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ABSTRAKT

Tato diplomova prace je zaméfena na zhodnoceni ekonomické efektivnosti dvou
konkrétnich navrha k investici na zakladé pfislusnych metod vhodnych k hodnoceni
efektivnosti investic. Prvni ¢ast prace obsahuje teoreticky zaklad potifebny k hodnoceni
efektivnosti investic. Druh4, analyticka Cast je zaméfena na aplikovani metod na dané
investicni projekty. Ve tfeti ¢asti, na zakladé téchto metod, je navrzeno pfijeti jednoho

ze z téchto investicnich projektt spolu s ptihlédnutim k riziku investice.

ABSTRACT

This master’s thesis is focused on an evaluation of economic effectiveness of
two particular investment proposals based on appropriate methods for evaluation of
investment efficiency. First part of the thesis contains a theoretical basis needed for the
evaluation of investment efficiency. Second part (analytical) is aimed to application of
methods to the investment projects. In the third part, based on these methods, it is
suggested to undertake one of these investment projects with an investment risk which

is taken into account.
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1 INTRODUCTION

Investment is an essential part of every company which tends to become or
sustain competitive and necessary for further development of a particular company.
Such investment may be purchase of long-term tangible asset (buildings, machines),
long-term intangible asset (patents, copyrights) or financial investment as a purchase of

securities for instance (13).

The core principle of the investment is the fact that investment is postponed
consumption of an item or asset which is purchased with a hope that it will appreciate or
generate income during the lifetime of investment. The lifetime of investment or
investment project has to be at least one year in order to be classified as an investment.

If the lifetime does not exceed one year, it is classified as an operation cost (8,19).

The acceptance or rejection of particular investment is not simple task for the
company. Not only for the reason that the lifetime of the investment exceeds one year,
often exceeds several years or even decade and therefore the future development is
uncertain, but also external factors that influence the investment ought to be considered.
Therefore, with uncertain future development of the investment and due to (un)expected
external factors which might jeopardize the project, the investment decision-making is

difficult task for the management of the company.

The topic “Investment proposal evaluation™ for this master’s thesis is current;
selected company still considers the investment and the topic has been also chosen for
the reason that such topic is seen as significantly interesting for the author of this thesis

and at the same time CEO of the company is a good friend.
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2 PURPOSE AND OBJECTIVES

The company DV Polanka nad Odrou is engaged predominantly in agriculture.
For such business activities related to agriculture are nowadays necessary agricultural
machines which help to improve the efficiency of an agricultural production in general.
It is obvious that every machine has its own lifetime and when the machine reaches it, it
will be replaced or just discarded when there is no need of replacement. DV Polanka
nad Odrou owns an agriculture machine — combine harvester which reaches its lifetime.
Therefore there is need for replacement of this kind of combine harvester. The company
has received an offer to purchase a refurbished combine harvester of similar type but
newer model. Second option for the company is a purchase of offered combine

harvester, but new one.

The main objective of this diploma thesis is therefore evaluation of efficiency of
two investment projects, purchase of refurbished combine harvester and purchase of
new combine harvester, from which one will be recommended to company to

undertake.
Partial objectives, in order for the main objective to be met, are:

e Elaboration of a theoretical background

e Data acquisition needed for appropriate methods of evaluation of an investment
efficiency; Net present value (NPV), internal rate of return (IRR), profitability
index (PI) and payback period (PP)

e Estimation of capital expenses, operating costs, estimation of cash flows and
valuation of weighted average cost of capital

e Application of NPV, IRR, PI and PP

e Formulation of proposal

e Discussion and conclusion

11



3 RESEARCH DESIGN

The first step of this thesis is the process of theoretical background necessary for

the further analyses of the investments.

The knowledge of theoretical basis is exploited for the acquisition of data
necessary for proper evaluation of investment efficiency, such as initial investment as
capital expenditures, estimation of operating costs related to a particular investment
option, estimation of future cash flows which are resulting from both investment options
and valuation of weighted average cost of capital as a quantity which determines the
discount rate needed for the calculation where is necessary to account for the time

factor.

The part of analysis also includes the brief introduction of DV Polanka nad

Odrou followed by description of an investment plan.

In the next chapter “Evaluation of efficiency of investment options” methods to
evaluate investment efficiency are applied with use of capital expenditures, future cash

flows and discount rate where is an efficiency of both investment options examined.

Results of analyses mentioned above form the basis for the proposal where is
accounted for the risk factor extra and the proposal part of the thesis also includes the
suggestion which investment project ought to be accepted based on the economic

efficiency.
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4 THEORETICAL APPROACHES

4.1 Investment

Benjamin Graham, pioneer in the field of securities and lector of many
successful investors tried in a book Security Analysis to define an investment.
According to Benjamin Graham an investment is such operation which after a thorough
analysis promises a security of an input and adequate return. This definition is more
appropriate for investments on stock markets but basically the principle is the same for

project investments. (8)

From the macroeconomic point of view investments are understood as capital
assets that consist of goods which are not assigned for immediate consumption but are

used in production process of consumer goods or other capital goods (18).

From the business perspective investments are expended resources which will
bring in the future cash inflow during longer period of time (typically more than one

year). Investments can be classified as (19,20):

1. Capital expenditure on purchase of intangible asset (know how, purchase
of software, licences)

2. Capital expenditure on purchase of tangible asset (buildings, lands,
production machines, artworks)

3. Capital expenditure on purchase of financial long-term asset (securities)

(19,20)

Investments are significant and indispensable element of every company which
tend to support its development and to sustain competitive on the market. For
investments or investment projects in the context of business a term capital budgeting is

used (13).

13



4.2 Capital budgeting

One of the most important decisions made by company management are capital
budgeting decisions. Selection of investments in real assets which will increase the
value of the company is the main objective of these decisions. These investments are
positive for the company if they are worth more than they cost. The importance of those
decisions made on investments is not only for the reason that they increase the value of
the company. They represent a substantial capital expenditure for the company and once
the investments are made, they are not easily to be reversed. For all those reasons

capital budgeting plays a significant role in company’s success (13).

4.3 Investment project

4.3.1 Classification of investment projects

Investment project could be classified according to several different aspects.
Among the basic aspects belong: relation with development of company, factual

content, degree of correlation of projects, conventionality of cash flows and project size

(7).
1) Relation with development of company
According to this aspect, projects can be classified as:

e Developing, focused on expansion; projects primarily to increase the

volume of production, introduction of new products or services,
market penetration, et cetera. Benefits of these projects are reflected
generally in growth of sales.

e Renewal; here are included projects of replacement or modernization
of production equipment which are enforced by the physical
condition of the equipment for the reason that the equipment is close

to reach the end of its lifetime.
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e Mandatory; projects whose targets are not economic effects, but to
reach the harmony with existing laws, regulations, rules modifying
certain areas of business activities. These projects are usually focused
on environmental protection, increase of work safety, improvement

of work environment (7,13,17).

2) Factual content

Introduction of new products, technology respectively; projects focused on new

products and/or technologies, which are new for certain company but they already exist

on the market. Part of these projects is generally new production equipment investment

(7).

Research and development of new products and technologies; these projects are

often more risky and are difficult to evaluate correctly (these projects cannot be
weighed independently but with all related projects with a use of result of research and

development) (7).

Innovation of information systems, introduction of information technology

respectively; these projects are also difficult to evaluate in terms of its economic

efficiency due to difficulty of quantification of their benefits (7).

Increase of work safety; these projects are usually mandatory while its economic

efficiency evaluation is difficult as well (7).

Reduce the negative impact on environment; as well as innovation of

information systems and projects to increase of work safety, projects to reduce the
negative impact on environment are difficult to evaluate in terms of its economic

efficiency due to difficulty of quantification of real benefits (7).
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3) Degree of correlation of projects

Mutually exclusive projects; two or more projects in this category are mutually

exclusive, which means that implementation of both is not possible. Such examples of
two mutually exclusive projects could be project focused on production of the same
product but by a different technology, or projects using the same technology, but differ

in the input resources (7,13).

Fully dependent projects; fully dependent project are usually part of larger

project which is composed of partial projects. For the reason that all partial projects are
fully dependent and part of larger project, it is necessary to complete all of them. If a
partial project is not implemented, whole project is considered as not fulfilled. It is
obvious that all dependent projects cannot be evaluated separately. It is needed to

evaluate them together (7).

Complementary projects; Complementary projects are projects which have

positive impact on another/other project/s. It is obvious that complementary projects

cannot be evaluated separately but with regard to following one/s (7).

Economically dependent projects; economically dependent projects are projects

which are subject to substitute effect which means that implementation of one project
may have negative impact on another/other project/s. Generally such projects might be
introduction of new model or type of a product which has similar functions for the
customer. Typical example is introduction of new model of smartphone. Such step

might influence (negatively) sales of the smartphone predecessor (7).

Stochastically dependent projects; decrease (increase) of costs or cash inflow of

one project influences decrease (increase) of costs or cash inflow of the second project.
Alternatively increase (decrease) of costs or cash inflow of one project influences
decrease (increase) of costs or cash inflow of second project. This situation is typical for
projects focused on products for the same market or customers, projects using the same

distribution channel (7).

16



4) Conventionality of cash flows

According to conventionality, cash flows differ:

e Conventional cash flows; in these projects are negative cash flow in
the first phase of project — the initial investment and positive cash
flows in the period of lifetime of the project. This is demonstrated by

thefollowing schemes (7,17):

—+++++ , -0++++ , -+++++

e Unconventional cash flows; negative/positive symbol of cash flow in

this project is changing more often. Such example might be a project
where are high closing costs (oil extraction) or high (unexpected)
costs during the lifetime of the project. The cash flow of
unconventional cash flows is demonstrated by the schemes below

(7,17):

e e S 5 B

5) Size of the project

The distinguishing factor is usually capital costs needed to implement the

project/s. Therefore according to the size, projects are classified (7):

e Large projects
e Middle projects

e Small projects

This classification is very relevant and depends on the size of the company.

Project with the same capital costs one million € might be for one company considered

17



as a small but on the other hand, for another company as a large project. Therefore more
accurate classification is where the decision about the acceptance of certain project is

made:

e Top management of the company — important and large projects (strategic);
e Middle management or particular division of company — middle projects

(operational, tactical) (7).

4.3.2 Process of preparation and project implementation

1) Pre-investment phase

Preparation in this phase plays key role as the selection of the right project is
prerequisite for successful project implementation. All information and findings
gathered in the pre-investment phase are highly important for the decision making and
future project development. Thorough and correct analysis ought to prevent selection of
incorrect project and therefore may prevent future losses arising from such project
implementation. Pre-investment phase consists of identification of opportunity, tentative

choice of project and economic and technical study elaboration (12,19).
2) Investment phase

The second phase of investment project is the investment phase, in other words
project preparation and project implementation. This phase consists of two stages,
project design specification and implementation phase. In the implementation phase are
reflected all shortcomings and imperfections from the previous phase which might
considerably complicate and extend the investment phase. On the other hand, well

processed economic and technical analyses facilitate the investment phase (12,1).
3) Operation phase

Operation phase of the investment project begins with the test mode which is
followed by the regular mode. This phase consists of control and maintenance which

helps to maintain the condition of the unit during its lifetime (12,1).
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4.4 Evaluation of investment efficiency

An investment for company predominantly represents purchasing an asset in a
hope of future benefit. Therefore while evaluating the investment efficiency input
resources (predominantly financial) are compared with returns which a particular
project has brought during its lifetime. Such evaluation is not just comparison of two
factors, initial investment and the return. It is necessary to take into account other

factors which influence the evaluation of investment project (18):

e Return
e Safety (Risk)
e Liquidity (18)

This can be demonstrated on a triangle which illustrates the dependence of the

factors mentioned above:

Safety

Liquidity Return

Figure 1: Safety-Liquidity-Return Triangle (Source: 18)

From the previous scheme it is obvious that all three factors are contradictory.
Every company would be pleased to invest in project which fulfils all three factors, high
return, high liquidity and low risk at the same time. But such projects are entirely rare.
As all the factors are contradictory, investments with high return generally bring high
risk. Vice versa, project which is risk free and high liquid, brings no return from the
project. Therefore it is desirable not to insist on one factor but to find out the optimum

composition of them (18).

19



To evaluate investment efficiency are required (13,18):

o Determination of costs of the project (capital expenditures),

o Estimation of future cash flows,

o Weighted cost of capital or the required return of the investment,

o Calculation of discounted cash flows and their comparison with capital

expenditures

4.4.1 Capital expenditures

Capital expenditures consist only of relevant expenditures; which means capital
expenditures which are directly related to investment project. Sunk costs cannot be
included, but on the other hand opportunity costs should be. Determinations of capital
expenditures of machines or production equipment are exact; these expenditures consist
of purchase price plus transportation costs plus installation costs including project
expenditures and preparatory documentation expenditures. Capital expenditures consist
of purchase price of asset, increase of net working capital which can be calculated as an
increase of current assets minus increase of short-term liabilities. Included are also
expenditures related to sale or liquidation of an asset which is about to be replaced. It is
common that the time of construction or installation exceeds several months or years. In

that case it is desired to use discount rate (18).

Capital expenditures therefore can be expressed (18,19):

K=1+0-PxD

where: K.............. Capital expenditure
| Expenditure which is related to purchase of asset
O. Expenditure on increment of net working capital
P Cash inflow related to sale or liquidation of asset which

is about to be replaced

D.............. Tax effect (18,19)
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4.4.2 Future cash flows

Determination of future cash flow is more difficult than determination of capital
expenditures. Cash flows will probably be generated for longer period of time than the
initial phase of the project. Therefore many factors might influence the cash flow, such
as time factor or macroeconomic factor —inflation for instance. Deflection between the
estimated cash flows and the real cash flows may significantly increase the return of the

project (6).

Future cash flows of investment project include (19):

e Depreciation
e Net working capital
e Earnings after tax

e Income from the sold long-term asset

Future cash flows can be illustrated as (19):
P=Z+A+0+PyxD

where: P Total annual cash inflow
Z. .. Annual increment of earnings after tax which is related

to investment

Ao Annual investment depreciations
O............... Change in short-term assets
Pvooooooo Income from the sold long-term asset
D............. Tax effect (19).
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4.4.3 Weighted average cost of capital (WACC)

The term “Cost of capital” is perceived as company’s costs to obtain a certain
components of capital. Cost of capital represents minimal required rate of return
(internal rate of return) of capital. Costs of each component are different and develop in
time. Cost of capital can be understood from two perspectives, from the perspective of

investor and from the perspective of certain company (4,12).

From the company’s point of view is cost of capital a price of capital obtained
for a further development of the company. From the investor’s point of view is cost of
capital requirement of return which has to be reached by a company to ensure that the
value for investor will not be decreased. This means, it is an internal rate of return when
the market value of certain asset equals present value of cash flows which the asset

generates (4,17).

Generally cost of capital depends on the risk of particular assets. It consists of
risk-free rate Rr and the market risk premium Rp. This is demonstrated on the following

graph:

Cost of
capital (R)

//

R
/ P

A C—

- -

A - Risk-free asset; B - Loans; C - Stocks; D - Financail derivates Risk (o)

Figure 2: Correlation between cost of capital and risk (Source: 4)
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Cost of capital is very important for many financial decisions, such as
optimisation of capital structure, investment decisions, estimation of value of company,

etc. (4).

Weighted average cost of capital WACC can be calculated by the following
formula (17):

E D
WACC = Ry + Rp 7, (1= T¢)

where: Te............... Corporate tax rate
E . ........... Market value of the company’s equity
D............. Market value of the company’s debt
Rp............. The cost of debt
Rg.............. The cost of equity

V=E+D D.

The WACC formula theoretically seems to be easy to calculate, but practically
the estimation of certain parameters is not a simple task. Weighted average cost of
capital therefore consists of two components, the cost of equity part and the cost of debt
part. It is necessary to quantify based on market prices. Using only booking value of

both components of capital may negatively influence the estimation of a market value

).

The estimation of the cost equity Rg is a difficult task. The reason is that it is
hardly to measure the return which investors require from their company’s equity

investments. Four main approaches discuss the estimation of the cost of equity (4):

e The capital asset pricing model
e The arbitrage pricing model
e Dividend growth model approach

e INFA rating model (4).

23



1. The capital asset pricing model

The capital asset pricing model (CAPM) represents the market approach of
estimation of the cost of equity and it is worldwide often used way how to estimate

discount rates for market valuation of the company (15).
The CAPM formula is (13,17):

Rg = Rp + Bg(Ry — Rp)

where: Rp.......................... Expected return
Rp..oo Risk-free rate of return
Be.ooooo Amount of systematic risk
Rypooooooo Expected return on the market
Ry—Rp.................. Market risk premium (13,17)

2. The arbitrage pricing model

The arbitrage pricing model APM is alternative model for asset valuation. It is
market approach of estimation of the cost of equity. This model is multifactorial for the
reason that it takes into account more risk factors which could be macroeconomic
(GDP, inflation, etc.) or microeconomic (indebtedness, liquidity, size of the company,

etc.) (4,15).

The formula of APM is:

RE = RF+ZBE1 (R] _RF)
j

where: Rp.......................... Expected return
Rp..ooo Risk-free rate of return
BEj oo Coefficient of the sensitivity of additional return on
equity
(Ry = Re)evroorooe Market risk premium (4).
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3. The dividend growth model

Dividend growth model is used for valuation of shares when the market value of
share is given by the present value of future dividends of the share in particular years.
Under the assumption that the dividend of the company growths at a constant rate g and

the price of the share is Py, the formula can be expressed (4,17):

_Dox(1+g) Dy

P
0 Rg—g Rp—g

Where the Dy is the paid dividend, g is the expected dividend growth in next
years. Therefore D; is projected dividend in next year which equals to Dy * (1 + g) =

D;. The formula can be rearranged to solve it for Rg (17):

For the reason that shareholders require return on the share Rg; this can be

interpreted as the cost of equity (17).

4. The INFA rating model

The INFA rating model was created for the reason that previous model is not
suitable for companies whose shares are not publicly tradable or not joint-stock
company. Another reason for creation of the model is the fact that coefficient beta for
small and medium companies is not easy to estimate. In fact INFA model calculates
alternatively the weighted cost of capital as a sum of certain risk factors. WACC for

companies which are no indebted (according to INFA model) consists of (4,7):

WACCy = Rp + Rpop + Rpinstap + Ria

where: Rp................... ... Risk-free rate of return
Rpop . oo Business risk
REINSTAB -« eeeeie i Financial stability risk
Rrgoooooo Company size risk (11).
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The limitation is clear. Capital structure of main part of companies is composed
of equity capital and debt including bank loans and/or bonds. Therefore the formula is

extended (4):

BU + OBL
WACC = WACCy (1 — Tt>
where: WACC..................... Weighted average cost of capital
WACCy................... Weighted average cost of capital for companies

with no long-term debt

BU........................ Bank loans
OBL....................... Bonds
A Assets

Co Corporate tax rate

Calculation of individual components of WACCy, are (4):
e Determination of risk-free rate of return (Ry)

Risk-free rate of return is determined as a return on 10-years government bonds.

See table 1- Return on 10-years government bonds.

Table 1: Return on 10-years government bonds (Source: 11)

Ist quarter Half of year | Ist-3rd quarter | 1st-4th quarter
2009 |4,55% 4,90% 4,92% 4,67%
2010 |3,95% 3,92% 3,78% 3,71%
2011 |3,86% 3,79% 3,51% 3,79%
2012 |3,02% 2,87% 2,55% 2,31%
2013 |1,98% 1,93% 2,27% 2,26%
2014 |2,30% 2,03% 1,81% 1,58%
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e Determination of financial stability risk (Rg;ystaB)

Determination of financial stability risk indicates the market liquidity of
company, in other words, for company the ability to cover short-term liabilities.

Company’s liquidity L can be expressed (11):

] Current Assets
L = CR (Current Ratio) =

Current Liabilities

Then:
IfL S 1 then RFINSTAB = 10,00%
IfL = 2,5 then RFINSTAB = 0,00%

(2,5-L)?
1 (2,5-1)2

fi1<L< 2,5 then RFINSTAB =0
e Determination of company size risk (R;,)

Company size risk is determined as a sum of bonds, bank loans and equity UZ

(free loans are not included). Therefore (11):
If UZ < 100M CZK then R;4 = 5,00%

If UZ > 3B CZK then R, = 0,00%

(3-UZ2)?

If 100M CZK < UZ < 3B CZK then R4 = v

(UZ in billion)

e Determination of business risk (Rpgp)

Business risk indicator is linked to Return on Assets ratio and its sufficient

range. The requirement is (4,11):

EBIT UZ U

p R —
A — A BU+ OBL
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vz U

M= Bu+oBL
where: EBIT .................... Earnings before interests and taxes
Ao Assets
BU......................... Bank loans
OBL...................... Bonds
U Interests
D Comparative variable
Uz ....................... Equity + BU + OBL (4,11).

EBIT .. . . .
If — = X1 then Rppp = minimal value in a particular business sector (see

Appendix 1)

If E‘:# < 0 then Rpyp = 10,00%

EBIT.
EBIT X1-——)?
If 0 < 2% < X1 then Rpop = 0,1 ——A—

e Determination of capital structure risk Rp;ystru

Financial risk structure risk indicator is a difference of Ry and WACC (11).
Rrinstru = Rg — WACC

It is necessary to limit the value of Rgjysrgry to:

If Rp = WACC then Rpiysrry = 0,00%

If the result of Rpjystry > 10,00% then is necessary to limit the value of

RFINSTRU to 10,00% (11)
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4.4.4 Estimation of discounted cash flows

In contrast to initial capital expenditures, which regularly takes up to one year in
time (if exceeds, there is necessary to use a discount rate), cash inflow resulting from
the investment is expected within next few years. To calculate and evaluate investment
properly, it is desirable to take into account time factor which causes that future value of
money is lower than its present value. This means that value of money is changing in
time. For that reason future value needs to be converted to the same basis which is
usually the year of the initial investment. Future value is therefore converted to present
one. Coefficient for conversion is used weighted average cost of capital which can be

calculated from previous chapter. The formula of discounted cash flow is (18):

n

prep =iy o O N CR
1+i (1+10)? A+n t=1(1+i)f
where: PVCF.................. Present value of cash flow in time t
CFpooooooo Expected cash flow in time t
Lo Capital cost of investment (WACC of company)
b Time 1 to n(in years)
Mo Expected lifetime of investment project (in years) (18)
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4.5 Methods of evaluation of investment efficiency

There exist several methods in theory and practice of financial management how
to evaluate the efficiency of investment. With a respect to a time factor; if certain
method of evaluation of investment efficiency takes into account time factor, they can

be classified (19):

e Static (ignore the time factor)

e Dynamic (take into account the time factor) (19)

Static methods are recommended to use only when the time factor does not
significantly influence the investment decision. For example if the investment project is
a purchase of tangible with short lifetime (one or two years maximum). Abstraction of
time factor is not proper but generally does not significantly influence the evaluation. In
this context the level of discount rate is important. The lower the discount rate is, the
less important is the time factor. These cases with short lifetime and very low discount
rate occur sporadically therefore the application of static methods is very limited. But
paradoxically in practice these methods are often used especially for their simplicity

(19).

Dynamic methods of evaluation of investment efficiency ought to be used for
projects where time factor plays significant role, therefore in projects with a longer

initial investment phase and/or their lifetime (14,15).

Taking into account the time factor notably influence the decisions while
evaluating the investment efficiency. It projects into cash flow resulting from the
investment and into capital expenditures as well. If the time dimensions are not
respected in calculation of investment efficiency, the valuation of efficiency of
investment project is often distorted notably and therefore may cause that incorrect

decision is made (19).

Mostly in theory and practice are used following methods of evaluation of

investment efficiency:
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1. Annual cost
Discounted cost

Net present value
Profitability index
Internal rate of return
Average rate of return

Payback period (19).

N e wN

Further amount of methods evaluating the investment efficiency exists, for
example modified net present value, discounted payback period, et cetera. These are

usually derivative from above mentioned basic ones (19).

4.5.1 Annual costs

Within this method of evaluation of investment efficiency are compared average
annual costs of two or more comparable investment project which means an amount of

their production. The option with lower average annual costs is preferable (19).

Average annual costs can be calculated as:

R=0+i*]+V

where: R...................... Annual average costs
O.............e Annual depreciation
Lo Minimal profitability
o Investment costs
Vo Additional annual operating costs (19).

It might happen that valuation of two investment projects based on the annual
average cost method would result the same. Therefore it is difficult to decide which
project is more suitable. For that reason more accurate calculation which takes into

account decreasing connectedness of capital is following formula (19):
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i+ D"

Saroio1
where: R...................... Annual average costs
Mo Number of years
Lo Interest rate coefficient
o Investment costs
Vo Additional annual operating costs (19).

4.5.2 Discounted costs

Discounted costs method is based on the same principle as the annual costs
method. Instead of comparison of average annual costs of each option are compared
sum of all costs related to investment projects implementations during their lifetime.

More favourable is the option with lower discounted costs (19).

The formula for discounted costs of investment projects can be expressed:

D=]+V,
where: D......................... Discounted costs of investment project
S Investment cost
| Discounted annual operating costs (Total costs-

depreciation) (19).

In fact this method is based on the same principle as the method of annual costs.
Instead of annual costs, this method compares a sum of all costs related to investment
project implementation throughout the lifetime. For the reason that costs occurred in
different years, it is necessary to modify them to be added together (due to time factor),

they need to be discounted (19).
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The formula mentioned above does not take into account that the asset may be
sold at the end of its lifetime. Therefore if it expected to sell the asset for the price L,
obviously the discounted costs need to be decreased by the discounted selling price of

the asset (19).

For this reason discounted costs of investment project can be expressed (19):

D=]+V;—-L
where: D......................... Discounted costs of investment project
S Investment cost
| Discounted annual operating costs (Total costs-
depreciation)
L. Discounted selling price of the asset (19).

4.5.3 Net present value

Net present value (NPV) is a dynamic method of evaluation of investment
efficiency. It can be defined as a difference between discounted cash flows resulting
from the investment and capital expenditure. If the capital expenditure is being
performed for longer period of time, the net present value is difference between
discounted cash flows and discounted capital expenditures (19). Mathematically the net

present value can be expressed:

CF, CF, CF,

a) NPV = Pevins e + -+ Tron INV
where: NPV ... ... .................. Net present value
CFpoooo e Expected cash flow in time t
Lo Capital cost of investment (WACC of
company)
INV. ... Initial investment (capital expenditure)
Mo Expected lifetime of investment project

(in years) (6,18)
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CF;

b) NPV = Z?=1(1+i)t — INV
where: NPV....................... Net present value
CFpooooi Expected cash flow in time t
o Capital cost of investment (WACC of company)
b Time 1 to n (in years)
Mo Expected lifetime of investment project (in years)
INV Initial investment (capital expenditure) (6,18)

Formula b) is simplification of formula a). In mentioned formula it is expected that the
capital expenditure is performed immediately. If the capital expenditure is being
performed in longer period of time, it is necessary to modify not only cash flows, but

capital expenditures as well. The model of net present value is therefore (19):

- z": CF, CE,
B i1+ Dty LA+

where: NPV ... ....................... Net present value
CFpoooo Expected cash flow in time t
o Capital cost of investment (WACC of company)
b Time 1 to n (in years)
n........................... Expected lifetime of investment project (in

years)

CE,............................. Capital expenditure as cash outflow in time u
U Time 1 to v (in years)
Vo Time of investment project implementation (in

years) (19)

This can be illustrated on the timeline:

CE, CF,

0 % n+v
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Interpretation of net present value result:

a) If the NPV < 0, discounted cash flow is lower than the capital expenditure.
Therefore such investment project is unacceptable for company for the reason
that the rate of return of the project is lower than required and thus would
decrease the market value of the company (19).

b) If the NPV = 0, such investment project is for company indifferent. Discounted
cash flow equals capital expenditure. Project does not decrease nor increase the
market value of the company (19).

c) If the NPV > 0, discounted cash flow is higher than the capital expenditure.
Such project ought to be accepted by the company for the reason that rate of

return is higher than required and it increases the market value of the company

(19).

4.5.4 Profitability index

Profitability index is defined as a quotient of present value of cash flow and

capital expenditure:

bl — PVCF
~ INV
where: PI......................... Profitability index
PVCF...................... Present value of cash flow
INV . ... Capital expenditure (18)

If index PI > 1, the investment project can be accepted. The profitability index
can be used for comparison of options; from two options is preferable the one with

higher value of the profitability index (18).
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4.5.5 Internal rate of return

Internal rate of return (/RR) method is dynamic method of evaluation of
investment efficiency based on concept of present value of cash flow and very closely
related to NPV in that both involve discounting the cash flows, thus both account for the
time value of money. When the NPV is used to evaluate the investment project, the
discount rate is the rate of return required by the investors for investments with similar
risk at discount rate which is determined by the company’s cost of capital. The internal
rate of return is based on prerequisite that project’s present value of a cash inflows equal

to the project’s present value of cash outflows (18):

PV (Project’s future cash inflows) = PV (Cost of the project) (13,18)

The IRR concept is based on finding the rate of return associated with the
project, so therefore it can be determined whether the rate of return of the project is

higher or lower than the project’s cost of capital (13).

This in other words mean net present value of the project equals zero (18):
n
INV = Z i
B £ (1+IRR)*

NPV = zn: Ch INV =0
B £ (1+IRR)* B

If the project implementation takes a longer period of time, there is necessary to

use the discount rate for capital expenditure (18,19):
n v
z CF, _ z CE,
(1+IRR)t*Y L. (1+IRR)%
t=1 u=1

. $ CF, - CR, .
B Zt . (1 + IRR)t+v Zl (1+IRR)*
= u=

where: NPV............................. Net present value
CFpoooo Expected cash flow in time t
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Internal rate of return

Time 1 to n (in years)

Expected lifetime of investment project (in
years)

Capital expenditure as cash outflow in time u
Time 1 to v (in years)

Time of investment project implementation
(in years)

Initial investment - capital expenditure

(13,19).

Because of the close relation of NPV method and IRR method both give the

same answer- if the project should be accepted or rejected. After all, both methods are

based on whether the return of the project exceeds the cost of capital and whether the

project adds value to the company. Generally when comparing two projects the one

with higher IRR is preferable for company (13,14).

The estimation of internal rate of return is relatively challenging task. Literature

mentions two approaches how to calculate the IRR:

a) Trial-and-error method. The [RRcan be computed by the trial-and-error

b)

1.

time consuming (13,14).

method using the substitution of various values for /[RR. The process is
continued until the IRR value is found that makes above mentioned formula

equal zero. Computing the internal rate of return by this method is relatively

Iterative method based on linear interpolation. Computing the /RR by this

method is faster than the trial-and-error method. It consists of four steps:

Randomly is selected discount rate by which the future cash flows are

discounted.

2. To sum up discounted cash flows and to compare the sum with the

capital expenditure.

3. If the discounted cash flows are higher than the capital expenditure the

discount rate needs to be increased and step 1 and 2 followed again. And
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where:

vice versa. If the discounted cash flows are lower than the capital
expenditure, the discount rate needs to be decreased and steps 1 and 2
followed as well.

4. Required IRR is calculated by a linear interpolation (19,21). The formula

is (19):
PVa(ip — iq)
IRR =iy + —/——7
e Ty,

IRR............................ Internal rate of return
L e e Lower discount rate
e e Higher discount rate
PV, Present value at i,
PV o Present value at i, (19,21).

Limitations of the IRR:

a) Nonconventional cash flows. The most important problem with /RR is

the fact that it might assume more than one value. If during the lifetime
the positive/negative symbol in cash flow changes just once (capital
expenses in the phase of project implementation and positive cash inflow
during the lifetime of investment) then only one value of the IRR exists
and therefore the decision is clear. On the other hand if throughout the
lifetime of investment project are cash flows nonconventional, an amount
of values of [RRmay be the same as changes in negative/positive symbol
in cash flows. For example if the project is significantly extended. The

example is illustrated on the Figure 3 (13,17,19):
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Figure 3: IRR in project with multiple rates of return (Source: 17)

From the Figure 3 above is clear that /[RR assumes two values. At the discount
rate of 35% and 55%. The answer of question which one is correct is both and none. In
this situation the /RR rule breaks down completely. For example if required minimum
return is 20%, both of them are greater than 20% therefore it seems that the investment
ought to be accepted. However how the Figure 3 demonstrates, the NPV is negative at
any discount rate less than 35%, so it is not a good investment. The critical thing is that
IRR assumes positive values in the interval of (35%; 55%). In this case the IRR method
does not provide unambiguous answer; therefore the method in this case is

inappropriate (13,17).

b) Mutually exclusive investments. Another situation in which the IRR may

lead to incorrect decision is when the projects are mutually exclusive,
meaning that accepting one means rejecting the other. Figure 4 illustrates
an example of two mutually exclusive investments. From the figure is

clear that:
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i. Selection of project based on internal rate of return is
constant; 25 percent is always higher than 22 percent, project
A is then superior to project B (17).

ii. Selection of project based on net present value is not constant;
depends on the rate of return. If the return is lower than the
crossover point (10 percent) the project B is superior to the
project A even it has higher IRR and if the return exceeds 10
percent, the project A is superior to project B (13,17,19).

NPV ( mil. CZK)

80

70

60

50

40

30

26

20

10

-10

N\

\\ Investment B

Crossover point

Investment A

IRR,=25%

4

T T y IRR (%)
Y 5 10 15 20 /‘

IRR,=22%

Figure 4: 2 mutually exclusive investment projects (Source: 17)

As illustrated on the figure above, NPV and IRR provides different results of

which project is more favourable to accept. Therefore the IRR method is not appropriate

to use for mutually exclusive investment projects (17,18).
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4.5.6 Return on investment

Return on investment is a static method for the fact that it does not account for
the time factor. Nevertheless this method is very popular and often used, predominantly

for its simplicity and for the fact that is easy to understand (18,19).

The formula for return on investment is:

ROI — EAT
~INV
where: ROI........................... Return on investment
EAT .......................... Earnings after tax
INV . Initial investment (18).

For the reason that in the formula is used EAT, projects with different lifetime,

different investment costs and production volume can be compared (18).
4.5.7 Payback period

Payback period is defined as a period of time (years, months or days) when
future net cash flows equal initial investment, capital expenditure, respectively. As well

as the return on investment or annual cost, the payback period is static method (14,18).

An evaluated project is accepted if its payback period is below specific
threshold. Negative aspect of this method is the fact that it ignores time value of money
and does not take into account the risk of project; the quicker the cash flow covers the

initial capital expenditure, the less risky is the project (13).

If the cash inflow in each year is the same during the lifetime of project, then the

payback period is quotient of capital expenditure and annual cash inflow:

_INV
~ CF,
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where: PB........................... Payback period
INV . ... Initial investment

CE,..... ... ... ... Annual cash flow (13,18).

If the cash flow is different is particular years, then the payback period is
calculated by cumulating of cash flow from the first year, until the cumulated cash flow

equals the capital expenditure (6,18).

It is obvious that the payback period has to be shorter than the lifetime of
investment project. The shorter the payback period is, the more favourable the

investment is (18).
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4.6 Investment risk, return

Risk is very significant factor which influences almost every business decisions.
Implementation of new technologies, investment into research and development,
expansion into market, acquisitions, foreign direct investments, and large investment
projects, et cetera. These are examples of business activities where future result are
uncertain meaning that real results may differentiate from the planned or expected ones

(positively or negatively) (1,6,18).

From the investment point of view may be the correct estimation of future cash
flows or capital expenditures the critical element of project success or failure.
Practically, predominant part of business investment project’s cash flows is connected
with uncertainty. Therefore, as future cash flows are expected and predicted and their
estimation is based on the probability in order to evaluate investment projects properly,

it is necessary to account for the uncertainty (risk) of future cash flows (18,19).

From the historical aspect only the negative site of the risk is perceived; from

this perspective the risk is understood as (18,19):

e Probability of emergence of loss;

e Probability of occasion occurrence which jeopardise the reach of objectives of
individual, company or project;

e Probability of negative divergence between expected results and real results of

individual, investment project or company (18,19).

Such categorisation is appropriate when the risk has only the negative aspect
(pure risk). Contemporary approach accounts for the negative and even the positive

aspect of risk (business risk). Therefore business risk includes (18):

e Variance of possible results of certain processes or activities;
e Possibility of positive or negative divergence between the planned or expected
results and the real ones;

e Probability of different results than expected or planned (18).
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The following scheme illustrates which factors influence the project results:

Quality of project Project results Quality of project
preparation implementation

Risk and
uncertainty

Figure 5: Factors that influence project results (Source: 18)

From the perspective of risk and uncertainty is therefore necessary that all
factors mentioned in the Figure 5 need to be taken into account and integrated in the
initial phase of the investment. Quality project preparation, its evaluation and selection

then require (18):

e Identification of risk and uncertainty factors which influence the project result
(its success or failure);

e To assess an impacts of these factors on the project results; to determine the
probability and greatness of the risk and to assess its acceptance or rejection;

e To consider possible preventive measures in order to decrease the impact of the

risk (18).

Return is closely related to risk. Generally it is valid that the greater return is
expected the greater the risk is. It is clear that companies or investors are search for
investment project where the greatness of the risk is lower than the greatness of the
required return. For instance, if the company invest into government bonds, the
divergence between the expected and required return would be probably close to zero.

Risk connected to this investment would be therefore minimal (1,17,19).
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It is necessary to differentiate two types of return (19):

a) Expected return

b) Required return

Expected return is return which is supposed to happen by an investor from the

deposit (for instance dividends or growth of shares) (19).

Required return is return which is required by an investor to compensate the

postponed consumption and undergoing the risk (19).

If the expected return is exact or higher, such investment is acceptable for
investor. Required return implicitly includes the investment risk consideration. Required

return can be divided into several components (19):

Required return = risk free rate of return + inflation premium +

risk premium (19)

As the risk-free investment is considered government bonds, which calculate

with inflation, therefore:
Required return = interest rate of govenrment bonds + risk premium (15,18)

Financial experts state that required return of each financial investment is
significantly influenced by the return, which has been reached at securities in the past
for a longer period of time. Such statement is supported by the Table 2, which
documents a development of average return on various securities in USA since 1926 to

1988 (19):
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Table 2: Development of average return on various securities in USA since 1926 to 1988
(Source: 19)

Type of security Avg. annual return | Avg. annual Risk premium
(nominal) in % return (real) % in %

Treasury bills 3,6 0,4 0

Long-term 4,7 1,5 1,1

government bonds

Long-term 5,3 2,1 1,7

corporate bonds

Ordinary shares 12,1 8,9 8,5

The probability of expected cash flows can be expressed:

e Objective; based on historical data of cash flows (predominantly at repeated
projects). It is expected that high variable past cash flows will be high variable
in the future (19).

e Subjective; based on the expert estimate with respect to possible differentiating
factors (price, costs, inflation, etc.). This approach is necessary for new projects,

where historical data are inaccurate and cannot be used (19).

As mentioned above, the risk can be characterized as a phenomenon which
causes that capital expenditures and/or cash flows will be different than expected. The
risk can be more accurately expressed by a probability that a certain possibility of cash
flow (capital expenditure) occurs. Unit of probability is percentage and it is evident that
the sum of probabilities has to equal 100%, one, respectively. The link between cash

flow and the risk can be expressed as follows (18,19):

n
CF = Z CFL * Di
i=1
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where: CF............................ Expected cash flow

CFi. ..o Cash flow which occurs with probability p;
Diceeonee i Probability of occurrence of CF;
Mo Amount of possible occurrences of CF; (18)

If the probability of risk, based on subjective or objective method, has been
determined, it is necessary that such probability of risk needs to be reflected in the
particular evaluation of investment efficiency. Main approaches how to account for the

risk while evaluating investment efficiency (19):

e Modification of discount rate

e Determination of risk classes (19).

Modification of discount rate is based on principle that if higher risk of the
project is expected, the higher discount rate is selected for determining the net present
value. As a result of increase of the discount rate, the lower are discounted value of cash
flows resulting from the investment and therefore the whole net present value is

decreased. The modified formula of net present value can be expressed as follows (19):

NPV, —Zn: Ch INV
T+

where: NPV.................... Net present value that accounts for the risk
Lo Discount rate that accounts for the risk (19).

Other variables are same as for calculation of net present value.

Determination of risk classes is not based on the exact calculation of the risk
using statistical methods but on the experiences of investment managers. In this method

is the discounted rate modified as well (18,19).
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Table 3: Risk classes (Sources: 16,19)

Type of investment

Verbal estimation of risk

ADiscount rate

Replacement of machine/s | None +0%
Introduction of new Moderate +1%
machine/s

Extension of current Average +2%
production

Introduction of new Medium-high +4%
products into current

markets

Introduction of new High +8%
products into new markets

Introduction of new Very high +12%
products into new foreign

market

Research and development | Supreme +17%
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4.7 Investment financing

Generally the investment financing can be characterized as a process of
obtaining source/s of finance (and its/their optimum structure) necessary to cover the

particular investment (21). Sources of finance can be classified as:

e Internal financing — (depreciation, retained profit)
e External financing — (bonds, bank loans, venture capital, government grant)

(21).

Company’s investment projects are predominantly long-term therefore these

investment projects ought to be financed by the long-term sources of finance (19).

The most widespread method of financing of investment project, if the company
is not able to cover it by itself or to spread the risk, are bank loans or leasing. On the
other hand, contemporary method of investment project financing is venture capital

suitable for certain types of investment (15).
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S PROBLEM ANALYSIS

This chapter of thesis is focused on an evaluation of two particular investment
decisions from which one will be recommended to the company. Analysis consists of
brief company introduction, description of an investment plan and analysis of an

investment plan.
5.1 Brief company introduction

Name of the company: Druzstvo vlastniki Polanka nad Odrou (DV

Polanka nad Odrou)
Legal form: Druzstvo
Headquarter: K Vydralinam 114/5, Polanka nad Odrou,

Ostrava, Czech Republic
Main line of business: Agriculture production including sale

unprocessed agriculture products

The company operates on the market over two decades with a focus on
agriculture production in the original meaning. The production consists of cow milk,
pork meat, cereal products, and oilseed rape. The company predominantly operates
within the village which is a part of Ostrava city, in Polanka nad Odrou. Besides the
turbulent public opinions on the role of the agriculture in the Czech Republic, the
company predominantly focuses on the production of healthy products. Attention of the
company is focused on modernization and an increase of the competitiveness of the
production activities. On the other hand, company does not omit to respect the harmony

between company’s business activities and the nature (5).

50



5.2 Description of an investment plan

Besides the animal husbandry, other company’s activities growing are
agriculture crops. For these business activities are obviously necessary harvesting and
processing machines when the crops are ready to be harvested. Every machine has
limited lifetime period in which it can be used for its purpose. At the end of its lifetime,
especially in case heavy machines, the costs needed for repairs and maintenance is

slightly exponentially growing.

The company owns three combine harvesters from which one is reaching the end
of its lifetime. Therefore, the combine harvester needs to be replaced by a follower.
Company has an option to buy a new machine, which costs 8M CZK or the second
option is that on the market appeared an opportunity to buy the same model but this will
not be new, but refurbished. The price of the refurbished is significantly lower than the
purchase of new machine, 5,5M CZK. As the price is distinctly lower, the purchase has
certain negative aspects. First, as the company would buy the new combine harvester,
the length of the warranty quarantined by a manufacturer is 5-year. The refurbished
combine harvester is covered only by a 3-year warranty which might seem as a
moderate difference, but post-warranty repairs of heavy machines are tremendously
expensive. Second, the refurbished combine harvester has been already used; therefore

its lifetime is considerably shorter in comparison to the new combine harvester.

For purposes of this thesis is an investment project of the purchase of the new
combine harvester marked as a Project A and the investment project of the purchase of

the refurbished combine harvester marked as a Project B.
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5.3 Analysis of an investment plan

This part contains estimation or valuation of all necessary information required
for appropriate evaluation of investment efficiency. Therefore partial parts of the
chapter are Capital expenditures, Operating costs, Valuation of weighted average cost of

capital and estimation of cash flows.
5.3.1 Capital expenditures

Capital expenditures represent all expenses related to initial investment. Initial
investment in this context is meant by a purchase of new agriculture machine or the
refurbished one. No additional expenses are expected and the transportation costs are

included in the purchase price. The prices of options are as follows:

P, = 8,000,000 CZK

Pg = 5,500,000 CZK

Each combine harvester would replace the older one which is to be sold due to
fact that it reaches the end of its lifetime; therefore capital expenditures will be
decreased by cash inflow resulting from the sale. As the purchased combine harvester
replaces the older one, there is necessary to subtract the cash inflow (resulting from the
sale of the old combine harvester) from the capital expenditure. To the calculation of
capital expenditure it is necessary to add a tax which needs to be paid from the sold

combine harvester.

It is important to mention that renewal projects require only small or none

increment of net working capital (19).
Capital expenditures are then:
K, = 8,000,000 — 2,500,000 + 475,000 = 5,975,000 CZK

K = 5,500,000 — 2,500,000 + 475,000 = 3,475,000 CZK
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In this case are 8M CZK purchase price of the new combine harvester (option
A); 5,5M CZK purchase price of the refurbished combine harvester (option B); 2,5M
CZK is the selling price of the combine harvester which is to be replaced and 0,475M
CZK tax.

5.3.2 Operating costs

Besides the calculation of the capital expenditures it is necessary to estimate the
change of operating costs. These include the change in fuel (positive or negative) and
the change in repairs and maintenance (positive or negative). The estimated
development of mentioned operating costs is recorded in Table 4 for the Project A and

Table 5 for the Project B.

Table 4: Operating costs for Project A (Source: own processing)

Year AFuel ARepairs costs AMaintenance AOperating
costs costs
1 -28000 -900000 -107000 -1035000
2 -28000 -900000 -98000 -1026000
3 -28000 -900000 -90000 -1018000
4 -28000 -900000 -83000 -1011000
5 -28000 -900000 -77000 -1005000
6 -28000 -135000 -72000 -235000
7 -28000 -128000 -68000 -224000
8 -28000 -120000 -65000 -213000
9 -28000 -112000 -62000 -202000
10 -28000 -98000 -60000 -186000
11 -28000 -95000 -58000 -181000
12 -28000 -92000 -57000 -177000
13 -28000 -90000 -56000 -174000
14 -28000 -88000 -56000 -172000
15 -28000 -86000 -55000 -169000
16 -28000 -86000 -55000 -169000
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Table 5: Operating costs for Project B (Source: own processing)

AMaintenance AOperating

Year |AFuel ARepair costs | costs costs

1 -28000 -700000 -83000 -811000
2 -28000 -700000 -77000 -805000
3 -28000 -700000 -72000 -800000
4 -28000 -90000 -68000 -186000
5 -28000 -88000 -65000 -181000
6 -28000 -85000 -62000 -175000
7 -28000 -82000 -60000 -170000
8 -28000 -80000 -58000 -166000
9 -28000 -78000 -57000 -163000
10 -28000 -75000 -56000 -159000
11 -28000 -73000 -55000 -156000

In the columns “AFuel”, “ARepair costs” and “AMaintenance costs” are negative
symbols for the reason that both projects generate savings. In the first five rows of
Project A and in the first two rows in the Project B is reflected warranty (5-year for new
combine harvester and 3-year for refurbished combine harvester) which significantly

lower the repair costs and therefore operating costs as well.

Apart from the estimation of operating costs it is necessary to include the

depreciation.

Table 6: Total costs for Project A (Source: own processing)

AQOperating
Year costs Depreciation ATotal costs
1 -1035000 500000 -535000
2 -1026000 500000 -526000

54



3 -1018000 500000 -518000
4 -1011000 500000 -511000
5 -1005000 500000 -505000
6 -235000 500000 265000
7 -224000 500000 276000
8 -213000 500000 287000
9 -202000 500000 298000
10 -186000 500000 314000
11 -181000 500000 319000
12 -177000 500000 323000
13 -174000 500000 326000
14 -172000 500000 328000
15 -169000 500000 331000
16 -169000 500000 331000

Table 7: Total costs for Project B (Source: own processing)

AQOperating
Year |costs Depreciation ATotal costs
1 -811000 500000 -311000
2 -805000 500000 -305000
3 -800000 500000 -300000
4 -186000 500000 314000
5 -181000 500000 319000
6 -175000 500000 325000
7 -170000 500000 330000
8 -166000 500000 334000
9 -163000 500000 337000
10 -159000 500000 341000
11 -156000 500000 344000
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5.3.3 Estimation of cash flows

In this chapter are estimated all relevant cash flows which are related to the
particular investment during their lifetime (For the Project A is the lifetime expected 16
years and for the Project B 11 years). These include annual increment of earnings after
tax related to project, increment of depreciation, cash inflow resulting from the sale of
combine harvester which is to be replaced and tax effect. Generally is taken into
account the change of working capital. But for the reason that both renewal projects
would not increase nor decrease the working capital, this value is irrelevant. As

mentioned in previous chapter.

In both sales is not expected increase of sales related to realisation of any
project. Therefore, as it is not calculated with the increase of sales, but on the other hand
it is expected the save on operating costs in both projects. The calculation of AEarnings

after tax is illustrated on the Table 8 for Project A and Table 9 for Project B.

Table 8: Plan of revenues for Project A (Source: own processing)

Sale of Purchase of | AOperating AEarnings | AEarnings
Year |machine |new machine |costs Depreciation |before tax | after tax
0 2500 000 |8 000 000 0 0 -5975 000 |-5 975 000
1 0 0 -1 035000 |500 000 535000 433350
2 0 0 -1 026 000 | 500 000 526 000  |426 060
3 0 0 -1 018 000 |500 000 518000  |419 580
4 0 0 -1 011 000 |500 000 511000 413910
5 0 0 -1 005 000 |500 000 505000  |409 050
6 0 0 -235 000 500 000 -265 000 |-265 000
7 0 0 -224. 000 500 000 -276 000 | -276 000
8 0 0 -213 000 500 000 -287 000 | -287 000
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9 0 0 -202 000 500 000 -298 000 | -298 000
10 0 0 -186 000 500 000 -314 000 |-314 000
11 0 0 -181 000 500 000 -319000 [-319 000
12 0 0 -177 000 500 000 -323.000 [-323 000
13 0 0 -174 000 500 000 -326 000 | -326 000
14 0 0 -172 000 500 000 -328 000  |-328 000
15 0 0 -169 000 500 000 -331 000 |-331 000
16 3500 000 |0 -169 000 500 000 3169 000 |2 566 890
Table 9: Plan of revenues for Project B (Source: own processing)

Sale of | Purchase of | AOperating AEarnings | AEarnings
Year |machine |new machine |costs Depreciation | before tax | after tax
0 2500 000 |5 500 000 0 0 -3 475000 |-3 475000
1 0 0 -811 000 500 000 311 000 251910
2 0 0 -805 000 500 000 305 000 247 050
3 0 0 -800 000 500 000 300 000 243 000
4 0 0 -186 000 500 000 -314 000  |-314 000
5 0 0 -181 000 500 000 -319000  |-319 000
6 0 0 -175 000 500 000 -325000 |-325 000
7 0 0 -170 000 500 000 -330 000  |-330 000
8 0 0 -166 000 500 000 -334 000  |-334 000
9 0 0 -163 000 500 000 -337000  |-337 000
10 0 0 -159 000 500 000 -341 000 | -341 000
11 3200 000 |0 -156 000 500 000 2856 000 (2313360

57




In both projects are earnings before tax reduced by 19%, which is in the Czech
Republic in 2015 current rate of corporate tax. For the uncertain development of this
rate of tax is calculated with the 19% in each year of the lifetime of Project A and

Project B.

In the last year is expected to sell the combine harvester for estimated price
3,5M CZK. This sale will increase earnings significantly. As the price of new combine
harvester is 8M CZK and depreciation is linear, it is calculated annual depreciation
0,5M CZK. The price of refurbished is 5,5M CZK. Therefore using the linear
depreciation within 11 years, the annual depreciation equals 0,5M CZK as well. For the
reason that the old combine harvester is fully depreciated at the purchase of new
combine harvester or the refurbished one, in the column “Depreciation” is stated only
annual depreciation of new combine harvester, refurbished combine harvester,

respectively.

Cash flows in particular years are expressed in the Table 10 for the Project A

and in the Table 11 for the Project B.

Table 10: Expected cash flow for Project A (Source: own processing)

AEarnings
Year |after tax Depreciation | Cash flow
0 -5 975 000 0 -5 975 000
1 433 350 500 000 933 350
2 426 060 500 000 926 060
3 419 580 500 000 919 580
4 413910 500 000 913910
5 409 050 500 000 909 050
6 -265 000 500 000 235000
7 -276 000 500 000 224 000
8 -287 000 500 000 213 000
9 -298 000 500 000 202 000
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10 -314 000 500 000 186 000
11 -319 000 500 000 181 000
12 -323 000 500 000 177 000
13 -326 000 500 000 174 000
14 -328 000 500 000 172 000
15 -331 000 500 000 169 000
16 2566 890 500 000 3066 890

Table 11: Expected cash flow for Project B (Source: own processing)

AEarnings

Year |after tax Depreciation | Cash flow
0 -3 475 000 0 -3 475 000
1 251910 500 000 751910

2 247 050 500 000 747 050

3 243 000 500 000 743 000

4 -314 000 500 000 186 000

5 -319 000 500 000 181 000

6 -325 000 500 000 175 000

7 -330 000 500 000 170 000

8 -334 000 500 000 166 000

9 -337 000 500 000 163 000
10 -341 000 500 000 159 000
11 2313360 500 000 2 813 360

59




5.3.4 Valuation of WACC

The cost of capital which is used by the company has been determined to 6%.
This value is compared with the value of weighted average cost of capital calculated
based on the INFA rating model. This model is used by Ministry of industry and trade
of Czech Republic (11). Calculation has been conducted according the INFA rating

model in chapter Weighed average cost of capital:

WACCy = Rp + Rpop + Rpinstap + Ria

Risk free rate of return (Rp) equals rate of return of 10-years government bonds.

For the year of 2014 this rate is Rr = 1,58%. Business risk Rpyp for the company

is

. . . EBIT
equals the minimum value for the particular sector for the reason that fraction Tesots

greater than the variable X1. Therefore value of business risk Rpop equals 2,06% (see
Appendix 1). Determination of financial stability risk Rp;yst4p 1S based on the current

ratio CR of the company.

Current Assets

CR = Current Liabilities

In this case:
89,7M
R = =98

9,1M ’

As the CR = 9,8, which corresponds to condition CR > 2,5, the Rpystap =
0,00%.

As the value of UZ (sum of bonds, bank loans and equity) is 168M, the

determination of company size risk R; 4 equals:

_ (3-U2)?
LA=""168,2
In this case:
R, =8~ 017)" _ 4,76%
1A= "1682  '°7
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For the reason that company has no bonds or bank loans, the formula is

sufficient. To check that the formula for WACCy equals WACC:

BU + OBL t)

WACC = WACCy (1 — y

WACC = WACCy (1 — %t)
The fraction % equals zero; then the entire expression in brackets equals 1, which
is multiplied by WACCy, ; therefore:
WACC = WACCy = Rp + Rpop + Rrinstag + Ria
In this case final value of WACC is:
WACC = 1,58% + 2,06% + 4,76%

WACC = 8,4%
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5.4 Evaluation of efficiency of investment options

In this chapter is evaluated efficiency of investment Project A and investment

Project B based on chosen methods.
5.4.1 Payback method

The first method which is applied for evaluation is traditional method which is
historically often used predominantly for its simplicity and easy-to-understand factor.
The payback period is defined as the number of years/months which take the cash flows
to cover the project’s initial investment. An evaluated project is accepted if tis payback
period is below specific threshold. Negative aspect of this method is the fact that it
ignores the time factor and does not account for the project’s risk; the more quickly the

cash flow covers the initial investment, the less risky is the project (13).

Due to unequal cash flow in each year it is necessary to calculate the payback

with the “Cumulated cash flow” column both for Project A and Project B.

Table 12: Payback method for Project A (Source: own processing)

Year |Cash flow |Cumulated cash flow
0 -5975000 |-5975000
1 933350 -5041650
2 926060 -4115590
3 919580 -3196010
4 913910 -2282100
5 909050 -1373050
6 235000 -1138050
7 224000 -914050
8 213000 -701050
9 202000 -499050
10 186000 -313050
11 181000 -132050
12 177000 44950
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13 174000 218950
14 172000 390950
15 169000 559950
16 3066890  |3626840

The payback period for the project is placed in the 12" year. The formula to

calculate the payback period more accurately:

Remaining cost to recover

Payback period (PB) = Years before the cost recovery + Cash flow during the year

(13)
In the case of Project A:

132050
177000

PB, =11+ = 11 years and 9 months

The period when the project’s cash flow equals the initial investment for the

Project A is 11 years and 9 months.

Table 13: Payback method for Project B (Source: own processing)

Year |Cash flow |Cumulated cash flow
0 -3475000 |-3475000
1 751910 -2723090
2 747050 -1976040
3 743000 -1233040
4 186000 -1047040
5 181000 -866040
6 175000 -691040
7 170000 -521040
8 166000 -355040
9 163000 -192040
10 159000 -33040
11 2813360 2780320
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The cash flow in Project B in 11™ year is significantly influenced by the cash
income resulting from the sold combine harvester. As the payback period is placed in
the 11" year, such inflow negatively influences the result of payback period for the
reason that it is generated at the very end of the year. Therefore, to calculate the
payback period of the Project B properly, in Table 14 is the cash inflow of the sold

combine harvester is extracted.

Table 14: Payback method for Project B — modified (Source: own processing)

Cumulated

Year | Cash flow |cash flow
0 -3475000 |-3475000
1 751910 -2723090
2 747050 -1976040
3 743000 -1233040
4 186000 -1047040
5 181000 -866040

6 175000 -691040
7 170000 -521040
8 166000 -355040
9 163000 -192040
10 159000 -33040

11 156000 122960

After the extraction of the consideration of sale of the combine harvester at the

end of 11" year, the payback period of the Project B is calculated:

33040

PBp =10+ 152500

= 10 years, 2 months and 16 days

In comparison of Project A and Project B according the payback method is the

Project B preferable as its payback period is shorter.
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This type of payback method how to evaluate investment efficiency ignores the
time value of money completely. For that reason, the discounted payback method has
been invented as it accounts for the cost of capital by which future cash flows are

discounted.

Table 15: Discounted payback method for Project A at 8,4% (Source: own processing)

Discounted cash | Cumulated

Year |Cash flow |flow (8,4%) discounted cash flow
0 -5975000 |-5975 000 -5 975 000
1 933 350 861 024 -5113 976
2 926 060 788 099 -4 325 877
3 919 580 721 941 -3 603 936
4 913910 661 891 -2 942 046
5 909 050 607 353 -2 334 692
6 235000 144 841 -2 189 851
7 224 000 127 363 -2 062 488
8 213 000 111724 -1 950 765
9 202 000 97 743 -1 853 021
10 186 000 83 027 -1 769 994
11 181 000 74 534 -1 695 460
12 177 000 67 239 -1 628 221
13 174 000 60 977 -1 567 243
14 172 000 55 606 -1 511 638
15 169 000 50 402 -1 461 236
16 3066890 843781 -617 455

The Table 15 indicates that, using the discounted payback method, the Project A
is unacceptable as the cumulated discounted cash flow does not equal zero in any year.

Even in the 16™ year when the cash inflow is increased by the sale of the combine
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harvester. Therefore, such project ought to be rejected according the discounted

payback method.

Table 16: Discounted payback method for Project A at 6% (Source: own processing)

Discounted Cumulated

Year | Cash flow |cash flow (6%) |discounted cash flow
0 -5 975000 |-5975 000 -5975 000
1 933 350 880519 -5 094 481
2 926 060 824 190 -4 270 291
3 919 580 772 097 -3 498 194
4 913910 723 902 -2 774 292
5 909 050 679 295 -2 094 997
6 235000 165 666 -1 929 331
7 224 000 148 973 -1 780 358
8 213 000 133 639 -1 646 719
9 202 000 119 563 -1 527 156
10 186 000 103 861 -1 423 294
11 181 000 95 349 -1 327 946
12 177 000 87 964 -1 239 982
13 174 000 81578 -1 158 404
14 172 000 76 076 -1 082 328
15 169 000 70518 -1 011 811
16 3066890 |1207270 195 459

The discounted cash flow in the Table 16 has been calculated based on the cost
of capital which is currently used by the company, thus with 6%. In this case the
payback period is placed in the 16" year. The sale of the combine harvester at the end of
the 16™ year influences the payback period, but in this case not significantly for the
reason that the remaining cost to recover in the Table 13 equals to 1,2% of the cash flow

in the 11" year. In contrast, in the Table 16, the remaining cost to recover equals
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approximately 5/6 of the cash flow in 16 year. Therefore the impact of the sale of the

combine harvester in Project A in the 16" year is moderate on the payback period.

The payback period of the Project A discounted by 6% is:

1011811

PB4 =15+ 557570

= 15 years and 10 months.

In the case of Project B:

Table 17: Discounted payback method for Project B at 8,4% (Source: own processing)

Discounted cash | Cumulated

Year |Cashflow |flow (8,4%) discounted cash flow
0 -3475 000 [-3 475000 -3475 000
1 751910 693 644 -2 781 356
2 747 050 635 757 -2 145599
3 743 000 583 312 -1 562 287
4 186 000 134709 -1427 578
5 181 000 120 929 -1 306 649
6 175 000 107 860 -1 198 788
7 170 000 96 659 -1102 129
8 166 000 87 071 -1 015 058
9 163 000 78 872 -936 186
10 159 000 70 975 -865 211

11 2813360 |1158519 293 308

The cumulated cash flow discounted by 8,4% of the Project B equals zero in the

last, 11™ year. Using the equation for calculation of payback period:

865211

PBp =10+ 7eaeTg

= 10 years and 9 months

67



To be strict, the sale of the combine harvester will be conducted at the end of the

1" year; therefore the payback period ought to be exactly 11 years.

Table 18: Discounted payback method for Project B at 6% (Source: own processing)

Discounted cash | Cumulated
Year Cash flow | flow (6%) discounted cash flow
0 -3 475 000 | -3 475 000 -3475 000
1 751910 |709 349 -2 765 651
2 747050 | 664 872 -2100779
3 743 000 | 623 837 -1476 942
4 186 000 | 147 329 -1329 613
5 181 000 | 135254 -1194 359
6 175000 | 123 368 -1070 991
7 170000 | 113 060 -957 931
8 166 000 | 104 150 -853 781
9 163000 |96 479 =757 301
10 159000 |88 785 -668 516
11 2813360 |1482043 813 527

The same case with the cumulated cash flow discounted by the 6% in Project B;
where the main part of the cash flow of 1" year is cash inflow resulting from the sale
of combine harvester and this cash inflow represents considerable part of the cost which
remains to recover. To be strict again, the payback period of the Project B, using

discount rate 6%, is 11 years.
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5.4.2 Net present value

Net present value is dynamic method of evaluation of investment efficiency.
NPV method is more accurate and appropriate for such evaluation due the fact that it
accounts for the factor of time. Therefore, due to mentioned facts and as it gives more
accurate results; it is predominant method for evaluation of investment project used by

management.

In this case the importance of time factor is more significant for the reason that it
is expected that both project exceed decade (Project A-16 years, Project B-11 years).
All cash flows resulting from those projects need to be discounted. The discount rate is
used as a cost of capital determined in the chapter Valuation of WACC. As the capital
expenditure is performed immediately and in the very initial phase, there is no need to

be discounted.

The general formula of NPV:

NPV = zn: Ch INV
L+

Net present value for the project A at discount rate 8,4% is therefore:

py, 933350 926060 919580 913910 , 909050 , 235000 , 224000
471,084 ' 1,0842 ' 10843 ' 1,084* ' 1,0845  1,084° ' 1,0847
213000 202000 186000 181000 177000 174000
+ + + + + +
1,0848 ~ 1,084% ' 1,0841° ' 1,08411 ' 1,08412 ' 1,08413
, 172000 | 169000 , 3066890
1,0841% ' 1,08415 ' 1,08416

— 5975000

NPV, = —617454,74 CZK

NPV for the Project A at 6%:

NPV, = 195459,23 CZK
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Net present value for the Project B at 8,4%:

751910 747050 743000 186000 181000 175000 170000

PV = 1,084 * 1,0842 * 1,0843 * 1,084# * 1,084 * 1,084¢ * 1,0847
166000 163000 159000 2813360

* 1,0848 * 1,084° * 1,08410 * 1,08411

— 3475000

NPVy = 293308,21 CZK

NPV for the Project B at 6%:

NPVy = 813527,60 CZK

Based on the Net present value method at discount rate 8,4% and 6% as well is
Project B more beneficial for the company for the reason that it provides greater (and
positive in case of 6% discount rate) return and in both cases increases the market value

of the company more than the Project A.

5.4.3 Internal rate of return

According to the net present value method, the Project B seems to be superior to
Project A. Besides the very close relation between net present value and internal rate of
return method, the IRR value might indicate different priority between projects than the
net present value method does. The internal rate of return represents the rate of return of
particular project required by investors with similar risk at the discount rate determined
by the cost of capital of company. Such project ought be accepted or rejected based on
the condition if its value of IRR exceeds the discount rate. If the condition is met, the
project is beneficial for the company. In comparison with two particular projects it is
valid that one with higher value of IRR is more preferable for the reason that it brings

higher rate of return.
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The internal rate of return is based on condition that project’s present value of
cash inflows equal to the project’s present value of cash outflows; in other words the net

present value equals zero:

INV = i Ch
B £ (1+IRR)"

NPV = zn: Ch INV =0
B £ (1+IRR)* B

As the capital expenditures are performed immediately, there is no need to

discount the initial investment.

There is a prerequisite of conventionality of cash flows (mentioned in the
chapter 4.5.5 Internal rate of return in order to calculate the IRR properly. The
negative/positive symbol in cash flows during the lifetime in both projects changes once
(capital expenditures-negative symbol; positive cash inflow during the lifetime of
project). Cash flow is then conventional, the /RR assumes exactly one value and the

internal rate of return method is therefore suitable.

There is a need of two net present values which are determined by particular

discount rates in order to use the iterative calculation.

Therefore, the application for projects A with a discount rate i; = 8,4 %:

933350 | 926060 919580 913910 909050 235000 224000
1,084  1,0842 ' 1,0843 ' 1,084* = 1,084° = 1,084¢ ' 1,0847
213000 202000 186000 181000 177000 174000

+ + + + + +
1,0848 © 1,084% ' 1,0841° ' 1,08411 ' 1,08412 ' 1,08413

, 172000 | 169000 3066890
1,0841% ' 1,08415 © 1,08416

NPVg 49 =

— 5975000

NPVg 49, = —617454,74 CZK
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At the discount rate i, = 6 %

933350 | 926060 | 919580 913910 , 909050 235000 , 224000
1,06 1,062 1,06 = 1,06* = 1065 = 1,06° = 1,067
213000 | 202000 | 186000 181000 177000 , 174000
1,068 ' 1,06° ' 1,060 ' 1,061t ' 1,0612 ' 1,063
172000 169000 3066890
+ + +
1,064 ' 1,065 ' 1,066

NPV, =

— 5975000

NPVgy, = 195459,23 CZK

The formula of IRR based on linear interpolation is as follows:

NPV, (ip — ig)

IRR, = iy + — b ¢
A=l NNy,

As the i, is the lower discount rate and i}, the discount rate higher, i; = 6 % and
ip = 8,4 %. Therefore, NPV, = 195459,23 CZK and NPV, = —617454,74 CZK.

195459,23 * (8,4 — 6)
195459,23 — (—617454,74)

IRR, = 6+

IRR, = 6,58%

For project B:
i3 = 8,4‘ %
NPV, o — 751910 N 747050 N 743000 N 186000 N 181000 N 175000 N 170000
84% ™ 71,084 1,084%2 ~ 1,084% = 1,084* = 1,084°> = 1,084° = 1,0847

N 166000 N 163000 N 159000 N 2813360
1,084%8 © 1,084° = 1,084'° = 1,08411

— 3475000

NPVg 49, = 293308,21 CZK
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i4:6%

751910 747050 743000 186000 181000 175000 170000
1,06 * 1,062 * 1,063 * 1,064 * 1,06> * 1,06° * 1,067
166000 163000 159000 2813360
1,068 * 1,06° * 1,0610 * 1,061

NPV, =

— 3475000

NPV, = 813526,60 CZK

In this case is iy = 6 % and i, = 8,4 %. Therefore, NPV, = 813526,60 CZK
and NPV, = 293308,21 CZK.

813562,60 * (8,4 — 6)
813562,60 — 293308,21

IRRy = 6 +

IRRy =975 %

The internal rate of return calculated based on the iterative method is for the
Project A 6,58% and 9,75% for the Project B. As the calculated company’s cost of
capital is determined at the rate of 8,4%, the project is automatically rejected for the
reason that its internal rate of return is lower than the cost of capital. Therefore, such
project would decrease the market value of the company. The rejection of the Project B
has been confirmed by the internal rate of return method as is net present value at
discount rate 8,4% is lower than project B and negative as well. The value of IRR of the
Project B is superior to IRR of the Project A and at the same time exceeds the value of
required return- cost of capital. Such project ought to be accepted as it increases the
market value of the company. For the discount rate of 6% is the net present value of the
Project A positive, even its IRR is higher than the company’s cost of capital, but the

preference of projects is unchanged.
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5.4.4 Profitability index

The profitability index method P/ measures the proportion between sum of
discounted cash flow resulting from the investment during its lifetime and the capital
expenditure. For the project measured by the profitability index is valid that the value of
profitability index has to be at least one in order for the project to be considered as
beneficial. The higher the index is, the more beneficial is the particular project. If the
profitability index assumes value lower than one, such investment project should not be

accepted.

For the project A is the profitability index as follows:

PVCF

Pl, = ——
AT INV

e 5357545
475975000

Pl, =090

With the discount rate 8,4% is not the Project A beneficial for the company,
therefore should not be acceptable based on profitability index method. The potential

automatic rejection might be changed with the discount rate of 6%:

L 6170459
475975000

Pl, =1,03

The Project A at the discount rate 6% is beneficial for the company if it is
evaluated independently. While two projects are evaluated, the profitability index of the

Project A must be compared with the Project B’s profitability index.
The application of PI method for the Project B at discount rate 8,4%:

pr 3768308
B ™ 3475000
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Plp = 1,08
Project B’s PI at discount rate 6%:

o 4288527
B ™ 3475000

Plp =1,23

As both values of Plof Project B are higher than respective values of the project
A, the Project B is more beneficial for the company in comparison to Project A.

Therefore this project ought to be accepted according the profitability index method.
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6 PROPOSALS - INVESTMENT RISK EVALUATION

Until this moment, the risk itself has not been considered. Partially, the risk is
implicitly included in the discount rate. For certain kinds of investment it is necessary to

numerically determine the risk and reflect it in the investment evaluation.

As mention in the chapter 4.6 Investment risk, return the risk can be estimated
according the risk classes. These distinguish certain kinds of investments and assign

them a certain amount of risk premium. This is illustrated in the following table:

Table 19: Risk classes (Sources: 4,19)

Type of investment Verbal estimation of risk | ADiscount rate
Replacement of machine/s | None +0%
Introduction of new Moderate +1%

machine/s

Extension of current Average +2%
production

Introduction of new Medium-high +4%

products into current

markets

Introduction of new High +8%

products into new markets

Introduction of new Very high +12%
products into new foreign

market

Research and development | Supreme +17%

The purchased agriculture combine harvester will fulfil the same function as the
one which is to be replaced. On the other hand, the new purchased combine harvester is

different model and partially certain things and secondary functions are different as the
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combine harvester which is to be replaced has been used over the decade and certain
things are innovated. As this is neither a typical risk-free replacement nor the
introduction of completely new and unknown machine, it is calculated with the
“Adiscount rate” as the risk premium of 0,5%. Tables 20, 21, 22 and 23 display discount

rates of both projects with and without considered risk premium.

Table 20: Discounted cash flow (8,4%) with considered risk premium 0,5% for Project A

(Source: own processing)

Discounted cash | Discounted cash
Year |flow (8,4%) flow (8,4 % +0,5% )
0 -5 975 000 -5975 000
1 861 024 857 071
2 788 099 780 878
3 721 941 712 042
4 661 891 649 818
5 607 353 593 538
6 144 841 140 897
7 127 363 123 325
8 111724 107 685
9 97743 93778
10 83 027 79 293
11 74 534 70 855
12 67 239 63 627
13 60977 57 436
14 55 606 52 136
15 50402 47 040
16 843 781 783 885
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Table 21: Discounted cash flow (6%) with considered risk premium 0,5% for Project A

(Source: own processing)

Discounted cash

Discounted cash

Year flow (6%) flow (6% +0,5%)
0 -5 975 000 -5975 000
1 880519 876 385

2 824 190 816 469

3 772 097 761273

4 723 902 710 403

5 679 295 663 498

6 165 666 161 054

7 148 973 144 145

8 133 639 128 701

9 119 563 114 605
10 103 861 99 087

11 95 349 90 538

12 87 964 83 134

13 81578 76 737

14 76 076 71225

15 70518 65712

16 1207 270 1119707

Table 22: Discounted cash flow

(Source: own processing)

(8,4%) with considered risk premium 0,5% for Project B

Discounted cash

Discounted cash

Year flow (8,4%) flow (8,4 % +0,5%)
0 -3 475 000 -3 475 000

1 693 644 690 459

2 635 757 629 932

3 583312 575314
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4 134709 132 252
5 120 929 118 179
6 107 860 104 923
7 96 659 93 595

8 87071 83 924

9 78 872 75 672
10 70 975 67 783

11 1 158 519 1 101 333

Table 23: Discounted cash flow (6%) with considered risk premium 0,5% for Project B

(Source: own processing)

Discounted cash | Discounted cash
Year flow (6%) flow (6% +0,5%)
0 -3 475 000 -3 475 000
1 709 349 706 019
2 664 872 658 644
3 623 837 615 092
4 147 329 144 582
5 135 254 132 108
6 123 368 119 933
7 113 060 109 396
8 104 150 100 302
9 96 479 92 479
10 88 785 84 703
11 1482 043 1407 277

The modification of discount rates influences the evaluations of investment
projects. The only method on which the consideration of risk premium has no impact is
the classical payback method, which does not account for time value of money. On the
other hand, the modified discounted payback method does. In the case of Project A

calculated with discount rate 8,4% plus risk premium 0,5%, the cumulated discounted
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cash flow does not cover the initial investment within its lifetime. The payback period
of the Project A calculated with the discount rate 6% plus 0,5% equals 15 years 11
months and 28 days but the sale of combine harvester is performed at the very end of
the 16™ year. Therefore, to be strict, the payback period of Project A discounted by

6,5% is exactly 11 years. The situation is illustrated on two following tables:

Table 24: Discounted payback method (8,4%) with considered risk premium 0,5% for

Project A (Source: own processing)

Discounted cash | Cumulated

Year flow (8,4%+0,5%) | discounted cash flow
0 -5 975 000 -5975 000
1 857071 -5117 929
2 780 878 -4 337 051
3 712 042 -3 625 009
4 649 818 -2975190
5 593 538 -2 381 652
6 140 897 -2 240 756
7 123 325 -2117 430
8 107 685 -2 009 745
9 93778 -1 915 967
10 79 293 -1 836 674
11 70 855 -1765 819
12 63 627 -1702 192
13 57 436 -1 644 756
14 52 136 -1 592 620
15 47 040 -1 545 580
16 783 885 -761 695
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Table 25: Discounted payback method (6%) with considered risk premium 0,5% for

Project A (Source: own processing)

Discounted cash | Cumulated

Year flow (6% +0,5%) |discounted cash flow
0 -5 975 000 -5975 000
1 876 385 -5 098 615
2 816 469 -4 282 146
3 761273 -3 520 872
4 710403 -2 810 469
5 663 498 -2 146 971
6 161 054 -1 985917
7 144 145 -1 841 772
8 128 701 -1713 070
9 114 605 -1 598 465
10 99 087 -1499 378
11 90 538 -1 408 840
12 83134 -1 325706
13 76 737 -1 248 969
14 71225 -1177 744
15 65712 -1112 032
16 1119 707 7 675

In case of Project B, the payback period discounted by 8,9% and 6,5% equals 11
years for the same reason mentioned in the previous paragraph. The cash flow in last
11™ year reduced by the extracted cash inflow resulting the sale of the machine would
not cover the capital expenditures. In other words the cumulated cash flow does not

equal zero in the last year until the combine harvester is sold at the end of the year.
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Table 26: Discounted payback method (8,4%) with considered risk premium 0,5% for

Project B (Source: own processing)

Discounted cash | Cumulated

Year flow (8,4%+0,5%) | discounted cash flow
0 -3 475 000 -3475 000
1 690 459 -2 784 541
2 629 932 -2 154 609
3 575314 -1579 294
4 132252 -1 447 042
5 118 179 -1 328 864
6 104 923 -1 223 941
7 93 595 -1 130 346
8 83924 -1 046 422
9 75672 -970 749
10 67 783 -902 967

11 1101 333 198 366

Table 27: Discounted payback method (6%) with considered risk premium 0,5% for

Project B (Source: own processing)

Discounted cash | Cumulated

Year flow (6% +0,5%) |discounted cash flow
0 -3 475 000 -3475 000
1 706 019 -2 768 981
2 658 644 -2 110 338
3 615092 -1 495 246
4 144 582 -1 350 664
5 132 108 -1 218 555
6 119933 -1 098 622
7 109 396 -989 226

8 100 302 -888 923
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9 92 479 -796 445
10 84 703 -711 741
11 1407 277 695 536

Based on the net present value method, the Project A is not beneficial for the
company, as it decreases the market value of the company by 761695,34 CZK while
considering the risk premium 0,5% at discount rate 8,4%, 8,9% respectively. In other
words, the NPV for the Project A at discount rate 8,9% (8,4%+0,5%) equals -761695,34
CZK. NPV for the Project A at discount rate 6,5% (6%+0,5%) would still increase the
market value of the company, in this case only by 7675,24 CZK. In contrast, the Project
A would significantly increase the market value of the company, even with considered
market premium 0,5%, by 198366,09 CZK at discount rate 8,9% and by 695535,78
CZK. In both cases the Project A is more beneficial for the company as its NPVs are

greater than in comparison to Project B.

As the risk premium is considered, the lower is the internal rate of return of
particular project. In case of Project A the IRR is decreased by 0,56%. Therefore the
IRR for the Project A with considered 0,5% of risk premium equals 6,02%. In case of
Project B, the IRR equals 9,36% which is lower than original IRR by 0,39%.

The risk premium negatively influences the value of the profitability index.
Therefore in all cases the value of PI is decreased. For the Project A with discount rate
8,9% (8,4%+0,5%) and 6,,5% (6%+0,5%) PI = 0,87 and 1,001 respectively. In case of
Project B the PI with discount rate 8,9% (8,4%+0,5%) and 6,5% (6%+0,5%) equals
1,06 and 1,20 respectively.

Even with the considered risk premium 0,5%, the Project B, according chosen
methods of evaluation of investment efficiency, is superior for the company to Project

A. Based on this fact, the Project B is recommended to undertake by the company.
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7 CONCLUSION

This thesis was focused on evaluation of efficiency of two particular investment
projects from which one is recommended to company to undertake. First option of
investment project which company may undertake is purchase of new agricultural
machine — combine harvester, marked in the thesis as a Project A. Second option is a

purchase of refurbished combine harvester, marked in the thesis as a Project B.

For evaluation of investment efficiency of both options are used methods which
account for the cash flow for the reason that the validity of those methods is greater than
other approaches of evaluation. For this reason are not used cost methods as they are

inappropriate approaches for this kind of investment.

Both options are evaluated based on appropriate static and dynamic methods.
For every evaluation are accounted two discount rates. First discount rate is calculated
based on the INFA rating model, used by the Ministry of Industry and Trade of the
Czech Republic (8,4%) and second discount rate which is currently used in the
company (6%). It is obvious that company’s capital is seen more risky measured by the
INFA rating model than by the company itself. For this reason are seen results of both
investment projects measured by investment efficiency methods with discount rate of
8,4% less beneficial than the measurement of particular investment with the discount

rate currently used by the company, 6%.

First method applied for evaluation of projects is payback method. Classic
payback method does not account for time factor and project’s risk. Therefore there is
no need of discount rate and classic payback method gives exactly one result for Project
A and one result for Project B. Time, when the cash flows cover the initial investment,
the payback period, for Project A is calculated at 11 years and 9 months. The recovery
of initial investment of project B is shorter; the payback period for the Project B is
calculated at 10 years, 2 months and 16 days. According the classic payback method is
the project B more beneficial in comparison to Project A. On the other hand, although
this method is simple and easy to understand, it ignores the time factor and the verdict

cannot be conclusively given.
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As the classic payback method ignores the time factor, the modified payback
method, discounted payback method, respectively is used. Discounted payback method
is based on the same principle as the classic payback method with the difference that
cash flows are every year discounted. Using the discount rate 8,4% at the Project A, the
payback period exceeds the lifetime of the project, as the cumulated discounted cash
flows does not equal zero in any year. On the other hand, the payback period for the
Project B at the discount rate 8,4% equals 10 years and 9 months, which is shorter
period of time than lifetime of the Project A. With used discount rate of 8,4% the
Project A is superior to Project B and therefore this project is recommended to accept.
Project A with the discount rate of 6% indicates that payback period is reached within
the lifetime of the project. Time when the discounted cash flows of the Project B equal
the initial investment is calculated at 15 years and 10 months. Even the recovery is
finally within the lifetime of the project, in comparison to Project B calculated at the
same discount rate, 6%, the payback period of Project B is still shorter and superior to
Project A. According to discounted payback method the Project B is superior in both
calculated discount rates (8,4% and 6%) and such project is recommended to be

accepted.

Using the net present value method of evaluation of investment efficiency, the
Project A at discount rate of 8,4% indicates negative value, meaning that accepting such
investment would decrease the market value of the company. In contrast, net present
value of Project B, evaluated based on the same discount rate, is 293308,21 CZK. Net
present value of Project A calculated with 6% cost of capital assumes positive value
(195459,23 CZK), but as expected, the net present value of Project B increases as well
(813527,60 CZK) and exceed the value of Project A. Therefore, the Project B is
superior to Project A and it is recommended to be accepted according to net present

value.

The method of internal rate of return at Project A indicates that independent
acceptance of the value of Project B’s IRR depends on the selected company’s cost of
capital. If the selected discount rate would be selected by a company 6%, the IRR of the
Project B (6,58%) exceeds this value and therefore independently such project may be

accepted. On the other hand, the IRR of Project A is calculated at 9,75% and is more
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beneficial based on the internal rate of return. The internal rate of return should not be
exclusive method while evaluating investment as it determines only the rate of return.
Therefore taking into account results of previous evaluations of both projects it can be

stated that Project B is superior to Project A.

Profitability index measures the proportion between the sum of discounted cash
flow and initial investment. In both cases of evaluation (using the discount rate 6% and
8,4%) the Project B is superior to Project A and confirmed the complex
advantageousness of the Project B and such investment project is recommended to

undertake.

It is also proposed to the company to take into consideration specific risk which
influences the evaluation of investment efficiency and at the same time might not be
included in the discount rate. Such risk has been estimated based on the table 19: Risk
classes. In both projects, as the purchase of combine harvester is neither a replacement
of the same type of agriculture machine nor introduction of completely new one, the
estimation of value of the risk is +0,5%. The consideration of risk premium 0,5%
influenced results of particular evaluations. The net present value of the Project A with
the discount rate 8,9%, considering the risk premium, equals -761695,34 CZK, while
the NPV for the Project B calculated with the same discount rate equals 198366,09
CZK. Project A’s net present value in the case of 6,5% discount rate would increase the
market value of the company by the 7675,24 CZK, but on the other hand, the Project B
would increase significantly higher, by 695535,78 CZK.

The internal rate of return has been obviously decreased. The IRR of the Project

A with modified discount rate equals 6,02% and 9,36% in the case of Project B.

Last method which has been influenced by the modification of discount rate by
the risk premium is profitability index. This changed to 0,87 in the case of Project A
with discount rate 8,9% and 1,001 with discount rate 6,5%. The profitability index of
the Project B has been decreased as well; to 1,06 and 1,20 with discount rate 8,9% and

6,5%, respectively.

Based on complex evaluation of investment efficiency that comprises

appropriate evaluation methods is the Project B, the purchase of the refurbished
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agricultural machine (combine harvester), more beneficial for the company DV Polanka
nad Odrou than the purchase of the same of type of machine, but new; marked in the
thesis as a Project A. For such reason, that this thesis provides a complex evaluation of
investment efficiency of both methods, the purchase of refurbished combine harvester is
recommended by the author of this thesis for the price 5,5M CZK. Such amount would
be financed from own sources as the company operates in moderate low risk industry

and has enough reserves for financing this type of investment.
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12

APPENDICES

Appendix 1: Recommended minimal values of Rp,p (Source: 11)

NACE|Nézev 1013 [1Po.13 [1-3Q13 [1.-4Q13 [1.Q14 [1Pol14 [1-3Q14 [1.-4Q14
A [ZEMEDELSTVIi, LESNICTVI A RYBARSTVI 2,04% 2,04% 2,05%| 2,05% 2,04% 2,05% 2,06% 2,06%
05 |Té’ba a iprava Eemého a hnédého uhli 200%| 200%| 200%| 200%| 200%| 200%| 200%| 200%
06 | Téba ropy a zemniho plynu 200%|  211%|  210%| 209%| 300%| 211%| 300%|  3,00%
07 |Té?ba a iprava rud 201%|  205%|  207%| 212%| 212%| 212%| 212%| 212%
08 | Ostaini t&Zba a dobyvani 300%| 300%| 300%] 300%| 300%| 300%| 300%| 3,00%
09 |Podptirné Einnost pri t&7bé 300%| 300%| 300%| 300%| 300%| 3,00%| 300%| 300%
B |TEZBA A DOBYVANI 2,02% 2,07% 2,09%| 2,09% 2,08% 2,10% 2,19% 2,19%
10 | Wroba potravinaiskych wrobki 228%| 234%| 232%| 248%| 240%| 243%| 243%| 521%
11__|Vyroba napojt 232%|  252%| 576%| 228%| 218%| 263%| 243%| 235%
12 |Wyroba tabakowch wrobki 200%| 200%| 200%| 200%| 200%| 200%| 200%| 200%
13 |Wroba textilii 300%| 300%| 300%| 254%| 265%| 278%| 262%| 265%
14 |Wroba odévi 300%| 300%| 300%| 300%| 300%| 3,00%| 300%| 300%
15 | Wroba usni a souvisejicich wrobkt 300%| 300%| 300%| 300%| 300%| 300%| 300%| 300%
16 |Zpracovani dieva, wroba dfevenych, korkowch, prouténych a slaményc| ~ 3.00%|  300%|  3.00%| 300%| 300%| 3,00%| 315%| 3.00%
17__|Wroba papiru a wrobkt z papiru 264%| 232%| 228%| 231%| 260%| 228%| 230%| 227%
18 |Tisk a rozmnoZovani nahranych nosiéd 300%| 300%| 300%| 300%| 300%| 3,00% 300%| 300%
19 | Wroba koksu a rafinovanych ropnych produktt 200%| 200%| 200%| 200%| 300%| 200%| 200%| 3,00%
20 [wyroba chemickych latek a chemickych pripravki 271%|  265%| 2.88%| 280%| 276%| 271%| 263%| 275%
21 |Wroba zakladnich farmaceutickych wrobkt a farmaceutickych pfipravk] ~ 2,61%|  224%| 224%| 219%| 298%| 3,02%| 222%| 220%
22 [Wroba pryZowch a plastowch wrobki 228%| 258%| 233%| 246%| 238%| 244%| 244%| 268%
23 [Wroba ostatnich nekovow/ch minerainich wrobkt 303%| 274%| 364%| 310%| 266%| 269%| 280%| 268%
24 | Wroba zakiadnich kowl, hutni zpracovani kowi; siévarenstvi 237%|  238%| 228%| 315%| 233%| 241%| 220%| 220%
25 | Wroba kovowch konstrukei a kovodéinych wrobki, kromé strojiazafizl ~ 3.00%|  300%| 303%| 331%| 301%| 303%| 3.10%| 319%%
26 yroba poéitat i, elektronickych a optickych pristrojii a zafizeni 291%|  300%| 286%| 292%| 320%| 454%| 233%| 231%
27 roba elektrickych zafizeni 277%|  290%| 2.87%| 265%| 273%| 275%| 298%| 270%
28 roba strojll a zafizeni j. n. 269%| 264%| 263%| 263%| 283%| 276%| 265%| 272%
29 roba motorow/ch vozide! (kromé motocykiti), pfivési a navést 226%| 452%| 225%| 224%| 232%| 240%| 234%| 237%
30 |Wroba ostatnich dopravnich prostfedki a zafizeni 308%| 239%| 239%| 239%| 280%| 275%| 271%| 404%
31 [VWroba nabytku 300%| 300%| 351%| 300%| 300%| 3,00%| 300%| 300%
32 |Ostatni zpracovatelsky primys 245%| 245%| 242%| 246%| 241%| 236%| 230%| 2,39%
33 |Opraw ainstalace strojli a zafizeni 252%| 248%| 265%| 242%| 238%| 240%| 245%| 2,55%
C __ [ZPRACOVATELSKY PRUMYSL 250%| 317%| 259%| 2,53%| 257%| 264%| 248%| 2,64%
D |VYROBA A ROZVOD ELEKTRINY, PLYNU, TEPLA AKLIMATIZOVANE  2,14%| 205%| 205%| 2,03%| 208%| 209%| 217%| 221%
36 |ShromaZdovani, Uprava a rozvod vody 255%| 300%| 3.00%| 300%| 239%| 255%| 254%| 3,00%
37 | Cinnosti souvisejici s odpadnimi vodami 300%| 300%| 300%| 300%| 300%| 300% 300% 3,00%
38 |Shromazdovani, sbér a odstrafiovéni odpadu, Gprava odpadi k dalSimuy]  3,00%|  3,00%|  300%| 301%| 300%| 3,00%| 300%| 3.00%!
39  |Sanace a jiné Cinnosti souvisejici s odpady 3,00% 3,00% 3,00% 3,01%! 3,00% 3,00% 3,00% 3,00%!
E ZASOBOVANI VODOU; CINNOSTI SOUVISEJICi S ODPADNIMI VODA  2.65% 3.00% 3,00% 3,00% 2,55% 2.68% 2.67% 3,00%
Pramys| (B+C+D+E) 230%| 257%| 2,32%| 2,28%| 233%| 241%| 239%| 253%

41| Wstawa budov 325%| 325%| 374%| 442%| 221%| 227%| 225%| 2.46%
42 |InZenyrské stavitelstvi 228%| 325%| 333%| 247%| 227%| 260%| 240%| 246%
43 |Specializované stavebni Einnosti 300%| 300%| 300%| 300%| 300%| 300% 300%| 300%
F__ |STAVEBNICTVI 252%| 324%| 341%| 291%| 226%| 242%| 238%| 249%
45 | Velkoobchod, maloobchod a opravy motorowch vozidel 416%| 363%| 367%| 300%| 406%| 3,75%| 347%| 320%
46___|Velkoobchod, kromé motorowch vozidel 286%| 308%| 281%| 266%| 280%| 268%| 254%| 250%
47 | Maloobchod, kromé motorow ch vozidel 252%| 242%| 251%| 244%| 291%| 284%| 247%| 269%
G |VELKOOBCHOD A MALOOBCHOD; OPRAVY A UDRZBAMOTOROV]  2.89%|  2.91%|  2.79%| 2.62%| 2.92%| 2.83%| 258%| 263%
49  |Pozemni a potrubni doprava 206%| 207%| 209%| 208%| 211%| 214%| 255%| 249%
50 |Vodni doprava 300%| 300%| 300%| 300%| 300%| 300% 300%| 300%
51 |Letecka doprava 300%| 300%| 300%| 300%| 300%| 300% 300%| 300%
52 | Skladovani a vediejSi Einnosti v dopravé 219%|  224%|  212%| 221%| 219%| 223%| 214%| 211%
53 | Postowni a kuryrni Einnosti 300%| 300%| 300%| 300%| 300%| 300%| 300%| 300%
H  |DOPRAVA A SKLADOVANI 213%| 215%| 213%| 215%| 215%| 219%| 227%| 2.22%
55 [Ubytovani 300%| 300%| 300%| 300%| 300%| 3,00% 300%| 300%
56___| Stravovani a pohostinstvi 300%| 300%| 300%| 300%| 300%| 3,00%| 300%| 300%
1 UBYTOVANI, STRAVOVANI A POHOSTINSTVI 3,00% 3,00% 3,00% 3,00% 3,00% 3,00% 3.00% 3,00%
58 | Vydavateiské Einnosti 300%|  300%| 300%| 300%| 300%| 3,00% 300%| 300%
59 | Cinnosti v oblasti filmd, videozaznam a televiznich program, pofizovani|  3.00%|  300%|  300%| 300%| 300%| 3,00%| 3,00%| 3,00%
60 | Tvorba programi a wysilani 300%| 300%| 300%| 300%| 300%| 300%| 499%| 300%
61__ | Telekomunikaéni &innosti 201%|  201%| 201%| 200%| 200%| 200%| 200%| 200%
62 | Cinnosti v oblasti informatnich technologii 259%|  300%| 300%| 300%| 245%| 300%| 254%| 253%
63 |Informaéni Einnosti 300%| 300%| 300%| 300%| 300%| 300%| 300%| 300%
J__ [INFORMACNI A KOMUNIKACNi CINNOSTI 227%|  2.13%| 213%| 213%| 224%| 2.33%| 235%| 2.29%
L |CINNOSTI V OBLASTI NEMOVITOSTI 302%| 3,09%| 3,02%| 348%| 287%| 319%| 290%| 275%
M __ |PROFESNI, VEDECKE A TECHNICKE CINNOSTI 6.67% 7,18% 7,52% 7,89% 8,56% 7.37% 7.74% 7.81%
N |ADMINISTRATIVNI A PODPURNE CINNOSTI 2,36% 2,23% 2,45% 2,22% 2.47% 2,28% 2,54% 2,52%
Vybrané sluzby (G az N bez K) 261%| 264%| 272%| 2,74%| 290%| 2.83%| 291%| 277%
Ostatni sluzby (P az S) 408%| 337%| 3,32%| 284%| 3.08%| 321%| 291%| 287%
| INefinanéni podniky (bez K) 235%| 257%| 2.41%| 2.38%| 240%| 246%| 247%| 2.55%




