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JopaHa BpujegHOCT Kao mjepa eKOHOMCKor npodura

Abstract

Economic profit is the concept immanent for the value added. It is an at-
tempt to analyze properly the business success in terms of contribution of
profit to the increase in the company value and the stockholders’ wealth.
Fundamentally, value added is a measure of the business success where all
standard costs and the costs of invested capital are excluded from the real-
ized revenues. Profit as a traditional measure of business success ignores
the cost of equity, although equity is the most expensive form of capital.
To illustrate better this concept, we made an analysis of the most profitable
corporations in Bosnia and Herzegovina listed on Banja Luka and Sarajevo
stock exchanges. The analysis showed that the majority of these corpora-
tions operate poorly because they do not meet the implicit cost of capital,
essentially losing the value of capital entrusted to them by their stockhold-
ers. Also, this analysis questioned the importance of the industries which
are usually considered to be the most important in BiH economy.
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Introduction

The term profit is in everyday use although it can be used with different mean-
ings. Most often, profit means something that is earned, and therefore it is identi-
tied with earnings, profit, income and, less often, gain. By contrast, it is not diffi-
cult to see how these most common synonyms of profit are differently perceived.
The term profit is also used in a wider context where it means achieving a certain
benefit, or achieving some success.

In economic terms, profit is most often discussed in the context of income.
Therefore, profit is just one type of the income together with wages, rent and in-
terest. Most people will agree that wages are income from labor, rents are income
from land lease and interest is income from capital. The question where profit
comes from, will probably cause conflict between different opinions and attitudes
(see Samuelson, 1980). Namely, profits can be discussed as income from entre-
preneurial activity and innovation although, originally, the entrepreneur is also
the capital investor. Therefore, profits could also be discussed in the context of
earning money in conditions of uncertainty and risk, thus becoming a reward for
taking the risk. Finally, profits can be researched through issues of exploitation
and social relations, that is, relations between people.

In economic terms, the size of the profit is important. Therefore, in terms of
measuring the profit is most often defined as the difference between revenues
and expenditures, ie costs. In that sense profit can be observed on the gross and
net principle, ie different kinds of profits may be developed depending on the
types and forms of revenues and expenditures taken into account in calculations,
as well as on the coverage of expenditures. Since profit, together with the expen-
ditures, is a part of the total income it can be discussed as (Lipsi 1975, Santini,
1999):

- explicit or

- implicit profit.

Explicit profits primarily depend on the sales made, ie, sales revenues and ex-
penses for manufacture and sales of products and services. Therefore, it is about
incurred, visible and directly measurable costs and other expenditures as well as
profits directly derived from differences in revenues and expenditures.

Implicit profit as well as implicit costs refer to the size of fair prices of products
and services sold. These are the costs and profits whose assessment is fair because
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it matches the fair prices of the factors involved in producing and selling products
and services and a fair business reward. These are not predicted sizes because
they are also determined by the direct size, but assumed sizes. Opportunity costs
and profits are the closest to the implicit cost and profit. While opportunity ratios
are derived from comparable transactions that are considered to be fair, implicit
sizes are derived from fairly established values, hence, not really measurable sizes

Economic profits can also be reasoned differently. In general, it should indi-
cate an economically viable income, the one that can be used for different pur-
poses. Cash flow is the closest to such meaning (Orsag, 2011/a). Yet, the term
economic income is more frequently used in this sense of meaning. The term
economic profit today is most often reserved for the designation of profits as
a business outcome from which all capital expenses, ie interests, as the cost of
someone else’s capital used by a company, but also the cost of capital provided by
its stockholders, are excluded. Of course, one’s own capital, as opposed to some-
one else’s, has no explicit expenses. Therefore, it is necessary to use the implicit or
opportunistic cost of one’s own capital to calculate the economic profit.

In this context, the subject of the paper is to compare the characteristics of
accounting and economic profit and to analyze the creation of value added on a
sample of companies listed on the Banja Luka and Sarajevo stock exchange. The
main goal of the paper is to illustrate how the accounting profit can be misleading
indicator of the business success in terms of creating value for company share-
holders.

1 Accounting vs. economic profit

If the debate about profits is directed at economics, it is important to measure
its profitability. In economic terms, it is measured by the difference in revenue
and expenditure. However, it is only in theory that revenue and expenditure can
be considered economically usable sizes. In practice, the quantified profit is the
accounting category, that is, the difference in revenue and expenditure of the
company, which are only corrected for the net effects of cash flows.

Regardless of the efforts to standardize financial reporting, profit as an ac-
counting category is necessarily a way of thinking, not reality (Hartley, 1976).
Profit is the result of a convention of measurement by combining revenue and
expenditure. The realized sales revenues are recognized only by those expendi-
tures contained in the sold products and services. Thus, the profit is the method
of business reasoning adapted to monitoring internal and external business pro-
cesses (Gulin, Orsag, 1988). When assessing profits, there are issues of time rec-
ognition of revenues and expenditures and estimation of expenditures or costs.
This is particularly reflected in the calculation of depreciation.
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Accounting profit can be expressed by different modalities (Orsag, 1989). If
unusual items are currently neglected, such as extraordinary revenue and ex-
penditure, the widest coverage of profit as a result of a business would be a contri-
bution, gross or marginal, depending on the expenditures if they are contained in
sold products and services and others (management and sales costs) or expressed
as variable and fixed. However, it is more common that profit includes earnings,
ie accounting or reporting profits. These earnings, the reporting profit, can also
be expressed on a gross or net basis.

Gross earnings are usually measured by earnings before interest and taxes,
EBIT. The profit presented in this way is primarily the interest of all investors
of the company, bondholders and stockholders (creditors and owners), and in a
wider sense the interest of the state, which is why earnings before interest rates,
but after taxes are sometimes presented. Net earnings are usually expressed as
earnings of a company for stockholders. These are earnings after interest and
taxes, EAT. The profit expressed in this way is the interest of stockholders, that
is, the owners of the company. However, in companies with a complex structure
of equity, companies where there are privileged stockholders, these earnings can
also be expressed as net earnings after preferential dividends. These are earnings
for ordinary stockholders that are expressed in terms of (one) ordinary share, as
earnings per share, EPS.

Gross and net earnings can be shown before or after unusual items, ie earn-
ings from operations and total net earnings. The expression of unusual items is
particularly problematic, especially of those which can not be repeated in other
reporting periods. Although their reporting obligation has long been standard
practice, often manipulations in financial statements are carried out by classify-
ing unusual items into common or otherwise. There are other manipulations,
and even frauds that seek to beautify or, less often, demolish the reporting earn-
ings in the sense of the wicked names of that practice: window dressing, the man-
agement of earnings or creative accounting.

Economic profit differs from accounting, though, in a broader sense, account-
ing profit can also be considered economic. Accounting profit primarily seeks to
show the interests of the investors or only of the stockholders in the accomplished
business results. Economic profit wants to show whether these results contribute
to achieving the basic financial goal, increasing the wealth of the stockholders, ie
the long-term increase in the value of the company’s shares. Therefore, it is not
enough to deduct only the interest of the lenders (creditors) from total earnings,
but also the standard interest of the stockholders. Thus, the cost of company’s
capital should also be deducted from total earnings, with the interest as the cost
of using someone else’s capital. Of course, in the case of accounting and economic
profit, tax reduction is presumed.
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Such economic profit is smaller than accounting, if there is one at all. Namely,
the operation of a company will increase the value of the company and the wealth
of stockholders only if there is economic profit, if the accounting profit is suf-
ficient to cover the standard cost of using its own capital. Although economic
profit explicitly expresses the achievement of a company’s business success by
increasing the wealth of stockholders, it can also be seen as a kind of modality
of accounting profit in which an increase in stockholders” wealth is implicitly as-
sumed through their interest. As a kind of accounting profit modality, economic
profit includes all previously mentioned open issues of measurement and pres-
entation of profits.

Before making a more precise definition of economic profit and, in particular,
value added, frequently used term normal profit should be clarified. It is also an
economic profit. However, that profit corresponds to the fairly valued costs of all
production factors and the total capital employed in the company’s business. In
other words, normal profit is a fair stockholders’ reward for using their capital.
If the business of a company realises a normal profit, the economic profit is zero.
That means that in conditions where the economic profit exceeds the normal
profit, the shareholders of the company receive an extra reward for the capital
they have provided to the company. That is why this surplus is also called extra
profit, that is, abnormal profit. This is precisely the part of the economic profit
which increases the value of a company and can be considered the value added
realized in the accounting period of measuring the accounting profit.

2 Cost of capital

Economic profit introduces the cost of its own capital in measuring business suc-
cess, and in the wider context and the overall cost of capital. The cost of capital
refers to a complex term that essentially does not express the meaning of the
word cost, according to something that is real, explicitly spent or consumed. This
is an implicit cost, as well as a kind of opportunity cost that is primarily related to
the rate of return on capital invested in a company’s business. These demanded
yields, in terms of the invested capital, are parts of the normal profit.

The cost of capital, understood as an implicit cost, a part of a normal profit,
is undoubtedly determined by the interdependence of risk and rewards. Thus,
the cost of capital can also be seen as the price of capital, a reward for the “sup-
pliers” of the company’s capital for their deferred spending and taking the risk
contained in the purchased instruments of company financing. Starting from the
basic functions of the financial markets (Orsag, 2015), the price of capital appears
as the time price and risk price under which, starting from Nobel laureate Harry
Markowitz (1952), a systematic or market risk is implied.
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Profit expressed as earnings after interest, partly talks about the opportunity
of financial leverage in the traditional sense (Orsag, 1982). If the existence of free
spontaneous financing is neglected, the answer to the question of the opportunity
of used financial leverage could be provided by calculating hypothetical interest
rates on its own capital with the weighted average interest rate. If these hypo-
thetical interest rates were deducted from earnings after interest, the existence
of surplus earnings would indicate the use of the leverage and the fact that the
stockholders earn more on their capital than their interest, ie they make a yield
higher than the interest rate. Of course, such a measure of profit ignores the im-
pact of the tax burden which according to the MM revolution is the fundamental
benefit of borrowing (Modigliani and Miller, 1958, 1963, 1969).

The variant of profit, earning after explicit and hypothetical interests, is also
not a measure of economic profit. It is not a measure or a component of nor-
mal profit. The reason for this is that it does not say anything about whether
such earnings are large enough to create value added for the stockholders of the
company, ie the owners of the company. In that sense, economic profit must be
stated in a way that earnings after interest (and tax) are reduced by the total cost
of their own used capital, and therefore the reward for taking the risk above the
risk assumed by the creditors. This total cost of own capital is denoted as the cost
of equity.

2.1 Cost of equity

When earnings after interest are deducted for the cost of equity, a positive result
indicates the existence of an economic profit. The generated profit is sufficient to
contribute to the creation of value added that will increase the wealth of stock-
holders. Only then we can talk about successful business because the company
has earned enough to cover all standard costs, contracted interest and income tax
burden, as well as the stockholders’ reward for deferring spending and taking the
risk of doing business as well as for additional financial risk due to the borrowing
of the company. Only when earnings are sufficient to compensate for the cost of
equity can one speak of the existence of the economic profit that contributes to
the increase in the value of the company, ie economic profit is greater than the
normal.

The cost of equity as the cost of using its own capital to start and run a busi-
ness is a theoretical cost. It is connected with investors in the capital of the com-
pany. It refers to the minimum required return on equity that is invested by its
holders in the capital of the company (Orsag, 2011/a, Brealy at all, 2004, Higgins,
2004, Brigham at all, 2004). The cost of equity is also related to its use in the
decision-making process, most often as a component of the total cost of capital.
Here it represents the discount rate for discounting the expected economic in-
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come (Orsag, 2002, Brigham at all, 2004). By linking these two determinants, the
cost of equity can also be determined as the rate of return that should be earned
for the stockholders of the company in order to maintain the value of the com-
pany’s shares in the market (Orsag, 2002, Hampton, 1979). In this sense, the cost
of equity appears as an opportunity cost.

The cost of equity is the most difficult to justify among all costs of individual
components of the capital of the company. In principle, three approaches to sub-
stantiation of the cost of equity can be distinguished, among which the first two
are dominant, while the third is an approximation determined by (Orsag, 2015a):

1. Models of the present value of dividends,
2. Theories of the capital market and
3. Debt cost increased by risk premium.

The first approach starts from the cost of equity as an implicit expense. In this
context, it should be the discount rate that justifies the fair market share price.
Therefore, in order to justify the cost of equity, it is necessary to establish this fair
share price and justify the cost of capital using the method of the internal rate of
return (Orsag, 2015) from a given model of the present value of dividends. Most
often the cost of equity is determined by starting from the fair market value of
the share using Gordon’s model (Gordon, 1962) as the expected dividend yield
increased by the expected growth rate.

Capital market theories are models of behavior of financial prices. Out of
the multiplicity of the models, most commonly used is Sharpe’s (1964) model of
evaluation of capital assets known as CAPM (capital asset pricing model) based
on Markowitz’s Modern Portfolio Theory (1952), Tobin’s Separation Theorem
(1958) and Lintner’s Model Confirmation (1965). According to CAPM, the cost
of equity (k) is determined at the risk-free interest rate (k,) as the price of time
increased by the price of the risk determined by the systematic risk premium
as the multiplication of the systematic risk of the share (beta - ) and the risk
premium on the selected market index (k, ) as a supstitute for the total capital
investment market (Orsag, 2015), or:

kS:kF+/8(kM_kF) (1)

Although often in practical use, the model of capital asset evaluation has a
number of controversies due to its rigid theoretical assumptions. Research has
shown that the model can not fully explain the movement of stock return. Ana-
lysing thousands of well-diversified portfolios, Fama and French (1992) found
that CAPM can account for only about 70% of the yield. In order to improve the
estimate of the required yield Fama and French (1993) proposed two more risk
factors. They named them the size and the value represented by the ratio of mar-
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ket and book value of share. Thus, they formed a three-factor model, which is one
of the most frequently used complements of the model of capital valuation assets.

As CAPM is often used in practice, a number of adjustments have been made
due to the observed deviations of the real world from the ideal of a fully effi-
cient market. Some of these adjustments relate to beta (see in: Damodaran, 2002,
Hamada, 1969, Levy, 1971, Scholes and Williams, 1977, Tofallis, 2008, Vasicek,
1973 and Wallace, 1980). Thus, the procedures are developed for adjusting beta
for the expected mitigation of the systematic risk of a growing company, for the
use of the financial lever (Hamada formula) and other fundamental risk factors,
as well as the bottom-up approach to calculation of the number of multi-indus-
trial companies (Orsag, Mikerevi¢, 2016).

Taking into account international investment Damodaran (2002) developed a
series of possible adjustments to CAPM related to the determination of the coun-
try’s risk-free interest rate and risk. According to these adjustments, the risk-free
rate of interest must not include the risk of failing to repay. Similarly, the risk of
a country to be included in a systematic risk premium must correspond to the
risk of stock, not the risk of leakage. Finally, companies usually operate abroad.
The structure of their placement in the markets of countries with different risks
is usually different from the structure of the country’s exports where they oper-
ate, so the systematic risk of stock of a particular company should be adjusted for
these differences.

Since both approaches to the calculation of the cost of principal have weak-
nesses, it is recommended to combine them. The problem arises if the results
differ significantly. Then it is necessary to check the assumptions under which
the results are calculated and make additional judgments. Approximation is also
possible. In developed markets, approach to the cost of debt increased by the risk
premium is most commonly used. It is easier to calculate the cost of debt than the
principal’s cost. As investors investing in principal take greater risk than investors
investing in debt of the same company, the cost of equity is necessarily higher
and the risk premium should be added to the cost of debt. The risk premium
can be determined by comparison of various indexes of share market and bond
market. The second approach to establishing a premium is linked to a sophisti-
cated financial analysis, where it is possible to conduct a survey of a number of
authorised analysts on the issue.

2.2 Total cost of capital

The total cost of capital consists of the cost of equity and the cost of debt. Ex-
plicit interest rates, as the cost of debt, are not consistent with the cost of equity.
It is historical, not expected cost which is the only important thing for inves-
tors. Therefore, the implicit cost of debt, ie the expected interest rate, should be
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included in the calculation of the total cost of capital. Similar to the calculation
of the cost of equity, starting from the market value, the implicit cost of debt is
calculated as the yield to the maturity of bonds whose debts are formed (Orsag,
2011a). Due to the fact that the interest rates are deducted from the taxable profit,
they create tax cover. Tax savings incurred from tax cover reduce the real interest
burden. Therefore, in calculating the total cost of capital the cost of debt is used
as an after-tax expense, ie the yield to maturity as the cost of debt before tax is
reduced for unit tax savings (Orsag, 2011).

It is better to use implicit rather than explicit costs of capital to properly de-
termine the economic profit. These are future-perceived costs, ie the costs that
are the result of investors’ expectations of equity and corporate debts. This also
means that these costs are based on the expected capital structure, ie the expected
level of debts, and not the current capital structure, ie the current level of in-
debtedness. Therefore, the process of determining the cost of debt and equity in
calculating economic profit is not correct in a stepwise procedure where interests
are first deducted from earnings before interest and then taxes, and costs of equi-
ty are deducted from post-tax earnings. Such a procedure misguides the investors
on tax cover because it relies on the current, rather than the expected, tax burden.

The correct procedure for calculating the economic profit is that earnings be-
fore interest and tax are reduced for the total cost of capital (k,). The total cost of
capital consists of the cost of debt after tax (k) and the cost of equity, and their
significance in the total cost is determined by the target rather than the existing
capital structure. This means that it is necessary to determine the target capital
structure (debts [D] and capital [G] in the total capital structure [A]), therefore
the capital structure expected to dominate in the future and thus determine the
total cost of capital as the average weighted capital cost, that is (Orsag, 2011a):

D G
kA:kDX"i_ksX (2)

Economic profit (E,) will be earned to reduce net earnings from operating
before interest and tax (IT) for the mass of total cost of capital. Net earnings are
revenues from operations minus profit tax, and the mass of total cost of capital
depends on the size of the total assets (A) and the total cost of capital. Thus, the
form of economic profit is:

EE:H_Aks (3)

The foregoing economic profit is closer to the expression of the value added
than the one determined by the stepwise process. Capital costs are exempt from
it according to the expectations of the investors and the expected tax cover is
included in the cost of debt after tax, and thus in the total cost of capital. The
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problem of economic profit as an expression of value added is that it starts from
the accounting profit and from the accounting value of the asset. The accounting
profit may differ from the actual economic income earned by the company, just
as the book value of the total assets can be different from its fair market value
both for the time being primarily affecting the fair value of fixed assets and for
the value of the intangible assets.

The cost of capital is shown as the cost of debt after taxes and the cost of eq-
uity. For companies with a more complex capital structure, other components of
capital may appear, both on the side of debts and quasi-debts, such as financial
leasing, and on the equity side, such as different series of preferential capital. The
particular issue is the use of short-term capital with costs, not spontaneously,
which would assume traditional understanding of the capital structure. This is
why some adjustments to the traditional concept of capital cost can be discussed
with a more realistic presentation of economic profit.

3 Conceptualization of value added

The aim of the joint stock company is to increase the wealth of shareholders.
Increase in wealth is reflected in the long-term increase in the value of ordinary
shares of the company in the market. The aim is logically derived from the be-
haviour of a man and his investment decision (Copeland at all, 2005), and the
involvement of the problem of agents among shareholders of the company with
many stockholders (Jensen, 1972). The problem of agents is also found in other
mediated relations between different interest groups within the public company.
One of the fundamental areas in which the problem of agents arises relates to
the relationship between the management of the company and the sharehold-
ers, where the management of the company appears as an agent of shareholders
(Jensen and Mackling). Due to the ability to force the interests of management, it
is possible to trigger the costs of agents and various stimulations of management
to increase the value which would minimize this cost (Orsag, 2015a).

Measuring efficiency of shareholders with respect to raising the share price
of the company is difficult to do by relying on traditional accounting data, pri-
marily targeted at creditors. For this reason, efforts are being made to improve
the business performance and use incentive measures to direct the company’s
management toward the creation of value added for shareholders. There are two
possible measures: market value added, ie MVA and economic value added, ie
EVA. Both of these measures were developed by Joel Stern and Bennett Stewart,
co-founders of consulting firm Stern Stewart & Company (Stern, Stewart, 1992
and Stern, Stewart III and Chew, 1995). Stern Stewart & Company has protected
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names and abbreviations, so other authors often use different names to designate
similar measures.

The concept of market value added logically corresponds to the basic pur-
pose of public company operations - increasing the wealth of shareholders. This
goal is useful to all the shareholders of the company, and at the same time, with
the existence of the capital market, it enables an efficient capital allocation at the
level of the entire company. The market value added is represented by the dif-
ference between the market value of the main ordinary shares of the company
and its own capital which the shareholders of the company have secured (paid
capital increased by retained earnings and different reserves reduced by losses
and purchase of their own shares). In other words, the market value added is the
difference between the market and book value of the equity. Although it is very
clear, the concept of market value added has significant weaknesses in practice,
particularly for the motivation of the company’s management with rewards. The
reason for this is that the market price of ordinary shares depends only on a fair
value or fundamental value, while the other part is the result of supply and de-
mand and the capital market situation.

Economic value added does not directly rely on the market price of ordinary
shares. This value added concept is calculated from customized accounting data.
Therefore, it presents a management performance indicator for creating value for
shareholders over a period of time. Thus, economic added value is also imposed
as a system of rewarding different levels of management according to their con-
tribution to creating value added.

The economic value added (, W,) could be defined as the value that manage-
ment added to shareholders over the year. It is represented by a surplus of busi-
ness profit (IT) above the minimum requirements of investors in the market in
terms of earning by investing in that enterprise (C,), that is:

AWE:H_CA (4)

Economic value added represents a surplus of pure business profit adjusted
for corporate income tax expense (C,) after tax. The cost of corporate capital
after tax reflects the minimum requirements of an investor for making a profit.
When a company earns profits in the amount of those minimum requirements,
its value, as well as the value of its ordinary equity, should remain unchanged.
The excess of profits earned by the business operations creates a new value of the
company which, due to the fixed interest of the investor, ie creditor towards that
profit, belongs to the shareholders. The cost of capital after tax is calculated ac-
cording to the following formula:

C,=Aok, (5)
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The cost of business capital after tax is the multiplication of net operating as-
sets and the cost of capital of the company. Net operating assets relate to business
capital, which is, by the definition, net operating working capital increased by net
operating fixed assets. It is the capital invested by the company’s investors: or-
dinary and preferred shareholders, bondholders, and long-term and short-term
creditors. Therefore, net operating assets could be calculated by reducing total
operating assets for spontaneous financing, that is for the amount of trade credit
and incremental items.

The model of economic value added is more suitable for rewarding all levels
of management than the concept of market value added. Namely, the concept of
economic value added allows its determination for each year, or even for shorter
time periods, while the concept of market value added includes the effects cre-
ated over a long period of years. Likewise, economic value added can also be ap-
plied to the organizational parts of the company, and used to evaluate and reward
all levels of management, while the concept of market value added can only be
applied to the highest level of management.

Economic profit is the term used to determine economic value added (EVA),
which is the protected name of Stern Stewart & Company. Therefore, the use of
term is often avoided and replaced by others. One of the frequent such substitu-
tions is residual income. The term is often associated with approach to the valu-
ation of the company (Edwards & Bell, 1961). Valuation by value added starts
from the book value of the assets of the company which is not the best indicator
of the fair value of the company’s assets. For a more accurate valuation, a cus-
tomized book value can be used. It is possible to evaluate in more details the fair
market value of assets and combine it with the value of the profit strength (Orsag,
1997). One of these approaches is the goodwill capitalization, although it does
not directly deal with the opportunity costs of the equity (Peterson, 1990).

4 Value added of some BiH companies

Traditional measurement of company performance using accounting profit has
some weaknesses. It uses only an explicit debt expense as a measure of the re-
quired profit in calculating earnings for shareholders. Therefore, it can not give
an answer to the question if the undertaken efforts were sufficient to meet the
expectations of stockholders. As a better measure of efficiency, a value added is
proposed here. Its application will be tested in the empirical part of the work on
selected BiH companies.

The value added can be simplified by indicating stepwise approach. Here, ex-
plicit interests are taken for the debt expense, and the value added is determined
based on the net profit from which the cost of equity should be deducted. In this
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way, the extra profit approximation is obtained, if there is any. This approach
has a disadvantage related to the use of explicit debt, accrued and paid interest.
However, this shortcoming is largely acceptable for private companies, whose
potential bonds are not traded in the organized public market.

When determining the total cost of capital is transferred to the area of small,
insufficiently developed, transitional capital markets, there are a number of ad-
ditional problems and controversy. Some of them will be specifically discussed
later. At this point, these problems will be considered in relation to the selection
of a stepwise determination of the total cost of capital. Namely, even large public
companies in transition countries, and especially in Bosnia and Herzegovina, do
not have a sufficiently developed, transparent and liquid stock market, nor are
they more intensively financed by bond issue. Thus, it can be noted that in BiH
debt market for determining implicit debt costs is not transparent enough. Pos-
sible comparisons with similar companies in close countries with a somewhat
more developed market environment are causing the need for further adjustment
to the specificities of the domestic market, which is why stepwise determination
of the mass of capital costs can be taken as the second best solution for the calcu-
lation of the value added of BiH enterprises.

4.1 Selection of the sample and necessary data for the analysis

In the analysis, joint stock companies from BiH, which recorded the best busi-
ness results in 2016, measured by the annual net profit, were selected. The sample
consists of 30 companies whose shares are quoted on the Sarajevo or Banja Luka
Stock Exchange. Non-financial enterprises are analysed, which is why the sample
does not include companies which deal with financial services such as insurance
companies, banks and the like, and whose nature of work differs significantly
from non-financial enterprises. Table 1 shows the most profitable joint stock
companies in BiH, measured by the net profit achieved in 2016.

Table 1
Joint stock companies listed according to net profit in 2016
No. Company Sector Net profit 2016 ROE

1 BH Telecom d.d. Sarajevo Telecom. Services 92.799.266,00 9
2 Telekom Srpske a.d. Banja Luka Telecom. Services 70.170.354,00 10
3 Igman d.d. Konjic Aerospace/Defense 17.720.836,00 24
4 Tvornica cementa Kakanj d.d. Kakanj Building Materials 17.683.307,00 12
5 JP Elektroprivreda BiH d.d. Sarajevo  Power 12.858.086,00 ©
6 Fabrika cementa d.d. Lukavac Building Materials 12.744.199,00 9
7 Unis Ginex d.d. Gorazde Aerospace/Defense 9.818.053,00 21
8 Bosnalijek d.d. Sarajevo Drugs (Pharmaceutical) 9.475.585,00 6
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No. Company Sector Net profit 2016 ROE
9 JPHT d.d. Mostar Telecom. Services 7.593.857,00 2
10 Banjalucka pivara a.d. Banja Luka Beverage (Alcoholic) 6.139.116,00 18
11 Magros Veletrgovina d.d. Sarajevo Retail (General) 5.734.306,00 5
12 Klas d.d. Sarajevo Food processing 4.608.359,00 14
13 Mann + Hummel d.d. Teanj Auto parts 4.387.597,00 10
14 Fad d.d.Jelah Auto parts 4.163.675,00 14
15 RiTE Ugljevik a.d. Ugljevik Metals & Mining 2.815.404,00 1
16 Krajina GP a.d. Banja Luka Engineering/Construction 2.529.894,00 5
17 Vitinka a.d. Kozluk Beverage (Soft) 2.435.641,00 33
18 {\I/)[ Elektroprivreda HZHB d.d. Power 2.389.210,00 0
ostar
19 Boksit a.d. Mili¢i Metals & Mining 2.101.873,00 4
20 ZTC Banja Vrudica a.d. Tesli¢ gl;e‘l]litchecsare Support 1.910.517,00 5
21 Pobjeda Rudet d.d. Gorazde Aerospace/Defense 1.361.427,00 8
22 Standard a.d. Prnjavor Furn./Home Furnishings 1.221.412,00 20
23 Cisto¢a a.d. Banja Luka Utility (General) 1.211.465,00 7
24 ¥idrpglektrane na Trebi$njici a.d. Power 1.196.938,00 0
rebinje
25 Mira a.d. Prijedor Food Processing 1.170.552,00 §
26 RMU Banoviéi d.d. Banoviéi Metals & Mining 1.153.449,00 1
27 Tehnogas - Trn a.d. Laktasi Oil/Gas (Integrated) 1.144.911,00 12
28 Zvornikputevi a.d. Zvornik Engineering/Construction 1.097.925,00 18
29 Bosnamontaza a.d. Prijedor Metals & Mining 981.194,00 9
30 Napredak a.d. Bijeljina Real Estate 800.182,00 17

Source: Authors’ calculation based on the data from the financial reports published on the Sarajevo
and Banja Luka Stock Exchange and based on the data by Aswatha Damodaran (http://pages.stern.
nyu.edu/~adamodar/).

According to Table 1, it is clear that the key “winners” in BiH are telecommu-
nication companies in Sarajevo and Banja Luka with 93 and 71 million BAM re-
spectively. They are followed by Igman Konjic and Kakanj Cement Factory, which
made a profit of 18 million BAM, and only one more company that made a profit
of more than 10 million BAM. This would, according to the criteria of accounting
profit, mean that these companies created the highest value for their sharehold-
ers. Of course, it is about the absolute measurement. In relative terms, accord-
ing to the engagement of the equity, the picture significantly changes. Measured
with ROE, return on equity, Vitinka a.d. Kozluk has the highest percentage of net
earnings on the book value of equity, that is 33%. Next are Igman d.d. Horse with
24%, Unis Ginex d.d. Gorazde with 21% and Standard a.d. Prnjavor with 20%,
while all other companies have ROE less than 20%. The leader on the table, both
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telecoms achieved 9, ie 10% of ROE. The pride of the BiH economy, the electric
power industry has statistically zero ROE because the yield can be measured only
in base points: Sarajevo, 4.3, Mostar 2.8, and Trebinje 1.2

4.2 Return on total market

Return on total capital market is determined based on the approximation of
the stock market by a market index. Stock markets in Banja Luka and Sarajevo
are very narrow and shallow markets with very poor liquidity. Therefore, stock
indexes on these stock exchanges are not sufficiently representative. Moreover,
since the beginning of the publication of index values, the average return on both
stock exchanges, measured by arithmetic and geometric mean, was negative. This
is an additional reason not to use these two indexes because the return on total
market should reflect the average risk-free interest rate and the average systemic
risk premium on total stock market (Orsag, 2015). Negative returns can certainly
not represent the required returns, and because of the insufficient liquidity of the
market, in general, and individual shares, it would be difficult to consider calcu-
lated average returns as good approximation of the required return in case they
are compared with the returns of large and developed markets which Damodaran
(2002) calls mature stock markets.

The return on the total stock market in BiH will be determined indirectly
starting from its content in CAPM. The total market return (k, ) is determined by
the risk-free interest rate (k) and the systematic risk premium (k,):

kM = kF + kR (6)

The total market risk premium is determined by starting from the US mar-
ket as a representative of a mature stock market that needs to be increased for
the country risk premium. The country risk premium can be counted in several
ways, among which a credit rating or a CDS country are often used (Orsag, 2015).
According to Damodaran (http://pages.stern.nyu.edu/~adamodar/) the country
risk premium is 9.25%, and it is determined according to the credit rating. Thus,
the total risk premium on equity of the total stock market of BH is 14.94%.

In order to obtain return on the total stock market of BH, it is necessary to
increase the calculated risk premium for a risk-free interest rate. Typically, yield
to maturity of the standard coupon bonds of the state is taken as an approxi-
mation of the risk-free interest rate (Bodie at all, 2008). The specificity of BiH
bonds is that they are not issued at the state level, but rather at the level of the
entities. Therefore, entity bonds are taken as a substitute for real treasury bonds.
The average yield on five-year coupon bonds of the Government of the Federa-
tion of Bosnia and Herzegovina was 3.4%, and those of the Government of Re-
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public of Srpska were 3.5%. If any of these yields augment the premium risk, the
yield on the market will be rounded to 18%, which means that investors in stocks
throughout the BiH market require an average yield risk of 18%.

Table 1 gives the net profit and equity for the selected companies that in the
course of 2016 achieved the largest earnings for shareholders. These 30 most
profitable companies are taken as a substitute for the market index in the entire
BiH market, which we call BH 30. Although the simple average is used in the
index, the sample is sufficient enough for initial analysis of the ability to create
value for the stockholders of companies in BiH. The companies from the index
earned a total of 301,418,590.00 BAM of net profit in 2016 for their sharehold-
ers. The total share capital in 2016 was 8,492,386,142.00 BAM. Looking at the
relatively average ROE (return on equity) of the companies from the index, it was
3.55%. By comparing the ROE with the required yield of 18% it is easy to con-
clude that the chosen companies operate poorly. Namely, in Table 1 it is clear that
only 4 out of 30 companies have return on equity higher than 18%, and only 2 are
at the level of that average required yield. In order to determine the value added
of BH 30, first the cost of equity must be calculated, ie:

Cost of equity = 18% x 8.492.386.142,00 = 1.528.629.505,56 BAM

The cost of equity of BH 30 is much higher than the net profit and the value
added is negative and amounts to:

Value added = 301.418.590,00 - 1.528.629.505,56 = -1.227.210.915,56 BAM

In order for the BH 30 companies to retain the value of their shares, they
should earn their net profit on the capital cost of 1,528,629,505.56 BAM for their
shareholders. As they achieved significantly less, the value added is negative,
which means they lost 1.227.210.915,56 BAM of the equity value because the net
profit, at 18% of the cost of equity, meets the equity value of the BH 30 index:

Opportunity equity value = 301.418.590,00 / 18% = 1.674.547.722,22

Although the analysis of the achieved earning power shows the best BiH com-
panies listed on both BiH stocks markets, they still do not earn enough for their
shareholders. Moreover, the analysed companies lose the equity value because
they do not realize net profit to the equity value at the level of the cost of equity.
In other words, although profitable, these companies do not perform well.

4.3 Value added

The previous value added analysis was related to the overall sample. It pointed out
the poor business performance of the best BiH companies. However, its results
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can not be fully applied to each company, as indicated by the previous analysis of
the return on equity of some companies. Very few companies earn higher return
on equity than the one which requires an investment in the equity of an average
company whose characteristics correspond to BH 30. Moreover, the individual
performance of these companies is exposed to different risks and the required
return on equity of individual companies is different, depending on risk of hold-
ing shares of a particular company.

In order to estimate the capital cost of individual companies, CAPM is still the
starting point. According to Markowitz’s portfolio risk analysis (1952) embedded
in CAPM, the market recognizes solely systemic risk, that part of the overall risk
of a share that can not be avoided by diversification. The measure of that risk is
beta (Sharpe, 1964). In practice, beta is calculated from the historical pattern of
the impact of the market index return on the individual stock return as the coef-
ficient of the regression direction of the stock return toward the market return
with possible corrections (Orsag, Mikerevi¢, 2016). The limitations of BiH capital
markets that have caused the impossibility of establishing the market return are
present in the case of calculating beta coefficients. Therefore, we will use a com-
parison procedure with mature stock markets.

To approximate the principal cost using the CAPM model, the companies
were first classified into sectors in accordance with the sectoral categorization
published by Damodaran. For each company, beta was determined according
to the sector average (http://pages.stern.nyu.edu/~adamodar/). These betas are
then used to calculate the cost of the ordinary equity of individual companies

from the BH 30 index according to formula 1 k; =k, + 3(k,, —k,). Since the

total risk premium for the BiH market k, =(k, —k; ), calculated according to
Damodoran’s statistics, is 14.94%, the standard CAPM formula will be modified
into:

ks:kp'f_ﬂ kR (7)

In order to obtain the required stock returns of individual companies from
BH 30, a supstitute for the risk-free rate should be determined. In accordance
with the determination of the total market return, the five-year coupon bonds of
the entities are taken. The average yield on five-year coupon bonds of the Gov-
ernment of FBiH for companies listed on SASE amounts to 3.4%, while the five-
year government coupon bonds for companies listed on the Banja Luka Stock
Exchange are 3.5%. Since the differences in rates are not significant and because
of possible friction due to moving the capital from one entity to the other, the
average rate was not determined. Table 2 shows capital cost approximations for
the top 30 most profitable companies in Bosnia and Herzegovina.
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Table 2
Calculation of capital/equity cost (CAPM)

Total risk Risk-free Capital

Company Beta premium rate cost %
Igman d.d. Konjic 1,2 0,149 0,034 0,21
Vitinka a.d. Kozluk 0,89 0,149 0,035 0,17
Unis Ginex d.d. Gorazde 1,2 0,149 0,034 0,21
Banjalucka pivara a.d. Banja Luka 0,75 0,149 0,035 0,15
Standard a.d. Prnjavor 0,90 0,149 0,035 0,17
Napredak a.d. Bijeljina 0,80 0,149 0,035 0,15
Zvornikputevi a.d. Zvornik 1,09 0,149 0,035 0,20
Tehnogas - Trn a.d. Laktasi 1,84 0,149 0,035 0,31
Klas d.d. Sarajevo 0,76 0,149 0,034 0,15
Bosnamontaza a.d. Prijedor 1,38 0,149 0,035 0,24
Cistoca a.d. Banja Luka 1,08 0,149 0,035 0,20
Pobjeda Rudet d.d. Gorazde 1,2 0,149 0,034 0,21
Fad d.d. Jelah 1,5 0,149 0,034 0,26
Mira a.d. Prijedor 0,76 0,149 0,035 0,15
Mann + Hummel d.d. Tesanj 1,5 0,149 0,034 0,26
ZTC Banja Vrudica a.d. Tesli¢ 0,83 0,149 0,035 0,16
Krajina GP a.d. Banja Luka 1,09 0,149 0,035 0,20
Boksit a.d. Mili¢i 1,38 0,149 0,035 0,24
Tvornica cementa Kakanj d.d. Kakanj 0,94 0,149 0,034 0,17
Fabrika cementa d.d. Lukavac 0,94 0,149 0,034 0,17
Magros Veletrgovina d.d. Sarajevo 1,23 0,149 0,034 0,22
Bosnalijek d.d. Sarajevo 1,1 0,149 0,034 0,20
RMU Banovici d.d. Banovici 1,38 0,149 0,034 0,24
JP HT d.d. Mostar 0,99 0,149 0,034 0,18
Telekom Srpske a.d. Banja Luka 0,99 0,149 0,035 0,18
RiTE Ugljevik a.d. Ugljevik 1,38 0,149 0,035 0,24
BH Telecom d.d. Sarajevo 0,99 0,149 0,034 0,18
JP Elektroprivreda HZHB d.d. Mostar 1,08 0,149 0,034 0,20
Hidroelektrane na Trebi$njici a.d.

Trebinje 1,08 0,149 0,035 0,20
JP Elektroprivreda BiH d.d. Sarajevo 1,08 0,149 0,034 0,20

Source: Authors’ calculation based on the data from the financial reports published on the
Sarajevo and Banja Luka Stock Exchange and based on the data by Aswatha Damodaran
(http://pages.stern.nyu.edu/~adamodar/).

Table 2 shows that the required yields are significantly different between those
30 companies from the sample. So Tehnogas - Trn a.d. Laktasi has the highest
required yield of 31%, since its systematic risk is measured by beta, which is twice
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the average in the Neum index 30. In contrast, Banjalucka Pivara a.d. Banja Luka
has the lowest beta in the sample, and thus the lowest required return, ie the capi-
tal cost of 15%. Therefore, the amount of their value added will change in relation
to the amounts that would be calculated using the average principal cost of the
total market of Bosnia and Herzegovina.

By applying the calculated capital cost for each company from the BH 30 in-
dex, the absolute amount of capital cost is first calculated by multiplying the eq-
uity with the capital cost ratio. After that, the value added (or the loss of the eq-
uity if the value added is negative) is calculated simply by deducting the absolute
amount of the capital cost from the realized net profit or gain for the sharehold-
ers. The realized values added are shown in Table 3. In order to make these sizes
comparable to other relevant sizes for assessing the earning power of the analysed
companies, the table gives for each company the size of the net profit, equity and
the absolute amount of capital cost.

From Table 3 it is easy to see that only 6 out of 30 companies gained value
added and increased value for shareholders. All other companies, 24 of them,
have a negative value added, which means that they have lost a part of the value
for shareholders. Among these six successful companies, the greatest value added
was achieved by the company Igman d.d. Konjic, the only from the group of the
biggest winners with a net profit of more than 10 million BAM. However, this
company achieved only 3% of the value added on the book value of equity, similar
to Napredak a.d. In relative terms, the best of these six companies is Banjalucka
Pivara a.d. with 29% of the value added to the value of equity. It is followed by
Vitinka a.d. with 16% of the value added to the value of equity, while Napredak
a.d. and Unis Ginex d.d. have a modest 1.2% and 0.8% respectively of value added
to the book value of equity.

Table 3

Comparison of classic profitability measures and value added
Company Net profit 16 Equity Capital cost Value added
Igman d.d. Konjic 17.720.836,00 73.041.538,00  15.591.601,19 2.129.234,81
Vitinka a.d. Kozluk 2.435.641,00 7.421.078,00 1.244.741,02 1.190.899,98
Unis Ginex d.d. Gorazde 9.818.053,00 45.832.422,00 9.783.485,74 34.567,26
Eﬁ?;lud{a pivara a.d. Banja 6.139.116,00 34.882.399,00 5.121.436,33 1.017.679,67
Standard a.d. Prnjavor 1.221.412,00 6.028.119,00 1.020.102,93 201.309,07
Napredak a.d. Bijeljina 800.182,00 4.800.318,00 740.631,83 59.550,17
Zvornikputevi a.d. Zvornik 1.097.925,00 5.966.120,00 1.178.920,25 -80.995,25
Tehnogas - Trn a.d. Laktasi 1.144.911,00 9.187.559,00 2.844.675,69 -1.699.764,69
Klas d.d. Sarajevo 4.608.359,00 33.252.217,00 4.912.804,67 -304.445,67
Bosnamontaza a.d. Prijedor 981.194,00 10.780.751,00 2.597.265,46 -1.616.071,46
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Company Net profit 16 Equity Capital cost Value added

Cistoca a.d. Banja Luka 1.211.465,00 16.616.935,00 3.258.728,90 -2.047.263,90
Pobjeda Rudet d.d. Gorazde 1.361.427,00 17.818.101,00 3.803.489,53  -2.442.062,53
Fad d.d. Jelah 4.163.675,00 32.571.111,00 8.412.145,53 -4.248.470,53
Mira a.d. Prijedor 1.170.552,00 24.535.078,00 3.638.887,53 -2.468.335,53
Mann + Hummel d.d. Tedanj 4.387.597,00 44.760.183,00 11.560.218,91 -7.172.621,91
ZTC Banja Vrudica a.d. Tesli¢ 1.910.517,00 40.416.556,00 6.416.891,32 -4.506.374,32
Krajina GP a.d. Banja Luka 2.529.894,00 55.072.532,00 10.882.470,26 -8.352.576,26
Boksit a.d. Miliéi 2.101.873,00 51.070.430,00  12.303.731,33 -10.201.858,33
Evorni.ca cementa Kakanj dd. 17.683.307,00  148.987.171,00 26.017.404,73 -8.334.097,73

akanj

Fabrika cementa d.d. Lukavac =~ 12.744.199,00  137.167.632,00 23.953.376,48 -11.209.177,48
ls\/;arlgjrec:,so\leletrgovina dd. 5.734.306,00  126.373.990,00  27.542.316,14 -21.808.010,14
Bosnalijek d.d. Sarajevo 9.475.585,00  152.858.050,00  30.346.313,37 -20.870.728,37
RMU Banoviéi d.d. Banovi¢i 1.153.449,00  105.926.637,00  25.459.142,26  -24.305.693,26
JP HT d.d. Mostar 7.593.857,00  321.546.845,00 58.552.553,45 -50.958.696,45
Telekom Srpske a.d. Banja Luka 70.170.354,00  677.266.347,00 123.713.869,78 -53.543.515,78
RiTE Ugljevik a.d. Ugljevik 2.815.404,00  439.363.581,00 105.850.126,15 -103.034.722,15
BH Telecom d.d. Sarajevo 92.799.266,00 1.067.344.376,00 194.359.669,82 -101.560.403,82
ﬁol:;ltzl;troprivreda HZHB d.d. 2.389.210,00  853.878.198,00 166.966.406,67 -164.577.196,67

Hidroelektrane na Trebisnjici
a.d. Trebinje

JP Elektroprivreda BiH d.d.
Sarajevo

1.196.938,00  953.336.075,00 186.957.692,46 -185.760.754,46

12.858.086,00 2.994.283.793,00 585.498.970,03 -572.640.884,03

Source: Authors’ calculation based on the data from the financial reports published on the Sarajevo
and Banja Luka Stock Exchange and based on the data by Aswatha Damodaran (http://pages.stern.
nyu.edu/~adamodar/).

Table 3 shows how the picture of the ability to earn of 30 best companies
listed on two stock exchanges in BiH in terms of realized profits for shareholders
significantly changed when the required earning power was introduced in the
amount of ordinary capital cost. Among the companies that achieved the high-
est net profit, only the company Igman d.d. Konjic earned enough to cover the
implicit demands of its shareholders and further increase their wealth. Even the
most profitable telecom companies did not achieve value added. Moreover, these
societies are listed on the top of the scale of those which, absolutely speaking,
most strongly decrease the value for shareholders, just behind the three largest
companies of electric power industry in BiH. Electrical power industry is often
emphasized as a strategic key to the success of BiH economy. However, the pride
of the economy of BiH, the electric power industry statistically has zero return
on equity, because the return can be measured only in base points: Sarajevo, 4.3,
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Mostar 2.8, and Trebinje 1.2. Even if the opinion on the importance of the electri-
cal power industry for BiH economy is right and based on the possibilities, it is
obvious that it is necessary to raise the level of management with these resource.

5 Value added one year later

As for 2016, we made the same analysis of the value added of 15 most profitable
joint stock companies by the size of the profits listed on the Sarajevo and Banja
Luka Stock Exchange for 2017. The composition of the BH 30 index changed in
that year compared to the previous one. Because of different composition, the
index from the previous year will be BH 30 (16) and the new will be BH 30 (17).
Table 4 shows the most profitable joint stock companies in 2017.

Table 4
Joint stock companies listed according to net profit for 2017
No. Company Sector Net profit 2017 ROE
1 Fabrika duhana d.d. Sarajevo Tobacco 65.250.213,00 23
2 BH Telecom d.d. Sarajevo Telecom. Services 63.112.212,00 6
3 Telekom Srpske a.d. Banja Luka Telecom. Services 60.054.624,00 9
4 Tvornica cementa Kakanj d.d. Kakanj Building Materials 15.871.641,00 11
5 Igman d.d. Konjic Aerospace/Defense 14.866.329,00 17
6  Fabrika cementa d.d. Lukavac Building Materials 12.351.040,00 9
7  Unis Ginex d.d. Gorazde Aerospace/Defense 10.299.292,00 19
8  Bosnalijek d.d. Sarajevo Drugs (Pharmaceutical) 9.746.744,00 6
9  Mann + Hummel d.d. Tesanj Auto parts 9.146.238,00 17
10  BIMAL d.d. Br¢ko Food Processing 7.623.305,00 9
11 Magros Veletrgovina d.d. Sarajevo Retail (General) 7.441.313,00 6
12 Banjalucka pivara a.d. Banja Luka Beverage (Alcoholic) 6.278.533,00 15
13 Rudnik mrkog uglja d.d. Banovi¢i Metals & Mining 6.190.712,00 5
14  Pivara Tuzla d.d. Tuzla Beverage (Alcoholic) 3.672.906,00 28
15  Nestro Petrol d.d. Banja Luka Qil / Gas distribution 3.618.702,00 15
16  Boksit a.d. Miliéi Metals & Mining 3.324.824,00 6
17 Pretis d.d. Vogosca Aerospace/Defense 3.238.877,00 7
18  Rafinerija ulja d.d. Modri¢a g}ilp/lGo Ie}z'gProduct. and 3.231.064,00 2
19  Vitinka a.d. Kozluk Beverage (Soft) 2.963.774,00 38
20  Pobjeda Rudet d.d. Gorazde Aerospace/Defense 2.673.530,00 13
21 ZTC Banja Vrudica a.d. Tesli¢ é{eera;]li'cicsare Support 2.655.355,00 6
22 Prijedorputevi a.d. Prijedor gg%ﬁ:ﬁrclt?gfl 2.340.849,00 10
23  Standard a.d. Prnjavor Furn/Home Furnishings 2.291.855,00 28
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No. Company Sector Net profit 2017 ROE
. Healthcare Support
24  Guber a.d. Srebrenica Services 2.113.524,00 25
25  Rudnik soli Tuzla d.d. Tuzla Metals & Mining 2.026.820,00 1
" . Engineering/

26 Krajina GP a.d. Banja Luka Co%lstructign 2.015.468,00 3
27  RiTE Gacko a.d. Gacko Metals & Mining 1.731.934,00 0O
28  Bosnamontaza a.d. Prijedor Metals & Mining 1.456.868,00 12
29  SHP CELEX a.d. Banja Luka Paper/Forest Products 1.386.993,00 19
30 BOSKA RK a.d. Banja Luka Retail (General) 1.256.909,00 3

Source: Authors’ calculation based on the data from the financial reports published on the
Sarajevo and Banja Luka Stock Exchange and based on the data by Aswatha Damodaran
(http://pages.stern.nyu.edu/~adamodar/).

Compared to the previous year’s sample, 12 companies are not on the list (JP
Elektroprivreda BiH d.d. Sarajevo, JP HT d.d. Mostar, Klas d.d. Sarajevo, Fad d.d.
Jelah, RiTE Ugljevik a.d. Ugljevik, JP Elektroprivreda HZHB d.d. Mostar, Cisto¢a
a.d. Banja Luka, Hidroelektrane na Trebi$njici a.d. Trebinje, Mira a.d. Prijedor,
Tehnogas - Trn a.d. Laktasi, Zvornikputevi a.d. Zvornik, Napredak a.d. Bijeljina).
It is interesting that among these companies there are three electric power com-
panies which significantly decreased profit last year compared to the year before.
Two newly listed companies in Table 2 are indicated in italics.

Table 4 shows that telecoms lost their leading position due to the significant
decrease in profit, especially in Sarajevo. The leading role was taken over by FDS,
which is also a newly listed company. Igman, Tvornica cementa Kakanj and Fab-
rika cementa Lukavac remained at the top. The highest profitability measured
with ROE was achieved again by Vitinka with 38% of return on equity. The fol-
lowing is Standard and Pivovara Tuzla with 28%, and newly listed Fabrika du-
hana with 23%. Unlike Fabrika duhana, the other two key winners, telecoms,
achieved, as in the previous analysis, a modest return on equity.

5.1 Total market return

The methodology for calculating return and value added applied to BH 30 (17) is
the same as the one used for the year before. The risk premium on the total mar-
ket is determined by starting from the US market that needs to be increased by
the country’s premium risk. According to the Damodaran calculations, the coun-
try’s risk premium was 9.25% in the previous analysis, and it was determined
according to the credit rating, while according to the updated data from January
this year it was 7.5% (http://pages.stern.nyu.edu / ~ adamodar /). In the previous
analysis, the risk premium of the mature market amounted to 5.44%, so the total
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risk premium on equity of the total stock market of BH was 14.94%. According to
the updated data, the risk premiums on the mature market amounted to 5.08%,
so the total risk premium today is 12.58%.

In order to obtain return on the total stock market of BH, it is necessary to
increase the calculated risk premium for a risk-free interest rate. This analysis
also starts from entity bonds as a substitute for real treasury bonds. The average
yield on five-year coupon bonds of the Government of the Federation of BiH
amounted to 3.4% last year and 3.5% on bonds of the Government of Republic of
Srpska. If any of these yields is added to the risk premium, the market return is
rounded to 18%. The current situation is more complicated. Namely, this year the
Republic of Srpska is borrowing more than the Federation because the average of
the last three issues is 3.04 compared to 2.16%. For the entire BiH the average is
2.61%, which together with 12.58% gives the total market return of 15.20% (more
precisely, 15.19).

Table 4 gives net profit and equity for fifteen companies listed on the stock ex-
changes in Banja Luka and Sarajevo, which in 2017 achieved the largest earnings
for shareholders. These 30 most profitable companies are taken as a substitute
for the market index in the entire BiH market. Although in BH 30 (17) simple
averages are used, the index is sufficiently representative for the initial analysis of
the ability to create value for stockholders in BiH. Thus, the companies from the
index BH 30 (17) earned for their shareholders a total of 330,232,448.00 BAM of
net profitin 2017, as opposed to 301,418,590.00 BAM in 2016. The total capital of
these companies in 2017 was 4,141,488,500 BAM, as opposed to 8,492,386,142.00
BAM in 2016. The average ROE of the companies from the index was 7.97% in
2017, as opposed to 3.55% in 2016. By comparing the return on equity of the
companies with the required return of 15.2%, it is not difficult to conclude that
the presented companies operate poorly, just like they did last year. This year’s
better results are not actually good, the improvements are primarily the result of
change in the structure of the index where there are no more companies from the
electric power industry that have the largest value of equity.

The cost of equity of the index BH 30 (17) in the absolute amount for 2017 is:

The cost of equity = 15,2% x 4.141.488.500,00 = 629.506.252,00 BAM

The cost of equity is almost double the net profit so the value added is nega-
tive:

Value added = 330.232.448,00 - 629.506.252,00 = -299.273.804,00 BAM

In order for companies from BH 30 (17) to retain the value of their shares,
they had to earn net profit for shareholders in the amount of capital cost:
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629.506.252,00 BAM. As they achieved substantially lower net profit, the value
added is negative, which means that they lost 299,273,804.00 BAM of the value
of equity because the realized net profit, according to the cost of equity of 15.2%,
satisfies the value of equity of the Neum 30 index:

Opportunity value of equity = 330.232.448,00/ 15,2% = 2.172.581.894,74 BAM

Although the analysis covers the realised earnings power of the best BiH com-
panies listed on both BiH stock exchanges they do not earned enough for their
shareholders. Moreover, the analysed companies lose the value of equity because
they do not realize net profit on the value of equity in the amount of the cost of
equity. In other words, although profitable, these companies do not operate sat-
isfactorily. This analysis is not comparable to the last year’s analysis because the
total equity of the Neum 30 index (17) is half the equity of Neum 30 (16). The
reason for this is primarily the drop out of all three power companies from the
sample, which together have over 4.7 billion of equity. As these companies oper-
ated much worse than the year before, the Neum 30 index (16) would probably
be even worse in 2017.

5.2 Value added for companies from Neum 30(17)

As for the previous year, the analysis of value added was made for 2017 based on
the individual companies from the sample. For these purposes, the same meth-
odology of beta evaluation and systematic risk calculation was used. The differ-
ence is that in the previous analysis, yields on entity bonds for two pairs of com-
panies were taken, while in this analysis the average rate of entity bonds is taken.
The results of this analysis are shown in the Table 5.

Table 5
Joint stock companies listed according to the value added for 2017
No. Company sgc?(fr ngiial Equity Ne;[ f lr;)fit Value added %G
1 Fabrika duhana 0,563 10,09 278.462.813 65.250.213 38.280.779,40 13,7
2 BH Telecom 1,115 17,03  1.055.755.848 63.112.212 -112.432.314,43
3 Telekom Srpske 1,115 17,03 672.946.780 60.054.624  -51.838.787,75
Tvor. cementa 0,992 15,48 147.232.447 15.871.641 -6.333.415,24
Kakanj
5 Igman d.d. Konjic 1,237 18,56 86.692.165 14.866.329 -879.103,25
6 Fabrika cementa 0,992 15,48 136.805.777 12.351.040 -8.281.504,22
7 Unis Ginex 1,237 18,56 54.831.414 10.299.292 340.556,81 0,6
8 Bosnalijek 1,237 18,56 170.189.800  9.746.744  -21.156.200,72
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No. Company sgc(t)gr ngittal Equity Ne:g;lr;)ﬁt Value added %G
9 Mann + Hummel 1,585 22,93 53.877.978  9.146.238 -2.994.814,84
10 BIMAL 0,827 13,4 81.197.395  7.623.305 -2.935.235,00
11 Magros 0,814 13,24 133.815.303  7.441.313 -9.735.303,59
Veletrgovina
12 Banjalucka pivara 0,659 11,29 41.115.188 6.278.533 1.800.131,74 4,3
13 Rudnik mrkog 1,412 20,77 112.117.349 6.190.712  -16.646.150,86
uglja
14 Pivara Tuzla 0,659 11,29 13.125.860 3.672.906 2.243.194,24 17
15 Nestro Petrol 2,145 29,98 24.503.335 3.618.702 -3.628.974,58
16 Boksit 1,412 20,77 54.195.254  3.324.824 -7.714.052,63
17 Pretis 1,237 18,56 47.526.649 3.238.877 -5.393.132,96
18 Rafinerija ulja 1,651 23,77 190.196.563  3.231.064  -41.210.538,70
19 Vitinka 0,688 11,65 7.698.451  2.963.774 2.097.678,60 27,2
20 Pobjeda Rudet 1,237 0,1856 20.226.056  2.673.530 -1.000.019,90
21 ZTC Banja Vrucica 0,828 13,41 42.119.447  2.655.355 -2.826.462,23
22 Prijedorputevi 1,174 17,77 22.995.269  2.340.849 -1.652.801,26
23 Standard 0,962 0,151 8.313.854 2.291.855 1.069.505,45 12,8
24 Guber a.d. 0,828 13,41 8.546.385 2.113.524 1.001.217,84 11,7
25 Rudnik soli Tuzla 1,412 20,77 135.150.272 2.026.820  -25.501.553,22
26 Krajina GP 1,174 17,77 57.089.197  2.015.468 -7.899.366,49
27 RiTE Gacko 1,412 20,77 428.330.639 1.731.934  -66.894.682,35
28 Bosnamontaza 1,242 18,63 12.237.619  1.456.868 -773.695,90
29 SHP CELEX 0,997 15,54 7.409.196  1.386.993 265.346,08 3,5
30 BOSKA RK 0,901 14,33 36.784.197 1.256.909 -3.867.949,99

Source: Authors’ calculation based on the data from the financial reports published on the
Sarajevo and Banja Luka Stock Exchange and based on the data by Aswatha Damodaran
(http://pages.stern.nyu.edu/~adamodar/).

By looking at Table 3 it is easy to see that only eight out of a total of 30 com-
panies from the sample achieved value added and thus increased value for their
shareholders. These companies are marked in italics. All other companies in
the sample, twenty two of them, have a negative value added, which means they
have lost some of their value for their shareholders. Among these eight success-
ful companies, Fabrika duhana d.d. Sarajevo achieved the biggest value added,
which by the size of the profit, did not qualify in the previous analysis for Index
BH 30 (16). Among the companies that achieved the value added in the Index BH
30 (17) in 2016, the company Napredak a.d. Bijeljina did not qualify. Other five
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companies, Banjalucka pivara a.d. Banja Luka, Vitinka a.d. Kozluk, Unis Ginex
d.d. Gorazde, Standard a.d. Prnjavor, Igman d.d. Konjic, qualified for the BH 30
(17) Index. In addition, all companies except for the company Igman, which in
the past analysis realised the highest value added and in the current analysis lost
the value for shareholders, realised the value added.

Relatively speaking, the best of these eight companies is Vitinka, which gener-
ated 27.2% of the value added on its equity. Pivara Tuzla (17%), Fabrika duhana
(13.7%), Standard (12.8%) and Guber (11.7%) made significant value added on
equity, while all other companies realised a single-digit value added on equity,
among which is the last year’s winner Banjalucka pivara with the poor 4.3% in
comparison to the last year’s 29%.

Conclusion

Accounting profit, as much as it can be considered one of the forms of economic
profit, is not a sufficient measure of business success because it does not correlate
directly with the basic business goal: increase in the wealth of stockholders. Eco-
nomic profit or residual income, that is abnormal income or extra earnings, is an
attempt to express more accurately the business success of a company in terms of
contribution of the profit to the increase in the value of the company and there-
fore the increase in the wealth of stockholders. The idea of such business success
representations is to exclude from the realised revenues all capital costs, apart
from interest, as well as the cost of equity, because capital has its price. Moreover,
it is precisely the company’s own capital that is the most expensive.

To illustrate how the concept of value added is qualitatively significantly dif-
ferent from the traditional profit, a simple analysis was made on thirty compa-
nies from Bosnia and Herzegovina listed on the Banja Luka and Sarajevo stock
exchanges which in each of the two analysed years achieved the largest earnings
for their shareholders (after interest and taxes) - the highest net profit. The sam-
ples of companies collected for 2016 and 2017 were called BH 30 (16) and BH 30
(17). We ranked the companies from the samples by the size of the realized net
profit, considering them relative to the used capital, measured by its book value.
A relative view on performance has significantly changed the ranks of success.
This is particularly true for those enterprises that had the largest share of their
own capital, which was especially evident in the first year of the analysis on the
example of companies from the electric power industry. However, even such an
approach to the profitability analysis can not provide an answer to the question
whether the level of earnings gain has been reached in terms of increasing the
wealth of the company’s stockholders.

After the traditional analysis of profitability of the companies from the sam-
ples, we calculated the value added in absolute terms and relative to the used
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capital. Because of insolvency, the stock market has been used with a stepwise
approach to determining value added. For that purose, we have determined the
necessary parameters for calculating the cost of equity as a component of the
total cost of the company’s capital which derives from the interest of sharehold-
ers and represents the minimum profitability that the company should earn for
shareholders in order to obtain a fair reward for deferred spending and a fair
reward for taking over the systematic risk. This is the minimum required re-
turn which retains the existing value of the company’s shares in the market. This
means that only higher profitability of the company creates value added, that is,
increases the wealth of the company’s stockholders.

The metrics of value added showed changes in the picture of the earning
power of companies from the BH 30 (16) and BH 30 (17) indexes, absolutely
and relatively. Most of the analysed companies did not realise value added, but
lost value for stockholders because they did not earn enough to cover the cost of
principal. In other words, regardless of the fact that the companies in the indexes
earned money according to the profit concept creating net profit, they earned a
very modest amount, which could not satisty the interests of the stockholders of
these companies, and thus the interests of the wider community. In this sense, the
analysis of earning power based on the value added has proven to be of a higher
quality than the traditional analysis of accounting profits.
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Pesume

KoHLenT eKkoHOMCKOT poduTa, Cafip’kaH y aHaIM3M JOfaHe BpUjelHO-
CTH, TIOKYII3j je IpaBWIHMje aHa/NM3e MIOCTIOBHOT ycmjexa mpexpyseha y
cMuciny koHTpudynuje npodura nosehawy BpujenHocTH npenyseha u
tiMe noBehamwy doraTcTBa BIacHMKA. Y OCHOBU JOJaHe BPUjEJHOCTH je
i ce off OCTBApEHMX IIPUXO/ia U3Y3MY CBM TPOILKOBM aHI'a)KOBakha Kallu-
Tasa, JaKjie ¥ TPOUIAK ITIABHUIIE, jep M BIACTUTH KaIlUTa/ Ma CBOjY LiM-
jeny. IlITa Buiite, pyjed je 0 HAjCKyI/beM KallMTaly IOBe3aHOM ¢ Hajehum
PM3MKOM OCTBapuBama NpuHOCa. 3a d0/by WIyCTpalMjy OBOI KOHIIENTa
cauMibeHa je aHa/mM3a Hajmpoduradumnujux gpymrasa y buX koja ce xo-
THUPajy Ha damaaydkoj U capajeBcKoj dep3u. AHaM3a je IOKasana Kako
BehuHa TUX #pymITaBa MOC/yje MpeBulle CMPOMAIIHO jep He 3a/j0BO/baBa
VIMIUIMIOVTHY TPOIIAK KalWTa/la, TaKo fIa CYMITVHCKY Iy BPMjeTHOCT
KOjy Cy UM IIOBjepI/IN HbUXOBU BIACHUIIM, COIICTBEHUIY HbUXOBUX aKIU-
ja. VicTo Tako, oBa aHanm3a je mpodiaemMarnsoBasa 3Ha4aj oHux hemaTHo-
CTH KOje ce yoduuajeHo cMaTpajy HajBaKHMjUMa 32 O0CaHCKOXepLieroBay-

Ky IIpUBpefY.

KbyuHe pwujeun: padyyHOBOACTBeHM MNpOdUT, HOpPManmHuU Hpodut,
€KOHOMCKY IIPOUT, TPOLIAK KAINTAL, JOFAHA BPUjeTHOCT.

37






ACTA ECONOMICA Received: 07.11.2018
Volume XVI, No. 29 / December 2018 Revised: 12.11.2018
ISSN 1512-858X, e-ISSN 2232-738X Accepted: 13.12.2018

ORIGINAL SCIENTIFIC PAPER

e e e o000 e e c0 0000000000000 00

o o 00

UDC: 330.341:005.952(497.11)
DOI: 10.7251/ACE1829039)
COBISS.RS-ID 8038168

Sonja Josipovi¢, PhD'
Dejan Molnar, PhD?

Human Capital, Entrepreneurship and Rural Growth of the
Serbian Economy

Jbypcku Kanutan, npeay3eTHULITBO U PypPaIHU PacT CPCKe
npuspepge

Abstract

In the new economy, based on knowledge and innovation, the concept
of human capital is becoming an increasingly important factor of growth
(and development) not only for urban, but also for rural areas. The studies
dealing with the analysis of the available human capital at the local level
have highlighted its significant presence in rural areas characterised by a
“specific environmental quality”, defined in the literature as rural outdoor
amenities. Highly educated individuals who live and work with their
families in these areas are responsible for the successful transformation
of the local economy, employment growth, the improvement of living
standard, development of entrepreneurship, and achievement of high rates
of economic growth. This paper is aimed at analysing the relevance of the
concept of human capital for rural development, with special emphasis
on the rural development of Serbia. The paper presents the results of an
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empirical study of the model of economic growth of rural areas in Serbia,
based on the panel data analysis, during a five-year period. According to
the results, human capital and entrepreneurship have a significant impact
on economic growth. Additionally, there are significant differences in
the rate of economic growth between the rural areas with high and low
outdoor amenities in Serbia. Human capital and entrepreneurship are
represented in the models of rural economy growth as determinants of the
development mechanism through which rural economies grow.

Key words: rural areas, outdoor amenities, human capital, entrepreneur-
ship, rural growth, Serbia.

JEL Classification: J24, L26, R12.

Introduction

Important factors which shape economic growth (and development) of rural ar-
eas in the 21st century are: structure of industry, volume of human capital, volume
of entrepreneurial capital, natural amenities (climate and the beauty of natural
landscape), built facilities (development of infrastructure that provides opportu-
nities for different recreational activities), rich cultural/historical heritage, devel-
opment of transport infrastructure and geographical location (distance, proximity
to the market of inputs and outputs).

Research studies carried out at the end of 20™ and the beginning of 21 cen-
tury are credited for extending the hypothesis on the importance of the concept
of human capital for rural development. Although the volume of human capital
is smaller in rural areas than in urban, rural development also depends on new
combinations of knowledge and ideas (Wojan & McGranahan, 2007; McGrana-
han, Wojan & Lambert, 2010; Josipovi¢, 2018 a). In addition to the concept of
human capital, the concept of entrepreneurial capital is relevant for rural devel-
opment. At the local level, entrepreneurial capital has been recognized as one of
the factors that can ensure linking of knowledge and competencies of individuals
with economic growth through its commercialization by establishing new enter-
prises. The growth of entrepreneurial activities in rural areas provides the neces-
sary capital for diversification of the local economy, primarily through the devel-
opment of the secondary and tertiary sector. Also, entrepreneurship has proven
to be a good option for expanding sources of income, increasing local employ-
ment and raising the living standard of rural residents.

This paper is aimed at analysing the relevance of the concept of human capital
for rural development, with particular reference to the rural development of Ser-
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bia. The presence of human capital and entrepreneurship in the growth models of
the rural economy can be seen as determinants of the mechanism through which
rural economies grow. Important prerequisites for defining an appropriate model
of rural economic growth are the existence of outdoor amenities and a significant
volume of human capital, and the development of entrepreneurship and entrepre-
neurial spirit within the rural population.
The basic research questions in this paper are:
- Does the relationship between human capital and the economic growth of a
particular rural area depend on two local prerequisites: outdoor amenities of
a given rural area and the level of entrepreneurial activity that characterises
it?
- Can the relationship between the level of human capital and the economic
growth of rural areas in Serbia be identified?
— Are there significant differences in the rate of economic growth between
rural areas of high, medium and low outdoor amenities in Serbia?

The paper is divided into five parts. After the introduction, the second part
gives an overview of the results of previous empirical research on the role of fac-
tors of outdoor amenities in attracting human capital and the relevance of the
concept of human capital for rural development. In addition, in this part of the
paper, methods for quantifying human capital for the needs of conducting em-
pirical research are explained. The third part gives an overview of the results of
previous empirical research on the significance of the concept of entrepreneur-
ship for rural development and explains its role in endogenous growth models.
The fourth part of the paper contains the results of the application of the model
of the economic growth of rural areas in Serbia based on panel data analysis that
includes outdoor amenities, human capital and entrepreneurship as factors that
can have a significant impact on rural economic growth. The last part of the pa-
per refers to concluding observations and recommendations for rural policy. A
special importance is given to the instruments for improvement of rural environ-
ment and stimulation of investments necessary for improvement of the quality
of available human capital and growth of entrepreneurial activities in rural areas
in Serbia.

1 Human capital and rural outdoor amenities

According to traditional models, the direction of migration of the population
is significantly shaped by economic factors such as employment opportunities,
income levels, real estate prices, etc. Due to the technological development, in-
crease in living standard and change in people’s preferences, demand for specific
rural outdoor amenities is rising.
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In developed economies, outdoor amenities (natural, built and cultural) play
an important role in shaping the migration movements of the population between
the urban and rural areas. Different factors of rural outdoor amenities (pleasant
climate, different topography, rich water and forest resources, possibilities for rest
and recreation in nature, rich cultural/historical heritage, etc.) can be in the func-
tion of attracting and retaining the working age population, new entrepreneurs,
tourists, as well as the retired population.

Rural areas characterised by outdoor amenities and significant human capi-
tal have a greater potential for economic growth than other rural areas. In the
growth models of rural economy, outdoor amenities and human capital are the
part of a mechanism that can provide the necessary transformation and growth
of the rural economy (Josipovi¢, 2018, p. 49). In order to provide a theoretical
explanation and empirical confirmation of the impact of outdoor amenities on
rural economic performance Deller, Tsai & Marcouiller (2001) presented a struc-
tural model of regional economic growth, which includes the impact of rural
amenities. The basic assumption of the model is that an increase in national in-
come increases the demand for outdoor amenities and other factors that improve
the living conditions. The model was estimated on a sample of 2,243 rural areas
in the US with the use of econometric comparative data models. According to the
research results, economic growth is influenced by four groups of factors: market,
human capital, fiscal policy measures and outdoor amenities (climate, land, avail-
able water resources, winter recreational activities and infrastructure develop-
ment). The outdoor amenities affect rural economic growth in the following way
(Deller et al., 2001, pp. 361-362):

— The climate has a strong impact on the growth of the rural population.

- Rural areas that are rich in water resources have higher rates of population

growth and income per capita.

— The development of regional infrastructure and the availability of winter

recreational activities have a significant, positive impact on the growth of
population, employment and income per capita.

Wu & Gopinath (2008) analysed the impact of factors such as natural ameni-
ties, available human and physical capital, and geographical position, on spatial
differences in terms of economic development. Their contribution is reflected in
providing a theoretical explanation and empirical confirmation of the relation-
ship between the natural amenities and the spatial differences in terms of the
amount of average income per capita and the price of real estates. According to
the developed theoretical model, the individual chooses the location for life and
work to maximise the overall usefulness taking into account the trade-off be-
tween the amount of income that can be earned, the prices of real estates and the
outdoor amenities of the given locations.
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Rural amenities affect economic growth (employment growth and rural en-
trepreneurship development) indirectly through the impact on net-migrations,
whose most significant part are highly educated individuals (Figure 1).

Development
of rural
entrepreneurship

Net-migrations

Outdoor H ital
amenities uman capita

Figure 1. Link between the concept of outdoor amenities and the concept of human
capital with rural development
Source: Author’s presentation

Employment growth

The results of research on the role of human capital in rural growth (and de-
velopment) have confirmed the hypothesis: if rural areas are characterized by a
high volume of human capital, then knowledge and skills of individuals are more
important for the development of local economies (McGranahan et al., 2010; Ul-
rich-Schad, 2015). In the US and the EU member states, a significant part of the
migration flow of the population between the urban and rural areas is highly
educated, creative and talented individuals who are willing to move from cities
and start their own business in rural areas of high outdoor amenities. These areas
are mostly inhabited by individuals between 25 and 50 who want to provide the
best possible conditions for raising their families and the possibility for rest and
recreation in nature. Also, these individuals are often new rural entrepreneurs.
They are ready to launch the initiative and take the risk of a new business venture
characterized by a high degree of uncertainty. Mostly the population between
15 and 34 leave these rural areas in order to gain education, build a career and
provide financial security.

In order to test the hypothesis on the connection of human capital with eco-
nomic growth, one can ask the following question: How can the level of available
human capital in a particular geographical area be best measured (quantified)?
According to the approach that has been long present in the literature, human
capital can be viewed through the level of formal education of the population/
employees. It starts from the assumption that education represents the most im-
portant investment in human capital.

Lucas (1988) pointed to the importance of clustering, the creation of a hu-
man capital cluster in a specific geographic area. The biggest economic growth
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is characteristic for the cities whose greatest competitive advantage is reflected
in the creation of the so-called “human capital clusters” that enable the transfer
of knowledge and information and are becoming more and more important for
the development of innovation and increase in productivity at the regional level.
Knowledge relates to individuals, not to certain industries, and thanks to the
process of clustering (grouping) of highly educated individuals and their skills,
talent and entrepreneurial abilities, the so-called externalities of human capital
that generate economic growth. The most developed cities are “incubators” of
creativity and innovation where human capital plays an important role in foster-
ing economic growth.

At the beginning of 21* century, the concept of human capital was defined as
creative human capital (Florida, Mellander & Stolarick, 2008). According to this
concept, the extent of human capital can be measured by the structure of employ-
ee profession. Human capital consists of individuals who perform the so-called
creative professions such as: computers and mathemathics, engineering, manage-
ment, education, finance and business, art, design, entertainment, sports, media,
etc. Today, both concepts of human capital are relevant and have a complemen-
tary role in economic growth (and development). Highly educated individuals
and the creative class represent a good approximation for the extent of available
human capital in a specific geographic area (Florida et al., 2008). Creative capital
represents a better measure of human capital when considering its impact on
economic growth as a determinant of regional productivity. Unlike creative capi-
tal, human capital observed through the level of achieved formal education of
employees contributes to the increase in total wealth at the regional level.

2 Human capital and rural entrepreneurship

The role of entrepreneurship in the exploitation of knowledge has been recog-
nized in the third generation of the endogenous growth model. A high level of
accumulated capital of knowledge is needed, but it is not a sufficient condition
for economic growth (Acs, Audretsch, Braunerhjelm & Carlsson, 2004). The
achievement of a high rate of economic growth, at the national and regional level,
depends equally on the resources provided for creating knowledge (investment
in research and development) and the development of entrepreneurial skills and
abilities. Economic growth requires researchers who create inventions and entre-
preneurs who successfully commercialise them.

Empirical research carried out in the member countries of the Organization
for Economic Co-operation and Development (OECD)? confirmed the hypoth-
esis that entrepreneurship is a link between the created knowledge on the one

3 See more in: Acs et. al., 2004.
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hand and its commercialisation in new business ventures on the other. The de-
veloped model of economic growth with entrepreneurship was assessed using
econometric methods and panel data analysis (a model of fixed effects) and it
was concluded that entrepreneurship had a significant, positive impact on the
growth of gross domestic product during the period 1981-2001. The highest rates
of economic growth were characteristic for the member states that had high in-
vestments in research and development during the period and the high partici-
pation of entrepreneurs in the total number of employees. Also, research studies
carried out in the US area (Michelacci, 2003) that analysed the impact of R & D
activities (number of patents,% of the population engaged in research and devel-
opment activities) and entrepreneurship (measured by the participation of the
number of the self-employed in the total number of the employed) on economic
growth (unemployment rate and gross domestic product) have confirmed the
hypothesis that high investments in research and development will not contrib-
ute to economic growth due to the lack of entrepreneurial abilities of the working
population.

The role of human capital in creating and developing entrepreneurial initia-
tives in rural areas is significant. Human capital has been recognized as one of
the factors that stimulate the growth of entrepreneurial activities at the local level
(Audretsch, Lehmann & Seitz, 2017). In developed economies, rural areas of ex-
ceptional outdoor amenities that have significant human capital have better eco-
nomic performance thanks to innovations and dynamic entrepreneurship.

There is a gap in the literature regarding realised empirical research whose
tasks are reflected in the role of entrepreneurship in rural economic growth (and
development) and the analysis of factors that stimulate the development of entre-
preneurship in rural areas. The results of the previous research (Acs et al., 2004;
Audretsch, Bonte & Keilbach, 2008; McGranahan et al., 2010; Fritsch & Sorgner,
2013; Komarek & Loveridge, 2014; Josipovi¢, 2018b) pointed to the following:
if rural areas are characterized by a high level of entrepreneurial activities, then
entrepreneurship has a positive impact on rural economic growth. Rural areas with
great outdoor amenities* that had a high volume of human capital and a high vol-
ume of entrepreneurial activities, had the greatest economic growth, the growth
in employment rates and the number of SMEs and entrepreneurs in the 1990s
in the United States. Thanks to these rural areas, the national economy has been
transformed entirely by reducing the dependence on traditional sectors such as
agriculture, forestry and mining and developing the processing industry and ter-
tiary activities such as trade, services and rural tourism. The contribution of the

* Identified on the basis of the widely accepted composite index of outdoor amenities (McGrana-
han et al,, 2010) as a synthetic indicator of various factors of natural and built amenities of the rural
environment.
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outdoor amenities is reflected in ensuring the long-term sustainable interaction
of human capital and entrepreneurship, ie enabling long-term growth of both hu-
man capital and entrepreneurial activities. Today, the growth of entrepreneurial
activity in rural areas with great outdoor amenities is most often associated with
the service sector: computer programming, data processing and other computer
services, engineering services, broker and dealer services, legal services, banking
and financial services, insurance services, accounting and auditing, bookkeeping
services and others.

Regional variations in terms of the volume of entrepreneurial activities can be
explained by various factors, such as: the volume of human capital, the structure
of industry, the level of income, the unemployment rate, outdoor amenities as
important indicators of living conditions, population density, etc. Empirical re-
search (Gottlieb, 1994, p. 273) carried out using interviews as research techniques
confirmed that factors determining living conditions have a significant impact
when entrepreneurs decide on a potential location for running a business. Fac-
tors such as climate conditions, recreational and cultural facilities, good schools
and environmental protection are ranked at the very top. Traditional factors for
locating enterprises in rural areas (cheap labour, lower taxes, tax rates, etc.) are
less important and are most often ranked below the outdoor amenities factor.
Factors such as labour supply and proximity to the market are more important
than outdoor amenities.

Since outdoor amenities are locally specific, non-market goods and services
that are primarily benefit for the existing and new rural residents, the question
may arise: Do specific local outdoor amenities have the power to attract and re-
tain new rural highly educated entrepreneurs? In the literature that explains the
connection between human capital and entrepreneurship, the so-called entrepre-
neurial human capital was introduced as the term that relates to knowledge and
skills (competences) held by entrepreneurs (Skuras, Meccheri, Moreira, Rosell
& Stathopoulou, 2005). Formal (education and training) and informal elements
(work experience, business experience, environment, etc.) have a significant role
in the accumulation of entrepreneurial human capital in a particular rural area.

The economic goals of the entrepreneur and the social goals of economic de-
velopment are more strongly linked in the rural areas than in the urban (Harpa,
2017, p. 966). The concept of rural entrepreneurship is relevant for the rural areas
with great outdoor amenities (Korsgaard, Miiller & Tanvig, 2015). This specific
form of entrepreneurship refers to all forms of entrepreneurship which are based
on a firm connection between an entrepreneurial activity and a particular rural
environment, that is, unique factors of a certain rural area. Factors of outdoor
amenities (natural, recreational, historical and cultural) represent the necessary
inputs for the development of rural entrepreneurship. Rural entrepreneurs create
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a new economic value through a creative combination of different locally specific
rural resources. He is the owner-manager who is ready to take risks, manages
business opportunities, gets a reward for success, but also bears consequences
in case of failure. As managers, they decide on their own when they will be in-
novative, what innovations they will adopt and how they will provide the capital
needed to initiate change and provide competitive advantage. The most common
motivators that influence the decision of an individual to become a rural entre-
preneur have been identified: the ability to realize their own ideas, the possibility
of additional income and return to the labour market (alternative to unemploy-
ment) (Paunescu, Staicu & Pop, 2018).

The basis of rural entrepreneurship is the combination of locally specific re-
sources aimed at creating value added not only for entrepreneurs, but also for
the rural economy. The specificity of rural entrepreneurship in relation to other
forms of entrepreneurship is reflected in its close connection with a particular
rural area. Its advantage is reflected in the contribution to the efficient use of
available rural resources and the connection with a particular rural area over a
longer period of time (Korsgaard et al., 2015).

Entrepreneurship, the founding and growth of new enterprises is an impor-
tant dimension of innovation and a key indicator of smart rural development
(Naldi, Nilsson, Westlund & Wixe, 2015, p. 96). New businesses are created as a
result of creativity of entrepreneurs and create a new value for the local economy
through new products, services and new forms of business and contribute to the
improvement of local living conditions. In addition to numerous advantages for
the development of rural entrepreneurship (locally specific advantages that make
up the natural, recreational, cultural and social amenities, low-cost labor, avail-
ability and low price of land, focus on business in a particular market niche, etc.),
rural areas are characterized by certain barriers which make it difficult to launch
entrepreneurial initiatives. The most common barriers are: underdevelopment of
local infrastructure and institutions, low volume of human capital and underde-
velopment of business networks and financial markets.

In the new economy, rural development must be based on the creation of new
knowledge, ideas and innovations and the development of entrepreneurship. In
this process, a key role belongs to the highly educated individuals who inhabit
rural areas to enjoy locally specific benefits provided by their high quality liv-
ing conditions (rich natural landscape, leisure and recreation possibilities and
rich cultural facilities). It is necessary to improve entrepreneurial capital in rural
areas through local strategies for developing entrepreneurship and by formu-
lating appropriate policies and instruments. Entrepreneurial capital represents
the capacity of the region, the city or the state to encourage and support new
entrepreneurial initiatives by providing assistance in problem solving, reducing
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bureaucracy, organizing training aimed at providing support in planning and de-
veloping managerial skills within rural population by securing favorable sources
of financing from banks and other financial institutions, etc. (Audretsch et al.,
2008, pp. 687-688). In addition, entrepreneurial capital can be treated as an en-
vironment of agents, practices, traditions and institutions of economy, region or
society which stimulates entrepreneurial behavior and the culture of risk taking.

3 The model of economic growth of rural areas in Serbia

After the theoretical explanation and the given literature review on the impor-
tance of the three concepts (outdoor amenities, human capital and entrepreneur-
ship) for rural development, in this part of the paper a developed model of eco-
nomic growth of rural areas in Serbia is presented. The model was developed to
analyse the impact of human capital on the economic growth of Serbia’s rural
economy over a five-year period. Also, in this part of the paper we will present
the results of the conducted empirical research obtained by the assessment of
the proposed model of economic growth using appropriate statistical methods,
econometric models and panel methods.

3.1 Description of the model and research hypotheses

Basically, the developed model of economic growth of rural areas in Serbia in-
cludes outdoor amenities, human capital and entrepreneurship as factors that
can have a significant impact on economic growth. The model was developed in
order to:
— analyse the impact of human capital on the growth of the rural economy in
Serbia,
— research the correlation between the growth in the volume of human capital
and the growth of entrepreneurial activities in the rural areas in Serbia and
- analyse the connection between outdoor amenities (natural and built) and
the growth of the rural economy in Serbia.

There are two starting hypotheses in empirical research:

H1: Human capital has a significant, positive impact on the economic growth of
the rural areas in Serbia.

H2: There are significant differences in the rate of economic growth between the
rural areas of high and low outdoor amenities in Serbia.

Table 1 describes the variables from the developed model of economic growth
of the rural areas in Serbia.

48



Acta Economica, Volume XVI, No. 29 / December 2018 39-62

Table 1
Description of variables from the model of rural economic growth of Serbia
Variables Description
Traditional measure - participation of the number of employees with higher
Human education in the total number of employees.
capital Source: Department of Labor Force Survey, Statistical Office of the Republic of
Serbia, 2009-2013.
Participation of the number of entrepreneurs in the total number of enterprises
(entrepreneurs, micro, small, medium and large enterprises).
Entrepreneurs Source: “Report on Small and Medium Enterprises and Entrepreneurship”,
Ministry of Economy, Planning and Regional Development, Republic Institute
for Development and National Agency for Regional Development, 2009-2013.
Participation in the number of employees in the primary sector (Agriculture,
Primary forestry and water management; Mining; Mining and Quarrying) in the total
sector - number of employees.
employment  Source: “Municipalities and Regions in the Republic of Serbia”, Statistical Office
of the Republic of Serbia, 2009-2013.
Participation in the number of employees in the secondary sector
Secondary (Manufacturing industry; Electricity, gas and steam supply; Water supply and
sector - waste water management; Civil Engineering) in the total number of employees.
employment  Source: “Municipalities and Regions in the Republic of Serbia”, Statistical Office
of the Republic of Serbia, 2009-2013.
Participation in the number of employees in the tertiary sector (Wholesale
and retail trade and repair of motor vehicles; Transport and storage;
Tertiary Accommodation and food services; Information and communication; Financial
sector - activities and insurance activities; Real estate activities) in the total number of
employment  employees.
Source: “Municipalities and Regions in the Republic of Serbia’, Statistical Office
of the Republic of Serbia, 2009-2013.
Participation in the number of employees in the quaternary sector (Professional,
scientific, innovation and technical activities; Administrative and support
Quaternary  service activities; State administration and compulsory social security;
sector - Education; Health and social protection; Art, entertainment and recreation;
employment  Other service activities) in the total number of employees.
Source: “Municipalities and Regions in the Republic of Serbia”, Statistical Office
of the Republic of Serbia 2009-2013.
Working age Participation in the number of inhabitants aged 15 to 65 in the total population.
: Source: “Municipalities and Regions in the Republic of Serbia’, Statistical Office
population ¢ ) . b
of the Republic of Serbia, 2009-2013.
Participation in the number of inhabitants up to 14 in the total number of
Young inhabitants.
population Source: “Municipalities and Regions in the Republic of Serbia’, Statistical Office
of the Republic of Serbia, 2009-2013.
Growth rate of the number of entrepreneurs in the total number of employees
Th calculated as the participation of the number of entrepreneurs in the total
e rate of : - ;
the rural number of employees in the current year in relation to the number of
. entrepreneurs in the total number of employees in the previous year.
economic p : . .
growth Source: “Report on Small and Medium Enterprises and Entrepreneurship’,
Ministry of Economy, Planning and Regional Development, Republic Institute
(dependent . ;
variable) for Development and National Agency for Regional Development, 2009-2013

and “Municipalities and Regions in the Republic of Serbia’, Statistical Office of
the Republic of Serbia, 2009-2013.

Source: Author’s presentation
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For the purpose of assessing the developed model of rural economic growth
in Serbia, human capital has been quantified based on the approach that takes
human capital as “highly educated” human capital. Human capital has been quan-
tified through the analysis of the level of formal education of employees in the
rural areas in Serbia, that is, as the participation of the number of employees with
higher education in the total number of employees.

In empirical research, the measurement of the volume of entrepreneurial ac-
tivities in a particular area most often depends on the available statistical data.
Given that rural areas are not homogeneous in terms of the size of their territory,
in empirical research in order to compare the range of entrepreneurial activi-
ties between different rural areas, the number of entrepreneurs is usually stand-
ardised in relation to the total number of enterprises (ecological approach) or in
relation to the total number of employees (labour markets approach) (Josipovic,
Dondur & Pokrajac, 2018). Given the heterogeneity of the observed rural areas
in Serbia, the volume of entrepreneurial activity in each observed rural area has
been measured by the participation of the number of entrepreneurs in the total
number of enterprises.

In addition to human capital and the number of entrepreneurs, other inde-
pendent variables are included in the model, which, according to similar studies
(McGranahan et al., 2010), can have a significant impact on economic growth
during the observed five-year period: employment by sector, working age popu-
lation and young population. Rural economic growth (dependent variable) has
been quantified by the growth rate of the number of entrepreneurs in the total
number of employees.

The influence of all independent variables from the model on the growth rate
of the number of entrepreneurs in the total number of employees was analysed
during the period 2009-2013 on a sample consisting of 24 rural areas in Serbia®.
In order to analyse the relationship between outdoor amenities and economic
growth, the rural areas are classified into three groups (areas of high, medium
and low outdoor amenities) based on research that presented the classification
of the rural areas in Serbia in terms of outdoor amenities (Josipovi¢, 2018 b;
Rikalovi¢ & Josipovi¢, 2018).

3.2 Results of empirical research

Since the number of observation units (rural areas) included in the survey is
small (24 rural areas) and there is no possibility of their increase, the econometric
models and panel analyses were used to test the starting hypotheses. The initial
specification of the panel analyses for evaluating the determinants of the rural
economic growth in Serbia is a pooled data analysis with dummy variables. Also,

> Due to lack of data the survey will not include the rural areas of Kosovo and Metohija.
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the panel analysis with dummy variables was selected to include the heterogene-
ity between the rural areas in Serbia in terms of outdoor amenities that distin-
guish them. The model includes dummy variables for three groups of the rural
areas: areas of high, medium and low outdoor amenities. In this way, the varia-
tion of the dependent variable (the growth rate of the number of entrepreneurs
in the total number of employees) in the rural areas is directly included in the
model. The selected pooled data analysis with dummy variables is a model with
a constant, which makes the number of dummy variables smaller by one than
the number of formed groups of the rural areas. The model includes two dummy
variables, one related to the rural areas of high outdoor amenities and the other
relating to rural areas of medium outdoor amenities.

The pooled data analysis of economic growth in Serbia with two dummy vari-
ables can be expressed in the following form:

SRit 2161 +/812V2+513‘/3 +/82Kit +/63Pit +ﬁ4KPtt +/65PRit +ﬁ6SEit —"_
57TER1'[ + ﬁSKVAit + /39Rsit + BIOMRt + uit

where:
SR, - the growth rate of the number of entrepreneurs in the total number
of employees,
V, - dummy variable, takes value 1 for the rural areas of high outdoor
amenities, and value 0 for other rural areas,
V., - dummy variable, takes value 1 for the rural areas of the medium out-
door amenities, and the value 0 for other rural areas,
K, - human capital,
. - entrepreneurs,
KP, - interaction of human capital and entrepreneurship,
PR, - employment (primary sector),
SE, - employment (secondary sector),

TER, - employment (tertiary sector)

it
KVA, - employment (quaternary sector),

RS, - participation of the working age population (15-65 years old) in the
total population;

MP, - participation of the young population (0-14 years old) in the total
population;

u, — random model error.

Table 2 shows the descriptive statistics of all variables from the model.
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Table 2
Descriptive statistics of all variables from the pooled data analysis of the rural economic
growth in Serbia with two dummy variables

Variable Mean Minimum Maximum  Std. dev.
Rate of growth of the number of total 3.10 -11.19 27-75 727
entrepreneurs in the total number  between -2.71 8.54 2.43
of employees within -8.12 23.54 6.87
total 17.05 7.76 30.01 4.64
“Highly educated” human capital between 10.36 25.63 3.92
within 10.91 23.69 2.50
Participation in the number of total 77.62 56.99 84.62 5:30
entrepreneurs in the total number  between 58.78 83.81 5.35
of enterprises within 7445 79.53 0.70
total 5.52 0.98 15.72 3.55
Employment - primary sector between 1.33 14.49 3.55
within 3.64 8.05 0.62
total 38.77 26.98 52.71 6.01
Employment - secondary sector between 29.11 50.20 5.97
within 33.93 43.57 1.29
total 20.44 10.38 32.27 4.76
Employment — tertiary sector between 12.34 30.42 4.67
within 16.53 24.14 1.27
total 35.17 20.72 48.24 5.10
Employment — quaternary sector ~ between 27.39 46.13 4.72
within 28.08 39.50 2.12
total 67.20 63.08 69.91 1.64
Working age population between 63.84 69.58 1.62
within 65.72 68.26 0.41
total 14.52 11.49 20.65 1.68
Young population between 11.86 19.33 1.59
within 11.83 16.71 0.62

Source: Author’ presentation

Pooled data analysis with two dummy variables was evaluated by the gener-
alised least squares method due to the identified presence of autocorrelation and
heteroskedasticity. Table 3 shows the results of testing the starting assumptions of
the panel data analysis with dummy variables.
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Table 3
Test of the starting assumptions of the Model of rural economic growth in Serbia

Assumption / Test Realised value of statistics

(p - value)
Autocorrelation / Wooldridge Test 12.18 (0.0020)
Heteroskedasticity / Breusch Pagan/
Cook Weisberg Test 10.83 (0.0013)
Specification error / RESET test 0.88 (0.4547)

Source: Author’s presentation

Table 4 shows the results of the evaluation of the starting and final pooled
data analysis of economic growth of the rural areas in Serbia with two dummy
variables by the generalised least squares method. The final (reduced) model is
a starting model without a variable which according to the results does not have
a significant influence on the growth rate of the number of entrepreneurs in the
total number of employees, ie without the participation of the number of employ-

ees in the quaternary sector in the total number of employees.

Table 4
Results of the evaluation of the starting and final pooled data analysis of economic
growth of the rural areas in Serbia

Independent variables Model with all variables Final model
Estimatedreg. p - value Estimatedreg. p- value
coefficient coefficient
Constant -210.023 0.001 -164.016 0.027
Human capital 8.137 0.002 8.133 0.002
Entrepreneurship 2.303 0.000 2.312 0.000
Human capital* Entrepreneurship -0.103 0.002 -0.102 0.002
Employment - primary sector 1.677 0.000 1.242 0.000
Employment - secondary sector 1.133 0.001 0.708 0.000
Employment - tertiary sector 1.660 0.000 1.255 0.000
Employment — quaternary sector 0.434 0.172 - -
Working age population -1.484 0.000 -1.546 0.000
Young population 2.040 0.000 2.038 0.000
Rural areas of high outdoor amenities -4.575 0.002 -4.692 0.002
Rural areas of medium outdoor amenities -1.891 0.228 -2.089 0.190
R* (R*corrected) 0.41 (0.35) 0.40 (0.35)
F statistics 6.71 (0.00) 7.31 (0.00)

Source: Author’s presentation

Based on the presented results of evaluating the developed model of economic

growth of the rural areas in Serbia, we can conclude the following:

53



Human Capital, Entrepreneurship and
Sonja Josipovié, PhD et al. Rural Growth of the Serbian Economy

- The whole regression is statistically significant (at the level of significance
of 1%).

— We can confirm the starting hypothesis H1, human capital has a significant
and positive impact on the growth rate of the number of entrepreneurs in the
total number of employees.

- Other explanatory variables in the model, apart from the participation of the
number of employees in the quaternary sector, are statistically significant.
The increase in the number of employees in the primary, secondary and
tertiary sector as well as in young population has a significant and positive
impact on the growth rate of the number of entrepreneurs in the total
number of employees (the associated probability of F statistics is less than
0.05). The growth of the working age population does not contribute to
the increase in the growth rate of the number of entrepreneurs in the total
number of employees.

- All independent variables included in the model explain about 40% of
variations of the dependent variable, the growth rate of the number of
entrepreneurs in the total number of employees.

- We can confirm the starting hypothesis H2 that there are significant
differences in terms of the rate of economic growth between rural areas of high
and low outdoor amenities in Serbia. The included dummy variable in the
model that refers to the rural areas of high outdoor amenities is significant
with the negative sign of the estimated coefficient, meaning that the rural
areas of high outdoor amenities (Zlatibor, Raska, Moravica, P¢inja and Bor
Districts) have a lower growth rate of the number of entrepreneurs in the
total number of employees in relation to the rural areas of low outdoor
amenities (Srem, South Banat, Central Banat, North Backa, Podunavlje,
West Backa and North Banat Districts).

3.3 Discussion

The empirical research results show that human capital and entrepreneurship
have a significant positive impact on rural growth in Serbia. Unlike the results of
similar surveys carried out in the rural areas in the United States and EU Mem-
ber States (Wojan & McGranahan, 2007; Fritsch & Sorgner, 2013; McGranahan
et al., 2010), rural areas of high outdoor amenities in Serbia did not use their
comparative advantage (pleasant climate reflected in lower temperature fluctua-
tions between summer and winter temperatures, different topography, rich water
and forest resources, possibility for different recreational activities and developed
transport infrastructure) as an instrument for the development of rural enterpre-
neurship.
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Rural areas of high outdoor amenities in Serbia failed to attract a higher vol-
ume of human capital over the observed period compared to the rural areas of
medium and low outdoor amenities. The volume of human capital above the
average for all rural areas (16.90%) is a characteristic of only three rural areas of
high outdoor amenities, Raska (19.20%), Bor (17.83%) and Moravica Districts
(17.31%). Also, during the observed period 2009-2013 only three out of five rural
areas of high outdoor amenities (Raska, P¢inja and Zlatibor Districts) had the
average rate of economic growth above the average for all rural areas of 3.10%
(Chart 1). During the observed period South Banat District which belongs to
the group of rural areas of medium outdoor amenities had the highest average
economic growth rate (8.54%).

in the total number of employees (%)
w

Growth rate of the number of entrepreneurs

0
P e o o o o S L =L s T =T T =T = = T S o o B
O © © © © © © © O O O o o O o o O o vt o © o ©
‘' ' 'C £ C ©C CCCCCC ' C C C 'C 'C C 'C 'C 'C T
B e = e s e e B e s B
QL v v v o un nu v u wuw wu unu u u v u u u u wu v u u u wu
OO0 000000000000 0000000000
© ®© + @© & + © © ®© © S 0 % ¥ © © © ®© + c ©
O > ® O ®©® ®© O 8 T E o = 0 O ¥ > x = © g- 7
= BT € £°9 € 3 @ ® 7z @ o > Q9 £ U ® 0 £ c = un o
2 @ © g L © 7 w0 & Q9 g 5 T 5 & ® w ®© 5 ® @ ©® ®©
o g® @ mao & F s S8 c w© @ > @ 4ad @ £ & a
[ — @ N c 0 & o SN = = c 9 =
S5 ® © © ] S

N o= — v = £ ~ hed ] 5 B

+ o o o 3 0 >

c a 9 = [SE- [}

8 =2 =2 (%] %]

Graph 1. The growth rate of the number of entrepreneurs in the total number of
employees, the average for the period 2009-2013.

Source: Presentation of the author based on the data from the publication: “Report
on Small and Medium Enterprises and Entrepreneurship” (2009, 2010, 2011, 2012,
2013) and publication: “Municipalities and Regions in the Republic of Serbia” (2008,
2009, 2011, 2012, 2013.)

The results of the evaluation of the rural economic growth model developed
by McGranahan et al. (2010) pointed to the synergetic effect of human capital
and entrepreneurship on economic growth of the rural areas in the US during
the 1990s. Human capital is more strongly linked to the rural economy which
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has a high volume of entrepreneurial activities. And vice versa, entrepreneurship
will have a significant impact on economic growth if it has an advantage reflected
in the knowledge, innovation and talent of human capital. Rural areas of high
outdoor amenities which had a high volume of both human capital and entrepre-
neurial activities had the highest economic growth (growth of the employment
rate and small and medium enterprises and entrepreneurs).

Based on the obtained results of the evaluation of the model of economic
growth of rural areas in Serbia, it can not be concluded if human capital will be
more strongly linked to the rural economy which has a high volume of entrepre-
neurial activities. The negative sign of the estimated coefficient with the vari-
able interaction of human capital and the number of entrepreneurs in the total
number of enterprises (Table 4) indicates the possible interdependence between
the effects of human capital and the number of entrepreneurs on the rate of eco-
nomic growth. The negative sign can indicate that at the higher levels of the vol-
ume of entrepreneurial activity, the relationship of human capital and the growth
rate of the number of entrepreneurs in the total number of employees is weaker,
i.e. it weakens as the values of the first predictor (the number of entrepreneurs in
the total number of companies) grow. Table 5 gives calculation of the correlation
coefficient between human capital and the rate of economic growth for the rural
areas characterized by the lowest participation of the number of entrepreneurs in
the total number of enterprises (six rural areas, 25% of the sample).

Table 5
Relationship between human capital and the rate of economic growth - rural areas with
low participation of the number of entrepreneurs in the total number of enterprises

Rural areas with low participation “Highly The rate of Correlation coefficient
of the number of enterpreneurs in educated” economic  of human capital and the
the total number of enterprises human capital growth rate of economic growth
Moravica District 17.31 2.29

West Backa District 20.58 4.62

Nisava District 25.63 4.18

North Banat District 17.54 1.66 072

South Backa District 24.91 8.54

North Backa District 17.56 4.08

Source: Presentation of the author based on data calculated for the observed period 2009-2013

The correlation coefficient between human capital and the rate of economic
growth for the rural areas characterized by the lowest participation of the num-
ber of entrepreneurs in the total number of enterprises is high, amounting to
0.72, which is confirmed by the negative sign of the estimated coefficient with the
variable interaction of human capital and the number of entrepreneurs, indicat-
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ing a more intensive relationship between human capital and economic growth
in rural areas with the least participation of the number of entrepreneurs in the
total number of enterprises.

Table 6 calculates the correlation coefficient between human capital and the
rate of economic growth for rural areas with the highest participation of entre-
preneurs in the total number of enterprises (six rural areas, 25% of the sample).
Based on the data from the table, we can conclude that only one out of the six
rural areas with the highest participation of the number of entrepreneurs in the
total number of enterprises is the rural area of high outdoor amenities (Zlatibor
District with participation of 15.11%).

Table 6
Relationship between human capital and the rate of economic growth - rural areas with
high participation of the number of entrepreneurs in the total number of enterprises

Rural areas with high participation “Highly The rate of Correlation coefficient
of the number of enterpreneurs in educated” economic  of human capital and the
the total number of enterprises human capital growth rate of economic growth
Toplica District 16.90 -2.71

Jablanica District 13.55 1.37

Zlatibor District 15.11 3.28

. L -0.49

Zajecar District 18.80 1.52

Sumadij a District 20.54 -1.11

Rasina District 15.43 2.74

Source: Presentation of the author based on data calculated for the observed period 2009-2013

The correlation coefficient between human capital and the rate of economic
growth for the rural areas with the highest participation of the number of en-
trepreneurs in the total number of enterprises is negative and amounts to -0.49.
From the above, we can conclude once again that the relationship between hu-
man capital and economic growth is weaker in rural areas with the higher partici-
pation of the number of entrepreneurs in the total number of enterprise.

In the following period, appropriate local strategies will have to be adopted
that will focus on sustainable management of outdoor amenities, improvement
of human capital in the rural areas and development of entrepreneurship. The
role of rural policy is to help regions create an entrepreneurial ecosystem defined
by four key elements: the policies and program of development should generate
entrepreneurship culture, education and training for entrepreneurship, business
networks connecting entrepreneurs with suppliers and sources of capital, and
ensuring access to capital, infrastructure and institution support (Rikalovi¢ &
Molnar, 2014, pp. 46- 47).
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Conclusion

Although the volume of human capital is lower in the rural areas than in the
urban, in a knowledge-based economy for sustainable rural development it is
necessary to ensure the development of new products and services through the
development of innovations and the launching of entrepreneurial initiatives by
highly educated individuals. Many research studies have pointed out to the rel-
evance of the concept of human capital to rural development. The relationship
between human capital and economic growth of a particular rural area depends
on two local prerequisites: outdoor amenities of a given rural area and the level
of entrepreneurial activity.

Due to the technological development, the increase in living standard and the
change in people’s preferences, demand for specific rural outdoor amenities is
rising. In the US and EU member states, a significant proportion of the popula-
tion’s migration flows between urban and rural areas are highly educated indi-
viduals who are willing to move from cities and start their own businesses in
rural areas of high outdoor amenities. Rural amenities affect economic growth
indirectly through the impact on net migration, whose most important part are
working age highly educated individuals. Rural areas that have outstanding out-
door amenities and significant human capital have a greater potential for eco-
nomic growth than other rural areas. They have the opportunity to base their
economic development on innovations and dynamic entrepreneurship.

The concept of rural entrepreneurship is relevant to the rural areas with rich
outdoor amenities. This specific form of entrepreneurship refers to all forms of
entrepreneurship based on a firm connection between entrepreneurial activity
and a particular rural area, that is, unique factors that characterise a certain rural
area. Rural entrepreneurs create a new economic value through a creative combi-
nation of different locally specific rural resources.

The role of human capital in creating and developing entrepreneurial initia-
tives in rural areas is significant. Human capital has been recognized as one of the
factors that stimulates the growth of entrepreneurial activities at the local level.
The literature that explains the relationship between human capital and entre-
preneurship, has introduced the so-called term entrepreneurial human capital
that relates to knowledge and skills held by entrepreneurs. Knowledge and skills
of rural residents are more strongly linked to the local economy characterized
by high entrepreneurial capital. Human and entrepreneurial capital must have
a complementary role in rural development. The role of entrepreneurial capital
is reflected in ensuring the connection of knowledge and competencies of indi-
viduals with economic growth through its commercialisation by establishing new
enterprises. The growth of entrepreneurial activities facilitates the provision of
necessary capital for diversifying local economy and contributes to the expansion
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of sources of income generation, increase in local employment and increase in
the living standard of rural residents.

The aim of this paper was to point to the importance of human capital for the
rural development of Serbia. In order to analyse the influence of human capi-
tal on the growth of rural economy, investigate the relationship between human
capital and entrepreneurial activities in the rural areas and analyse the relation-
ship between outdoor amenities and the growth of rural economy, the paper pre-
sents the model of economic growth of the rural areas in Serbia. The developed
model is based on outdoor amenities, human capital and entrepreneurship as
factors that can have a significant impact on economic growth. In order to test
the starting hypotheses, appropriate statistical methods and econometric models
and panel analyses (pooled data analysis with two dummy variables) were used.

The starting hypotheses confirmed the results of the study. Human capital
has a significant and positive impact on economic growth observed through the
growth rate of the number of entrepreneurs in the total number of employees.
The growth in the number of employees in the primary, secondary and tertiary
sector, as well as the young population has a significant and positive impact on
the economic growth rate. Also, there are significant differences in the rate of
economic growth between the rural areas of high and low outdoor amenities in
Serbia. Rural areas of high outdoor amenities (Zlatibor, Raska, Moravica, P¢inja
and Bor Districts) have a lower growth rate, participation of the number of en-
trepreneurs in the total number of employees, compared to the rural areas of low
outdoor amenities (Srem, South Banat, Central Banat, North Backa, Podunavlje,
West Backa and North Banat Districts).

Despite the favorable environment for the development of rural entrepreneur-
ship, rural areas in Serbia are characterized by certain barriers that hinder the
growth of entrepreneurial activities. The most common barriers are: high de-
pendence on the sector of agriculture, underdevelopment of local infrastructure
and institutions, low volume of human capital as a result of unfavorable demo-
graphic structure of the population, insufficient use of information and com-
munication technologies and smaller market. Rural entrepreneurs often lack the
technical and managerial skills necessary to achieve set business goals. Also, the
lack of examples of good practice (successful entrepreneurs as role models) and
the underdevelopment of business networks slow down the development of en-
trepreneurship in rural areas.

Only by creating better economic conditions outdoor amenities can be used
to initiate the migration flow of the population from urban areas to rural and to
increase the available human capital in rural areas. The development of entrepre-
neurial culture in a particular rural area depends on the available human capital,
the orientation of the working population to entrepreneurship, and the existence
of local, financial and educational institutions that will support entrepreneurial
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initiatives. Ensuring a stronger link between specific rural outdoor amenities
and human and entrepreneurial capital is a necessary condition for achieving
the goals of rural policy: the diversification of rural economy, job creation, pro-
ductivity growth and competitiveness, the development of innovations and the
improvement of living standard of the population.

Appropriate local strategies need to be developed to support rural entrepre-
neurs in the exploitation of local amenities, knowledge and skills of rural resi-
dents and locally specific resources. Local strategies for managing outdoor amen-
ities and developing entrepreneurship, as well as formulating appropriate policies
and instruments, can improve entrepreneurial capital in the rural areas in Serbia.
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Pesume

Y HOBOj €EKOHOMM]j), 3aCHOBAHOj Ha 3HAIbY M MHOBALIMjaMa, KOHLET JbY -
CKOT KaIlyTasIa IocTaje cBe 3Ha4ajHuju (pakTop pacra (1 pa3Boja) He camMo
ypdanux, Beh u pypannux odmactu. Victpaxupama Koja cy ce daBmia
aHaJIM30M PaCIIOIOKMBOT /bY/ICKOT KallMTasla Ha IOKa/IHOM HMBOY YKasasa
CY Ha HberoBO 3HA4ajHO IIPUCYCTBO y PyPaTHUM 0O/1acTMA KOje OfIIIKY-
je »crennduyaH KBaIUTET OKPYXKewa  KOji je y IuTepaTypu fedUHMCAH
Kao pypasHe HOTOZHOCTM amOujeHTa. BucokoodpaszoBaHM IOjeAMHIN
KOjJ Ca CBOjUM IIOPOJMIIaMa >KMBe ¥ pajie y OBUM 0d/1acTiMa 3aC/Iy>KHI
Cy 3a ycmjenrHy TpaHcopMalyjy I0KaaHe eKOHOMMje, pacT 3aIoCyeHo-
cTy, ModoJbIlIabe XMBOTHOT CTAH/IAP/iA, Pa3BOj NPefy3eTHUIITBA, K0 1
3a OCTBapembe BUCOKMX CTOINAa eKOHOMCKOr pacTa. IIpenmer osora pasia
je aHa/M3a pe/leBaHTHOCTY KOHIIEINTa /bY/ICKOr KalliTasla 3a pypanHu pa-
3B0j, ca IIOCedHMM OCBPTOM Ha pypannu passoj Cpduje. Y papy cy npen-
CTaB/beHM Pe3yNTaTH OlljeHe MOJie/Ia ITaHeIla eKOHOMCKOT pacTa pypalTHuX
odmactu y Cpduju TOKOM IeTOTOAMIIbET Tlepuopia. PedynraTu ykasyjy Ha
3HaYajaH yTUIAj /bYICKOT KallMTaja M Ipefdy3eTHUIITBA HA €KOHOMCKI
pacT, Kao ¥ Ha II0CTOjatbe 3HA4ajHUX Pa3/IMKa y MOIJIe[ly TeMIIa €eKOHOM-
CKOT' pacTa usMehy pypasHux odmacTyi BUCOKMX ¥ HUCKUX ITIOTOJHOCTY
amOujenta y Cpduju. Jbyfcky KannuTal 1 MpefAy3eTHNIITBO jaB/bajy ce ¥
MOJIe/IIMa PYypPaTHOT €KOHOMCKOT pacTa Kao JileTepPMMHAHTe MeXaHu3Ma
pasBoja Kpo3 KOju pypaaHe €EKOHOMUje pacTy.

Kibyune peun: pypante o6/1acty, IIOrofHOCTY aMOUjeHTa, /bYACKU
KaluTa, Ipefy3eTHUIITBO, pypaaHu pact, Cpouja.
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Summary

The paper analyzes the main causes of the (in)consistency of the selected
method of multiplicative decision-making: data normalization, weight co-
efficients and the application of the Likert scale for the purpose of measur-
ing quantitative attributes. Normalized data in the methods of multitribu-
tive decision making represents the substitute for a subjective attribute
ratings by decision makers. Since they are calculated on the basis of math-
ematical transformations of empirical data, one gains the impression that
the choices basen on normalized values are ,,objective”. Therefore, the sen-
sitivity analysis of the results has dealt exclusively with effects of weight
coefficients on the final choices so far, while the potential impact of nor-
malization is complitely ignored; meanwhile, the deformations caused by
the normalization of data have been attributed to the effects of weight co-
efficients and their inevitable subjectivism. We intent to point out at the
deformations of empirical values that are the result of normalization and
which call into question the application of normalized values as a deci-
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sion base. It can be proven that the normalized values are an unrealiable
information base for decision-making. In addition, the (in)consistency of
selection methods of multi-attributive decision-making is also influenced
by changes in the method of measuring and formulating attributes.

Keywords: Multi-attributive decision-making, data normalization, weight
coefficients, Likert scale

JEL Classification: C44.

Introduction

Within the prescriptive decision theory, a number of methods have been defined
to support us in solving various groups of problems. Multi Attribute Decision
Making Methods (MADM) are defined to solve the problem of choosing be-
tween complex options in terms of certainty, uncertainty and risk. The problem
is formally presented by choosing one of the m options A, (i=1,2,...,m) which
we evaluate and compare among ourselves on the basis of n characteristics, at-
tributes, X, (j=1,2,...,n) whose values we know. We display the options by vec-
tors Ai=(xil,xiz,...,xi].,...,xm) where x; value of the i option is j by the correspond-
ing attribute. Since the attributes influence the final estimates of the variables to
varying degrees, we attribute to each attribute the weight coefficient (weight or
ponder), j=1,2,...,n, (where Zw ;= 1), which reflects its relative importance in
the evaluation of the options. By applying the MADM method to this formulated
selection problem, we form a ranking list of options by priority or determine an
optimal, ie, set of optimal options.

Within operational research, there are a number of methods applicable for
choosing between complex options. Some of them are based on the concept of
utility, while other methods are applied to values obtained by simple mathemati-
cal transformations of empirical data (the so-called normalizations). The empiri-
cal values of the attributes are mapped to the scale [0,1]. Options are then evalu-
ated using different procedures that, due to different approaches to the problem,
can also have different solutions. Although normalization procedures greatly fa-
cilitate and speed up the application of different methods (since they allow the
application of computer programs), they unfortunately, significantly distort data
and are not an adequate substitute for utility.

The problem of precise calculation of the assessment of each option is very
complex, for at least two reasons: the first is that the attributes are incomparable
in size (these are the properties of the options we express in different units of
measure), and the other problem is that the weight coefficients (ie, relative sig-
nificance of certain attributes) are difficult to pinpoint and phrase numerically.
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Due to the problem of precise quantification (cardinal utility and / or weight
coefficients) of the solution, the methods of multitributive decision-making
should be followed by their “checking’, and testing the sensitivity of the results.
If obtained result is stable and, to what extent, the changes in the values of the
weight coefficients and the cardinal utility of the attribute will be examined by
analyzing the sensitivity. But, on the basis of all this, it would be wrong to con-
clude that the present problems arise solely because of the imperfections of ordi-
nary decision makers.

The reasons for the inconsistency of the solution can be found in the logic of
selecting certain methods, which is why there are criteria in this field for testing
the logical consistency of their solutions. Although we will not stay on them, they
undoubtedly emphasize the importance of the decision-making , i.e. a deliberate
choice of procedures by which we make a choice.

Each MADM method is characterized by its specific selection criteria, which
is why, by applying different methods to the same problem of choice, different
results are obtained as a rule.

Even more comparative analyzes have been used by authors in recent past
in order to find out the characteristics of the problem of choices that condition
equality, that is, the differences in the solutions of certain MADM methods. Not
disputing their importance we must say, however, that these analyses and their
results do not say anything about the rationality of the solutions offered; namely,
the fact that several methods suggest the same choice is not yet sufficient guar-
antee of their “quality”. This indicates the need for the phase of selection of the
MADM method to be deprived by the arbitrariness and to objectify the selection
of the decision making method.

1. Previous research

Although theory and decision-making in conditions of uncertainty have existed
for a long time, a critical review of some of its parts has been omitted. In particu-
lar, we mean two major problems, which are: normalization of empirical values
and weighting, ie. assigning weight coefficients to individual attributes. There are
not many authors who have dealt with these problems. However, we can distin-
guish several critical thoughts.

Classical methods of normalization do not always consider situations in
which a different nature of data can affect the final outcomes. New methods of
normalization are proposed (Acuna, Liern and Pérez-Gladish, 2018), which are
based on the similarity of options with respect to the attributes with an ideal solu-
tion. Similarly, some authors (Mathew, Sahu and Upadhyay, 2017) suggest the use
of a new normalization method, WASPAS (weighted aggregated sum product as-
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sessment method) as the best normalization method. New methods eliminate all
mistakes and problems that have been observed in commonly accepted methods.

The application and effects of different methods of normalization on the well-
known method of multi-criteria optimization-weighted averages, WA (Weighted
Average), or simply additive weighting, SAW (Simple Additive Weighting), show
that out of six most common normalization techniques, even four do not fulfills
basic conditions of consistency (Vafaei, Ribeiro and Camarinha-Matos, 2018).

The study of the effects of weight variation of the most important and most
critical criteria for the stability of the ranking of six considered methods of multi-
criteria optimization is performed in both one-dimensional and multidimen-
sional analysis of the sensitivity to weight. For this purpose, the use of the MOOR
method (The Multiobjective Optimization on the basis of Ratio Analysis meth-
ods) is suggested. The optimization of weightings between individual attributes
(Karande, Zavadskas and Chakraborty, 2016) optimizes to a large extent.

Some authors also consider that the choice of the scale has a direct influence
on the selection of the appropriate statistical technique of data analysis (Soldi¢-
Aleksi¢ and Krasavac, 2009). This problem is discussed in following lines of this

paper.

2 Measurement scales and statistical techniques

Relationship between the measurement scales and the statistical techniques that
can be applied to a particular type of data is shown in Table 1.

Table 1
Measurement scales and statistical techniques

Scale Descriptive measures Allowed

Nominal Percents, mode Chi-squared, Binomial test

Ordinal  Percentiles, median Rank correlation, FriedmanANOVA

Interval  Distance, weighted average, standard deviation Correlation coefficient,
t-test, ANOVA,
regression, Factor analysis

Ratio All descriptive measures for mean value and All statistical techniques
variability, shape of distribution

Source: Soldic-Aleksic, J., Chroneos Krasivac, B., Quantitative techniques in market research, Fac-
ulty of Economics, Belgrade 65, 2009.

In addition to the already mentioned data type division, often in practical
research, division into categorical and non-categorical data, or metric and non-
metric data, is used. For the above-mentioned types of primary scales, data meas-
ured on a nominal or ordinal scale are categorical data, while data measured on
an interval or ratio scale are designated as metric data.
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3 Scale selection, Likert scale

The scale selection on which one attribute is measured is not arbitrary. It does not
depend on the good will or the needs of the decision maker, but is determined
by the nature of the observed attribute. It is possible, however, that attributes that
are measurable on more precise scales are measured on less precise scales, but not
vice versa. For example, instead of showing income in a monetary amount (on a
ratio scale), we can rank them in size, i.e. use an ordinal scale, or we can group
them into related subgroups, e.g. by different sources, that is, apply a nominal
scale. In doing so, with each transition from a more precise toward a less precise
scale, we lose part of the previously available information. However, the reversed
procedure is not possible.

Also, we can not use an ordinal scale to measure qualitative attributes. It is
meaningless to say, for example, that one candidate’s knowledge is twice the
knowledge of another (ratio scale), or that candidate A's knowledge compared to
candidate B is three times higher than the candidate B’s knowledge compared to
candidate C (interval scale) and the like. In other words, the division of attributes
into quantitative and qualitative is the consequence of their different metrics; al-
though quantitative attributes can be measured on less precise scales, we can not
use ordinal or interval scale to measure qualitative attributes.

It is also important to note that the results of most mathematical operations
do not make sense if they are done on numbers from an ordinal scale, and that
mathematical operations on numbers with a nominal scale are meaningless.

The application of most of the MADM methods assumes that the qualitative
attribute modalities are also given in the numerical form. In order to display the
options as value vectors, we need to associate the levels of the ordinally measur-
able attributes and verbal descriptions of strictly qualitative attributes with num-
bers.

For these purposes, we use the so-called Likert scale with 5 (1, 2, 3,4, 5) or 9
(1,2,3,4,5,6,7,8,9) points. The Likert scale originates from psychology where
it is used to measure attitudes. It represents the so-called well-ordered ordinal
scale, which differs from the classical ordinal scale in that each number is ac-
companied by a verbal description, so that the entire domain of the attribute is
covered by the scale. In psychology, the numbers as a rule have the following
meaning: 1 - I completely disagree, 2 - I do not partially agree, 3 - I am neutral, 4
- I partially agree, 5 - I completely agree. These descriptions cover all the manifest
forms of the degree of agreement of the respondents with the stated viewpoint.

Within the MADM analysis, the verbal description of each number from the
Likert scale is adapted to the observed attribute. If the attribute is measurable
on an ordinal scale, then the numeric values attributed to individual modalities
reflect the different intensities of that attribute. For example, when comparing
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candidates for knowledge, numbers on scale 1, 2, 3, 4, 5 represent the follow-
ing levels of knowledge, respectively: weak, sufficient, good, very good, excellent.
Sometimes instead of the scale: 1, 2, 3, 4, 5, its transformation: y = 2x-1 is used,
i.e.scale: 1,3, 5, 7,9, whose numbers are interpreted in the same way. In the case
of the application of a 9-point scale, even numbers allow us to compare the levels
of attributes more subtly among them.

If the attribute is measurable on a nominal scale, then numbers from the Lik-
ert scale reflect our tastes and preferences. For example, when comparing apart-
ments by location, numbers 1, 2, 3, 4, 5, we express our preferences to different
locations: extremely unfavorable, unfavorable, average, favorable, very favorable.
Since it is about individual preferences, it is possible that different individuals
(according to their different tastes and needs) assign different numbers to the
same locations, and that the individual differentiates the locations of the same
apartments depending on their intended purpose, for example, whether they are
observed by them as a residential or commercial space.

We have seen that, regardless of the type of qualitative attribute (ordinally
measurable or strictly qualitative), number 1 is always attributed to his worst mo-
dality, and number 5 (that is, 9) is the best mode. Since a larger number indicates
a more favorable modality, we conclude that between the two options we always
choose one with a higher value of a qualitative attribute. This means that between
the numbers on the Likert scale and our usefulness there is a positive correlation,
that is, qualitative attributes belong to a group of income attributes (which is im-
portant to keep in mind in the normalization phase of all values).

In what way does the Likert scale differ from the classical ordinal scale and
why can not we accept it as an interval scale? The Lycert scale is in a certain
sense more informative than the classical ordinal scale, but at the same time it is
less precise than it is. As we have already said, an ordinal scale reveals only the
relative order of options per given attribute. Based on ranks, we do not receive
information about the “quality” of individual modalities, or their position within
the domain of the observed attribute.

Options with their “values” can cover the entire domain of attributes, or just a
small segment. For example, everything can be very good or very bad for a given
attribute, which can not be detected on the basis of ranks. It is also possible that
the first-ranked ones are much more or less different from the other, than the
other one is different from the third, etc. The ranking list does not contain this
information because the unit difference between the individual ranks does not
indicate the difference between the two levels of attributes directly ranked one
below the other.

The Likert scale is more informative because the verbal description we at-
tach to each number indicates a certain level of attribute; therefore, based on the
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number, we can determine the position of the modalities within the domain of
the observed attribute. As we said, number 1 corresponds to the lowest level, and
the number 5 (or 9) is the highest attribute level. But this trait hides the danger
of incorrect interpretation of numbers and their differences, and the acceptance
of the scale as interval. With a superficial look at the numbers and their descrip-
tions, we might conclude that the difference between the numbers reflects precise
differences between the individual levels, which is not true. Not only does the
Likert scale have no interval scale characteristics, but it is in a certain sense even
less precise than the classical ordinal scale. Its inaccuracy is especially noticeable
if the attribute levels of some options are assigned the same number. Equality of
numbers does not in any way imply a strict equality of options for a given attrib-
ute, but above all reflects the limit of the scale to only 5 or 9 points.

For example, between the two “average” options, to which we have assigned
number 3, there may be a small, but still noticeable difference, which we can not
numerically display due to an insufficiently precise scale. With these options, we
will join different ranks in the ranking, which suggests that a classical ordinal
scale allows a more subtle comparison of the modalities of the ordinally measur-
able attributes.

Since the same number on the Likert scale does not mean a strict equality
of options for a given attribute, it follows that even the same difference between
numbers (eg 5-4 = 4-3 = 2-1) does not reflect identical differences between the
corresponding modalities. Therefore, these differences can not be compared with
each other precisely. For example, if we have assigned the numbers to the three
options: Al -5, A2 - 3 and A3 - 2, based on the relationship between the intervals
(5-3): (3-2) = 2: 1, we can not conclude that A1 compared to A2 is twice as good
as A2 compared to A3 (that “excellent” knowledge compared to “good” is twice as
good as “good” compared to “enough”). The differences between the modalities
of the ordinally measurable attributes can not be treated in the same way as the
differences and relationships between the values of the quantitative, cardinally
measurable attributes.

A similar situation exists with nominally “measurable” attributes. Numerical
values attributed to different modalities of these attributes reflect our subjective
attitudes, that is, the structure of our preferences. In this case, we can accept the
numbers on the Likert scale only as roughly determined ordinal utilities that al-
low us to rank the options according to priority. They can be less precise than
classical ordinal utilities, because we do not need to be indifferent between the
options to which we have assigned the same number; on a classical ordinal scale,
we would rank them differently based on the subtle but present differences in
preferences.
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Moreover, numbers on the Likert scale can not be treated as cardinal utilities,
which are measurable on the interval scale. Recall that the methods for calculat-
ing cardinal utilities (for example, the standard method of game theory of Neu-
mann and Morgenstern) are very complex, and that they are based on a set of
rigorous assumptions concerning the preferences of a decision maker.

The simple procedure by which numbers from the Likert scale are attributed
to the modalities of strictly quantitative attributes can not be accepted as a proce-
dure of calculating cardinal utility.

Beware that in the literature devoted to multi-attributive analysis, the Likert
scale is primarily treated as an ordinal scale.

However, the problem arises in the application phase of the Likert scale, when
it is implicitly accepted as an interval scale. The reason for this is the fact that
the selection criteria of the MADM method are calculated using mathematical
operations whose results make sense only if the data are measurable on cardinal
scales.

4 Normalization of empirical values

Normalization ensures that by aggreggating values of all atributes we can calcu-
late the criterium on the basis of which the options are being evaluated, com-
pared among themselves and the best is being selected.

The availabe literature pays little attention to the normalization steps, and
based on the information we have, the side effects of the normalization have not
been more seriously analyzed. We believe that the reason for that is the specif-
ic treatment that normalization procedures have in MADM methods; they are,
namely, considered a contribution to the more objective evaluation of options.

There are a huge number of normalization procedures, the most common of
which are the following three: Simple Normalization (SN), Linear Normalization
(LN) and Vector Normalization (VN).

Table 2 contains formulas for normalization of income and expense attributes
according by all three methods.

Normalized data in MADM methods represent a substitute for subjective at-
tribute ratings by DO. Since they are calculated on the basis of mathematical
transformations of empirical data, the impression is that the choices based on
normalized values are “objective”.

Therefore, the sensitivity analysis of the results has so far dealt exclusively
with the effects of weight coefficients on the final choices, while the potential
impact of normalization is completely ignored; according to this, deformations
caused by the normalization of data are attributed to the effects of weight coef-
ficients and their inevitable subjectivism.
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Table 2
Normalization of income and expense attributes
Type of attribute
Normalization Revenue, X Expense, X
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Another reason may be the application of computer programs that greatly
accelerates and facilitates the application of the MADM method, but, as a rule,
interrupts the user’s insights into the intermediate results, or makes it superficial,
reducing the chances of unacceptable deformation of empirical data.

Deformations of empirical values that are the result of normalization call into
question the application of normalized values as a decision base.

5 Weight coefficients of attributes

The weight coefficients reflect the relative significance of the attribute in an ideal
case, i.e. when the set of options is complete. Since this theoretical assumption is
not usually fulfilled in practice, weighted values should also depend on empirical
data, or the extent to which values of the attributes domain of the observed op-
tions are different from their potential domains.

For example, if the options among themselves differ slightly in a very sig-
nificant attribute, then its weight coefficient is reduced; thereby preventing slight
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differences in this attribute to determine the final choice and at the same time
increasing the weight coefficients of one or more attributes according to which
the differences between the options are very conspicuous. Thus, we increase their
relative impact on the final choice.

Any change in the domain of the attribute value should not be accompanied
by a change in its weighted coefficient. If, by switching on or switching off an op-
tion, there would be a significant change in the domain of the attribute, then it
would be justified and desirable to correct the weights. But if the change is caused
exclusively by the unit of measure in which we express objectively the same size,
then the domain of the attribute does not actually change, therefore there is no
valid reason for changing its weight coefficient.

The results of the MADM method are in favour of our position. Namely, if the
attribute is measurable on the ratio scale, then, regardless of the selected unit of
measure, we will obtain the same results only if the value of the weights remains
unchanged. The same applies if the attribute is measurable on an interval scale
and the MADM method uses LN normalization. But if the method uses SN or
VN normalization, then its results would be affected by the change in the unit of
measure of the interval measurable attribute. It is difficult to find rational argu-
ments in which, in the first case when the attributes are measurable on the ratio
scale, with the change of the unit of measure, we would support the application
of the existing weight coefficients, while in the second case, when the attributes
were interval measurable, we would advocate for their modification, but only if
the MADM method is based on SN or VN normalization (evidence is given in:
French, 1988, for the condition of independence from the measurement scale;
Kahneman and Tversky, 2000, for the condition of independence from the attrib-
ute formulation; Pavlici¢, 2001, for the instability of the normalized values on the
displayed empirical data transformation).

The same logic is applied in the case of qualitative attributes. By changing the
scale 1,2, 3,4, 5, with thescale 1, 3, 5,7, 9, at first glance, is seems that the domain
of the attribute has expanded from the interval to the interval, but essentially,
only the numbers by which we show the same modalities of a qualitative attribute
have changed.

However, it is a widely accepted viewpoint that we percieve the differences
between the numbers on two scales as different (for example, differences 5-4 and
9-7 are not treated as equal differences between the two modalities of the same
attribute) and therefore, by changing the scale, we would change the weight of the
given attribute. In this case, we will probably agree that on the scales 1, 2, 3, 4, 5
and 6, 7, 8, 9, 10 the differences between the corresponding levels are equal, i.e.
5-4 = 10-9, etc., so we would use the same weight coefficient for a given attribute;
on the other hand, for example, scales 1, 2, 3, 4, 5 and 10, 20, 30, 40, 50 will be
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treated as different, so depending on their application, we will assign the different
weights to the same attribute. In the first case, the scales are interconnected by a
positive affine transformation: which causes changes in values, and therefore we
will obtain inconsistent results using the same weights.

In the second case, the scales are interconnected with a linear function: y=10x

which does not affect the values of Tf and Tl;/ , so the results of the MADM
method will remain the same only in the case of an unchanged weight of the
given attribute.

Therefore, we think that the change in the unit of measure in which we ex-
press the values of the attribute should not be accompanied by changes in the
weight coefficients.

A slightly different problem arises from the re-formatting of the attributes.
The results of behavioral decision theory clearly show that our preferences are
sensitive to changes in the “framework”.

For this reason it is possible that the weighting depends on the formulation of
the attribute we opt for. For example, the rise in quality from 93% to 97% of the
correct products seems to us less significant than the reduction of the scrap from
7% to 3%. But if we assign a smaller weight to the income form of this attribute
than to the expenditure form, we will merely demonstrate our irrationality. In or-
der to remove it, it is necessary to re-examine the differences in weights for both
attribute formulations and try to determine its unique value.

Since we use MADM methods to support rational decision-making, in the
phase of determining weight coefficients, we must endeavor to eliminate or at
least minimize possible subjective errors, which include those caused by the ef-
fects of the “framework”.

The inconsistency of the selection of the MADM method does not occur due
to the fixed attribute weights, but depends on the type of functional link between
the two forms of attributes, the revenue or expense, and the type of normalization
applied (BN, LN or VN).

If the MADM method uses LN normalization and if the expense and revenue
form of one attribute are connected with the function Xj+ +X; =C, then chang-
ing the attribute formulation does not cause a change of result only if the attribute
weight remains the same.

Similarly, if the MADM method uses BN or VN normalization, and if among

. . . . - C
the attributes there is one whose forms are linked by function X; = X where

C=const., then for both formulations of the attribute we obtain consistént results
only with unchanged weight coefficients.

These results clearly show that the inconsistency of the selection of the MADM
method does not come from fixed weight coefficients.
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Conclusion

Normalization processes are given little attention, and based on the infor-
mation we have, the undesirable effects of normalization have not been se-
riously analyzed so far. We believe that the reason for that is the specific treat-
ment that normalization procedures have in MADM methods; they are, namely,
considered a contribution to the more objective evaluation of options.

Recent results show that normalization of empirical values significantly influ-
ences final choices and that one of the main causes of inconsistency of results is
the method of multi-attributive decision-making. Analyzing the scales on which
the values of the qualitative attributes (Likert scale) are measured, we can notice
that their determination also influences the consistency of the selection of the
MADM methods. MADM methods can only be applied provided that all attrib-
utes are measurable on the ratio scale. The weight coefficients reflect the relative
significance of the attributes in an ideal case, i.e. when the options set is complete.

Since this theoretical assumption is not usually fulfilled in practice, weighted
values should also depend on empirical data, or the extent to which values of
the attributes domain of the observed options are different from their potential
domains.

Any change in the domain of the attribute value should not be accompanied
by a change in its weight coefficient. Similarly, the change in the unit of meas-
ure in which we express the values of the attribute should not be accompanied
by changes in the weight coefficients. Since we use MADM methods to support
rational decision-making, in the phase of determining weight coefficients, we
must endeavor to eliminate or at least minimize possible subjective errors, which
include those caused by the effects of the “framework”
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Pesume

Y pany ce aHaIM3Mpajy OCHOBHMU y3poly (He)KOH3MCTEHTHOCTU m3dopa
MeTOJja BUIIEaTpUSYTUBHOT OTy4YlBaba: HOpMaIn3alyja IojaTaka, Te-
JKUHCKM KoeduIiyjeHTr U npuMjeHa JInKkepTOBUX CKaja 3a Mjeperbe KBa-
ymratuBHMX aTpudyTa. HopManusoBaHy nogany y MeTofjaMa BUIIeaTpl-
dyTuBHOr opyunBama IpPeACTaB/bajy 3aMjeHy 3a CyOjeKTUBHE OljjeHe
arpudyra of CTpaHe JJOHOCWIAlA ofTyka. [TomTo MX M3payyHaBaMo Ha
OCHOBY MaTeMaTMYKMX TpaHC(opMaluja eMIMpUjCKUX MOfjaTaka, CTude
ce YTHCaK fia Cy 1380py 3aCHOBAHU Ha HOPMA/IM30BaHUM BpPUjeHOCTH-
Ma ,,0djeKTMBHI . 3d0T TOra ce aHa/M3a OCjeT/BUBOCTH pe3y/ITaTa o cajia
daBWIa MICK/bYYMBO YTUIIAjMIMa TeXKMHCKMX KoeduIyjeHaTa Ha KOHAYHe
usdope, 10K je Moryhm yTuiaj HopManusaunuje y HOTIIYHOCT) 3aHeMapeH;
Ipu TOMe Cy, 1o cBeMy cyznehmu, nedopmariuje n3asBaHe HOpManIMU3aLu-
joM IOflaTaka HpPUIMCUBaHe YTUIAjUMa TeXUHCKUX KoeduliyjeHara U
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(In)consistency of the Selection
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BIIXOBOM HensdjexxHoM cydjexTususmy. Hamjepa HaMm je fa ykaskeMo Ha
fedopManMje eMONPUjCKUX BPUjETHOCTH KOje Cy IOC/befyIia HOpMaIn-
3alMja 1 Koje OBOJie Y IUTarbe IPUMjeHy HOPMa/IM30BaHNUX BPUjeHOCTI
Kao 0ase 3a omnydmBame. [lopen Tora, Ha (He)KOH3MCTEHTHOCT M3dopa
MeTOa BMIIEATPUOYTUBHOT OJJIy4MBama YTUYY U IPOMjeHe y HauMHYy
Mjepema 1 GopMynucama aTpudyTa.

Kbyune pujeun: Buiiearpr6yTUBHO OJTy4MBambe, HOpMaIu3alyja
HOfIaTaKa, TeXXWHCKU KoepuuujenTty, JInkepropa ckaa.
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MehyHaponHOM mmahamy, Te KakBa je CUTYPHOCT yroTpede KpUIITOBAIY-
ta y dynyhnoctn?” Onrosop he moxasaru y kojem cMjepy he ce passujatu
KOPHUIITEeHe KPUIITOBaTyTa. [IONpMHOC paja oresia ce Kpo3 IMpefcTaB/ba-
e JJOMeTa U OrpaHNderba KOPUIITeha KpUIToBatyTa y MehynapogHom
HOC/IOBaky, OaHKApCTBY M Ha (MHAHCUjCKUM TpXMUIITMMA. Pesyntatn
VICTPaKMBalba II0Ka3yjy fa OJIOKYejH TeXHOIOTN]ja, MaKo He O1 [jolIa 10
uspakaja fia SUTKOUH HMje CTeKao MOIIYIapHOCT, MMa CBUjeT/Iy IepCIIeK-
TUBY. 3aK/byuly yiyhyjy Ha To f1a, JOKJIe TOJ, CY TPOLIKOBYU TpaHCaKIMja
HIVDKM Off TPOIIKOBA IIATHOT IIPOMeTa, PAIMIOHA/THO ITOHAIIakbe IIPAaBHIX
u M3MYKMX U Hasmaxe fa usMeby cede Tpeda ma mogcTuay kopuire-
e KPUITOBANyTa C IWbeM Ja HPWIMKOM IUtahama cMame TPOIIKOBe
TpaHC/IalMja 1 peBasuby mocTojame IMOCpeTHIKA.

Kipyune pujeun: 670K4ejH, prHACHMjCKA TPXKUIITA, KPUITOHOBAII,
IWUTUTATHE BaIyTe.

JEL xmacuduxammja: E42, G15, D52, L17.

VBop,

Kpunrosnyre Hemajy mokpuhe, Hut ce mory ynorpedpaBaru 3a Ivtahame
nopesa. OHe Majy BpMjeHOCT y pasMjeHu Mebhy KopucHMIMMa THUX BamyTa. Y
CKJIaZy ca TUM, IIPeJiCTaB/bajy IPUBATHM U JeKpeTHN (IIPOKTaMOBaHMU WK fiat)
HoBall. C 083mpoM Ha Telko npepBubame KpeTama IjeHa KpUIOBaIyTa, M-
XOBa HeCTadWIHOCT je rapaHIMja Ja ce PAlVIOHAJHU YYeCHMIM Ha TP>KUIUTY
Hehe onako ymyctutu y mehyHapoiHe TpaHcakuuje KpUIITOBaTyTaMa. YIIPKOC
BEJIMKO] HeCTAOW/THOCTH, YMIbeHNUIIN Jja HeMajy nokpuhe, HUTU ce MOTY yIoTpe-
SpaBary 3a wiahamwe mopesa, Te OCTaIMM HEOCTALMMA, KPUIITUBATYTe UMajy
BEJIMKY BPYjeHOCT Y padMjeHn Meby koprucHMIIMa 3a pMHAHCHPambe JeTaTHIX,
aJIv U WIETA/THUX aKTUBHOCTY. Y Be3U Ca HaBeJeHVM, CTPYYHY U LIMPY jaBHOCT
3aHMMa MoryhHocT mmpe ynorpede kpunrosanyra y MehyHapopHOM mocnioBa-
1Y U BJXOB yTUIIAj Ha OypyhHOCT puHaHCHjcKMUX TpxmiuTa. b uctpaxnsa-
e je 1a MOKaXKeMo J1a SIOKYejH TeXHOJIOIMja, MaKo He U JIOIIA IO M3parkaja ja
OUTKOMH HHUje CTeKao IOIY/JIApHOCT, MMa CBUjeTIy IepcrekTuBy. Ilokazahemo
Jia JOKJIe TOJ, Cy TPOIIKOBY TPAHCAKI[Vja HYDKY Off TPOIIKOBA IVIATHOT ITPOMETa,
palMOHAHO MOHAIAahe MPaBHUX ¥ QU3NYKUX MLa Hajmaxe pa usmeby cede
Tpeda Jja MOACTNYY KOPUILITEHhe KPUITOBATYTA C IM/beM Ja IIpMINKoM Itahama
CMambe TPOIIKOBe TPaHC/Ialyja U IpeBasny mocrojame mocpefHkKa. Vcrpaxu-
Bame je CIIPOBENICHO METOJIOM ONNCUBamba 1 aHamu3e nuteparype. Ilokasahe-
MO Jja KpPUIITOBA/IyTe HUCY ITyKU TPUBMjAIHYU M3YM KOjU je OrpaHIYeH Ha YCKO
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nozpydyje, Beh oHe mpeCTaB/bajy CKYIl TeXHONIOTUja KOje UMajy 3Ha4ajaH YTULIAj
Ha OynyhHocT Mehynaponse TproBuHe.

3aroBOpHNIM KOPUIITEHA KPUIITOBATYTa KA0 apTYMEHT 3a IbJIXOBY yIIOTpeby
HaBOJIe OTPAaHMYEHOCT IUXOBe MOoHy/e. Haume, Kof KTacMYHMX BaayTa IOHY/ A
je orpaHMYeHa KOJIMYMHOM HOBIIA Off CTpaHe LieHTpanHe O6aHke. C pyre cTpaHe,
Y TPaXIba 3a KPUITOBajJyTaMa 3HayajHO Bapupa. Mebytum, ¢ 063mpom Ha
MOHOIION U HAIUIATy IOpe3a Off CTpaHe Jp)KaBe, YIOTpeba KIaCUYHMUX BalTyTa
je HeMMHOBHa.

Hajseha nmpeHOCT e7IeKTPOHCKOT HOBIIA jeCTe YMbeHNIIA [1d OH, KA0 V1 IaTmp-
HaTy HOBall, O/1aKIIaBa 3a/[p)KaBambe aHOHMMHOCTU 0code Koja Imaha TakBuM
HoBIleM. [lakne, Moryhe je mpaTuTy M yTBpAUTM TOK KpeTama ,HOBYAHMIA,
anmy He U MAEHTUTET ocode Koja Bpmm Irahame. JInme xoje mpuma aururan-
Hy HOBYAHUITYy He MOXKe Jla CasHa MJIEHTUTET /NI Koja cy Beh kopuctuia Taj
KPUIITOHOBALL, a/I1 MOXXe JIa IMa YBIJ| Y HU3 IIPOMjeHe BJIACHMKA. AHOHMMHOCT
BIaCHMKA Ba/lyTa M KalNUTaja, IOBENA je O BEINKOT MHTEPECOBamba CBIUX OHMX
KOjU HacToje Jja OIlepy HOBaIl Off KPYMMMUHATHUX aKTUBHOCTI IHOIYT TPTOBUHE
IPpOTOM, OpYXjeM, /byauma U /1. bes cyMmibe, 0BO je jeHa Off HE3aKOHUTHUX MO-
ryhHOCT) KOje IIpy>ka ynoTpeda KpunropanyTa. Jlakie, IpefHOCTH JUTUTATHIX
Ba/llyTa y CMUCITy CUTYPHOCTM U Op3MHe IpOMjeHe BIACHMKA, Te 3afip)KaBarba
AQHOHMMHOCTH, JTAKO MOTY Jla Cé IPETBOPE y MOTEHIWjaTHy ONACHOCTY VI PU-
3UK. Y3 ApaMaTi4YHe IPOMjeHe BPMjeJHOCTH, KPUIITOBATYyTe Cy MPUBYKJIE IIIIe-
kynaHre. Takobe, y3 moryhnoct dp3e 3apane, y $hokyc 1mmekynaHaTa Cy JoIie
u 36or MoryhHOCTM [a ce cakpujy off Haji30pa IIeHTPaTHNUX M KOMEPIVjaTHIX
daHaka, Te pyIux ayTopuTeTa.

1. IIpeTxomHo NCTpaKuBame

[TocToju penaTMBHO MajIo ajjeKBaTHe MUTepaType Koja ce daBy KpUITOBANyTa-
Ma, aJI)1 je yOUeH TPeHJ MHTepecoBamba aKaJeMCcKe 3ajeffHIIle, HApO4NTO 3a ONT-
KouH. BehnHa nmpoBefeHNX MCTpaXkMBama IIPaBy aHAJIOTHU]y KPUIITOBATyTa ca
HSaurutanaum 3natom” (Harwick, 2014).

TepmuH KpunTOBamyTa CE KOPUCTHU 3a CUCTEM KOjJi KOPUCTY KPUIITOTpadu-
jy ¢ mpeM fa omoryhn desdjefaH mpeHOC AUTMTATHUX BalyTa M pa3MjeHy Ha
JeLleHTpann3oBad HauyH. [locnuje pasMmjeHe nan npeHoca JUIMTATHUX ,KOBa-
Hu1a", Moryhe UX je 3aMMjeHNTY 3a KJIaCMYHE BaJIyTe 10 TPXKMUIIHOj BPUjeTHOCTI
(Hayes, 2017). Hajsehnu dpoj medunnimja kpunroBanyTa ykasyje Ha TEXHUYKN
KapakTep 1 ynyhyje Ha YMIEHUIY Jja Cy KPUTIIOBATYTE ,,AeVHUCAHN TTOJALN
KOj¥ KOPJCTe IapOBe jaBHUX ¥ IPUBATHNUX K/by4eBa reHEPUCAHUX OKO Ioced-
nor anroputma” (Turudié, Mili¢ & Stulina, 2017). Bajt xpuntoBanyTe nmpukasyje
Kao ,,e/leKIPOHCKY aKiiusy Koja je ode3dujehena wugposarem a Hacimiana je og
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cifipame fiojequHaua, opianusayuja unu Upuspeguux gpywiiasa u moiyhe jy je
0p30 u jegrocimasto tperocuttiu” (White, 2015, p. 383).

Yermack (2013) mopenu guruTanHe BajyTe ca IpaBUM BaJlyTaMa U MICTIYE [ja
KPUIITOBA/TyTe HeMajy MHTPUH3NYHY BpujenHOCT. Takobe, ncTude na je mpomje-
IbMBOCT KpeTaiba KPUIITOBANIyTa M3pakKeHa y [JolMapyMa MPWINYHO BJMCOKA U
Jla ce BUXOBA LIMjeHa Y Jo/IapyMa MO)Ke 3HauajHO pasjmMKoBaTi Mehy pasmnuan-
MM Oeps3aMa, IITO MOXKe Y3POKOBAaTy IpodieMe TPy IOKYIIAjy aHAAM3Mpama
nojiataka o 1nujeHn. Y Hajkpahem, KpUITOBalTyTe HUCY BamyTa, Beh mmekyrma-
tuBHa uMoBuHa (Corbet, Lucey, Peat, & Vigne, 2018). Vpejy ma xpuntosany-
Te HEMajy HMKAKBYy MHTPMH3MYHY BPUjEHOCT, IOAP)KaBajy U APYIM ayTOpU
(Cheah n Fry, 2015), amu octaje oTBOpeHa pacipaBa 0 eKOHOMCKOj BpMjeHO-
cru u dynyhHoctu ynorpede kpunroBanyra u dmokdejH TexHonoruje (Demir,
Gozgor, Lau, Vigne et al., 2018). VicToBpeMeHO, ayTopu Cy carjacHu fa OIoK-
JejH IpefcTaB/ba HajBehy MHOBaIMjy y mHGOPMATIIKOj HAyLIM jep TpeiCTBaba
puctpudynpaHe dase IMojaTaka y KojuMa ce IOBjeperbe YCIIoCTaB/ba IyTeM Ma-
COBHe Capajiibe 11 TAMEeTHOT KOJIa, a He IIPeKo MOhHe MHCTUTYIMje KOja IPOBOAY
ayteHTudukanujy (Arsov, 2017; Laabs & Pukanovi¢, 2018). Kipyuna npegnoct
O/IOKYEjH TeXHOJIOTHje JIeXKM Y YMbeHNUIM Ia oMoryhaBa ycIocTaB/bame CUTyp-
HIUX, IOY3JAHNX U JIeLleHTPa/lIN3MPaHuX ayTOHOMHIUX CIICTeMa KOjM MMajy IIpu-
MjeHy y pasmmuntym odmactuma (Yuan & Wan, 2018).

Kopjenn kpuntusamyTa cexy y ocamjieceTe rofiiHe IPOILUIOT BuUjeKa, Kaf je
HAcTao aJIrOPUTaM Koju je J03BO/baBao de3djefiHy M HEIPOMjeH/bYBY pasMjeHy
nHdpopmanyja usmely crpana sanHTepecoBaHux 3a pasmjeny. Cpegehu nukiyc
pasBoja Mpe>XXHOT' HOBLA OIViefia ce Kpo3 ynorpedy cepsuca Paypal u e-Gold.
Paypal je nypuo jemHocTaBaH P2P HaumH Tproama u miahama, a e-Gold je my
je myro mpezncrtaB/bao KoHKypeHuujy. Takobe, e-Gold je ox cBojux KopucHUKa
IPUXBATAO [IETO3UTE 3/1aTa M3[ajyhy MM NIOTBpAe. YIIPKOC YMIbEHUIM fa CY
oda cepsuca cTumynucana Mehynaponny Tprosuny, Paypal je oncrao o faHac,
a e-Gold je yraieH HaKOH Hu3a IpeBapa Koje Cy ynyhmaie Ha mupamujaaHe
ITonsu meme.

HacraHak eneKTpoHCKOT HOBIIA 3admbekeH je 1960. ronnue y CAJl-y npen-
craBbeHeM EFTPOSS cucrema (Electronic funds transfer at point of sale system).
OBaj cucreM je HaroBMjeCTHO €MeKTPOHCKO ITahame, IITO je HaBelIo eBPOIICKe
danke fa ce nosesyjy EFT cucremmnma. C 003MpoM Ha IIpUpPOAY e1eKTPOHCKOT
HOBIIA, TPAHCAKIMj€ TAKBVM HOBLIEM C€ OCTBAPYjy ,KOMIUjyiiepcKum cuciiemu-
Ma, KopuwilieroeM mpexca, UHitlepHeitiom e GUILTHATHUM CUCTEMUMA 34 1Y 8atbe
iogatmaxa woiyi Kpeguiinux kapimuya” (Buterin, et al. 2015, p.146).

Kao mocmennua moryhHocTM Koje mpomsmiase u3 ymorpede MHTepHeTa
Yy KPUITOCUCTEM je yBefleH eleKTPOHCKM HOBall, IITO je oMOryhmao sHadyajHo
HIDKe TPOIIKOBe TpaHCaKIja u3Mehy danaka anu u gpyrux mmua y mehynapop-
uuM mnahamnuma (Duffie, Garleanu i Pedersen, 2005; Liu, Li, Karame & Asokan,
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2018). PacTom momymapHOCTM KPUIITHBATyTa MOCTANIO je jaCHO JIa je eeKTPOH-
CKa BaJyTa 3alpaBo IpeHocuBa usMmeby mojemmHana y xpumnrocucremy des
noTpede 3a KOPMINTEHEM KOHBEHIMOHAMHOT OaHKapckor cuctema (Corbet,
Lucey, Peat, & Vigne, 2018). MoryhHnoct ¢dancudpukosama u npodiemu ca TpaH-
cropToM BehyX KOmI4Y1MHA TOTOBO 1A CY e/IMMUHIICAHN Pa3BOjeM e/IeKTPOHCKOT
HoBIa. C Ipyre CTpaHe, HACTa/IM Cy HOBM PU3UIIM KOjy He ITOCTOje KO anpup-
Hor HoBIa. Ha npumjep, enekTpoHckn HoBall Huje ¢usnyky npeHocus. Kopu-
CHUK JVUTUTA/IHE ,HOBYaHUIE Tpeda CBaKoOj ,HOBYAHUIIN , Tj. CKYIy ITOJaTaKa,
maTy mopjaTke o upeHTndTKanuju. Ha oBaj HaumMH ce ca cBakOM HOBOM TpPaHC-
aKIMjoM Koja ce 00aBI ca ,HOBUaHMIIOM HoBehaBajy mojamnym Koju cy caqyBaHN
y Butyennoj Hopuanuny (DeGennaro, 2011). C TuM y Be3u, yIpaBo CTaB/barbe
xapzBepa y QyHKIUjy pyfapema IpeacTaB/ba MOTUB pyfapa fa nodujy onpehen
dpoj xpunposanyra (Qin, Yuan & Wang, 2018).

Tajna pacTta BpujelHOCTY KpUIIPOBaIyTa JIeXXN y 1mekynanu. [Ipema Tome,
MOJKe Ce 3aK/bYYUTH JJa Cy OCHOBHM MOTVB U Pasjior CTBapara KpUIITOBATyTa
YMeHNIIA fla K/IaCMYaH HOBAl| HUje 3a[j0BO/bIO Mpeje ofpehennx rpyma myau
ca acrekTa dp3uHe odaB/bama TPAHCAKIWja MM HayMHA CTUIIamba doraTcTsa.
I pyro, onpehene rpyme moyerne fa ryde cTpIUbebe 1 XKele 1a HOTIIYHO U3djerHy
perynanujy GMHAHCHjCKUX TOKOBA M CTBapajy IapajesiaH, a Mambe Pery/NCcaH,
GbUHAHCHU]CKY CUCTeM KOjy OY ICIYHMO HhIXOBE 3aXTjeBe.

IIpema jemHOj o TeopMja HacTaHKA HOBILIA, HOBAIl je HACTAao Kaja je Bpujefi-
Ha poda moyerna jja ce 4ecto ynorpedpaa y pasmjenn. C 0d31poM Ha To 1a cy
IJIEMEHUTI MeTaM, ITocedHO cpedpo 1 371aTO, HAJIIOTOHMj! 32 YyBame, 0d/In-
KOBame J iuijerberbe Op30 Cy mocTanm HoBall. [Jo mpBux ferennja 20. Bujeka HOBaI|
je ,IpeCTaB/bao TeK XapTUjy Of BPUjeJHOCTU KOja JOHOCHOILLY Jlaje IIPaBO Ha
npomucany komnunny 3n1ata’ (Radivojac & Gruji¢, 2018, str.15). C gpyre cTpane,
MOJIasMIIHA TayKa ITIOCTKEjH3MjaHCKOT IPUCTYNA 3acTYIUBEHOT y MOJIEPHO]
TEOpUjy HOBIIA KOja je 3aCHOBAaHA y KapTanuaMy je gedpuHancame u odjalmerbe
IpuXBaTama HallMOHATHE fiat BamyTe off cTpaHe cydjekara y ekoHoMuju (Wray,
1998). Naime, fiat BalyTa IpefcTaB/ba HOBALl CTBOPEH U eMUTOBAH Off CTpaHe
Op>KaBe KOji HeMa peajiHy, Tj. CTBapHY WM YHYTpPAlLlkby BpUjeHOCT. YKONINKO
HIje mpuxBaheH Kao cpeficTBO pas3MjeHe, HeroBa KOHBEPTUOMIHOCT y pode 1
ycnyre je Hertoctojeha. ¥ Be3u ca TMM, Kaja fiat BamyTa HeMa KOHKPETHO IIOKPH-
he y Hekoj BpujenHoj podu oHa je de3BpujenHa. KapTanuctuukm craB Koju je
npuxsaheH off cTpaHe 3arOBOPHMKA MOJiepHE TeOopyje HOBIA je /la MOTPaKiba
3a fiat BalryTOM IPOM3WIA3N M3 IIPYMOPAHOCTH CydjeKaTa ha Imahajy apskaBu
nopes. Opnarie Npousnnaase MPEJHOCTH M HEJOCTallM ManMpHOr HoBLA. Kao
IPeJHOCTY YIIOTped IaNMpHOT HOBIA Hajdyelrhe ce HaBOJe: AHOHMMHOCT KyTI-
113, jeMHOCTaBHA BepuQTKaIja MPeHOCUBOCT U yHUBep3aaHa npuxsahenoct. C
IpyTe CTpaHe, Kao HEIOCTAI Ce HaBOJe MOIyhHOCT KpMBOTBOpEHa, HElpaK-
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TUYHOCT TPAHCIOPTA BEMMKNX KOMYNHA, IIOCTOjabe BUIIE Of jeffHe BalyTe BU-
COKY TPOLIKOBY AUCTPUOYILNje U IPOU3BOAIbE.

ITpema 10 caia HaBefleHOM, YHOTpeda KpUIITOBATYTa Y CMUCTTY a/ITepHATHBE
KIaCYHOM HOBI[y OTpaHM4YeHa 13 HajMame JBa passora. IIpBo, naxo je xomm-
YJHA KPUIITOBAIyTa OTPaHMYeHa, CBAKY MOjefiMHAL] MM TPYIIa MOTY Jia CTBOPE,
ycarmace HasuB ,BajlyTe U IMpaBIWIA Te Aa KOPUCTE MHOIITBO APYTUX KPUIITO-
BajlyTa. Y OBOM TPEHYTKY IocToju Buule of, 1.500 xpunrosanyTa. [Jpyro, ynp-
KOC TOMe IIITO je IIOHYa OTpaHNYeHa, MjeHa KPUIITOBATyTa 3aBUCK Of IIOHY-
fie 1 norpaxmwe. [Ipema ToMe, ¢ jegHe CTpaHe IIOCTOjU ,KBA3MOTPAHNIEHOCT
HOHY/le @ Ha JIPYTOj Be/MKa HEM3BjeCHOCT TpaXKibe IITO yKasyje Ha 3Ha4YajHY
HectadwiHocT (Radivojac & Gruji¢, 2018, str. 16). C 0d3upoM Ha To fia je moHyzA
KPUIITOBAJIyTa TOTOBO HEOTPAHNMYEHA, & TPAXKIba HEM3BjeCHa, IYyTOPOYHM PacT
BpUjelHOCTN Huje ofp>kmB. MelyTum, ympkoc odmrienHoj HecTadMITHOCTH,
KPUIITOBAJIyTe Ce KOPUCTe y OpOjHMM TpaHCaKlMjaMa Kako 3a (pUHAHCUpambe
JIeTa/THNUX, TaKO ¥ WJIETA/HUX aKTMBHOCTU. 3aIllpaBo, OCUM IIpVBJIaderha HBe-
CTUTOpA U IIIeKy/IaHaTa, KPUIITOBAIYTe Cy YBeJle peBOMyLHUjy y od/acT Anuru-
TaJIHNX BalyTa 1 yTunane Ha MHore apyre odnactu (Tschorsch & Scheuermann,
2016). JaHac ce KpUIITOBA/yTe CTBApPajy IPOLECOM pYAapema, a pasMjemyjy ce
TPrOBMHOM 32 BTy Te, pody M ycryre Ha 3a To mpefiBubeHnM depsama.

C gpyre cTpaHe, jenan dpoj ayTopa je cKenTudaH rnpema dygyhHocTn kpu-
ToBanyTa. J/lyTepoB Mozen mokasyje fa MOjefMHLN ,MOKga Hehe yceojuiiu as-
flepHATHUBHY 6A7YILY 4aK U Kaga cy cainacHu ga je tpesenagaeajyha eanyiia
nowiuja jep ticoiiioje epexiiu u wpowkosu tipenasa u vekarwa (Luther, 2016, p.
570). Victn ayTop ca Catnepom npumjehyje fa ynmpkoc Tome mro ce dpoj mpeysu-
Mama allIMKalyja KpuiropanryTa nosehasa, ,edekar ynorpede Kpunrosamyra
HIje M3Pa)keH y 3eM/baMa 3a Koje ce CMaTpa Jja MMajy rmoTemkohe ¢ daHKapcKuM
cucremuma’(Luther & Salter, 2017, p. 51). Hekn ayTopn uny mpotie ga OUTKOMH
Ha3UBajy HOBMM ,,3/IaTHUM CTaHZIapAoM  3a fiBafeceT u npsu Bujek. (Kewell &
Michael Ward, 2017, p. 496).

2. HacraHnak, pa3Boj 1 cTunjame NOMYTIapHOCTY KPUIITOBATyTa

DunaHcHjcka Kpy3a, y3pOKOBaHA KpaXoM XUIIOTEKapHMX subprime Kpepura y
CA]l-y, 3amouena dankpoToM ¢uHaHCHjcKOT cepBuca Lehman Brothers 15. cen-
temdpa 2008. IIpomact numoBuHe BpujenHe 600.000.000.000 aMepnuKkux gonapa
Y3POKOBAo je mafi MHAYCTpujcKor npocjeka Dow Jones on 4,5%, mTo npepcra-
B/ba HajBehm map ox Hamaja 11. cenmremOpa 2001. rognue. Hekonuko cegmmiia
KacHuje, 31. okTodpa, IpBu IyT je cioMeHyT duTKouH y pagy (Nakamoto, 2008)
ayTopa 4mju paBM UAEHTUTET HMKaxa Huje yTBpheH. O odjaBu pama cy odaBu-
jeIITeHN YWIAHOBM jefiHe 3aTBOPEHE MejIMHT TpyIie, mocBeheHe kpunrorpadujn.

84



Acta Economica, ioguna XVI, dpoj 29 / geuembap 2018. 79 -102

YIpkoc unmeHuIy Jja ceé MOMEHAT 3a IMpefiCTaB/batbe IPUINKE 32 MHBECTULIN)Y
rOTOBO IOK/IOMNO Ca MO/bY/baHUM IIOBjepebeM y aKTyaeHN (GUHAHCUjCKU CH-
CTeM, OCMM MAJIOT dpoja eHTy3MjacTa Koju rmpaTe Kpunrorpadujy, SUTKOMH Huje
IPUBYKAO MHOTO MaXKIbe.

[TouetkoMm 2009. roguHe, mpefcTaB/beHa je 2018, 16 - mpsa mwardopma 3a
CTBapame T3B. pylapeme U TPrOBUHY Kao open source mpojekatr. Open source
ili orBOopen kOp mpefcTaB/ba MpaKCy y CTBapamy M pas3Bojy codTBepa Koja
IPOMOBUILIE TIPUCTYTI M3BOPHOM KOJy KpajibuX IPOu3Boja. TepMuH je crexao
MOMNYAPHOCT II0jaBOM MHTEPHETa M OMOTyhaBameM HeroBMX pPa3TMUIMTIX
Mojiefla TIPOM3BOJIbE, IyTeBa KOMYHMKAIMje M WHTEPAKTUBHUX 33jeHUIA.
Mogen oTBOpeHOT KOfia /103BO/baBa MCTOBPeMeHO Kopuiiheme pasmmumTux
IPUCTYTIA y TIPOU3BO/IIbY, 3a PA3/IMKY Off LEeHTPA/JIN30BAHUjUX MOJeNIa Pa3Boja
Ka0, Ha IIpUMjep, OHUX KOje KOpMCTe KOMeplMjaJHe KOMIIaHuje. Y CK/Iafly ca
TUM, CBU YYE€CHUIIM CY MOITIM J1a JIajy CBOj NOIPUHOC CTBapamby MeXaHNU3Ma OBe
KpUIITOBaTyTe, amy BehnHy nmpomjena Hanpasuo je Hakamoro (mmm rpyma xoja
je xopuctmia Taj upgeHTuter). Tokom 2010. rofuHe jaB/bajy ce KOHKYpeHIMje
OUTKOMHY, HaCTajy cHenyjanusoBaHe dep3e 3a TProBUHY KPUITOBATYyTaMa Ay
OH foduja ymorpedy y ,,cCTBapHMM TpaHcakiujama'. Ha nmpuwmjep, mpBa TpaHcak-
I11ja KOjoM je dSUTKOMHOM ItaheHo HemTo y ,,CTBAPHOM CBUjeTy peann3oBaHa
je 22. maja 2010. Kazia ¢y ,,/iBuje uIie BpujefHOCTH 25 Konmapa miahene ykymHo
10.000 dutkouna” (Maftei, 2014, p. 57).

IIpema anroputmy, Op3anHa TeHepycama OUTKOMHA Ce NPENoOBM Ha CBaKe
yeTupu roguue. Vinycrpauuje pagy, of janyapa 2009. roguse Ha cBakux 10 mu-
HyTa reHepucaHo je 50 HoBux dutkomHa. Tako je, 2013. rogmHe cTBapaHo 25
duTkomHa Ha cBakux 10 MMHYyTa ca cajia ce reHepuine 12,5 OMTKOMHA Ha CBAKMX
10 munyTa. [Tpema Tome, dpoj ox 21 MunmoH dutkonHa duhe remepucan 2140.
roauHe ca crBapameM 0,0006 dutkonHa Te ropyHe. He mocroju nenTpanam cep-
Bep KOjU Hafi3ype ¥ KOHTPOJIMILIE cucTeM. Taj mocao moBjepeH je pymapuma a
HOBOCTBOpPEHM OMTKOMHM Cy YIPaBO HAKHAJA A CBOj XapBep CTaBe MPEXM Ha
pacmonarame. Pymapeme Inpefecrasba Ipolec IpoBjepe TpaHCaKIMja, a Kao
HaKHajie ce JodMjajajy HOBe KPUIITOKOBaHUIIe. Y TIOYEKY je 3a 0Baj m0cao O1o
TOBOJ/baH MPOCjedaH IpoLecop y padyHapy. Bpemenom ce mpouec o te Mjepe
YCTIO>KHIO Jla TaHAC 3aXTHjeBa CHaKHe rpaduyuke KapTuiie, Crelyjaan3oBaHn
ASIC xappBep M BelIMKy KOMMYNMHY eleKTpU4YHe eHepruje. [laHac je, camo 3a
I0YeTaK OBOT IIPOIieca, MOTPedHO HEKONMMKO XW/bafla JoMapa. YIpaBo 3aTo py-
JlapereM ce YI/TaBHOM daBe KOMIIaHNje Ca BeTIMKIM CepBepyMa KOjJ CITy>Ke CaMo
3a pyzmapeme. ITocao pyzmapa je fja HoBe TpaHCaKIMje MaKyjy y dloKoBe maHala
(engl. blockchain). laxsne, pymnapu ce 3ampaBo Takmude Ko he mpuje ma otkpuje
CTIOXKeHy KpUnTorpadcky Gpopmymy, a lbeHO pjelllaBabe IpeCcTaB/ba CTBapame
HoBor Onoka. Kaja ce ctBopm 070K, ciCTeM OHOT pyziapa KOji je IIPBMU JOIIA0
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JI0 ,,pjeliera’ 0daBjelITaBa OCTajle CUCTeMe-pyape Aa je MPOHAIIA0 pjellee, a
OHM NPOBjepaBajy MCIPABHOCT TOT pjellema. Y C/Iy4ajy fa ce pjellere IOTBPAK
Ka0 Ta4yHO — 1oduja ce HAKHA/A Y M3HOCY OHOMMKO OMTKOMHA KOMIMKO je TIpefiBu-
heno 3a 10 munyTa paga. [lakie, SpojHOCT U yora pygapa Cy BaKHU jep cHara
IBJIXOBMX MAIllVHA 33 Pyflapeme Ofip)KaBa CUCTeM M 4nHe ra de3djemnmm. Cae
HaBeJIeHO acoIMpa Ha HEeKM OONMMK MMPaMUJATHMX IIeMa Koje KapaKTepuIny
HepasBljeHe daHKapCKe CucTeMe.

Ocum pypmapema, KpunrosanyTe je Moryhe crehm pasmjeHoM mmm KynoBu-
HoM ofipehennx godapa u ycnyra. Kpunrosanyre je moryhe crehn xynosusom
[IMPEKTHO Off HEKOT LA M IpeKo ofpehene depse kpunrosanyTta. Kynmosnna
Ha depsu je momyT cBake depsaHCcKe TpaHcakiyje. [Ipermenom omHOca monyze
U TIOTpaXKibe Ha ofpeheHoj depsm ce cTude yBUJ y KpeTame I[ujeHe U IpoMeTa
HeKe KPUIITOBAIYTE Te, Y CKIa[y ca TUM, JAaT! HAJIOT 33 KYTIOBUHY VIV IPOJIAjy
no ozpebenoj nujern. Kao n Ha cBakoj depsu, kKajja ce ymape Halo3! ca UCTUM
IVjeHaMa M KONMMYMHaMa J0/Iasy [0 peanmsanyje TpaHcakiyje usMehy nsuje
CTpaHe.

Temko je ofynpujeTy ce yTUCKY Jia je TeHepucambe KPUIITOBATyTa Ha3BaHO
UCKOIIABAIbe MM Pyflaperbe C IM/beM Har/allaBarba TPy/a, BpeMEHa U eHepruje
Koju cy motpedeHn 3a cTuiame ofpehene xonmmunmue kpunrosanyta. C THM y
Be3l, py/iaperbe IMpefcTaB/ba MOKYIIAj CUMYINpama ,KBasumnokpuha” jep je py-
llaper-e BjelITO MCKOPUIITEHO Kao aay3lja Ha KOName 3/1aTa y pygHunuma. Py-
Mapeme je pPallOHa/THO ¥ €EKOHOMCKM OIIPABJAHO y 3eM/baMa Y KOjuMa je IijeHa
efleKTpu4He eHepruje Hucka. ITog Tum ycmoBoM, pyzapemeM je Moryhe ocTBapu-
TV OOUT caMO aKo MONHV KOMIjyTepy HEIpecTaHo pajie Ipy HYCKOj LUjeHN
efleKTpu4He eHHepruje. Vimajyhm y Bupy unmeHuny fa je pymapame KOMIITEK-
CHO jep je TPO3HMIA 3aXBaTH/IAa KOTIade, PACXO/M KOIamba ce MpudmmKajy mpu-
XO7MMa KOji Ce OCTBape CTUIlambeM KpunropanryTa. OcuM Tora, pyfiapeme Tpeda
la TIpefCcTaB/ba ICUXONOWKY (EeHOMEH 37aTHOT mokpuha Koju je MOTIyHO
npeBasnbeH y caBpemeHoj ekoHOMMju. [lakiie, KpUNTOBanyTe HeMajy nmokpuhe, a
IpUMapHU IM/b Pylapera Hije CTBapaibe HOBe jeluHMIle BamyTe Beh ocurypame
mpexe. ITocnnmje Tora gomasm odpazma TpaHCaKIMja Koja je He 3aXTHjeBa MHOTO
pecypca, a Kao Harpajia 3a cBe TO jecTe flepuHICaHA KOMMYIMHA KPUITOBATyTe. Y
CKJIaJly ca TUM, pyAapeme IpefcTaB/ba TeK Ha4MH AUCTPUOyIMje KPUIITOBATyTa
U Ofip)KaBambe CUCTeMa, Ipy YeMy he mojeayHIM ynoTpedbaBaTyi KPUIITOBAITY-
Te JIOK 04eKyjy fia he ona mMatu Tp>xuiHy BpujesHocT. IIpy Tome, , TpXKuIIHA
BPUjeJHOCT HE MPENCTaB/ba HUILITA APYTO HETO je YCIOCTaB/beHa CaMO OYEKU-
BamIMa 0 BpyjefHoCTH Y dyayhHOCTH 1ITO je medmHMIMja IpeacTaB/ba damoHa”
(White, 2015, p. 393).

Onp>kaBame CTAOMTHOCTYM KPUITOBATYyTa OCTBapyje ce yIoTpedoM KpuIl-
TOBaTyTa KOje ce pa3Mjerbyjy 3a CTBapHe BaayTe Ha MHOLITBY OH/AjH Oeps3u U
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mwrahamem onpehene pode 1 ycmura oHMMA KOju Kao HPOTUBYCIYTY HPUMajy
kpunTosanyTe. Ha Tum depsama, Kao Ha CBUM APYTVM, KYPCEBHU, OHOCHO 1N~
jeHe Cy y 3aBMCHOCTY Off O/JHOCA TTOHY/Ie U oTpaXkmbe. [Io monynaprocTu n Bpu-
jeIHOCTY OMUHMPA OUTKONH, a OCTajle T03HAaTe KPUIITOBaNyTe Cy litecoin, dash,
ethereum ripple m monero m cBe MOCTOje CaMO Y JUTUTATHOM OQJIMKY, OTHOCHO
HeMa UX y OOIMKY HOBYAHNUIA HUTY KOBAaHUIIA.

Hajmama jenyHuIia Ha3BaHa je caTolly, IpeMa ayTopy (VI BUIIIE HBIX) OpK-
TMHA/THOT JTOKYMEHTa y KOjeM ce IIPBU IYT CIIOMUIbe. JefjlaH OUTKOMH ce MOXKe
nopujemuTn 1o n3Hoca ox 0,00000001 duUTKOMHA OZHOCHO /IO jeHOT CaToIINja.
Cucrem omoryhaBa HeorpaHudyeH dpoj CBaKOJHEBHNUX TPAHCAKIMja amy KaKO
BpujeMe mponasu, OutkouH he ce n rydutn cBakogHEeBHOM TproBuHOM. [lakie,
OCKM IITO ¥IMa OJ/INKe fiat HOBIjA, SUTKOVMH MMa U TeXIbY Ka fedmanyju. Vima
BEMKY MOTYNHOCT JIje/bMBOCTM BPMjefHOCTH, @ 10 OPUTVHATHOM IPOTOKOITY,
Kao 1 Koj| BehnHe KpunropanyTa, o dpojy ZOCTyImHMX OMTKOVMHA KOHaYaH. Bu-
enpa (Vieira, 2014) uctude fa je To BayTa de3 pery/1aTOpPHOT LIEHTPATHOT ay-
TOPUTETA, LITO 3HAYM JJa jé KOHTPOINCAH Off CTPpaHe LiMjesie MpeXke KOPUCHMKA
dutkomHa 1 muxoBor copreepa. C TUM y Be3), HUjelaH €HTUTET HUTYU BIafiU-
Ha MHCTUTYIMja HUje y MOTYhHOCTM Ja Mujema IOCTaBKe CHTeMa, OIHOCHO
dmokuyejn, HuTH fa yTude Ha rutahaje. Jla Ou ce mpm3Hanma mpoMjeHa ImpaBuiIa
Ha MPeXH, IOTpedHO Ja IpoMjeHy npenosHa 50% KOPUCHMKA, IUTYC jeflaH VIC-
TOBpPEMEHO 4MMe je CBaKy O/IMK IpeBape win GancurukoBama oHeMoryheH.

Ocum pynapa, y cucTeMy BaKHY Y/IOTy MMa Tpyna KOopucHuKa — full nodes.
ITosesanu cy y P2P mpexxy u umajy gsuje dynkuumje. IIpsa je morBppa cBux
TpaHCcaKIMja 1 OTTOKOBA, OTHOCHO YyBame UCTOpHje TpaHcakimja. CucrteM dut-
KOMH 3aCHOBAH je Ha Iapy K/by4yeBa. JeflaH YMHM HOBYAHY Ba/lyTHY jeINHNUILY, A
IPYTHU IIPEACTaB/ba JO3BOIY 3a paclloyiarame UCTOM. JInile Koje HacToju fa IIaTh
ozipehen mpomsBoy, MM yCIyry KPUITOBATYyTOM Tpeda /ja Mollajbe MPYMAOoILy
CaMo jaBHU K/bydY 3aje[JHO C ITOTINCOM 3a TpaHcakuyjy. Takobe, nadopmannja
o ToMe ce ma/be 1 HajOmpkeM full nodu. O mpoBjepasa Tpu eneMeHTa MCIpPaB-
HOCT TIOTIINCA TTONINM/bAOIA, MCIIPABHOCT ajfpece MPpUMAoLia Te CTambe OMTKOMHA
Yy HOBYAHMKY IIOIINM/bAOLIA jep aKO MX CTambe Y HOBYAHUKY HUje dapeM jellHaKo
U3HOCY y TpaHcakuyju Hehe gohu o nsBpuema Hajora.

C od3mpoM Ha TO Aa mocjenyje dasdy CBUX pealM30BaHUX TpaHCakuwmja, full
node Mo>xe Op30 ma yTBpAM cTame OuTKOoMHA Ha ofipeheHoj agpecn. HakoH mro
YTBPAU UCITyIEHOCT CBUX YC/IOBa 0daBjellTaBa OCTae ca KOjuMa je TI0OBe3aH y
P2P mpexu. Ilo npujemy mHdpoOpMarnuje 1 OHY OPBjepaBajy TPAHCAKIUjy CBe
IOK CBU y Mpexu He dyzy nHpopMucany o TpaHcKanuju. Vaxko gjenyje cimoxxeH,
OBaj Ipoljec Tpaje Mambe off ceKyHpe. Ca II0dpojaHnM ydecHIIIMMA Cy TIOBe3aHM I
Py#apu Koju off Bux fod1jajy moTpedHe MoaTKe Koje Tpeda 1a yHecy y d1oKoBe.
Ha Taj Haunm KpunToBaayTa MMjerba BAAaCHMKA a/lil Cé MUjerba U TajHu KO,
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Ipyra ¢yHKIUja mpousmIasy U3 4YMbeHMIe Ja Oubeke CBe TPaHCAKIIM-
je Ha CBOM Xap[-[MCKY KOje ce aXXypupajy y peaJlHOM BpeMeHy. Y CKIafly ca
OIVCAaHMM IIPOLIECOM, Ha CBMM padyHapuma, Tj. YBopoBuMa, eBUIEHTHpaHa je
npomjena. [Ipema Tome, enMMuHICaHa je MOTYhHOCT KPMBOTBOpEa TPAaHCAK-
I[uje jep CBaKy IpoMjeHy Tpeda [a IOTBPAY BUIIIE OFf IT0JIa YYeCHKA Y TPEHYTHKY
HacTajama y pealHoM BpeMeH. BehnHa TpeHyTHMX McTpakuBama Ha TEXHOJIO-
ruju O/I0K4YejHa M KPUNTOATYTa je POKyCcHpaHa Ha MUTamba CUTYPHOCTH U IPU-
Baraoctu (Yli-Huumo, Ko, Choi, Park u Smolander, 2016).

3. Pusunu u orpannyema ynorpede KpunroBazyra

Ilo caja ommcaHM cuCTeM IpeACTaB/ba elleHTPaIN30BaHy dasy MofaTaka Kojy
He MO)Ke Jla yrpo3M HWUTHU IIPOMMjEeH)M Hamaj BelIMKOr Opoja KOpMHMKa VC-
ToBpeMeHo. Jlakie, de3djenHoct nHdopmanmja Koje ce 4yBajy y cuctemy je Beha
Hero y LieHTpann3oBaHoj dasnu. [Ipema ToMme, y3 onpehene xopexiuje onvcann
O/IOKUEjH CCTEeM MO>Ke e KOPUCTHUTH 3a YyBame 1 00pajly pasIndnuTIX TUIIOBA
noziataka. CXO[fHO TOMe, OBa TEXHOJIOIMja MOXe peopmucaty 1 GUHAHCHjCKa
TP>KMINTA, a/IM CBOjy ynoTedy Hahy ¥ KOJ IpoBjepe ayTEHTUYHOCTY Pa3/Inydu-
THX TUIIOBA JJOKyMeHaTa: Bohemwa perucrpanije BO3MIa, oBjepe 3ApaBCTEBHUX
KIBJDKUIIA, ITacamba Ha 1300puMa, Bohewa MAaTMYHMX KIBbWUIA MIN ayTOPCKUX
npasa (Yli-Huumo, Ko, Choi, Park u Smolander, 2016).

Tpancakuuja ce, 3ajeflHO ca CBMM OCTalMM IIpOMjeHaMa, eBUIEHTUpa Ha
CBUM padyHapyMa U CepBepMMa, Te Cy MaHMIIy/Iallje TOTOBO MCK/byueHe. Tu
[IapOBM K/by4eBa ce 4yBajy Y HOBYaHMKY - Hajuerrhe ¢ajn umeHa wallet.dat xoju
je Ha UMCKy KOpUCHMKA. JlaKie, KpUIITOBAIyTe C€ 4yBajy Y JUIUTATHNUM ,HOB-
yaHuaMma. TakBy HOBYAHUIM TIPEACTaB/bajy copTBEp KOju eBUIEHTUpA NPU-
BaTHe U jaBHe K/by4eBe. JeflaH KOPUCHMK MO>Ke CTBOPUTY HeOrpaHW4eH Opoj
dutkouH apipeca. Teopercknu, BjepoBaTHONha cTaBpame MIEHTUYHUX afpeca je
3aHeMapuBo Manma. MebhyTum, y mpakcum moctoju MOryhHOCT HeoBIalITEHOT
IPUCTYIA HAJIOTy HEKOT KO HUje BIaCHMUK ,,HOBYaHMKa . C 0831poM Ha To ja ce
K/by4eBM YyBajy KOJj KOPMCHIKA, TocToju MoryhHocT kpahe. KopucHuk koju ns-
rydu IofiaTKe O MPMBATHOM U jaBHOM K/by4y OCTaje de3 IPUCTYIIa CBOjUM KPUII-
TOBayTaMa, 4MMe Cy OHe 3ayBujeK n3rydbene. Kao ocurypame ojf Tora HoTpedHo
je HalpaBUTU KOIMje HOBYaHMKA. [Io>Ke/bHO UX je MOJaTHO 3alUTUTUTH, Ofi-
HOCHO 4yBaTy Hof joul jegHoM midppom. Ha taj HaumH ce moctioke Behu crernen
3aIlTUTE U CMamyje pusuk Manunynanuje. Kao jegna ox Hajsehux npegnoctn
cucrema P2P Mpesxe mcTmde ce jeflHOCTaBaH IPEHOC HOBLA IIPEKO MHTEpPHETA
des mocpenHuKa, pu yemy Tpeha cTpaHa He MO>Ke CIIPMjEYNTH VU YIPaB/baTy
KOPMCHMKOBUM TpaHCaKliMjama. VI3 oBora mpousniaasy Kby4Ha pasinKa Kpui-
TOBAJIyTa ¥ KTaCUYHMX Ba/lyTa, a TO je YUNIbEHNIIA [Ia CBAKM KOPUCHMUK Y CUCTEMY
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MIMa yBHIJL KaKo y CBOje, Tako 1 Tybe Tpancakumje. Hamme, dnokdejn omoryhasa
Ia cBaKa TpaHCKalMje cafip>Ky OUTUTAJTHM MOTINC IPEeXONHMX ydecHMKa. [1pn
TOMe, KalliTaT MOXe Jja ce CTOQOJIHO 1 de3 MIHMMATHE TPOIIKOBE KOPUCTH Ha
CBjeTCKOM TP KMINTY, KOPUCHNIY jeCy aHOHVIMHIU, /I je ,Tpar HOBIA Moryhe
IIPOBjepPUTH jep je CBaka TpaHCaKUMja 3admbeskeHa y OnmokuejHy. [laxie, TpaH-
CaKlMje KPUIITOBATYTA Ce, YIPKOC CXBaTamy IINpe jaBHOCTY, IpaTe. MehyTum,
HEIIOCTOjarbe Pery/IaTOPHOT CUCTeMa ¥ aHOHVMHOCT YMHY OMTKOMH ITIOTOTHNM
3a (pMHAHCUpabe KPYMIHATHIIX JIje/IaTHOCTY, Off IIPamba HOBIIA 1 (PUHAHCUPaba
KPUMIJIaH, IPEKO TPTroBama APOTOM M OPYXjeM, o Tepopusma. lakie, TpaH-
CakLMje y BUPTYE/HUM BajyTaMa jeCcy jaBHe U IbJIMA je y BeIMKO] MepU Huje
moryhe yhu y Tpar. Ha oBaj HaunH ce oMoryhaBa BUCOK CTelleH aHOHUMHOCTH
KOPMCHMI[MMA BYPTYE/THNUX BalyTa. YIIPaBo TaKBa 3/10yIOTpeda MOXKe yTUIIATH
Ha 3aTBapame IVTaTopMe 3a TProBame BalyTaMa ¥ oHeMoryhaBame IpucTymna
WIK KOPULITEe CpeficTaBa Ha ofipehennm mnatdopmama mnm depsama.

Benmke mpomjeHe M CTaHM pacT LyujeHe INPEJCTaB/ba0 jeé aTPAKTUBAH UH-
CTPYMEHT KaKo 3a IpodecruoHaTHe MHBECTUTOPE, TAKO U 3a MOTIIyHEe aMaTepe
y ynaramy. VIcToBpeMeHO, yIIpaBo BMICOKa IIPOMjeH/BMBOCT HaBesa je mpodecn-
OHajHe ynarade fa dymy 00a3pyBM IO MUTAbY y/larama y KpUIITOBATYTe Ha AYTH
POK.

3a pasnmMKy Off APYTMX BajyTa, KPUITOBAlIyTe HUCY IOAp>KaHE BJIajlaBu-
HOM 11paBa, Beh TexHomormjom. IIpeHoc je jemHOCTaBaH, HEMA MOCPETHMKA U
Tpeha cTpaHa He MOXe Jja CIIpujedn, HUTHU Ja Kopuryje Tpancakuuje. [Tox mpet-
IIOCTAaBKOM JIa CBU IIPAaBHM CHCTeMU KOTadupajy, KpUIToBaayTe du HacTaBuUIIe
Ia MOCTOje ca MOCTOjalbeéM MHTEpHEeTa U JbyAU KOjM Cy MX CIPEMHM KOPUCTH-
. OcTane BaKHe KapaKTePUCTUKEe KPUIITOBATyTa Cy: BAACHUIITBO je 00e30m-
jebeno cHaxxHoMm Kpunrorpadujom, TpaHCaKIuje Cy BUJJbMBE anu Cy KOPU-
CHMIIM aHOHVMHU, JINLE KOjé NIa/be KPUIITOBATYTe, 3a PA3AMKy Off IPUMAola,
Mopa fia dyjie IOBe3aHO Ha MHTEPHET, Te OCUM IIOHY/ie U IIOTPaKibe, HUAIITA UM
He rapaHTyje BPUjeIHOCT.

C od3mpom Ha TO ja je Apyra HajumMpe npuxsaheHa KpUITOBAlTyTa M OF
CTpaHe pyfapa M dep3m, JajTKOMH Ce MOXKe CMATpaT! APYroM HajBa>KHUjOM
KPUIITOBATYTOM. JellaH Off IM/beBa OBe KPUIITOBATyTe IpeCcTaBba IMOTBphHu-
Bame TPaHCaKIMja Opske off IIaTPOpM KOjy KOPCUTU SUTKONH, KA0 U J]a UCKOPH-
cTy MoryhHOCTHM aropuTMa 3a CTBapame T3B. ,laMeTHuX yrosopa (Christidis,
Devetsikiotis, 2016). YkymaH dpoj oBe BalyTe HOCTYIIHUX 32 pyAapeme U Lup-
Kynanuje je yetupu myTa Behu o dpoja durkonna. [Tap>xmy Mennja je 3amodno
JIAJTKOMH Kajja je Kpajem 2013. ropmne JOCTUTA0 TPXKUIIHY KallUTaaU3alujy of
MUIMjapfie omapa.

Tpeha najmosHaTmja KpunroBamyTa, eTepujyMm, MpefiCTaB/ba IelleHTPasy-
30BaHy IVIATPOPMY, 3aCHOBaHy Ha IIOCeOHOM d/oKUejHy, Koja mokpehe ,mamer-

89



Homertiu u oipanuverva tipumjere Kpuilitiposanyma u OnoxHejH wexnonoiuje
Ipod. gp Iopan Pagusojay u gp. ¥ MehyHapogHoM 10CTI08atbY U HA PUHAHCUFCKUM TAPHUMTAUMA

He yroBope. Kao u koj cBUX KpMUIITOBalyTa, ¥ OBaj CHCTEM 3aCHOBAaH je Ha
QITOPUTMY KOju (YILCKMOHMIIE, HeMa MOTyhHOCT IpoMjeHe, JeaKTuBauuje,
npeBape HUTK MHTepBeHLje Tpehe cTpane. Cipeneha mosHaTa kpunroBanyTa je
purt. CrBopeH je 2011. Ha OTIYHOM MCTOM QITOPUTMY Kao U OUTKOVH, a pafn
Kao MexaHM3aM Ivrahama 1o ysopy Ha Paypal.

IlojaBa kpunTHOBaNIyTa je Of CTpaHe IIMpe jaBHOCTYU IPBO TpeTHpaHa Kao
jemHa Off TeXHMYKUX MHOBAIVja, ca MPEefI3HAKOM ,PU3NYHO’, ,HEMOY3/JaHO M
»KpaTKoTpajHo. C TUM Y Be3u, CINYHKM ITyTeM IPOIUIe Cy I IIACTUYHe Kap-
THIE, a JlaHac cy ommrenpuxBahene. 3axBapyjyhn drexcudumnoctn n mpu-
narobhaBamy moTpedamMa KOpPIUCHMKA, KPUIITOBATYTe IIOCTAjy pallipeHe U mpu-
xBaheHe kao HaumHM mwrahama, mro omoryhasa MMKBUAHOCT U (PIEKCUOMITHOCT
y wrahamy.

ITpema 10 cajja HaBeleHOM, 3aIaXKaMO JIa KPUITOBATYTe CIIy>Ke Kao Mjep-
He jeJUHNUIIE U CPENCTBO 3a Pa3MjeHy, alli HE CyXKe y TMOTIYHOCTU Kao Cpefi-
CTBO 3a YyBame BpujefHoCTH. [lakie, ocjenyjy ABMje of Tpu PYHKIIVje HOBIA.
Takobe, TproBuHa KpunToBaTyTaMa je IoKasana Ja Cy OHe BeOMa OCjeT/bJBe Ha
pasnu4uTe BUjeCTy, HajaBe ¥ KOMEHTape IITO YKa3yje Ha YMIbeHUIY Jja ce y Tp-
TOBMHY KPUITOBATyTaMa YIYCTHO BelMKM OpOj amaTepa y MHBECTHpPaby. Y Be3y
Ca 3HAYajHMUM YK/bydlBameM Helpo(ecrOHATHUX ylarada y TPrOBUHY KPUII-
ToBasyTaMa 1 EBporncka meHTpanHa daHka je modeTkoM jeceHu 2012. rogune
odjaBmIa yrmosopeme y KojeM je ykazana Ha pU3MKe IIpU yHOTpedu BUPTYeIHe
BaJIyTe, OJHOCHO IIPOM]je€H/bMBOCTY, MOTYNHOCT yIafa y AUTUTA/IHe HOBYaHMKE
Te HeflOCTaTaK IIpaBHe 3allTUTE.

OcuM K1acMYHOT BalyTHOT PU3MKa, Ha KPUIITOBA/IyTe Ceé OfTHOCE M PUSULU
KOjII Ce OfIHOCe Ha TPrOBMHY OWIO KOjoM ApyroM BamyTtoM. Ha mpumjep, ako
HeKo (U3UYKO JIIle U3ryOu padyHap mim TenedoH Ha KOjeM je HeroB JAUTHU-
TQTHM HOBYAHVK, @ HeMa KONMjy WIM HOBYAHUK HMje Nof mudpom, octahere
de3 BupryenHor HoBua. Takobe, ocrahe 1 de3 KpUNTOHOBIIA AKO HEKV IIPOU-
3BOJ] WIN YCIYTY IUIATV YHAIpUjel a ycryra He Oyfe M3BpIIeHA VIV IIPOU3BOJ
He dyne mncropyden. OcuM Tora, IOCTOje ¥ TOTpaKuBama y Oumo Kojoj Bamy-
TV KOja Cy ocTana HeHarmaheHa jep je my>KHUMK mpormacuo daHKpor. Jlaxe,
OCHM TIpeBape, MOCTOje U KIacUM4aH KpeguTHU pusnk. OCUM INOMEHYTUX PU-
3MKa, Tpeda 3HATM 3a PU3MKe KOji Ce OIHOCE Ha MOBE3aHOCT Ca IpameM HOB-
11a, TPTOBMHOM OPY>XjeM WIM JAPOroM, XaKepCKUM HallafyMa, TPTOBMHOM Koja
ce ogHocu Ha dark web m nth. Y cxmapgy ca HaBemeHUM, EBporicka IeHTpanHa
daHKa M3fana je ymosopeme Kako OM ykasama Ha mMoryhe pusmke Kojuma nmia
MOTy OMTHU M3I0KEeHA IMPWIMKOM PYKOBama VM TProBama KPUIITOBATyTaMa
(European Central Bank, 2015). IIpBo, ako mrardopma Koja ApKM Hednmje
BMUPTYyeJIHE BajyTe MM TOCIyje C BbJUMa IMpoNafHe WM IpecTaHe IOC/IO0BaTH,
He II0CTOje MOCeOHM PerylaTOpHM MeXaHM3MM 3alTHTe KojuMma OM BIaCHULIU
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Oy ocurypanm y ciydajy rydutaka. Y yrmosopemy ce HarJalapa YnbeHnIa ja
KOPVICHMIIY YeCTO Tyde 3HaUajHe M3HOCE HOBIA KOje /ipyKe Ha TMM IaTdopmMama
jep OHe 4ecTo HICY IpeIMeT HeKe perynatuse. Hanme, MHOTO je 3admpesxeHMx
CTy4ajeBa JIOC/IOBHOT IIPeCTaHKa MOCTOBama pasHMX riatdopmm nmm depsn.
Hexkazia je y3pok daHKpOT BacHMKa Oep3e, a HeKajia XakepcKy Hamajl. Y caydajy
na ca oapehene mmardopme 3a Tpropame HeCTaHe HOBAI W/ OHA OAaHKPOTHPA,
He TI0CTOjy MmocedHa MpaBHA 3alITUTA Y BUY areHIMje 32 OCUTYParbe JIe03MTa
Koja O omoryhmma ocurypame BracHMIMMa Kpunrosanyta. Ocum tora, rydu-
TaK K/by4a VIV TO3MHKE MOYKe 3HAUUTH U 3ayBUjeK U3Tyd/beH BUPTYeTHM HOBAI]
jep HeMa MHOTO OBJIALITEHNUX areHIja Koje BOJie eBUJEHLIN)Y O TO3MHKaMa WIN
KOje U3Jjajy HOBE JIO3MHKE.

[IpuxBaTame BUpTyenHe BajyTe Ofi CTpaHe IPUBPENHUX JAPYIITaBa Huje
TPajHO TapaHTOBAHO U 3aCHMBA C€ Ha JUCKPELUjU WM YTOBOPMMA KOjU MOTY
duTy packuHyTH y d1I0 KOjeM TpeHYTKY de3 mpeTxofHe Hajae. Ha kpajy, y us-
BjellITajy HaIJIalllaBa fla IOoCjefjoBambe KPUIITOBATyTa MOXKe Iofinehn mopecknm
odaBe3ama Kao LITO Cy TI0pe3 Ha I0JATHY BPUjeTHOCT V/IM IIOPe3 Ha KalUTaTHy
podut. C TuM y Be3nu, Tpeda pasMOTPUTH KaKBe odaBe3e ce IPUMjemYjy Y K0joj
sempu. Ha mpumjep, fomahe 3akoHomaBcTBO oMoryhaBa GuU3MYKuM 1 mpas-
HUM JIMLMMA A IIOCjelyjy KPUIITOBAlLyTe U fla UX IPOJAjy OGHOCHO MMUjembajy
3a HoBall, pody win ycinyre. MebhyTnM, 3akoHOM je 3adpameHa pasmjeHa pode n
JleBM3a Koje HMCY KOHBepTOMIHA Mapka usMeby Ba yuecHmka Ha Ty bocHe u
Xeprerosune. [IpemMa ToMe, KpMONITOBAaAyTe je MOTyhe KynmuTy ¥ IpOJATH, Te
IJIATUTH TI0OPe3 Ha OCTBAPEHY KAIIMTAMHY HOONT. Y Be3M ca TUM U IIpaBHA INIA
MOTY Jla CTUYy KPUITOBATyTe Y CKIajly ca HeOpMaTHIM YTOBOPOM O Pa3MjeHI.
IlITaBuie, MpaBHO MMIle MKOXKE U TTOCPEJIOBATU Y ,HAIIATX KPUITOBATYNUTA
CBe JIOK CBOje ycyre Hamahyje y KOHBepTHOMIHMM Mapkama n ypegHo maaha
Topese 3a CBOje YC/Iyre, Te IOpe3 Ha KAIWUTaIHy JOOUT OCTBApeHy TPrOBIMHOM
KPUIITOBATyTaMa.

Hajnmosnatuju 3aroBopHMK ymoTpede mpuBaTHOT HOBIA je dmo Hodemosarl
Opupnpux pon Xajek. Xajex je moapKaBao AeHAINOMN30BaH HOBA, Tj. IPUBATaH
HoBall. BpujemHocT Tor HOBIja Omma M 3aCHOBaHA Ha HEKOj perpe3eHTaTHB-
HOj Kopmu BanyTa. C TMM y Be3), TakaB HoBal| duo du ctadmmaH ako du Omo y
CTamy fIa KyIU VICTY KOJIMYMHY pelpe3eHTaTBHe pode. Xajek je BjepoBao fa je
3a eMMTEeHTa IPUBATHOT HOBLA MOTPedHO ce YBPCTO odaBexxe fia he HacTojaTn
7la KyIIOBHY MOh BalyTe OJp>KM HEIPOMMjEHeHOM, a Jla UICTOBPEMEHO OfIPXKU
JMCKPENMOHO IIPAaBO O KOHTPO/IM MOHY/E HOBLIA Yy ONTUIIAjY U MPOMjeHaMa Ha
»BanmyT . C Apyre cTpaHe, HACTYIl eMUTEHATa KPUIITOBAMyTa, CIMYAH je HacTy-
Iy C/IMKapa. YMjeTHUIN ,TapaHTyjy KyIIUMa CBOjUX CIMKa ja he ce Bpujen-
HOCT IbJIXOBE CIMKe OfIpyKaTy Tako mro Hehe ,,mponsBectn” Bumie off ofxpehenor
dpoja cnmka wam mweHnx Kommja. EMUTeHTH KpumnToBamyTa Cy MOHYAY KpUII-
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TOBa/yTa AeUHNICAIN AITOPUTMOM KOjU CY ,,JIporpamMmpany’ fa meduHMIIe
HOHYAY KPUOTOBATyTa. Y CKIAAy Ca TUM, IIOCTOjU MOTIYHA KO/MU3Nja MOHY-
Jile KpUIITOBA/IyTa ca HadelyMa Teopyje caBpeMeHe Ap)KaBe KOja yKasy Ha TO
fla caMo JpKaBa MMa ,JYICKPELIOHO IpaBo” fa emutyje Hosal. OpuamaH je
BjepoBao Jja Py M3HOLIEHY Uieja O AITePHATUBMHOM MOHETAPHOM CUCTEMY U
Y1031 SpKaBe Yy 1heMy, Hije JOBO/bHO M3HUjETU CAaMO apryMeHTE KOjy II0Ka3yjy
TeK IbeTrOBY eKOHOMCKY oIpaBaaHocT. Ocum tora, PpupmaH npegamke Hy>KHOCT
VCIIUTUBAKA [ /I je IOCTOjarbe alTepHATBe MOHETAPHOT CUCTEMA ,,y CKIafy
ca ycTaBoM’, Te TO fia JIU 81 CTBOPUIIO ,[IOMUTHYKE OFHOCE KOje 1 HapyImmio
ypebeme gpxase” (Friedman & Schwarz, 1987, p. 41).

T'oBopehn o pusnnnma, Hemoryhe je He 3arasuTH Be/IMKY CIMIHOCT KpeTarmba
IjeHe OUTKOMHA ca KpeTamyMa KOJ] HaCTaHKa MHBECTULMOHNUX dasoHa. Han-
Me, Moryhe je mpero3aHTy HajsHa4ajHUje MOMEHTE, OHOCHO (pade MHBECTUIN-
oHux dayoHa: a3y HeBUIBMBOCTH, a3y IpBe BeMKe Ipofaje, ¢asy MaHuje
n ¢asy ,m3gyBaBama  (Mmyctpanuja 1). VMnycrpanuja mpukasyje jacaH myT
KpeTama BPMjeHOCTY OMTKOMHA IITO yKasyje Ha ILIMeKylaluje 1 IpaB/berbe
danona. IIpema TOMe, OUUITIENHO je Aa PACT BPUjEeAHOCTI U OBe KPUIITOBANyTe
He IIPaTy HOBOCTBOPEHY BPMjeJHOCT Ha II00a/THOM HUBOY, HUTH T3B. ,IPUPOJ-
HY  cromy pacta rmodanHe ekoHOMMje. CaMa UMbeHNIIA I Ce TIOBjepere pery-
nuile KOHCEH3YCOM KOPNCHMKa Mpeske, Beh ykasyje Ha LIEKy/IaTUBHU Oa/oH.
I[ITaBuite, YnbeHNIIA A Ce, TI0 AITOPUTMY, OPOj HOBOCTBOPEHUX KPUIIPOBAITY-
Ta IIPETIO/IOBM CBAaKe YeTUPU FOfiMHe, HeoA0/p1BO nozcjeha Ha PpuHaHCHjcKy -
pamupy mnu [ToH3nu memy.

OmucaHa feleHTpanM3alja 1M HEMOCTOjalbe perylaTopHe areHIuje ce
II0Ka3yje Kao IVIaBHM Y3POK BeJIMKe IIPOMjeH/bYBOCTY LIMjeHa, IITO HUje C/Iy4aj
KOJ] KpeTama LiMjeHa KIacuyHux BanyTa (Buterin, et al., 2015). Yak u fa ce oBo
TOjalllberbe 3aHeMapy, MOXKe Ce 3aK/bYYNTH Jja elleHTPaIM30BaHU CUCTEM de3
ayTOpUTETa YMjeCTO HajBa)kKHUje IPeJHOCTI KPUIITOBATyTa MOXKe dutu HajBehe
OrpaHNYere OfipXKaBarba MTOBjeperba Y CUCTEM.

C 0831poM Ha TO [ja je CHCTeM 3aCHOBAH Ha CTIOKEHVM MaTeMaTUYKUM ajl-
TOPUTMMMA M PadyyHApCKUM IIPOLIECVMA, OH je jacaH TeK AMjely jaBHOCTM ca
BUCOKMM CTelleHOM MHpopMaTnike mucMeHocTn. C TuM y Be3u, ocode crmadu-
jer 3Hama ca TProBameM Ha depsamMa I ca padyHapCKUM MPOLiecuMa Ce U3NIaxKy
BEJIMKOM PM3MKY 380T Kojux Mory octatu de3 HoBIa. Heku of HajBehnx pusu-
Ka 3a BUX Cy IyOUTaK MMOAaTaKa, OAHOCHO 1mdpy, crnada 3amTuTa Koja oTBapa
MOTyhHOCT HEOB/IALITEHOT, Tj. ,,HEAyTOPM30BAHOI” Y/IACKA Y IbVIXOB ,HOBYAHUK ,
Te ,HeHaMjepHO OflaBambe IofjaTaka o k/bydeBuMma  (Buterin, et al. 2015, p.155).
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Wnycrpanuja 1.

dase MHBeCTUIVMOHOT daJIOHA M KpeTambe BpUjefHOCTI OUTKOMHA 1o Maja 2018.
Hosa mapagurma!

("New Paradigm!”)

3aapasame (Delusion) TTopuuame (Denial)
Bpahame y Hopmarn
(Return to “Normal”)

Bpujegnoct

Tloxsnemna (Greed)

1
1
1
1 £
TlameTHu HOBaIY 1 VIHCTUTYIL[MIOHA/THY IHBECTUTOPI Jaroct (Public) / & Crpax (Fear)
(Smart Money) | (Institutional Investors) EnTy3ujasam o )
1 (Enthusiasm) et Kanurynaunja
1 [Taxiba | Meamja famt (Capitulation)
I - (Media IAttention) :ﬁ:ﬁu Boalh
| PBa BeMKA MPOfiaja 2% aharbe Ha cpeuH:
| (First Sell Off) ! ER (Igetum to the Mean’
1 Db == ==\ Dighane ~

Vaner (Take off)

1

------- 3amxa 3a "mepsjenie” (Bear Trap) | 1
daza HEBMIBMBOCTI | Dasa cBjecHOCTH | Paza Manmje 1
| [

(Stealth Phase) 1 (Awareness Phase) (Mania Phase) qy(??lzxsgtyphisasa
Bpujeme

$15000 [\A

$10000 l \/\
/ V
$5000
v
. j,-\.______/————'/"/\/

VsBop: ITpunaroheno mpema Singh, S., & Bahi, S. (2015). Behavioural Finance. Vikas Publishing
House. JToctynmHo Ha https://books.google.ba/books?id=9K5DDAAAQBA]&pg=PA142&Ipg=PA
142&dq#v=onepage&q&f=false n kperamy BpujenHocTM duTKOMHA JlocTymHO Ha https://www.
coindesk.com/price/

C 0d31poM Ha IPOTOKOJIE KOj! IIOCTOje 1 KOjU Ce M3BPIIaBajy, KpUIITOBATyTe
Hehe HecTaTy jep ce anroputaM HENIpPEKUIHO M3BpIIABa, a MMajy dympyhHocT y
TpaHcdepy HoBI1a (Buterin, et al. 2015) u mmekynanuja. Haume, yrpkoc rimodain-
HOj MHTerpanyju GUHAHCKUjCKUX TPXKUIITA, TpaHCdep HOBLA je CKYH U 4eCTO
BpJ1o criop. HepujeTko, mpeHOC HOBLIA y MHOCTPAHCTBO TPaje M HEKOJIMKO JaHa,
a IpOBM3Mje Cy BIUCOKE JI0 Te Mjepe MPeHOC MambMX M3HOCA YMHE deCMUCTIEHVIM.
Ha npumjep kao anrepHaTuBe CUCTeMy ,,BecTepH jyHuoHa”, KpunrosamayTe ce
MOTy HaMeTHYTM Kao IIO>Ke/baH HAa4yMH 3a IIPEHOC HOBLA. Y CKIafy ca TUM,
Pa3Boj HauMHa 3a IIPEHOC MabMX M3HOCA HOBIA MOTY IIONM y TOM IIpaBILy.

Cucrem 3a TpaHcdep HOBIIA 3aCHOBAH Ha KPUIITOBATyTaMa y CBOM ITOC/IOBakby
»Ce He OC/Iama Ha OaHKe HM IUIaTHe IpOoliecope Koje AaHAllby CaBPeMeHM CU-
CTeMM KOPICTe, I1a 300T Tora HeMa IIPOBU3Kja HI BICOKNX Tpoukosa (Buterin,
etal. 2015, p.156). Y ciy4ajy ga ce KpUITOBalyTe HAMETHY Kao jepTuHMje 1 Opxe
pjelieme 3a IIPEHOC Te Ja ce, Kao MOC/befnIia Tora, moseha mw1xosa yrnorpeda
y TPTOBMHU U Yy IPYTMM TpaHCaKLMjaMa - MOXe JOohn ,, o mopacTa MOTpaKibe
U IopacTa bUXOBe IMjeHe Ha dep3ama’ (Buterin, et al. 2015, p. 156). TakaB
crieHapuo O1o O 3aCHOBAH Ha OAP)KMBMM ITOCTaBKaMa.
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C mwbpeM ocurypama ofj puU3uKa, Te eIVMMUHCamba JWIN TpaHcdepa pusu-
Ka, Kopucre ce ¢puHaHCKjcKM fiepyBati. PUHAHCKMjCKUM AepuBaTiMa Moryhe
je OrpaHMYUTH MU HOTIIYHO eIMMMHCATH JIjelIoBatbe BalTyTHOT, KPEAUTHOL, U
OIIEPATUBHOT PU3NUKA, Te PU3UKA JMKBUJHOCTY M IIPaBHOT OkBup. CraHmappu
¢buHaHCHjCKOT pauyHOBOACTBA ofipehyjy ux kao:
b1HaHCHjCKe MHCTPYMEHTe, Kao IITO CY YTOBOPY O KYIIOBVHY VI IIPOiajun
axkTuBe y ofpeheno Bpujeme 3a yHanpujen nebunucany mmjeny (djyuepc),
- yrosopa o odaBe3u 3amujeHe ofpeheHor ckyma ncrnnaTa (CBOI) Koje CTpaHe

TIOCjeflyjy Ha OCHOBY HeKor yTBpheHor u ypabenor mocra,

— yroBope y KOjuMa IIpOJaBall jjaje KyIIy IIpaBo, ai He 1 0daBesy, Aa Kynu
VIV Jia TIpofia ofipeheHy GMHAHCUjCKU MHCTPYMEHT M pody II0 yHAIpen
onpebeHoj unjenn ,u3BpiIena, y OKBUPY ofipeheHOr BpeMeHCKOr nepuopa
VI Ha yHanpujes onpehenn man, 3a mTa Kymar miaha npemujy (ommmja)
VIV

- MHCTPYMEHATa ca CIMYHUM KapaKTepUCTMKaMA.

Bynyhu ma cy xpunroBanyTe ocurypase Beh omicaHuM MeXaHM3MIMA, OHe
ce He MOTY KOpUCTY Kao ¢puHaHCujcku fepusar. [Ipocrop 3a Tpancdep pusmka
IIOCTOj Y OCUTYPalby Off KPeAUTHOT PU3UKA W/IM 32 OCUTypambe off Kpahe. Han-
Me, Moryhe je HampaBuTH crIopasyM ca TpehoM cTpaHOM Koja du d1ma BojbHa
7la HeKOM /Iy IiaTu ofipeheny cymy y cirydajy ma mosjepuial Koju joj gyryje
KpUIITOBaIyTe mpornacu daHKpoT. OcuM Tora, Moryhe je HalpaBUTH CIIOPasyM
ca TpehoM cTpaHOM Koja du dmma BO/bHA [la OCUTYpa HEUMju BUPTYeTHN HOB-
JaHMK Off He)Ke/beHMX yIIajla XaKepa.

4. IlpuMjeHa KpUNITOBAIyTa y Mel)yHapomHOM ITOCTTOBambY

Yumennia koja He uje y npuior MoryhHocTu nHIanmje KpUITOBAIyTa jecTe
4MIbEeHNIIA [Ia Ce KPUIITOBAMyTe ujerie roToBo Ao Hye. C 0d31poM Ha To fia je
KOMM4MHA ofipeheHe KpunToBanyTe orpaHnyeHa, Huje Moryha nHdmanuja koja
Ou mpepicTaB/baa rydUTaK BpyjefHOCTH 300T IT0jaBe HOBOCKOBAHMX VICTYX BaJTy-
Ta Y KPaTKOM BpeMeHy. Y CK/Iafy ca TUM, KPUITOBATyTe HIUCY KIAaCMYHA BaJy-
Ta, Beh IpecTaB/bajy MMOBMHY, CTMYHY 371aTy. MehyTnm, 3a pasnuky of 31ara,
BPUjeHOCT MM 3aBJCH TeK IepIielyje bIIX0Be BPUjeHOCTI Off CTpaHe IIype
jaBHOCTH. C TMM Y Be3M, 3a ,ycIjex HU ,IIPONAacT KPUIITOBATyTa He rapaH-
Tyje HujefHa MHCTUTYLMja. C Ipyre CcTpaHe, aNTepHATUBY UM je Moryhe Hahm
u3d0poM d1JI0 Koje off APYTMX KPUIITOBaTyTa KOje IoYNBajy Ha CINYHOj IIaT-
dbopmu mnn cmyaOM Kopy. [Tpema ToMe, KOHKYpeHIMja KpUIITOBATyTa INYM Ha
KOHKypeHIujy Meby ApymTBeHNM Mpe)kamMa. Y MHOLITBY JpyLITBEHNX MpeXKa
usnBajajy ce Teurep, Pejcdyk m VMuctarpam. OHe, damr kao M Hajlio3HaTtuje
KPUIITOBAIyTe, 300T ofpeheHNX KapaKTepucTuKa 1 MMUIIA, MMajy MHOTO KOpPU-
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cHuka. OcuM ToTa, KOJj KpUIITOBATyTa MOCTOj! Be/mKa MoryhHocT apdupaxe y
CMIIC/Ty TPTOBVMHE Ha Pa3Mn4nuTiM Oep3ama My Ipeacka y ipyre KpUIToBasy-
Te IITO OfITOBapa MPOodeCHOHATHIM IHBECTUTOPMMA.

Hajmmpa ynoTtpeda xpunrosanyTa je y MmoryhHocTu onmaju mnahama. Jlanac
cy, y3 mrahame KpeguTHUM KapTullaMa u npeko Paypal cuctema, Hajmomymap-
HIUju odmuny mnahama Ha MHTEpHETY yIpaBo KpunToBamyTe. Kao mpupopman
HACTaBaK OH/IAjH MIahama, a 0e3 0d3Mpa Ha HaBeJleHe PU3NKe, IBUje KOMIIaHMje
MOTY Jia HaIlpaBe CBOje KPUIITOBA/lyTHe ,HOBYaHMKE Koje he KopmcTuTm xao
npasHe ocode. Hanme, mpaBHa nmuija Mory za yropope koju he cepsuc kopuctu-
TV TaKO Jla Ce IOC/Mje TPAHCKaIje KpUITOBanyTa mpedalfyje Ha padyyH daHKe
damr kao u cranpapsHa BamyTa. CucteM je Mmoryhe yHanpujeputu Ha cbefiehn
HayMH. 3a pas3/IuKy Off TPEHYTHOT CUCTeMa KOju KOPUCTU OUTKOMH, daHKe U
npyre pUHAHCKjCKe MHCTUTYIMje MOTY dUTH 3a/{y’KeHe 3a PerMCcTpoBambe O/IOK-
JejH Bapujaluje, a BayTa Koja ce KOPUCTY MO>Ke f1a Oyfie HeKa off IIMPOKOIIpH-
xsaheHux fiat Bamyra.

Kopucrehu ynpaso dnokueju texnonorujy Wells Fargo u Commonwealth
Bank of Australia cy dumu ydecHUIM ITpBe IpeKOTpaHMYHe TpaHCaKIuje u3Meby
daHaka. YpaBo 0BOM OHJIajH TpaHcakuujoM maaheH je mpeHoc mamyka n3 Knne
y CAJl (Kaye, 2016). OBu mogaun norsphyjy fa ce He pagu TeK O TpuUBHUjas-
HOM M3yMY KOj! je OTpaHIYeH Ha YCKO MoApyyje, Beh o ckymy TexHonmornja koje
MMajy 3Ha4ajaH yTuiaj Ha OynyhHoct mehynaponne Tprosune.

Hedopmanan cucreM npeHoca HOBIA KOju (YHKIMOHMIIE BaH (opMa-
HIX (MHAHCHjCKMX cucTeMa Beh BjeKoBMMa je MO3HAT Kao XaBaja. XaBaja Ha
BrckoMm ncToky n 'y Asuju Beh BujekoBrma npescrasba paspahen cucrem ¢u-
HaHCUjCKUX TpaHcakumja. OBaj cucTeM Cy yBeIU apancKy TPTOBIM U BIACHUIIN
KapaBaHa Jja 011 ce OCUTypas Off I/badyKe. XaBasia Ha apalicKoM je3nKy O3HauaBa
IIPEHOC, a Kao JIOJAATHO 3HaYeHe J0/iaje joj ce M TePMUH ,,IIOBjepeme. dlMe ce
HaI/IalllaBa Ha4MH pajia cucrtema. CyIITHHA OBOT CUCTEMA je€ MpeXXa MOCPEeHIKA
- xaBanafapa. Hanme, xaBamamapu npenoce HoBarj dp30, y HajpeheM nosjepemny,
TpaHCaKIMje ce 0daB/bajy M y HajsadadeHMjuUM celmyMa a de3 MKAKBOT Tpara.
OBaj cucrem ce, fakje, 3aCHUBA UCK/bYYMBO Ha y3ajaMHOM IIOBjepemy. Jlakre,
XaBajia je IpeHOC HOBIA Oe3 (U3MUKe IIpOMjeHe BIACHMKA Tj. de3 ¢uamyxor
KpeTama HOBIA. CIMYHO TOMe, Ipoliec ONOKYejH XaBaia TpaHCaKIMje OfiBuja
ce M3BaH KOHTPOJIe Ap’KaBe M MHCTUTYIMja 3agykeHnx 3a Hazpzop (El Qorchi,
Maimbo, Wilson, 2003). C gpyre cTpaHe, dyayhHOCT AMIMTATHUX BalyTa MOXe
duTM yrposkeHa Kao ,,IIOC/be[UIIA TPAJUIMOHATHIX 0d1Yaja IocIoBama y ¢u-
HacHUjcKuM cucremuma (Hayes, 2017, p. 1309).

C/IMYHO ONMMCaHOM, 3aMUCIVIMO IIPUMjep Y KOjeM JKeHa Koja je pobena y Ap-
renTHM pagu y Kanagu. OHa cBakm Mjecell ofjj1asu y IOCIOBHULY ,,BecTepH
jyHUOHA” Cca HeIITO TOTOBMHE fia du ToC/Iana Jo3HaKe CBOjoj Majiuu y ByeHoc
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Ajpec mTo je xomrTa oko 10 OfICTO O BPUjeHOCTM TPAaHCaKIMje, a IIOTpedHO
jé 4eTupm 1o ceflaM JlaHa Jja HOBal] CTUTHe KOJ Majke. IbeHna majka He 3Ha Kafa
he noBan ctnhu. Tpeda joj met caTn Hefe/bHO Jla TO MPOBjepy A M je HOBAILL
Ha padyHy. VinycTpanmje panm, nanac hepka ,Moxe ma ynmoTpujedn dmokdejH
ammkanujy 3sany Adpa” (Larios-Hernandez, 2017, p.869). Ca cBor MmoduiHOr
TeleoHa MoxKe romrasbe 300 gomapa. Vudopmanuja ujge fupeKTHO HA MOdWII-
HU ypebaj meHe Majke 1 HeMa nocpepnHuka. Kaja je Majka y AprenTusn noduja
odaBjemniTere O C/IamY, MOXKe J1a 3adepe HeKora off ,,0/marajHnkKa” Koju Cy MuIeH-
nvpaHu ofi Adpe jep Cy mpujaB/beHN aKko HocTaB/badn. Majka Moxe /ja n3adepe
JI0OCTaB/baya Ca BICOKVM PejTUHIOM (PejTUHT MY Y BUAY OLiejHA [ajy OCTa/IN KO-
PUCHMI amyIMKalnuje) fa joj foHece me3oce. Unras mporiec ,,Tpaje HEeKOIMKO
MIHYTa U KOIITa/Ia TeK /iBa OfICTO Of Bpujenocty Tpancakiuje” (Manski, 2017,
p-514).

5. Muckycuja

Ykasamu cMO Ha YMEbeHMIY fla KpUITOBaTyTe oMoryhaBajy pacronarame HOB-
IIeM ¥ 1beroBO yCMjepaBambe y pasInunTe CBpXe, a de3 KOHTO/Ie HUTH HaA30pa.
Cx0/iHO TOMe, TOTOBO CBAaKM BJIACHUK KPUIITOBAJyTe MOXKE Jla MX KOPUCTU 3a
mrahame yera »xenmm 1 KoMe XeJn, a Jja IpY TOMe 3aJp>Ki aHOHUMHOCT. C TuM y
Bes!, II0CTOje ayTOpy Koju TBpJe 1a Cy KPUIITOBAAyTe UJjeanaH HauMH 3a XaBa-
na mpeHoc HoBLa. Ha npumjep, ap>xaspanud bocHe n XeprijeroBuxe dopasu y
Hbemaukoj anu My je dopaBMIlIHA BM3a UCTEKIIA, LITO eroB dopasak y Hbemau-
KOj 4MHU He3aKOHUTUM. IIpeTrnocTaBuMo Jja OH Ke/u Jja Molabe HOBall MajIju.
Vimajyhu y Bupy mweros craryc y Fbemaukoj, oH ce He MO)Xe KOPUCTUTH KjIa-
CUYHUM HauMHOM IIPEHOCa HOBILIA jep &1 MOrao dUTM OTKPUBEH Kao CTpaHal] y
He3aKOHUTOM OopaBKy. la 81 rmocmao HoBaly, MOXKe [ja CTYIM Y KOHTAKT ca Xa-
BaJIa NOCpefHMKOM X I JIa My IIpefia MI3HOC HOBLIA KOjI YK€ I ITOUIa/be MajLiN
y BbuX. OHu Mory #a moroBope JI03MHKY 3a IIpujeM HOBIA, a IIOCpeqHMK he 3a
CBOjy YC/Iyry HaIUIATUTM HallleM Ap>KaB/baHuHY onpeheny mposmsmjy. [Taxre,
HeKM IIOCPEeIHNUK y3uMa ofipeheHy ImpoBusMjy ¥ KOHTAKTHpa APYTOT HOCPEeTHUKA
y buX, te ra odasjentaBa o forosopenoj nosunumn. [Tocpenuuk y buX npucraje
7la MajIy MOLIM/baolla UCIUIaTK HoBal, Koju Beh mma xop cede. Ilocpennk, ma-
KJIe, CTYIIa y KOHTAaKT ca MajKOM IOIIM/baolla HOBIA. HakoH IITO Off e 4yje
JIOTOBOPEHY JIO3MHKY, ITpefiaje joj HoBall 1 3a TO goduja oppeheHy nmpoBusujy.
Ofiucany HauMH TpaHCaKIUje CMaTpa cé OCHOBHMM MOJIE/IOM KOji YK/bydyje
MIUHJMAJIHO Y€TUPU Y4YEeCHUKA. Y3 OBaj, OCHOBHM MOJET, IIOCTOje€ Bapujanyje
Mofienia Koje YK/bY4yjy pasmmadnte OpojeBe yuecHNUKa, HauMHa Iiahama nposu-
3Mja U yroBapama UCIIOpYyKe U TO3MHKMN. VINaK, HajBayKHIja KapaKTePUCTUKA CH-
TeMa je moBjepeme. Haume, ,,0e3 melhycodnor nosjepema nsmehy ydecunka He
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du Hu mMoro gohu o nmpenoca HoBua (Bunt, 2008, p.116). Y HOBHje Bpujeme,
AQHOHMMHOCT, Y He[JOCTaTaK IIMCAHOT Tpara, Tek je MuT. Hanme, ¢ 0d3upom Ha TO
Zla ce KOMYHMKanja n3Mehy mocpeHmKa 1 KOPUCHMKA OJBYja ,ITyTeM TenedoHa
U KOPMIITeHheM NHTEPHeTa, NIAK ocTaje Tpar. (Bunt, 2008, p. 116). Ocum Tora,
Ba)KHA KapaKTepUCTMKA CUCTeMa je la Cy HaKHaje Koje Hamrahyjy mocpep-
HIIIM 33 IIPEHOC HIDKe Off OHMX Koje Harrahyjy daHke wam apyre ¢puHaHCHjcKe
yctaHoBe. IIpema HaBemeHoOM, dymyhHOCT KpuiToBasyTa MoXKe dUTH YIpaBo
Kao ycaBplIlleHa Bep3uja OIMCAHOT Ipoleca de3 MUBUX mocpeguuka. IlltaBu-
1Ie, CH MOXXe JIa VICKOPYICTY YMIbeHMIIA 1A I OH U MajKa MMajy UCTOBPEeMEHN
NPUCTYN UHTepHeTy. Moxe fia ce myTeM codprBepa Team Viewer, koju omory-
haBa xoHTpONTy Ha ma/EMHY KopucTehn 103MHKY, fa IPUCTYNIN padyHApy MajKe,
IpeHece CBOje KPUIITOBA/IyTe Yy IeH HOBYAHVIK VM 3aMUjeHN MX 3a IPaBy HOBAILL.
MexaHM3aM KOju CMO OIVCA/IN IPEACTaB/ba je TeK jeHy off MOTYNHOCTH c/lama
U mpeHoca Hopua. Hamme, ynoTpeda kpunToBamyTa je fOLUIA O M3pakaja y
B2C (business to consumer) noxpyyjy. Beh capa je jacno ma he ce y dynyhnoctn
porabary sHatHu uckopanu y B2B (business to business) te y B2G (business to
government) CETMEHTY, LIITO je BUA/BMBO U IIO0 HAaBe[JeHNM J HajaB/beHUM CITy-
JajeB/Ma 3a0V/beXKEHOT KOPUILITeha OJIOKYejHa U KpUITOBanyTa. [lakse, jeqHa
ox HajBehyx JoIprMHOCA KPUIITOBATyTa je MPOMOIYja OIlepaTUBHE TEXHOJIOTU-
je y Bupy OmoxdejHa. brokdeju Om, y3 ayTomarusanmjy, podOTHUKY, YMjeTHY
VHTEe/IUTEHLIN)Y Y UHTePHET, MOTa0 TeHepIcaTy HOBY IIpaBall Ha PUHAHCUjCKIM
TP>XXUIITYMA Y CMUCTY HOBe MHAycTpujcKe pesonyunje. Hanme, FANG axnuje
(Facebook, Amazon, Netflix i Google) Beh yBermko npoputnpajy on dmoxmrdejn
TEXHOJIOTHje, Kao U jOIII HeKV CEeKTOPY IOIYT (PMHAHCY]CKOT U 3/ipaBCcTBeHOT. C
IpyTre CTpaHe, IIOCTOje CTAHOBMIIITA ITpeMa KOjiMa je KOJIAIIC 3a yylarade y KpUII-
TOBa/IlyTe HEMIHOBAH, Te 1a VX O4eKyje CyAOMHa CBAaKOT CIIeKY/IaTUBHOT da/loHa
(Spitznagel, 2017).

Topymme poBu3nje Ha TpaHCQep HOBIIA U3HOCE BUIIIE Of 22 TPWIMOHA JI0-
napa. Hajsehn amo oz Tora odassba ce mpeko cepBuca nomyT ,,BectepH jyHnona”.
ITpoBusuje ce kpehe ox Tpu 10 12 % off BpUjefHOCTY TPAHCAKIIV]e, Y 3aBUCHOCTH
Off CyMe KOja ce IPEHOCH, a YeKambe /la HOBAl] JIeTHe Ha PauyyH Tpaje HeKOMKO
maHa. [lurutanay HoBan Beh omoryhasa 3HauajHo Opyke u jedpTuHMje TpaHCaK-
nyje, WTO Cce y3 mocTojehe TexHOMOIMje cMarpa HemuHoBHOMhY y dynyhHOoCTH].
C mpyre cTpaHe, IOCTOjY ¥ MHOTO IIpMMjepa LITeTe of pMHAHCUpama 300T 3aj1p-
JKaBara KOPUCHOCTU yC/be, aHOHMMHOCTH. Ha mpumjep, cajr ,sci-hub” (aBop
Hayke), omoryhasa decryraTa nmpucTyn win 0e3 IpeTIviaTe, HAyYHUM WIAHIIU-
Ma 1 yaconucuma. OCHUBAYM CajTa CMaTpajy Aa IIMpermbe HayKe U UCTHUHE Tpeda
ma dyze mocTymHO cBuM uctpaxkuBaunma. OBaj cajT ce PpruHaHCHpPa 10OPOBOB-
HVIM JIOHAIlMjaMa YIIPaBO KPUIITOBATYTaMa, jep Ce CajT cMaTpa He/leraTHIM.
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C od3upoM Ha TO 7a je NOHyfAa KPUIITOBATyTa TOTOBO HEOTPAaHMYEHa, a
TpaXkKiba HEN3BjeCHa, JYTOPOYHM PACT BpMjeJHOCTM Huje ofipkuB. Yak 1 f1a
M3HeHana 13ryde Ha BPMjeHOCTH, IITO je pealaH CIieHapyo, KPUIITOBATyTe
cy Beh moHyauae nonpuHOC y cXBaTamy QYHKIMOHMCAMbA HOBIA, KOPUCTH OFF
yrorpede HoBIa 1 y modospiamuMa Iwiahama. CIndHo YnmweHuIn fa je y 20.
BUjeKy aMepUYKM JIoMap CIyXXMO Kao I70damHa BalmyTa, YeCTO CaMO 3aTO IITO
je BehuHa /pyaM Ha cBujeTy BjepoBana ga he CAJl u mweH PUHAHCKjCKY cUCTeM
MIMATH HajBMIIe HIAHCE 3a MPEXNB/baBalbeM, ¥ KPUIITOBAIyTe MMajy mokpuhe
CaMo y TIOBjepey. YKyIIHa BpMjeJHOCT CBUX KPUIIPOB/TYyTa U3HOCU T€K HEKOJIN-
KO MMIMjapAM Jo/Iapa, a OHe IOCTOjeé Kao IMPOTOKO KOju Ceé HEMPUKTHO U3-
BpuraBa IIpema Tome, oHe he mocrojatu mapanenHo ca nocrojehum BamyTama.
Jako he myuxoBa 3acTYI/beHOCT OMTH PeTaTUBHO Maja, OHE Ce MOTY KOPUCTUTH
Ka0 CPefICTBO 3a 0dpauyH monyT SDR-a (cnenyjanHux npaBa Bydema) - Koja Cy u
dua saMunUbeHa Kao CBjeTCKy HoBall. HaBefie CIMYHOCTY yjeTHO TIpefiCTaBbajy
jemuHe mapasesie KpUIITOBA/ZyTa U HA/[HALIMOHANHUX BalyTa, KAao LITO Cy €BPO
WIN CHelMjaTHa TIpaBa Bydema.

3aK/byvak

VipentndukoBamm cMO BelMMKM INPOCTOP 3a Ja/ba MCTpaxuBamwa. [IpBo, y
nocTojehoj muTepaTypy He HOCTOj1 JOBOJ/BHO MICTPAXKMBabha O YIOTPed/bUBOCTI
KPUIIPOBaNTyTa 1 OIOKYEjH TexHonoruje. VeHTnduKoBan cMo pafoBe Koju Cy
pasMarpanm ymnoTped/bMBOCT ca IEPCIeKTVBEe KOPUCHNUKA ¥ U3 IMepCleKTUBe
nporpamepa. MebyTum, ocum ynorpede kpunrosanyta Ha GUHAHCHUjCKUM TP-
KMIITVHA, jOII TIOCTOj BEMKM IIPOCTOP 3a pa3paay U ynoTpedy OOKUejH Tex-
Honoruje y ekoHomuju. C TMM y B3y, BehyHa TpeHY THMX UCTPaKMBamba OTHOCH
ce Ha OMTKOWH, a pujeTka cy OKycrpaHa Ha fipyre Kpunrosanyte. Japa yc-
Tpa)kMBama Tpeda ycMjepuTH Ha IaMeTHe YroBope U 3a oeharme 3Haba MIMO
KpunroBanyTa. Hamme, nako je O/IOKYejH IpefCTaB/beH y OKPYXXewy KPUII-
TOBAJIyTa, OBA UJieja c€ MO>Ke KOPUCTUTY U Y PA3IMYUTUM [IPYTUM IpUIMKaMA.
Ja’by IPOCTOp 32 UCTPaKMBarbe MOCTOjM Y YMILEHNIM Ia He IIOCTOjU I0BOJb-
HO BUICOKOKBIMTETHUX IyO/IMKanMja O yrnoTpedy KpUITOBATyTa U O/ojuejHa
Ha (QMHAHCKMjCKMM TPXXMIITHMMA Ha HMBOY 4yacomuca. TpeHyTHo ce BehmHa mc-
TpakuBamwa 0djaB/byje Ha KOH(DepeHIjaMa, CUMIIO3Yj/IMa U paJiiOHNIIaMa.
DeHOMEHOM KpUIITOBaIyTa OaBe ce CTPydmaly U3 08/1acTy eKOHOMUje, TIpa-
Ba, MHPOPMALMOHNUX TeXHOJIOTHja 1 de3djefHOCTI. JeaH off MOTMBA KOju je, Ha
IIOYETKY, IPMBYKAO 3aTOBOPHIKE TeXHOJIOTHj€, MHTEPHETA ¥ MHBECTUTOPE jecTe
YMIbEHNUIA 1a KPUIITOBATyTe HUCY IIpeMeT KOHTPOJIe Off CTpaHe IleHTPaTHuX
daHaka HUTY [p)KaBHMX areHuuja Beh BUXOBY BpMjefHOCT yTBphyje MHOLITBO
pauyHapa. Hanme, kpunitoBanyte cy samtuhene on nadnamuje GpyHkimjom koja
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oHeMoryhaBa Jla \BMX0Ba KOMM4MHA HapacTe M3Hay ofipehene rpanume. Cbene-
ha ocoduna kpunroBanyTa, nEeHTUPNMKOBAHA KAO MIPEJHOCT, IPEICTaB/ba e/M-
MUHICalbe MOCPeHNKA, IITO TPAHCAKILUje YMHY jeTUHUjUM — ILITO BEJIUKY
npumjeHy nma y mehynapogunm mrahamuma. Kao cpeneha mpegroctn xpui-
TOBA/TyTa UCTUYE CE YMIbEHNIA JIa CE OHE 3aCHMBAjy Ha IELIeHTPa/IM30BaHOM CU-
CTeMy y KojeM He IOCTOju perynaTopHuaytoputet. C ipyre cTpaHe, Kao Hajsehn
HEJ0CTaTaK, HaBOJle Ce YIPaBO JleLleHTpann3alija, aHMHNMHOCT KOPUCHUKA U
HETIOCTOjarbe PEry/IaTOpHE areHIuje.

IIpeHoc HOBIIA 3aCHOBAaH Ha KPUITOBATyTaMa Ce He OC/Iama Ha daHKe HM
OpyTe MoCpegHNKe Koje KopucTe caBpeMeHn cuctemu. [Ipema Tome, Kpumnrosa-
JyTe Ceé MOTy KOPUCTUTH Kao MOXKe/baH HAaYMH 32 NMpeHoc HoBLa. IIpema Tome,
HeMa HU BJMCOKMX IIPOBM3Yja HM BUCOKVX TPOIIKOBA. Y CKJIa[y ca TUM, Kaja du
KOMICHje 3a XapTHje o BpUjeJHOCTH, U//M pyre areHLMje 3afy >KeHe 3a HaZl30p
(PMHAHCHjCKUX CY/TyTa, IIOfpKajle OCHUBambe (OHIOBA I MH/IEKCa KOjU Cy Be3aHN
3a KPUITOBATyTe, Te OOdpIIe CIMYHE HOBALMje VI IepUBaTe - BPMjeHOCTI
KpUITOBaIyTa O1 JofaTHO mopacie. Mehytum, ynpaso ynorpeda kpunrposa-
nyTa 'y MehyHapomHOM Ioc/moBamy uUCTHYe BUXOBe HegocTarke. [IpBo, mpaBHa
HECUTYPHOCT U HEITPUXBaTakhe KPUIITOBATyTa Off CTPAaHE PETy/lIaTopa yCropasa
Ipoliec MMper NpuxBaTama. VIcToBpeMeHo, 0Baj MpoLjeC OMeTajy U 4eCTH CIIy-
vajeBn cajdeppkpummHana. C TUM y Be3n, de30jeHOCT caMUX TpaHCaKIuja ce
OCHUTypaBa d/IOKYejH TeXHOIOTUjOM. YIIpaBo IOKUYejH, Kao TeXHOIOIMja Koja He
du omia 1o n3parkaja ja OMTKOMH HMje CTEKAO MOITY/IApHOCT, IPeCTaB/ba 3Ha-
vajaH (paKkTop y pa3Bojy pMHAHCUjCKMX TPXKUIITA. YCBajameM OIOKYejH TEXHO-
7IoTMje y TToC/IoBamy 1 y MehyHapoHoj pasmjeHn MoryhHocCT mupoxe ymorpede
KpUIITOBATyTa 0dMja Ha 3Hauajy jep Ou kommaHmje usmely cede Buire xopu-
cTmte KpunrosaryTe usdaunsajyhn nocpeguuke. Ocum Tora, d1ok4ejH TeXHO-
JIOTMja MOXKe JIa MMa IIMPOKY IPVMjeHy He3aBUCHO 3a (PMHAHCHjCKA TP)KMIITA
HONYT BoDherma MaTMYHMX KIBUTA, Pa3HUX PErMCTpalija, OBjepe 3APaBCTeBHUX
KIBJDKUIIA, TTIacama Ha nsdopuma u c1. MebyTtum, 6nmokuejH mpefacTaBba TeK
IPBY 3a01/beKeHN MOKYIIIAj KOHTPOJIE C/Iatha e/IeKTPOHCKOT HOBIa. CTBapame I
ofprKaBarbe [IELIeHTPANN30BaHe MPeXKe ITPECTaB/ba KOMIITIEKCAH 33/JaTaK KOjeM
cy notpedHu MHoro Behn pecypcu (BpujeMe, IIOBE3aHOCT ¥ TIPOLeCUpabe) O
LeHTpalIN3MpaHuX MpexXXa. Y CK/IaZy ca pe4eHNUM, Kpajiby JoMeT KpUITOBay-
Ta jecTe /la CUMYIMPAjy MOfIEpPHM €leKTPOHCKM KIMPUHT I7100anHo MHpOpMa-
TM30BaHOT JpylITBa. IIpeMa ToMe, OHe YMHe TeK Mpela3HO pjelllerbe Ka MNpPOj
yIoTpedu JlelleHTpamn30BaHNX da3a MoflaTaKa I IPUBATHOT HOBLIA. Y TPEHYTKY
KaJia HacTaHe ofipehenn nmpodreM Koju Heka BamyTa He dy/e MOIIa fla TpeBasu-
be, meny nosnuunjy saysehe gpyra BanyTa, koja he cagpxaBatu KOMIOHEHTe KOjI
npeBas3ya3e Taj HEOCTATaK. YIPABO Ha Taj HAYMH QYHKUIIOHNUIIE I MTHTEPHET.
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Y cny4ajy na onpehena cTpaHmIia WM alIMKaIMja HA MHTEPHETY HeCTaHe, TO He
du 1oBesIo o HecTaHKa MHTepHeTa, Beh ce ymjecTo me yOp3o mojasbyje pyra.
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Summary

The subject of this paper is to analyse utilization of cryptocurrencies in in-
ternational business. The objectives of the research are to provide the sci-
entific and professional public, researchers and practitioners with an over-
view of current research on blockchain technology in the economy and to
determine the impact of the wider use of cryptocurrencies in international
business and their impact on the future of financial markets. The research
was carried out by using the method of description, literature analysis
and research conducted. The selected examples present the possibility for
earning, buying and storing cryptocurrencies, paying with crypto-money
and investing in them. The research will offer an answer to the research
question “What are the advantages and disadvantages of using cryptocur-
rencies in international payments and what are the security measures of
using cryptocurrencies in the future?” In the answer, this paper will pre-
sent the direction in which the use of crypts will develop in the future. The
contribution of the paper is reflected in the presentation of the scope and
restrictions on the use of cryptocurrencies in international business, bank-
ing and financial markets. Results have shown that blockchain technology
has a bright perspective, even though it would not be known today if bit-
coin had not gained in popularity. The conclusions suggest that, as long as
the transaction costs are lower than the costs of payment transactions, the
rational behaviour of legal and natural persons requires encouraging the
use of cryptocurrencies in order to reduce the costs of transactions and to
overcome the existence of an intermediary.

Keywords: blockchain, financial markets, cryptocurrencies, digital
currencies.
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YIIYTCTBO AYTOPMIMA

1. JocTaBmbame pyKonuca

PamoBu ce 0djaBbyjy mop ycmoBoM fa HUCY IPETXOZHO 00jaB/bMBAHY, HUTH je
TIOfIHECEeH 3aXTjeB 3a IIXOBO 00jaB/blBalbe Y HEKOM JIPyroM 4dacomnucy. Pagosu
KOj! HUCY aJleKBaTHO IIPUIIPeM/bEHN Ha OCHOBY OBOT yIyTcTBa Hehe ce yaumarn
y pasmaTpame.

PanoBe ca npumosnma 0daBe3HO JOCTABUTH Y €eKTPOHCKOM 0OmMKy. TexcT
papa u rpaduuxy npunosu (pororpaduje, rpaduKoHM) IOPES Y WIAHKY, MOPaAjy
OuTM OIBOjeHU TOKYMEHTH YKOJIVKO Cy paheHn y ipyrum mporpammma.

AyTOp NIIpMIMKOM JOCTaB/ba Pajia, IOCTaB/ba U CBOjé OCHOBHE KOHTAKT IIO-
JIaTKe: MMe ¥ TIpe3VIMe Ca CPeIbUM CTIOBOM, HayYHO U TUTY/IApHO 3Bame, dpo-
jeBe ModWMIHOT 1 PUKCHOT TenedoHa, IOMTAHCKY afipecy, eeKTPOHCKY afipecy,
Ha3MB YCTAHOBE y KOjOj je 3allOC/IeH U PaJIHO MjecTo y Toj ycTaHoBu. OBu mopa-
ny Hehe dutn odjaspeny, Beh he nx ypegHUIITBO KOPUCTUTY pafiy KOPECIIOH-
meH1uje ca ayropom. ITomary koju ce HaBofe Kao /IO oIpeMe YiaHKa (T3B. Me-
ranogany) Ouhe 0djaB/beHN Y YacOMuCYy.

2. IIpaBa u odaBe3e ayTopa 1 nsgaBaya

3a odjaB/puBame ce NPUXBATAjy PafoOBU KOjU 10 MUIUBEHY YPEAHUKA U pe-
LileH3€eHaTa 3a/l0BO/baBajy KpUTEPMjyMe Jacoluca y IOoIIefly PeneBaHTHOCTU U
npodecroHanTHor H1Boa. Peffaknymja sagp>xaBa IpaBo Aa pagoBe MpUIarofy Om-
IITVM IIpaBuInNMa ypehuparmwa yaconmca u CTaHAapy jesnka.

CMmaTpa ce fia je 3a CBa MUIIUbEHba MI3HECEHA Y 00jaB/beHOM Pajly OATOBOPaH
VICK/bY49MBO ayTOP. YPEJHUK, PEeLeH3eHTH U/ U3/laBad He IIPUXBATajy OLrOBOP-
HOCT 3a ayTOpOBa M3HeCEeHa MUILIbEbA.

Ykonuko je pap mpuxsaheH 3a odjaBbuBame, IPaBo PeNpoOAyKIMje paja y
CBUM PYIMM MefiMjuMa IIpUIIaJia u3faBady of JaTyMa IpuXBaTama.

ITpurnor Tpeda fa dyze nmpuipeM/beHM IpeMa CTaHAAPANMA JacoNuca. YKO-
JIMKO Ce He IOLITYjy la/be HaBeleHN KPUTEPUjyMU, PefaKL/ja MOXKe Ia He IIPU-
XBaTMU TEKCT, WIM Ja TPAXKM Ja ce pajj IpuIaropy, 3dor yera odjaB/p1Bambe MOXe
T2 KacCHM.

103



Yuaymcinso aymiopuma

3. TexHnmuke HOpMe OOTMKOBama WIAHKA

3.1. Odum paga

Pan Tpeda ma dyme cTpykTypupaH jo HajBuile 16 crpana A4 crpanuma (oo
30.000 3HakoBa).

3.2. ®opmaru JOKyMeHaTa, CTIWIOBM I 0TIKOBame

Tekct paga y eeKTpoHCKOM 0OIMKY MOpa SUTH Yy jeTHOM Off CTaHAApAHUX (op-
mara: doc, docx, rtf (Microsoft Word).

VnycrpaTuBHe puiore, Koju ce Hajlase y cacTaBy OCHOBHOT TEKCTa, Tpeda
IPWIOXKNUTY U Y eleKTPOHCKO] GopMM Kao 3acedHe laTOTeKe Y HEKOM Off CTaH-
mappHux gopmata: ai, cdr, eps (rpaduxonn, meme) unn jpeg, tiff, gif, pdf (dporo-
rpaduje) ca pesonyunjom o HajMame 300 Tayaka IO MHYY Y IPUPOJHOj BEN-
YVHIL.

bes 0d3upa Ha je3ank, HEOIIXOHO je fa paj dyzie OTKyLaH y GOHTY KOju IToAp-
»KaBa yHUKoz#HU cta"gapy (Unicode), mo moryhctsy Times New Roman.

3.3. Je3uk u mmucMmo paga

Jeauk pama Moxke OuTy OMJIO KOjM je3uK pammpeHe ynoTrpede y mehyHapopHOj
KOMYHMKALIUjJ U Y IaTOj Hay4HOj odnacTy. PajoBy ce muiy Ha CPIICKOM U €H-
I7IecCKoM je3uky. Pax Ha cprickoM jesuky Tpeda fa dyae oTkyumaH hupummiom.
Je3auk Ha KOMe Cy HaIlMICAaHU JMjeTIOBM OIIpeMe YIaHKa, 13y3eB pe3umea (B. Ca-
JHeiak u pesume), Mopa SUTH MCTH Kao U je3VK Ha KOMe je caM pajj HallMCaH.

Tpomkose npeBofa YIaHKa ca CPICKOT Ha €HITIECKY je3VK M OOPHYTO CHOCK
ayTop. Pemakimja yacomca nma odaBe3sy fia MIMeHyje TeKTOpa 3a CPIICKM U €H-
I7TIECKU je3UK.

3.4. CacraBHU IMjelOBM ONpeMe YIaHKa

HATIOMEHA: Vime u npe3ume, e-afpeca u apuinjaiyja ayTopa HaBoje ce y
0CedHOM JIOKYMEHTY, HMKAKO Y OKBUPY JaTOTeKe IIPUIOra, Aa Ou ce ouyBaia
AQHOHMMHOCT IIPU pelleH3Uju.

3.4.1. Mime ayinopa

HaBonu ce myHo MMe u npesume (CBUX) ayTopa, ca CpemuM cIoBoM. IIpesn-
MeHa 11 MeHa ffoMahnux ayTopa yBujek ce MCHICY)y Y OPUTMHATHOM O0OIMKY (ca
CPIICKMM AMjaKPUTMYKMM 3HAKOBMMA), HE3aBUCHO Off jesuka paga. Haydna u
TUTY/IapHA 3Bakba ayTopa ce He HaBofe (HIp. dpod., gp, ...).
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3.4.2. Konimaxin siogauu

Anpeca nnm e-afipeca ayTopa odjaBbyje ce y 4acommcy. AKO je ayTopa BUIIIE, fiaje
ce caMo afipeca je[fHOT, 0OMYHO IIPBOT ayTOpa.

3.4.3. Hasus ycinanose ayimopa (agunujayuja)

HaBopu ce nyH (3BaHMYHM) HAa3MB U CjeMIITe YCTAHOBE Y KOjOj je ayTop 3amo-
CJIeH, 2 eBeHTYa/IHO 1 Ha3MB YCTAHOBE Y KOjOj je ayTop 0daBMO MCTpaKMBatbe.
Y cnoskeHMM opraHmsanyjaMa HaBOM ce YKyIIHa Xujepapxuja (HIp. Yrusep3u-
e y bawoj /lyyu, Exonomcku axyniiieiti, bawa Jlyka). bap jenHa opranu-
3anuja y Xujepapxuju Mopa OUTH IpaBHO nuie. AKO je ayTopa Bullle, a HEKK
IOTUYY U3 UICTE YCTAHOBE, MOPA C€ Ha3HAYMUTHU U3 KOje Of] HaBeleHUX YCTaHOBa
HOTMYe CBAKY Of] HaBefleHNX ayTopa.

Adunmjanmja ce ncnncyje Ha iBa je3uka (Ha je3auKy Ha KOMe je HAaIMCaH paj
¥ Ha KOMe je HaIlMCaH pe3ume).

3.4.4. Hacnos

Y ommiteM je MHTepeCy Jia Ce Y HAC/IOBY KOPUCTE pMjeyun IPUK/IaJHe 32 MHIEKCH-
pame 1 IpeTpaxkyBame. AKO TAKBUX pyjeds HeMa y HacJIOBY, ITOXKe/bHO je Jja ce
HAC/IOBY Npyjofia nofgHacnoB. Hacmos ce ncnmcyje Ha fjBa jesuka u To:
— Y BaTOTeLy IIPUJIOTa, Ha /1Ba MjecTa — Ha IIOYeTKY pajia (Ha je3nKy Ha KoMe
je HaIlMcaH pafi) n 'y pesuMey (Ha je3Ky Ha KOMe je HallMCaH pe3NMe).

3.4.5. Ilognacnosu

IIpenopywbKBoO je fa ce MOAHACIOBM HYMEPUIIY IO HMBOMMA, apalCKUM
dpojeBuMa, o npuHuuny: 1. IIpeu tiogracnos, 2. JIpyiu iioguacnos, 2.1. Ilpeu
iogHacnos gpyioi pega, 2.2. [Ipyiu tiognacnos gpyioi pega, 3. Tpehu tiogracnos...
(momyT CTPYKType NofHAC/IOBa KopuitheHe y OBOM YIIYTCTBY).

3.4.6. Caneiniax u pe3ume

Caxceitiax (enin. Abstract)
CakeTak je KpaTak MH(POpMaTHBaH IIPUKa3 CafipXKaja WiaHKa KOjy YATAOLY (amn
1 yyecHMMa y ypehnupaukom nporecy) omoryhasa ja Op3o 1 TaqHO oLMjeHN
IbETOBY PENeBAHTHOCT. Y MHTEPECY je ayTopa Jja CaKelju caJipyKe TepMIHE KOju
ce 4eCTO KOPMUCTe 33 MHMIEKCUPaIbe U ImpeTpary 4aaHaka. CacTaBHM [MjeIOBU
CaKeTKa Cy IIW/b UCTPAKMBAKa, METOJY, PE3YNTATU U 3aK/bydaK.
Caxxerak Tpeda a uma og 100 mo 250 pujeun u Tpeda a croju:
- y paToTenyu mpuora, usMmely HacmoBa u Kby4HUX pujeun. CakeTak Mopa
OUTH HaNMCaH Ha je3MKy Ha KOMe je HaIliCaH ¥ pafl. UnaHaK HalycaH Ha CpII-
CKOM je3MKy MOpa /la ¥IMa HaIlJCaH Ca)KeTaK M Ha €HITIECKOM je3MKY MM Ha
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CPIICKOM j€3VMKY YKOJIMKO je YIaHaK HalllCaH Ha eHITIeCKOM je3uKy. CaxeTax,
TIO TIpaBUITY, He cazipxu pedepenie. CakeTak Ha IPyTOM je3NKY, Y OFHOCY
Ha je3VK YIaHKa, fIaje ce Ha KPajy YwIaHKa, HAKOH ofjje/bKa JIuTeparypa.

Pesume (enin. Summary)
YKONMKO je YIaHaK HaIllMCaH Ha CPIICKOM je3MKY, CaXKETaK Ha €HITIECKOM je3UKY
Jlaje ce y MPOIIVPEHOM OdINKY Kao pe3uMe.

Pe3nme je nHPOpPMATUBHY IIPMKa3 cafipyKaja WIaHKA ¥ OKBUPHO He Ipeasu
500 pujeun. Pesume ce faje Ha Kpajy 4IaHKa, HAKOH Ofjje/bKa KOj/ C€ OJHOCK Ha
JUTEpaTypy. Y pe3uMey ce HaBoJie METO0/IOIMja UCTPAKMBaha Ca AKIIEHTOM Ha
MeTofle U TeXHUKE UCTPAKMBAba, Pe3YATaTU ¥ HAyYH! JOIIPMHOC Y pPafy.

CaxkeTak y IpOLIMPEHOM OJIINKY, T3B. pe3liMe, Jaje ce Ha Kpajy YIaHKa, Ha-
KOH ofje/bKa Jluttiepaiiiypa. YKONIUKO je paji HallMCaH Ha CTPAHOM je3UKY, pe3u-
Me ce 00aBe3HO Jiaje Ha CPIICKOM, a YKO/IMKO je paj] Ha CPIICKOM je3UKY, pe3ume
Tpeda na dyme HamMCaH Ha €HIVIECKOM je3uKy. VI3y3eTHO, TO MO>Ke dUTK HeKu
[IPYTOM je3uKy palypeHe yrnorpede y 4aToj HayuyHOj AMCUUIUIMHA. 3a pesume
Ha CTPaHUM je3NLMa ayTop Mopa 00e30MjenTy IpaMaTUyKy 1M IPaBOICHY
ucnpaBHOCT. [ly>kuHa pe3nmMea Moxe dutu 1o 1/10 fy>KuHe YiaHKa.

3.4.7. Kmyune pujeuu

Kiby4He pujeun cy TepMMHU Koje Hajdosbe OINCY]jy caapskaj WiaHKa 3a noTpede
MHJEKCHpamwa 1 IpeTpakuBama. Tpeda ux fofje/buBaTi ¢ OCIOHIIEM Ha HEKU
MebhyHapopmHY 13BOD (TIOMNC, PjeYHNK WM Te3aypyc) KOjy je HajImpe IpuxBa-
hen ynyTap nare Hay4He odmacTi.

bpoj k/pyuHux pujeun He cmuje Outu Behm op 10, a MoXKe/bHO je a ce HaBexy
(bpekBeHTHe pyjedn.

K/bydHe pujedn majy ce Ha je3aMKy Ha KOMe je HalMCaH Paj ¥ Ha je3suKy Ha
KOMe je HaIlMICaH pe3yMe. Y YWIaHKY Ce /1ajy HeIOCPETHO HAKOH Ca)KeTKa, OJHO-
cHO pe3uMea. HaBope ce k/pyuHe pujeun Koje Hajdosbe OMICYjy cafiprkaj YIaHKa
3a IoTpede MH/IeKCpama M IPeTPaXXIBaba U Koje ce TOfjesbyjy ca OC/IOHIIeM Ha
Heku MehyHapoHY M3BOP KOjM je Hajumpe npuxsBaheH yHyTap Hay4He 0d/macTi.

Kiby4yHe pujeun Ha IpyroM jesuKy, y OflHOCY Ha je3VK 4IaHKa, /jajy ce Ha Kpa-
jy 41aHKa, HAKOH Ca’KeTKa.

3.4.8. Cagpsxaj paga

Papn Tpeda fa dyne peneBaHTaH 3a HAy4HY U CTPYYHY jaBHOCT, Ca jACHUM, HaI/Ia-
IIeHVM IIWJbEBJMA 11 Pe3y/ITaTiMa MCTPAXUBamba, 3aK/bYIKOM, pedepeHiiama y
TeKCTy U OudmorpadckuM jeguHMIIaMa Ha Kpajy. Vpmeje y pagy mopajy durn
OpUTVHATHE VI 3HAYajHO JOIPUHOCUTH PasBojy IpeMeTa VICTPaKMBamba, a Me-
TOJ,0/IOTHja MOpa OMTH jaCHO OINCaHA.
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3.4.10. Ilpeiuxogme sep3uje paga

AKko je paj y IpeTXOQHOj Bep3uju V0 M3/I0KEH Ha CKYINy Y BUAY YCMEHOT ca-
OmIITea (IO UCTUM WU CIMYHMM HACc/IOBOM), TTOJATak o0 ToMe Tpeda fia dyze
HaBeJleH y [0CedHO] HAIlOMEHM, 110 NPABWLY, IPU AHY IIpPBe CTpPaHe WIAHKA.
OsHaka 3a HalloMeHy Tpeda Ja ce Hala3) Ha IIOYETKY TeKCTa paja. Pax koju je
Beh 00jaB/beH y HEKOM YacOMICY He MOXKe Ce IPeLITaMIIaTyl, HU IIOf CIMYHUM
HACTIOBOM I M3MIjebeHOM OOJIMKY.

3.4.11. Tabenapnu u ipaduuxu apuxasu

Tadenapuu u rpaduuky nprukasu Tpeda aa Symy AaTy Ha jefHOOOpasaH HAYMH.
Csaka Taderna, rpagyKOH WM CTMKa MOPajy dUTK 03Ha4eHY dpojeM 110 peocin-
jemy HaBobema y TEKCTY, C ajlekBaTHUM HasuBoM (HIp.: Tadena 2: Iloysgarocii
sapujadnu). Hasus ce nuire n3Hap tadese wiy rpadukoHa, TOK ce M3BOP HAaBO-
ny ucrion, Tadesne nny rpagukoHa. Ako ce y Tadenu mnm rpaguKoHy Ipe3eHTo-
BaHM Pe3yATaT! ayTOPOBOT MCTPAKUBAIHa, IO, M3BOPOM Ce HaBOAM: AHamusa
ayrtopa.

3.4.12. Huinuparve y itiekcily

ITosuBame Ha M3BOPE, JOCTOBHO WIN ITapadpasnpaHo, 03HaYaBa Ce Ha MjecTy y
TEKCTY Koje je Ipey3eTo, HaBohemeM Ipe3nMeHa ayTopa, TOfVHe N3/amba fijena
(1 cTpaHMIIe C KOje je IMTAT Ipey3eT) Y 3arpajn.

Llurat Mopa fja dyfie JOCTIOBIIe ycaI/alleH ca OpUrnHanoM (ykpydyjyhu ns-
TepPIYHKIIN]Y, AVjaKPUTUKE U CIL.).

Kazia ce npBy Iy T IMTMpa ayTOp CTPAHOT IIOPUjeKIIa, IeroBO MIMe Ce HaBOJU
TPaHCKp1OOBaHO, hupuaniIoM, a y 3arpajiu ce fjaje OpUTMHATHU OONIMK MMEHa.

V3ocTaB/beHe AMjenoBe NUTUPAHOT TeKCTa Tpeda oOm/beXKaBaTy ca TPY Tad-
Ke y yI7IacTuM 3arpafiama [...]. Y yrmactum sarpagama Tpeda HaBOIUTH U CBOje
KOMEeHTape, IpuMjenide, peKOHCTPYKIUje y OKBUPY LIUTATA.

3.4.13. Haiuiomene (¢pycHoiiie)

HanomeHe ce fjajy npy gHy CTpaHe Ha KOjOj Ce Ha/jla3y KOMEHTapuCcaH! IMO TeK-
cra. He yHoce ce “pyuHo’, Beh y3 momoh ayToMaTckmx ajaTku 3a O3HauYaBarbe
dycHOTA y KOHKPETHOM IIPOTpamy.

3.4.14. Huinupana nuitiepaiiypa

Llutupana murepaTtypa odyxsara 1o npasuiay dudmorpadcke nsBope (WiaHKe,
MoHorpaduje U C/1.) U Jaje ce UCK/bY4IMBO y 3aCeOHOM Ofije/bKy WIaHKa, y BUAY
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nucre pedeperunu. PedepeHiie ce He IIpeBoOfie Ha jesVK pajia, HUTK Ce IPecrio-
B/baBajy.

3a pasmunte BpcTe dudmmorpadcKuxX jefiMHNIIA pa3IIMINTO ce HaBofde O1-
dmmorpadcku nopgaun. Tpeda momrroBaru mpaswia ctaugapaa APA, http://www.
apastyle.org/index.aspx. HecTanmapHo, HEIIOTIIYHO M/ HETOC/beHO HaBOheme
nuteparype duhe jenaH o kpuTepujyMa 3a 0djaB/buBabe YWIAHKA Y YACOIUCY.

Y cmmcky nuteparype HaBofe ce caMo pedepeHIie Koje je ayTop KOPUCTHO
Py U3paju, a30yYHNM PefioM I10 Ipe3sVMeHMMa ayTOpa M/IN HaCTIOBY LIUTHpaHe

pedepeHIie YKOIMKO ce OHa TPeTHpa Kao aHOHVMHO JijerIo.

Tun ussopa

Hasoheme y cnucKy nutepatype

Hasoheme y TeKcty

MoHorpadmja

MoHorpaduja ca
BULUe ayTopa

[vo npupehene
MoHorpaduje
WM YNaHak y
360pHUKY pagoBa

OppenHuua y
eHumMKnoneguju
VNN PjEUHUKY

YnaHaky
Yaconmucy ¢
bpojeBuma
roguwTa u
cBe3aka

YnaHak Ha
WUHTEpHETY

YnaHaky
HOBMHaMa

Yaconwuc Koju ce
06jaB/byje camo
Ha UHTEpHeTy
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JlnyHa He HaBoaM ce (D. Jovanovic, licna

KOMYHWKaLMja komunikacija, 9. maj
2012)

AKo je y jemHOj TOAVHM Of MCTOT ayTopa 0djaB/beHO BIUIIIE PAjIoBa, OHM ce OOM-
JbeXKaBajy CIOBUMA 4, §, 6 Y3 TOAMHY U3[jamba, de3 pa3Maka, LITO Ce O3HAYaBa U
IIpU UUTUPADY.

ITocTymak HaBobhema y TeKCTy Kajja O1I0 KOjy M3BOP MMa BUIIIE ayTOPaA UCTH
je Kao IITO je MpMKa3aHO KOJ MOHOTpadmje, M3y3eB aKo paj| MMa IIeCT U BUIIe
ayTopa, y TeKCTY Ce HaBOZM MMe IIPBOT ayTopa U I0fiaje “U capajHIL .

Axo mydnmmkanuja MMa BUINe M3[jaBada M/WIN MjecTa M3JIama, HAaBOAM Ce
caMo NIpPBMU.

Hema HykakBe motrpede HaBOAUTY cepujy, OUdNMMOTEKY Y KOjoj je KIbUra ns-
maTa (To Baky u 3a cadpana/m3adpaHa Jjena), HUTY IIPEBOANOLA, AKO jeé MOHO-
rpaduja nmpeseneHa.

Axo je peneBanTHO uctahm Opoj M3mama, OH ce HABOAY M3a HACTIOBA, y 3a-
Tpagm.

3.4.15. IIpunoi

Y mpunory ou Tpedano faTy caMoO OHe OICe MaTepujata KOjyu Oy YmMTaoiuMa
Oy KOpUCHM 3a pasymujeBame, eBaayypame WM IOHaB/bakbe ICTPAXKMBAba.

3.5. Jesuuke mpemopyke

Jesuk paga Tpeda ma mpumaza HayIHOM CTU/IY CTAHZAPAHOT je3yKa I [ja, CTOra,
dyne ycarnamen y mro je moryhe Behoj Mjepy ¢ IpaBOIMCHOM, IPaMaTU4KOM U
CTUJICKOM HOPMOM.

MupuBupyanne ckpahenuie du Tpedano usdjeraBary, a ako ce KOPUCTE, MO-
pajy dutum paurdyutase npu nNpBoj ynoTpedu.
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