide a
solution that exclusively depends on differential costs.

Management of additional costs in the selection of projects

Years with | sum of Jactor | Actual value
cashflow cashflow | 18% cash flow
Increased investment required for the
purchase of new buses now (16 000) 1 € (16 000) D
Repairs in 5 years 5 5 500 0.437 2403 H
Annual net cash inflows increased. 1-10 4 000 4.494 17976 H
Measure waste in the old car now 7 000 1 7000 H
The difference in value remains in 10 years | 10 -0- - -0-
Net value in favor of purchase €11 379

Even from the data above, two points stand out:

Begin by inputting the current net value of 11,379 as indicated in this direction, which aligns with the total cost
direction. We anticipated this compatibility, given that the directions take different routes to reach the same
location.

Furthermore. Please note that the cost listed here refers to the mathematical discrepancy between the expenses
of the alternatives shown in the preceding routing table. For example, we can calculate the additional
expenditure of €16,000 for acquiring new buses in direction II as the difference between the cost of purchasing
new buses (€36,000) and the cost of repairing the old buses (€20,000). The same calculation methodology is
applicable to various sets of data:

optimal cost judgements. Income is not a determining factor in certain situations, such as when a corporation
is considering whether to rent or own its car park. When other revenue sources are not considered, the choice
that ensures the minimum overall expense is the most preferable one. We commonly refer to these decisions
as the most economical options.

In order to demonstrate a judgement regarding the most economical option, we will consider the following
data:

Following the use of an antiquated apparatus to manufacture a variety of goods, the VT company is considering
replacing said machine.

Acquiring a new car, given its high value on the market, has the potential to decrease yearly operational
expenses. We provide the following data about both new and old cars.

The old car | The new car
New purchase cost 20 000 25 000
Scrap value now 3 000 -
Annual cash cost 15 000 9 000
operating
Inspection, repairs zak. (now) 4 000
Residual value in 6 years - 5000
The rest of the week 6 years 6 years

The company's capital costs are 10%.

The table provides a comprehensive analysis of the alternatives based on the total cost.

Optimal cost direction (choose the lowest cost option)
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Years with | The amount of cash | factor | Current value of
cashflow flow 10% cashflow
Purchase of mak.re:Investment | gy (25000) 1 (25000)D
INITIAL
The remains of the old mak now 3 000 1 3000 H
Annual cash cost e 1-6 ( 9 000 ) 4.355 ( 39195 ) D
operating
The rest of the cloud 6 5000 0.564 2820 H
Net present value of output (58375)
to cash
Keeping the annual mak
Control necessary now (4 000) 1 (4000)D
Annual cash cost 1-6 (15 000) 4.355 (65325)D
oppression
Net present value outflows (69325)
to cash
Net act value in favor of €10 950
buying a new car

Here, we provide an analysis of both options, considering the direction of incremental cost. The figures in this
table illustrate the disparities in overall cost amongst the choices presented, as mentioned earlier.
The concept of incremental cost direction pertains to selecting the option with the lowest cost.

Years with cash | Sum of Supplier 10% | Value
flow cash flow current e
cash flow
Incremental investments now (21 000) 1 (21 000)D
requests. for the new purchase
Old car scrap now 3 000 1 3000H
Cost SaVingS for years 1-6 6 000 4.355 26130 H
to the operation
The difference in the values of | 6 5 000 0.564 2820 H
remaining in 6 years
Current net worth in €10 950
purchase favor

3.3. Control (monitoring of investment projects).

Controlling an investment project involves closely monitoring the project's progress after it has been approved
to assess whether the expected outcomes have been achieved.

This step is crucial in the capital budgeting process as it allows management to assess the feasibility of the
proposed and approved plans. Furthermore, it provides an opportunity to improve prosperous initiatives as
needed, to strengthen or possibly rescue challenging projects, to restrict or eliminate failing projects before
significant losses occur, and to improve the overall caliber of the next investment proposals.
During a check (post-audit), it's crucial to apply the same methodologies used in the initial approval process.
Therefore, if a net present value analysis deems a project acceptable, the control approach must follow the
same methodology. Nevertheless, the data used for the control analysis should be factual data obtained from
the real-world implementation of the project rather than estimated data.

This provides management with the chance to conduct a direct comparison in order to assess the effectiveness
of the project. Furthermore, it ensures that future proposals will demand meticulous data preparation, as those
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impacted by the data will understand that the control process will scrutinize their evaluations closely. The
actual outcomes may deviate significantly from the initial estimates meticulously produced by the
management, necessitating the implementation of corrective measures. Following the notion of management
as design, the management in charge of initial evaluations must offer a comprehensive explanation for any
significant disparities between projected and actual outcomes.

3.4. Inflation and capital budgeting.

Controlling an investment project entails closely monitoring the project's advancement once it has been
authorised to evaluate if the anticipated results have been accomplished.

Assessing the viability of proposed and authorised plans is an important phase in the capital budgeting process
for management. Moreover, it provides an opportunity to improve successful efforts as necessary, to
strengthen or perhaps save difficult projects, to limit or eliminate failing projects before substantial losses
occur, and to boost the general quality of future investment proposals.

Applying the same procedures from the initial clearance process is crucial when conducting a post-audit check.
The control strategy must adhere to the same method if a net present value analysis deems a project acceptable.
However, it is important to use actual data collected from real-world project execution for control analysis
rather than projected data.

This offers management the opportunity to directly compare and evaluate the project's effectiveness.
Furthermore, it ensures that upcoming proposals will necessitate well-compiled data, as those impacted by the
data will be cognizant that their assessments will undergo rigorous examination during the verification
process. The final results may differ greatly from the initial estimates carefully generated by management,
necessitating corrective action. In accordance with the concept of management as design, the responsible
management team for initial evaluations must provide a thorough explanation for any notable discrepancies
between predicted and actual results.

Years | Cash amount | fact 16% | Value
CURRENT
cashflow
Initial investment now (36 000) 1 (36 000)H
Annual cost savings | 1-3 20 000 2.246 44 920 H
Net present value € 8920
Choice B. Inflation is taken into account
Years | Index of | AMOUNT | factor Current value of
PRICE Cash 27.60% | cashflows
Initial investment | now (36000) |1 (36000)D
Annual costs saved | 1 1.1 20 000 0.7837 | 17241 H
2 1.21 20 000 0.6142 | 14864 H
3 1.331 20 000 0.4814 | 12815 H
Net present value € 8920

For mathematical computations:

The interest factor for inflation consists of three components.

1. The initial capital cost is 16%.
The inflation rate is 10%.

PN

percent
The price index is computed.
. Version 1.1 has a 10% inflation rate.

. Volume II, Chapter 1, Section 10 The square of a number is equal to 1.21. The value of V. Il is 1.10. The

5
6
7. value of 3 is equal to 1.331.
8

We use the formula 1/(1+1) to determine the interest factor.

where I represents the discount factor and n represents the number of years. In this case, we calculate the

interest factor for Year I as 1/1.276, yielding a value of 0.7837.
Year 2, first quarter (1.276) The square of a number is equal to 0.6142.
In the first semester of year three, I received a grade of 1.276. The value of 3 is equal to 0.4814.

The impact product (16% multiplied by 10%). 1.6 The cost of capital adjusted by inflation. 27.6




526 Burhan Reshat Rexhepi, et al / Kuey, 30(6), 5233

In the end, we find that option B achieves the same net present value as option A. The rationale behind
adjusting the data for inflation is to account for its impact on both the cash flow and the discount rate. This
nullifies the effects of inflation, making the net present value equal to the scenario without any inflation
adjustment.

4. Discussion

Currently, it is customary for you and other organizations to consider inflation when conducting a capital
budget review. The reasons are compelling because of the technical nature of the computations, as well as the
fact that using unadjusted data can yield the same net present value. Sometimes, advocates highlight the
increased usefulness of inflation-adjusted data in the control process as a key advantage. Utilising inflation-
adjusted data in the study of the initiation of capital planning enables managers to make precise comparisons
between estimated and existing figures, as both will factor in the influence of inflation. Instead of using
unadjusted data for the initial capital budgeting analysis, management should compare potentially disparate
data to maintain control. Thus, the management may make mistakes in their assessment of the investment's
returns.

Unfortunately, this advantage is primarily misleading rather than authentic. First, it is critical to use inflation-
adjusted data in the initial study of capital planning. Nevertheless, in order to make a significant comparison
between this data and the most recent statistics, it is necessary to employ the identical inflation rate. The
probability of having an identical current rate in both cases is negligible, as forecasting inflation is extremely
complex.

Economists rarely agree on the expected rates for the upcoming year, and this difference of viewpoints will
continue for the foreseeable future. In order to tackle the difficulties in this field, the most effective method is
to employ unadjusted data, mostly because of its inherent simplicity. In the study of capital budgeting, we
consider a value of zero as the initial assessment. To mitigate any potential inflationary consequences, the
control procedure regulates the present value. This enables the resolution of similar challenges, given that the
initial data incorporates an inflationary element. In addition, he will ignore the managers' assessments due to
the discrepancy between the real inflation rates and the projected ones.

5.Conclusions

Adjusting for inflation in a capital budgeting analysis can be challenging and intricate.

Furthermore, if you execute the changes correctly, the resulting value will match the original value without any
adjustments or modifications. Using the unprocessed data in the capital budgeting calculations and making
necessary modifications to the current data during the control process (once the current inflation rate is
known) is a more streamlined and efficient approach.
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