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ABSTRACT

Purpose- In this study, the classical discounted cash flows (DCDF) model is revisited and the input factors of the model are analysed in details.
Methodology- A model analysis approach is used in this research. The fundamental assumptions and the input factors (cash flows, time
period, risk, discount rate, etc.) of DCF model are questioned.

Findings- NPV and IRR are two methods using discounted cash flows and oftenly applied for capital budgeting decisions. The assumptions
used in the DCF analysis are very strong and not fitting well in the reality of practical life. Economic life of the project may be much longer or
shorter than projected in the analysis. The computation of discount rate bases on subjective interpretations (weights of capital components,
cost of debt, opportunity cost of equity). Estimation of cash flows is the most critical input of the analysis but generally the least weighted
factor (CF or FCF, inclusion of only relevant cash flows, depreciation and interest expenses, installments, credit sales and purchases, etc.).
Risk adjustment can be made either on the discount rate or expected cash flows. Moreover, the analysis of international capital investments
makes the issue more complicated. Also, the inclusion of real options adds an economic value to the analysis.

Conclusion- DCF is not straight forward a capital budgeting model anyone can easily use. The application of DCF requires expertise and a
picky view on details. Nevertheless, the acceptance of capital investments utilizing DCF method can not be independent of overall company
strategic goals.

Keywords: Discounted cash flows, discount rate, capital budgeting decisions, expected cash flows.
JEL Codes: G20, G30, G31

1. INTRODUCTION

Capital budgeting is a process that managers use to make decisions about whether long-term investments or capital expenditures are worth
pursuing by their organizations. This process includes planning, analyzing, selecting, implementing, managing and auditing capital
investments. Capital budgeting decisions involve long-term investments. They generally require large amount of initial investments and
referred as capital investments. These investments are expected to generate significant cash flows for a number of future years, hold a critical
part of the long term strategic planning and directly affect the sustainability of the firm.

A company strategy is the formulation and implementation of a company’s key decisions. A well-designed company strategy should include
a statement of the company’s goals, criteria to decide which activities a company should do and should not do, a view on how the company
should be organized internally, how it should deal with the external environment and contain an explanation for why the goals will be
achieved by adhering to the strategy. Hence, capital budgeting decisions cover a large part of the company strategy.

In theory, capital projects should be analyzed in terms of shareholder wealth maximization. Based on this assumption, managers should
undertake all investment projects with a positive net present value (NPV). By so doing, managers should enhance firm market value and
consequently increase owners’ wealth. In practice, managers may not necessarily accept a project just because it appears financially
attractive. Achieving the financial objective of shareholder wealth maximization requires developing a business strategy. Successful capital
investments affect the achievement of company’s strategic objectives.

After defining the importance of capital budgeting decisions and tying to the company’s strategic objectives, the following parts of the paper
are organized as follows. The next section sets the assumptions and input factors of discounted cash flows (DCF) model. The following part
revisits and questions each of the critical factor used in the application of DCF model. The final section concludes the findings.

2. DISCOUNTED CASH FLOWS (DCF) METHOD

The typical capital budgeting method (directly or indirectly) involves three steps; estimating cash flows generated by the project, finding an
adequate discount rate for each cash flow, and estimating the initial cost of the investment (including opportunity costs). Discounted cash
flows (DCF) method discounts all expected cash flows today and in the future at a given rate. Net Present Value (NPV) and Internal Rate of
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Returns (IRR) are two applications of DCF model. IRR is a special case of NPV. IRR is the actual percentage return generated by a project. To
determine whether the project’s IRR is sufficient to justify its initial costs, the project’s return needs a benchmark return (hurdle rate or
cutoff rate) for comparison.

Net Present Value (NPV) model may be shown as below;

NPV =-lo+ 2 (CFn/[1+Kk))

Input factors of a NPV computations are economic life of the project (N), initial investment (lo), expected future cash flows (CF), discount
rate (k), project risk (business risk, project risk, Oproject , Bproject), and real options if available.

The assumptions of the model may be stated such that capital markets are perfectly efficient, no frictions in financial markets, no transaction
costs, no information asymmetry, all player are rational, no differences in taxes (among financial instruments and countries) and law of one
price is hold in everywhere. These assumptions used in the DCF analysis are very strong and not fitting well in the reality of practical life.

3.1. Economic Life

A general assumption is that all initial investments are done, completed and ready to use for operations in a single day (today at t=0). Besides,
it is assumed that the project’s economics life is known and certain disregarding the changes in technology, competitors, trade-production
restrictions, tax laws, tax rates, supply of raw materials, manufacturing parts, workers and managers. On the other hand, in the large capital
investment projects the initial investment period may easily take a couple of years to put parts of operation together. The problems in
licensing, construction, receiving parts, machinery, supplies, financing and labor may easily extend the initial investment period. Meanwhile
the capital investment projects has been employed, the economic life of the project may be extended because of modifications in production
facilities and innovations in products and production processes. On the other hand, it may be limited by changes in business environment,
e.g. technology, taxes, competitors.

3.2. Initial Investment

The initial investment covers the acquisition of new assets, additional need for net working capital, acquisition of land and constructing a
building. The costs of acquisition of new assets include invoice price, delivery, insurance for delivery, installation-testing-calibration, materials
used for testing and training of workers. Additional need for net working capital (NWC) is defined as the difference in between current assets
and current liabilities. With the employment of the new project, increases or decreases in account receivables/payables and inventories may
be needed. If the capital investment requires replacing old assets with new ones, the differences in net cost in total acquisition cost of new
and total disposal cost/revenue or old must be considerd. If a land needs to be acquired, not only the purchasing price of land but the cost
of grading (property appraisal, negotiate purchase contracts, lawyer fees, commissions, licensing and taxes, etc) and improving (engineering
services, traffic arrangements, driveways, fences and etc) the property must also be considered. For constructing a building for the project,
the costs for architectural and engineering fees, bids form contractors, evaluation of bids and construction, and taxes must ne included in
the initial investment computations.

3.3. Expected Future Cash Flows

The estimation of future cash flows must consider the inclusion of all relevant cash inflows and outflows, namely; positive of negative
externalities, opportunity costs/revenues, all initial investments, change in net fixed assets, change in net working capital, recovery of net
working capital and liquidation of assets at terminal date, collection on revenues, payments for expenses, tax advantages in initial
investments earned carried on future years. It must also exclude all irrelevant cash inflows and outflows, namely; sunk costs, interest
expenses, noncash revenues and expenses. Moreover, the estimation of cash flows must consider the affect of inflation and adjust selling
prices (aware of price elasticity of demand), time value of credit sales and credit purchases and installments, change in tax shield on
depreciation expenses, change in COGS, interest expenses on debt, loss carry forward, reinvestment of excess cash, salvage value at the
terminal date, tax advantages in initial investments earned carried on future years.

3.4. Discount Rate

The cost of capital has two common sources; debt and equity. Cost of capital is simply calculated by the weighted average cost of each capital
components (WACC).

WACC =wq kd (1 =T) + we ks
Where w is the weight of each capital component, kq is the marginal cost of debt and ks is the opportunity cost of equity capital.

WACC is forward looking rate of return considering financing mix. The estimation of weights is based on capital structure of the firm. A
problem arises at this point questioning what values taken into account computing the weights of capital components. The book values or
the market values of accounts on the balance sheet need to be considered. More, the existing capital structure or the targeted capital
structure after the planned investment takes place and is recorded among the assets and liabilities on the balance sheet of the firm.

The cost of debt is the required rate of return that debt holders require on the firm’s debt instruments. The average cost of outstanding debt
or the cost of most recent debt or the cost of incoming debt should be used the cost of firm’s debt. Moreover, the cost of debt is related to
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short term debt or long term debt, or the debt is planned to obtain through bank loans, commercial paper issues or bond issues, or pure
interest cost or gross cost of borrowing including transactions costs and commissions need to be considered.

The cost of equity is the required rate of return on the firms’ stockholders. The equity funds may come from existing internal sources (ks) or
from issues of new common stocks for cash (ke). In the estimation of opportunity cost of equity three approaches are commonly used,
namely; Gordon Model, Capital Assest Pricing Model (CAPM) or cost of debt plus risk premium model.

The cost of equity by Gordon Model is stated as below;
ks=(D1/Po)+g or ke = (D1/ [Po-F]) + g

Where k is the cost of equity, D1 is expected cash dividend per share at time 1, P, is the current publicly traded stock price, F is the floatation
cosy for new stock issues and g is the constant growth rate of cash dividends for infinity. Gordon model is based on the expected future cash
dividend payments which can only be estimated by the estimation of constant g. However, companies may not have a perceivable dividend
policy or pay no dividends at all, then it is higly disruptive to estimate a constant g even if it is not possible. Po represents the current stock
price but it is not easy to define what price is the most related one, e.g. closing price of the last trading day, average price of last
week/month/months/year/years, trading volume weighed price or mid-day price.

The cost of equity by Capital Asset Pricing Model (CAPM) is stated as below;
s = kre + (kM — krr ) + BProject

kre is the risk free rate and approximated by Treasury Securities (1-year, 5-year, 10-year or 20-year maturity). It may be suggested to use the
same maturity of Treasury Securities with the life of project. kw is the expected market return and approximated by a market index (historical
returns on the index or future expected returns km — kgr is the market risk premium representing the additional return is required to invest
in a riskier investment. CAPM implies only market risk of project (Brroject) €xplains the risk-return relation. On the other hand, Baker & Powel
(2005) argues that firm size and book-to-market ratio also affect the risk of a project. A firm’s stock beta can be observed in the market if the
firm is publicly traded but a project’s beta can not. Then, the historical returns of a similar project may be used applying pure play method
and approximating for a similar firm’s beta. This firm must be publicly traded and in the same line business. Pure play firm may have a
different debt structure and therefore a different level of risk. If the pure play firm includes any debt in its financing structure, the beta needs
to be adjusted (unleveraged) to reflect the business risk only.

CAPM has weaknesses. CAMP assumes markets are efficient, betas are stable over time, betas can be estimated forward looking, a market
portfolio exists and is representd by stock indices and its expected return is measurable. Moreover, beta measures only systematic risk and
is valid for well diversified portfolios. The unsystematic risk measured by standard deviation (total risk or individual firm risk) is disregarded
by CAPM.

The cost of equity by cost of debt plus risk premium is stated as below;
ks = ka + Risk Premium

The risk premium in this approach is a subjective value determined by analysists as a reasonale and acceptable risk premium on the current
or marginal cost of debt of a particular firm. The risk premium in this approach is completely different from the market risk premium in
CAPM. The market risk premium is valid for all risky assets in the market while the risk premium in this approach is specific to a firm.

3.5. Project Risk

Project risk needs to be included in the analysis by an adjustment either in the discount rate or in the cash flows estimation. If a risk
adjustment on expected cash flows is desired, a scenario analysis on cash flows for each the future years may be applied. As go further, the
probability distribution of the scanarios get wider showing greater riskiness of cash flows in the future. Alternatively, by appliying simulations
consider the sector and the project, certainity equivalent factors are computed. The certainity equivalent factors show the riskiness of each
future cash flows by assigning a greater reduction rate on each cash flows as years go further. When adjusting the discount rate for risk (Risk
Adjusted Discount Rate - RADR), a risk adjustment on WACC is usually made by adding/substracting a subjective percentage (+/- 3% for
example). The next step is the risk classficiations of capital investments. The risk groups may be classified as the replacement projects (low
risk group), expansion projects (average risk group) and R&D projects (high risk group). Alternatively, the expected return and risk of each
individual project is calculated and then coefficient of variation (CVeroject = 0 / k) of each project is computed to determine risk level of the
project. Also, sensitivity and scenario analysis may be used to classify projects into risk groups. CAPM, on the other hand, can be used to get
the risk adjusted discount rate directly by adjusting the beta for a particular project [k = k., + (k,, — k.. ) B project]. Another way for inclusion of

risk in discount rate is to use risk free rate and add subjective a risk premium for the business risk (RPbusiness) and add a subjective risk premium
for speciﬁc risk of the project (RPprojecl) [RADR = Kkgr + Rbusiness + Rproject]

3.6. International Investments

International capital investments projects oftenly involve with dealing a number of currencies, inflation rates, interest rates on various
currencies, exchange rate fluctuations, political risks, foreign exchange restrictions, foreign financing restrictions, hurdle rates for parent
company and subsidiary, different tax systems and tax rates, different accounting standards (definition of revenues & expenses, treatment
of leases, valuation of loans and financial securities, changes in values of certain assets and liabilities, etc.)
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3.7. Real Options

Myers (1977) introduced real options for capital investments. Real options help managers gain a greater flexibility to abandon, delay or
expand a project through the life time of the project. Hence, losses can be reduced and gains can be increased. Real options increase the
quality and validity of the analysis since there exist uncertainties about future cash flows and timing of project initiation. Besides,
irreversibility of capital investments makes real options more valuable. Types of real options may be listed as option to defer, time to build,
option to abondan, option to alter operating scale, option to switch, option to upscale and multiple interacting real options (rainbow options).

4. CONCLUSIONS

NPV and IRR are two methods using discounted cash flows and oftenly applied for capital budgeting decisions. The assumptions used in the
DCF analysis are very strong and not fitting well in the reality of practical life. Economic life of the project may be much longer or shorter
than projected in the analysis. Initial investment can not happen in a single day. It may cover a long period of time (a couple of years). Some
costs incurred in the initial investment period may be overlooked and not included in the analysis. The computation of discount rate bases
on subjective interpretations (weights of capital components, cost of debt, opportunity cost of equity). Estimation of cash flows is the most
critical input of the analysis but generally the least weighted factor (CF or FCF, inclusion of only relevant cash flows, depreciation and interest
expenses, installments, credit sales and purchases, etc.) Risk adjustment can be made either on the discount rate or expected cash flows.
Moreover, the analysis of international capital investments makes the issue more complicated. Also, the inclusion of real options adds an
economic value to the analysis. Hence, DCF is not straight forward a capital budgeting model anyone can easily use. The application pf DCF
requires expertise and a picky view on details. Nevertheless, the acceptance of capital investments utilizing DCF method can not be
independent of overall company strategic goals.
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