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CONCENTRATION AND COMPETITION IN SERBIAN BANKING SECTOR

BUKVIC RAJKO M.

Geographical Institute “Jovan Cviji¢” SASA, Belgrade, Serbia
Nizhny Novgorod State University of Engineering and Economics,
Knyaginino, Russia

e-mail: r.bukvic@mail.ru

Abstract. The paper analyzes the degree of concentration and competition in Serbian banking sector on
the basis of bank financial statements for year 2016. It uses the traditional concentration indicators (CRn and HH
indices), as well as the relatively rarely used Linda indices. The concentration degree is calculated based on five
variables: total assets, deposits, capital, bank operating income and loans. It was demonstrated that in the case of
the relatively large number of banks in Serbia, the existing concentration degree is low, which provides suitable
conditions for the development of healthy competition among them.

Keywords. Concentration, competition, banking sector, Serbia, indices Linda, Herfindahl-Hirschman
index, concentration ratio

JEL: C38, G21, L10

UDC: 336.71

INTRODUCTION

The last few decades have seen considerable attention being put towards the analysis of
development of competition, not only in so called real economy sector but in other branches, as well.
Among these other branches, which are infrastructural both on a state level and for the international
economy, the banking sector is of particular interest. Its importance has been growing not only in the
countries of the former socialist world, which is related with the hugely increased role of market and
the consequent deregulation in this and other sectors, but also in developed countries, where
deregulation and liberalization processes have also taken place, followed by an integration (mergers
and acquisitions) of banks. At the same time, the developed financial markets, especialy the European
ones, have become more market-oriented. [Rajan & Zingales, 2003]. In modern economic theory it
is assumed that in order to create an efficient market system in all economy segments, especially in the
banking sector, it is necessary to provide a competitive environment. Competition in the banking
sector is one of the forms of market competition. It appeared lather than competition in industry, but it
is characterized by a high intesity and a great diveristy of forms and methods. The main characteristics
of the bank competition are described in detail in [Kopo6osa, 2006: 76-100].

After the political changes that took place in 2000, the Serbian banking sector has also
undergone some significant changes. The once biggest banks ceased to exist (they were liquidated),
some foreign banks entered the market, there were a few acquisitions, etc. At present, there are 30* in
the market, none of them having a significantly bigger share in the market. For small countries like
Serbia, it is a considerable number, and it provides for a development of competition. Foreign banks
entering the market and the processes of deregulation and liberalization have naturally created a
tougher competition in the banking market. However, there are seemingly no serious and consequent
analyses of competition in the market in question. The competition in this sector has not been of
particular interest of researchers in the past, although Serbia (Yugoslavia) has had, unlike other
socialist countries, considerably developed market relationships, at least in the real sector. Therefore,
the most extensive and comprehensive monograph [Begovi¢ et al., 2002] does not consider the
competition in this sector.

The number of banks and employees in banking sector in the period between 2010 and 2016 is
shown on the figure 1. Both the bank and employee figures have decreased substantially in the present
decade, by 10% and 20% respectively. However, both figures are still considerable for the relatively

L Formally, number of banks in Serbia at December 31st 2016 was 31, because Bank of China Srbija a.d.
Beograd received work permit December 20" 2016. Of course, data about its business cannot be included in this
analysis.
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small financial market of Serbia. Out of the total number of banks, 8 are domestic while 22 are
foreign. The domestic — foreign ratio in total assets is 23.3:76.7, and in capital it is 20.6:79.4. The total
number of business units (all forms of business network parts: corporate offices, banking subsidiaries,
branch offices, counters and other business units) amounts to 1719.
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Figure 1. Number of banks and employees in banking sector in Serbia 2010-2016
Source: [17]

METHODOLOGICAL EXPLANATIONS

Competition in general and especially in the banking sector, is a complex process difficult to
measure, since = there is no generally accepted or best approach to measuring it, nor is there a unit
indicator. Therefore, different approaches have been developed in order to measure the degree of
competition in a market. They can be divided into direct and indirect approaches. Direct approaches
are based on the degree of market power, as the source of addition to the market price. The direct
estimation assumes the existence of data about bank service prices and their marginal costs, which is
often lacking. In those cases, we use the indirect estimation method, which can be structural and
nonstructural. The first one is based on the paradigm “structure — behavior — result” and suggests using
the market concentration degree to measure the degree of competition. The nonstructural estimation
denies the correlation between concentration and competition, especially in systems with low entry
and exit costs (contestable markets, see [Baumol, 1982]). Within this approach many models examine
the relationships between banks performances depending on different exogenous factors (models
Panzar-Rosse, Boone and others).

Although we don’t identify competition with concentration, our approach can formally be
considered as structural. As this research is one of the first steps in competition analysis of the banking
sector in Serbia is, we will not apply this approach. After all, concentration coefficients also can be
used in the nonstructural approach. We can define concentration as it is defined in the OECD
Glossary: “Concentration refers to the extent to which a small number of firms or enterprises account
for a large proportion of economic activity such as total sales, assets or employment” [Khemani &
Shapiro, 1993], without considering different contexts, which are observed by the Glossary.

Before carrying out an appropriate empirical analysis, an issue is to be resolved. It concerns
the variables relative to banks and its business that are to be used. While in the case of manufacture
and other branches in real economy sector this issue is less or more solved, the situation is different in
the banking sector: variables such as volume of production or sales cannot be used. Therefore, other
indicators are necessary. They can be, for instance, attracting deposits [Berger & Hannan, 1989],
assets and deposits [Berger et al., 1999], assets, loans and deposits [Ljumovi¢ et al., 2014], deposits
and loans to legal and physical persons [Komodana u Craxkosa, 2011], deposits, loans to legal and
physical persons and assets [Pakia, 2010], deposits, loans to legal and physical persons and capital
[Loncar & Raji¢, 2012], assets, capital, loans, deposits, interest income and net profit (loss) after tax
[Miljkovi¢ et al., 2013]. A review of literature about the use of concentration measures in banking
sector until the beginning of 2000s is given in [Bikker & Haaf, 2002b]. Finally, National Bank of
Serbia’s regular quarterly reports [bankapcku cekrop y Cpbuju. Ksapramuau ussemraj, 2010-2016]
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give short surveys of concentration and competition in the banking sector, using nine financial balance
variables: assets, loans (total), loans to population, loans to companies, deposits (total), deposits of
population, income (total), interest income, income from fees and commissions. As we can notice, the
most frequently used variable is total assets, although its use does not exclude other variables. We will
also not limit our research to using only variable, therefore we have chosen five indicators: operating
income, total assets, capital, deposits and loans. The choice is due not only to theoretical reasons, but
also to the sources accessible to the author: bank financial statements available on the website of
National Bank of Serbia [bunanc crama/ycnexa 6anaka, 2017]. In this paper we will analyze the data
for the year 2016, but in certain cases we will refer to works pertaining to the previous years.

The second methodological question is the choice of concentration indicators (index). Among
the many indicators, see for instance [Marti¢, 1986], two have been used by researchers and by the
practical antimonopoly policy: coefficients of concentration, or concentration ratios CRn (the share of
n largest companies in a certain market, where n mostly stood for 4) and HH index (Herfindahl-
Hirschman index, or simply Herfindahl index, the sum of the squares of the shares of all participants’
in a market). Both indices are based on individual company shares in a market

_a

Si=y (1)

where: Qi = volume of company production i, Q = total production volume in an industry branch.
Instead of the volume of production, other variables can be used, as it often occurs even in analyses
within the real economy sector, for example income or company assets etc. Coefficients CRn are
defined as the sum of n greatest shares, as follows:

CRn=15+5;+-+5, =315 (2

and coefficients (indices) HH as the sum of share squares of all participants in a market:
Iy = B24(5:)? (3)

We will also use these indices. But, unlike the mentioned work [Ljumovi¢ et al., 2014], where
were used indices CR4 and CRS8, we will use also index CR3. We consider, and this has been
demonstrated on multiple occasions, that index CR8 is too high for Serbia, and therefore considered
insignificant for the purpose of our work.

The advantages and disadvantages of the indicators (2) and (3) in literature are well described,
see for example [Byksuu, 2015]. We determined in our calculations both of these indicators, although
slightly changed. In addition to that, considering their disadvantages, we choose one more index not
yet used in Serbian literature, but also rarely used in other countries, especially in the so-called
transition economies. One of the examples of its uses [Komodana u Craxkosa, 2011] refers to the
banking sector (in Russia). This index (more precisely, the system of indices) is calculated by
following general formula, which is developed into a specific formula for every value of m:

1 m—q m—i CRi

Il = mlm—1) 2= " CRm—CRi (4)

This index was constructed by the EU Commission consultant Rémo Linda [Linda, 1976]. As
well as the index CRn, it is only calculated in case of the few (m) largest enterprises and, therefore,
also analyzes the “nucleus” but not the “periphery” of the market in question. However, unlike the
concentration ratio CRn, Linda-index (L-index) focuses on the differences in the market “nucleus”. In
other words, the L-index has to be considered in combination with the concentration-ratio, it measures
the “oligopolistic equilibrium” by giving information about the relative shares and their evolution of
the top-firms. We have already showed the advantages of the use of Linda-indices in [Byksuy, 2013],
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although this article was primarily illustrative. The calculations of this index are alternate and
demanding. Of course, the use of personal computers renders the last note insignificant.

In [Ljumovi¢ et al., 2014], [Lon¢ar & Raji¢, 2012] and [Miljkovi¢ et al., 2013] Linda-index
was not used, but CRn, HH and others were: reciprocity index, comprehensive concentration index or
Horvath-index (CCI), Entropy-index (E-index) and Gini-coefficient. For our purposes, all other
indices except the CRn index bear no importance.

CONCENTRATION AND COMPETITION IN SERBIAN BANKING SECTOR

Unlike some empirical researches, which divide the banking sector into small, middle
and large banks, see for example [Bikker & Haaf, 2002a], we will consider the whole sector
as one set. Clearly, it doesn’t mean that in a theoretical sense we prefer such approach. The
main reason for our choice is obvious enough: regardless of the relatively large number of
banks, the banking and financial markets in Serbia are small, by all relevant indicators: total
bank assets in December 2016 amounted to 3.241.505 million dinars, while the capital
equaled to 632.486 million dinars (by exchange rate of 1 euro = 123,4723 dinars). Therefore,
for this work purposes we don’t find this division useful by any criteria.

Table 1. Concentration indices in Serbian banking sector in 2016

Criterion CR3 CR4 CR8 HH
Total assets 39.6 47.4 69.4 813
Deposits and other liabilities 40.1 47.9 69.7 819
Capital 38.7 47.4 73.6 882
Operating income 36.8 44.6 67.9 764
Loans and receivables 36.9 45.3 67.9 763

Source: Based on Financial Statements, http://www.nbs.rs/internet/cirilica/50/50_5.html

Table 2. Hirschman-Herfindahl indices for chosen indicators in Serbian banking sector 2010-

2016

Balance variable 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Assets 629 660 678 741 794 796 813
Loans (total) 649 722 721 774 771 763 736
to population 687 684 687 714 715 729 728
to companies 788 779 782 768
Deposits (total) 720 714 726 777 818 816 817
from population 796 799 811 866 903 930 939
Income (total) 679 721 916 844 719 734 804
interest income 620 640 678 712 736 734 737
from fees and commissions 739 722 760 828 849 860 879

Source: [17]

In case of both coefficients (CRn and HH), the limits between different market concentration
degrees are set arbitrarily. So, USA has been using HH-indices for market classifications since 1982.
Before that, the limits had been set on 1,000 and 1,800, and since 2010, they have been 1,500 and
2,500 [Horizontal Merger Guidelines, 1997; Horizontal Merger Guidelines, 2010]. The antimonopoly
authority in Russia uses the limits 45% and 70% for CR3, and 1,000 and 2,000 for HH to separate
lowly, moderately, and highly concentrated markets [@enepanpHas anTuMOHONONIBbHAS Ci1y)0a, 2016].
The values of HH indices for all variants in our analysis are less than 1,000, so the market should be
classified as lowly concentrated. On the other hand, according to the CR3 index, it also belongs to
non-concentrated markets, but if were to use the Cr4 index, we would have to classify the market as a
moderately concentrated one (except for the third variant, the capital, but in that case, the value of
CRA4 is practically on the limit between a non-concentrated and a moderately-concentrated market).
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The indices of CRn and HH are also used by the National Bank of Serbia in the mentioned
reviews of concentration and competition presented in the Bank’s quarterly reports. However, due to
reasons unknown to the author of this work, they do not use the indices CR3 and CR4, which are
justified from the standpoint of small markets and a small number of participant in the market, but
they use indices CR5 and CR10 instead, considering share of five, i.e. ten largest banks. We deem that
the use of these indices inadequate adequate and will not consider them. Instead, we can consider the
results obtained from the report through the use of HH index (see table 2).

All index values in table 2 are less than 1,000, therefore the market should by all indicators be
classified as low concentrated. This is constantly emphasized in the reports. However, there is an
obvious growth trend in practically all values, with a significant increase in some cases. In this sense,
even if we ignore the problem of arbitrary limits between the different market concentration types,
there is hardly any room for the satisfactory report estimations that are constantly being repeated
(«The banking market in Serbia is still characterized by a satisfactory level of competition and a low
concentration of activity»). The paper [Miljkovi¢ et al., 2013], that analyzes the period between 2008
and 2012, demonstrated a growth trend of HH index practically for all observed financial balances
variables, with very small exceptions only in certain years and for some variables, so it can be
concluded that there is an almost ten years’ growth trend of HH indices in the Serbian banking sector.

Clearly, other possible limits between lowly, moderately and highly concentrated markets
could result in a different classification. This is one of the main flaws of the CRn and HH index use.
Therefore, other approaches to researching concentration and competition are also necessary. One of
them are Linda-indices. Unlike the previously mentioned ones, Linda-indices are meant to reveal the
existence of oligopoly structures without using any arbitrarily established limits. In contrast, the index
values indicate whether oligopoly is present or not in a given market. In the case of a competitive
market, the index value decreases (ILm+1 > ILn for all m). If this pattern is broken, it indicates that
there is an oligopoly situation in a given market. In our case, only the third variant points out to the
existence of oligopoly, which are the Linda-indices calculated on the basis of the capital value (see
Table 3). Besides the Linda-indices (V1, V2, V3, V4, and V5, for five values in Table 1), it also shows
the column (PE). It represents the so-called perfect equilibrium curve, which is the situation of perfect
equality among the participants in a marketplace. The shares of such perfect competitors are the same
one to another, and equal to the value 1/n (n = number of participants in market).

Table 3. Linda indices for selected indicators in the banking sector,
Serbia in 2016

IL V1 V2 V3 V4 V5 PE
1
IL2 0.6892 | 0.6317 | 0.9668 | 0.7618 | 0.6980 | 0.5
IL3 0.4897 | 0.4750 | 0.6234 | 0.5078 | 0.4815 | 0.333
IL4 0.4154 | 0.4132 | 0.4398 | 0.4058 | 0.3787 | 0.25
IL5 0.3459 | 0.3493 | 0.3405 | 0.3237 | 0.3212 | 0.2
IL6 0.3174 | 0.3323 | 0.2822 | 0.2943 | 0.3019 | 0.167
IL7 0.2993 | 0.3025 | 0.2540 | 0.2717 | 0.2758 | 0.143
IL8 0.2749 | 0.2708 | 0.2665 | 0.2523 | 0.2514 | 0.125
IL9 0.2535 | 0.25098 | 0.2662 | 0.2309 | 0.2392 | 0.111
IL10 0.2121 | 0.20947 | 0.2272 | 0.1954 | 0.2004 | 0.1
Source: O6pauyn na ocnosy Financial Statements, http://www.nbs.rs/internet/cirilica/50/50_5.html

The third variant (variable V3, i.e. capital) indicates oligopoly (IL8>IL7): the sequence of
indices ILi is not monotonically decreasing function. However, the observed variable (capital), as
residual of assets and liabilities, is the “worst quality” variable among the chosen ones. Therefore,
having taken into consideration the other results from Table 3, it could be said with great certainty that
the results obtained by coefficients CR3, CR4 and HH were confirmed, i.e. that the Serbian banking
sector in 2016 is lowly concentrated. And this is the good foundation for competition development.
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Figure 2. Linda indices for assets and “perfect equilibrium” curve for banking sector, Serbia
2016
Source: On the base of Financial Statements, http://www.nbs.rs/internet/cirilica/50/50_5.html

The graphical representation of Linda-index is also of great interest (see Figures 2 and 3). It
shows indices for assets (Figure 2), as the most widely-used balance variable for the purposes of such
analyses of concentration and competition in the banking sector. It also shows indices for capital
(Figure 3), where, as shown in Table 3, there is a suspicion of oligopolistic structures. Unlike the
indices CRn, which are a monotonically increasing function as each next participant is added
(CR1<CR2<...<CRn), Linda indices form a broken curve (Figures 2 and 3). The area between IL and
PE is named “oligopolistic arena” and it even visually shows the difference between the real situation
and an ideal, perfect competition.
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Figure 3. Linda indices for capital and “perfect equilibrium” curve for banking sector, Serbia
2016
Source: On the base of Financial Statements, http://www.nbs.rs/internet/cirilica/50/50_5.html
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Figure 4. The shares of leading banks in total banking sector capital
Source: On the base of Financial Statements, http://www.nbs.rs/internet/cirilica/50/50_5.html

The bank shares in the total banking sector capital are shown on Figure 4. They suggest, that
the first seven banks form an oligopolistic structure — the seventh one in range (Société Générale) is
greater by over 70% in terms of capital than the next, eighth one (Sberbank) (the shares are 6.4 : 3.7).
If so, of course, this could be a case of so-called loose oligopoly, in which, by theoretical propositions,
6—7 firms participate in a market with a 70-80% share. In our case, this share for the first seven firms
is 69.9%. Therefore, such a conclusion can be drawn. The state of the banking market must be
permanently observed, because the values of coefficients HH, even CR4 are close to being moderately
concentrated. As shown previously, the National Bank of Serbia does so, although through the use of
simple instruments.

CONCLUSION

Banking market in Serbia is characterized by a relatively large number of banks (30). Among
them there are no prominently large banks. According to all the chosen indicators (operating income,
total assets, deposits and capital), the greatest share is held by the Intesa Bank (16.4; 19.6; 16.6; 17.0
and 15.8%, respectively). The concentration indices (CR3, CR4, HH and Linda indices IL) indicate a
low concentration degree, although close to being moderately concentrated, but also an absence of
oligopoly, with the mentioned exception. Even though this does not assume the existence of true
competition, these results point out to good perspectives for creation and development of competition.
In fact, we could consider that our results confirm the results obtained by [Loncar & Raji¢, 2012] and
[Miljkovi¢ et al., 2013], which referred to three quarters of 2012, as well as those of [Ljumovi¢ et al.,
2014], for the period between 2003 and 2012. However, we should take account of slight growth in
concentration. It is difficult to compare the results of these works due to the differing approaches that
were used, although the application of the HH index is a solid foundation for comparison in such
cases.

As banking competition is very complex, this paper should be considered as one of the first
analyses of concentration and competition in banking, and in the Serbian financial market in general.
We hope that it will be a research subject of other researchers. New approaches would, naturally, be
desirable in such future researches.

In addition to the fact that the concentration degree is not high despite its increase, more
attention should be put towards the actions of banks in the market, which falls under the scope of
regulation and control. In particular, the issues of collusion and deals between banks should be dealt
with, although they have not been considered in this paper.
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Abstract. The actuality of the given research is determined by the importance of financial performance
for any enterprise. This concept is multidimensional and transdisciplinary and its complexity has conditioned the
use of different evaluation approaches and methods. Thus, the evaluation of financial performance is still an
actual research topic.

Financial performance is influenced by a wide range of factors. One of such factor is considered to be
capital turnover. The current state of studying the relationship between capital turnover and financial
performance has focused on developing the methodological framework for assessing the influence of the capital
turnover not on the financial performance as an integrating concept but on its various dimensions (profitability,
liquidity, solvency, etc.).

This research paper aims to clarify such concepts as capital, performance, financial performance.
Moreover, it seeks to develop a reliable methodology of financial performance evaluation as a whole concept
based on an aggregated index, which will lead to a better understanding of the relationship between capital
turnover and financial performance of industrial enterprises.

Keywords: capital, capital turnover, performance, financial performance, performance evaluation,
industrial enterprises.

JEL: G31, M41

UDC: 336.76

Introduction

The enterprise is an essential component of economic development, and its fundamental
objective is financial performance. The current context of the national and global economy reveals an
upward trend in identifying performing businesses. Thus, performance and performance measurement
are now the point of maximum interest for managers, shareholders, and, of course, potential investors.

Indicators are instruments for performance evaluation. Using a single indicator to estimate an
enterprise's performance becomes irrational due to the complexity of economic phenomena and
processes. Starting from the extensive literature focusing on the financial performance assessment, the
author notes that, in an evolutionary context, traditional indicators such as financial result and
profitability are insufficient to assess, control and improve the financial performance of an enterprise
that operates in a dynamic and hyper-competitive environment. At the same time, the author claims
that in order to obtain a pertinent and harmonious representation of the financial performance of the
enterprise it is necessary to use an aggregate indicator, which will encompass its multidimensional
character.

The importance of this scientific approach is justified by the fact that financial performance is
the source of the progress of any enterprise, and the understanding of the multiple valences of this
concept and factors contributing to the enhancement of performance is utmost important. The
enterprise’s capital, as the most important factor of production, fulfills its defining role in the process
of creating value added, which allows the author to assert that capital is a determinant of financial
performance.

What is more, the industrial enterprises face major problems in using their capital. At present,
the slowdown in the turnover of the beverage industry by 28%, accompanied by a higher degree of
indebtedness, causes a state of non-financial performance of wineries. The beverage industry, with a
1034-day capital turnover, recorded the lowest level of financial performance, while car industry
enterprises and light industry enterprises reached higher levels of financial performance due to a
shorter turnover period (372 days and 322-day capital).
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The exposed issues confirm the actuality of the research theme and condition the investigation
and resolution of the problems related to the efficient use of the capital of the industrial enterprises in
the context of the financial performance’s increase.

Analysis of recent researches and publications

The relationship between capital turnover and financial performance is a vital issue which has
not been resolved in the finance field. In order to research these financial concepts and their relation,
author proceeded to the investigation of the following concepts: capital, performance, financial
performance and capital turnover.

Research on the evolutionary realities of the concept ,,capital” shows that capital is now the
most important factor of production which fulfills the defining role in the process of value creation.

The development of concept ,,capital” as a factor of production was initiated with its primary
definition as "a sum of money given in a loan" in the work of mercantilists [6]. Physiocrats have made
a major contribution to explaining the concept of capital by delimiting fixed capital from the
circulating one [10]. Adam Smith, in his famous work "The Wealth of Nation", has embodied the
differences between capital and wealth, which has allowed understanding of the complex nature of the
enterprise's capital and perceiving its essence as a determinant of financial performance [23].

Although, the author disagrees with the J.S. Mill’s statement, according to which circulating
capital adds value only by the change of the owner and the fixed one by holding it [12]. Instead,
author considers that the capital adds value through the process of its rotation, which in its essence,
consists in the successive change of functional forms and the return to its primary form (money
capital) of a higher value.

In the Marxist vision, labour has been seen as a component part of capital that creates a
surplus value. This idea forms the basis of Marxist critique of capitalism, according to which bank and
commercial capital do not produce added value [9].

Generalizing the neoclassical approach, the author emphasizes its contribution to capital
theory by considering capital as the main factor of production. However, the author disagrees with the
position of Jevons W.S., according to which capital as a production factor holds a lower position than
the labor factor [11], and with the opinion of Clark J.B., according to which only the material form of
capital is the only representation of “true capital” [7].

Currently, capital is considered to be the most important factor of production. The diversity of
its categories identified in research literature determines the major complexity of this concept. Thus,
economic theory distinguishes the following components of capital: natural capital, economic capital,
financial capital, human capital and social capital.

The research of recent theories [1,2,8,13] on the role of capital for financial performance, from
a critical perspective, allows the author to conclude that economic and financial capital have a central
role in obtaining, maintaining and improving the level of financial performance of an enterprise.
Financial capital and the economic one, through the process of turnover, determine the creation of
added value and therefore contribute to the achievement of financial performance. At the same time,
the author considers that the human capital and the social one indirectly influence the level of financial
performance. Knowledge, skills of managers and other employees can contribute to the efficiency of
the production process, which enhance the speed of capital turnover. At the same time, mutual trust
between the enterprise and its suppliers or customers contributes to streamlining the supply and
marketing activities, therefore positively influencing the process of capital turnover, increasing the
level of sales and the level of financial performance [14]. In this context, the author asserts that capital,
due to its defining role in the process of value creation, is a determinant of financial performance, and
efficient use of capital is a primary condition for enhancing the financial performance of an enterprise.

Performance is a modern and universal concept, the meaning of which varies from one
domain to another. In economic sciences there is no unanimity in treating this term, nor in its
evaluation. The diversity of the approaches is the repercussion of the polysemantic use of the concept.
The research of the concept of financial performance in an evolutionary and transdisciplinary
perspective allowed the author to realize the following:
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. In the economic field, performance is perceived as a result of an enterprise's activity,
which is achieved in terms of efficient use of resources, reflecting the newly created value and the
achievement of the proposed objectives. From the reported ones, the performance of the enterprise, in
a narrow sense, is a result of the enterprise's activity, while, in a broad sense, performance is "a
strategic and integrated process that ensures the long-term success of the enterprise™ [16].

. In the context of a transdisciplinary approach, financial performance is treated
differently. Accounting and finance fields identify financial performance with the performance of the
entire enterprise, while managerial and social sciences challenge this affirmation, arguing that
financial performance is a component of enterprise performance. Enterprise performance can not be
defined solely through the achievement of financial objectives, while neglecting other aspects of
enterprise performance: operational, social and environmental dimensions. The approach from
financial and accounting perspectives considers that the financial performance is the success of the
enterprise, which means obtaining financial results and value creation for shareholders. From a
managerial point of view, the enterprise performance includes the financial component, ie the
financial performance, reflecting the achievement of the financial objectives, and the non-financial
component, called operational performance, describing the achievement of the enterprise's objectives
in areas such as market, consumers, competition, etc. In the context of sustainable development,
financial performance gains another connotation. Achieving financial goals or creating new value for
shareholders is just a facet of enterprise performance that is essential alongside the value created by
the enterprise for the whole of society and the environment [15].

° The complexity of the concept of financial performance is conditioned not only by the
fact that it is addressed by various disciplines but also by its multidimensional character. The study of
a wide range of domestic and foreign scientific publications on this concept allowed the author to
identify the most commonly used dimensions of financial performance: profitability (return), financial
result, growth, capital turnover, financial stability, value added, market value, ability to pay , cash
flow and financial equilibrium. According to the author, an enterprise is performant if its activity is
expanding (growth), positive financial results are recorded (financial result), the invested capital
generates profit (profitability), the enterprise is able to pay its bills (the ability to pay), the enterprise's
activity generates cash flows in increasing volume (cash flow), the enterprise uses its capital in an
efficient manner (the capital turnover) within an optimal financial structure (financial stability) and
under minimum risk (financial equilibrium), the activity of the enterprise creates a surplus of
economic value (value added) and contributes to the increase of the market value [18].

) " FINANCIAL
- PERFORMANCE |-

DIMENSIONS

Figure 1. Financial performance dimensions
Source: Developed by the author

In this context, the author concludes that, besides the same complexity, the concept ,,financial
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performance” is narrower than the concept of enterprise performance. At the same time, its
multidimensional character creates a series of controversies regarding the assessment of financial
performance, which highlights the need for more in-depth research on this issue. Finally, taking into
account the transdisciplinary and multidimensional approach, the author defines financial performance
as a new value created for shareholders, expressed by the ascending dynamics of the financial state
of the enterprise.

The enterprise maintains its capital through its permanent reproduction, ie through the process
of turnover. The author considers that the capital turnover means the passage of the three phases
(purchase, production, sale) and the return of the capital to the initial form of a higher value, which
leads to the creation of an additional value, thus increasing the financial performance. By synthesizing
the views on the relation between the capital and the financial performance, the author concludes that
the fact that the number of rotations in a period of time is greater or the period of a rotation is smaller
determines the creation of a greater amount of value, leading to the enhancement of financial
performance, in other words, speeding up capital turnover increases financial performance [17].

Evaluating financial performance is an extremely important activity for any enterprise. The
assessment of financial performance allows identification of the factors that influence its increase or
decrease, which gives the possibility to control the level of performance and eventually to improve it [20].

Researching the current state of development of the financial performance assessment
methodology has enabled the author to identify six scientific approaches: accounting approach,
financial approach, global approach, goal-based approach, behavioural approach and stakeholder
approach. Generalizing all these approaches, the author concludes that the accounting, financial and
global approaches provide the methodology of assessment of the financial aspect of performance, ie
financial performance, which can be estimated with a high degree of accuracy and objectivity, and the
data obtained can be generalized and used for time and space comparisons. The global and stakeholder
approach implies assessing the performance of the enterprise vis-a-vis several stakeholders
(shareholders, managers, consumers, employees), however the global approach provides a higher
degree of objectivity (this is done by using less subjective primary data: net profit per share, number of
complaints, compliance with environmental rules, etc.). While the stakeholder approach involves
assessing not just the created value for interest groups but also how these groups have contributed to
value creation, which makes evaluation more subjective [20].

(stakeholders approach) (accounting—based approach)

(behavioral approach) (ﬁnancial approach)

The evaluation of
enterprises’ performance

goal-based approach -

Figure 2. The approaches to the performance evaluation of enterprises
Source: Developed by the author

The diversity of approaches to assessing financial performance has conditioned the use of
different evaluation methods, the application of which depends on the purpose of the research. In this
context, the author distinguishes four basic categories of evaluation methods:

- the method of financial ratios involves analyzing the evolution of different performance
dimensions;

16



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

- the scores method allows the calculation of the overall level of financial performance based
on financial ratios that estimate performance dimensions;

- the regression analysis method gives the possibility of calculating the overall level of
financial performance and estimating the influence of factors at a significant statistical level,

- the multi-criterion analysis method allows for a ranking of enterprises according to the level
of financial performance [21].

Choosing a concrete method of assessing financial performance depends on the purpose of the
proposed research. At the same time, according to the author, the method of ratios remains the basis of
the other evaluation methods, therefore, the author considers that regardless of the approach and the
method of evaluation selected by the researcher, the first step in the process of evaluating the financial
performance is identification of its dimensions and structuring a system of evaluation indicators able
to capture the most important dimensions of performance: profitability, liquidity and ability to pay,
financial balance, the ability of the entity to adapt to the requirements of the market in which it
operates, etc.

The current state of affairs in research of the relationship between capital turnover and
financial performance (the DuPont model, the factorial model of the financial result, the model of the
cash conversion cycle) shows that the acceleration of capital turnover leads to an increase in
profitability ensures liquidity and solvency of the enterprise and increases the net cash flow. As a
consequence, the author concludes that researchers have focused on developing the methodological
framework for assessing the influence of the capital turnover not on the financial performance as an
integrating concept, but on its various dimensions (profitability, liquidity, solvency, etc.). In this
context, the need to develop a methodology for assessing the effects of the capital turnover on
financial performance, in line with its multidimensional character, is absolutely justified.

Research Methodology

In order to achieve all the objectives referring to the scientific research, this particular
research is based on the systemic approach, which is applied to concepts studying as well as to
assessment of current situation of analyzed domains. During the research, the following traditional
methods were used: logical, dialectical method (scientific abstraction, analogy, analysis and synthesis,
induction and deduction). Also, some specific research methods were applied such as: graphical
method, economic comparison, analytical table method, absolute and relative size method, rate
method, scoring method, Dupont method, logistic regression method and panel data regression
method. The information support of the research was provided by the official data of the National
Bureau of Statistics, the National Commission of the Financial Market, the National Bank of Moldova,
as well as by the author's own estimates and analyzes.

The aim of the article

The purpose of this research is to develop an aggregated index of financial performance that
will allow to highlight how the capital turnover influences the level of financial performance of
industrial enterprises.

In the effort to achieve the proposed goal, the following objectives were formulated:

* Studying the evolutionary aspects of an enterprise's capital concept as a determinant of
financial performance;

* Researching the context in which financial performance has evolved and developed,
dimensioning the current state of knowledge through an evolutionary and transdisciplinary approach;

* Systemise conceptual approaches to financial performance assessment methods;

* Reflecting the interdependence between capital turnover and financial performance;

* Analysis of the current state of financial performance of industrial enterprises and empirical
research of the effects of the capital turnover on it;

» Elaboration of the methodology for estimating the effects of the capital turnover on the
financial performance of industrial enterprises;
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» Identify directions for speeding up capital turnover to enhance financial performance.
Research results

This research analyses the industrial sector, which is utmost important for economic
development of Republic of Moldova. This statement is argued by its contribution to the production
volume (24%) and to the GDP (12%). The results of the research show that the main industrial sectors,
according to the share in the value of production, the number of enterprises and the volume of exports
are: the beverage industry, the light industry and the machinery, equipment and appliances industry
(Table 1). These industrial fields account for more than 20% of the enterprises of the manufacturing
industry, which produce about 28% of total industrial production and export almost 40% of goods.

The purpose of analyzing the financial performance of industrial enterprises lies in the clear
distinction between performing and non-performing enterprises as well as in identifying factors that
have led to performance or non-performance. The financial ratio method is applied as a method of
assessing financial performance. The financial ratios are calculated on the basis of the performance
dimensions identified in the theoretical part of the paper: financial result, profitability, growth,
financial stability, payment capacity and financial equilibrium.

Table 1. The shares of the beverage industry, the light industry and the machinery, equipment
and appliances industry in manufacturing industry and exports, %

Indicators 2011 2012 2013 2014 2015
1. The beverage industry

1.1. Share in production value of the manufacturing 1089 | 12081 1301 | 1087 | 1077

industry
1.2. Share in the number of enterprises 3,55 | 3,46 3,66 3,60 5,04
1.3. Share in the volume of exports 8,18 | 9,94 | 10,39 8,28 8,14

2. The light industry

2.1. Share in production value of the manufacturing 397 | 884 991 1075 | 1139

industry
2.2. Share in the number of enterprises 8,12 | 8,43 9,24 9,12 | 12,05
2.3. Share in the volume of exports 19,82 | 19,17 | 16,47 | 17,05 | 16,41

3. The machinery, equipment and appliances industry

3.1. Share in production value of the manufacturing 349 | 201 347 5 07 597

industry
3.2. Share in the number of enterprises 6,52 | 6,70 7,17 7,41 3,88
3.3. Share in the volume of exports 12,78 1 12,89 | 13,01 13,23 | 15,02

Source: Developed by the author based on data of the National Bureau of Statistics

The financial result is a well-defined performance dimension, which accurately estimates the
company's ability to earn profits from its activity. Assessing this financial performance’s dimension
involves analyzing sales revenue, gross profit, net result, and so on. The analysis of financial
performance in terms of financial result indicators provided the following results [3]:

. The sales revenue of the investigated industrial enterprises shows an upward trend,
with the exception of the beverage industry, whose sales revenue has declined by 24% in 2014, which
has significantly compromised the financial performance of these enterprises.

In the given context, the author identifies the following directions for increasing the level of
sales revenue:

o - Diversifying the sales markets;
e - Developing the national quality wine brand through high quality, impressive
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traditions and unigue personality. The Protected Geographical Indications are
helpful, as the certified origin offers a guarantee of quality for the consumer and such
wines are sold much better than others (by 15-20%);

e - Developing efficient and robust marketing strategies that will enable sectoral
positioning in foreign markets;

e - Continuing legislative reforms and ensuring a credible quality framework (Figure 3).

5147307012 5386538266
4365633428

4093675689
840

20191315

" The beverage industry The machinery, equipment and
gd— The light industry appliances industry

Figure 3. The comparative evolution of sales revenue in period of 2010-2014, lei
Source: Developed by the author based on data of the National Bureau of Statistics

o In the context of gross profit analysis, the author finds that the financial performance
of the machinery industry is affected by inefficient production cost management, which causes sales
costs to grow more rapidly than sales revenue, resulting in a reduction in gross profits. In this respect,
the author proposes the following measures: increasing labour productivity; optimizing technology
costs, streamlining management control, and using objective allocation keys.

. Comparative analysis of the net financial result of industrial enterprises shows that:
the beverage industry does not manage to achieve a positive net financial result; whereas the light
industry enterprises have the highest net financial result; while machinery industry enterprises have
net profit, but its level has been oscillating during the analysed period (Figure 4).
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Figure 4. The comparative evolution of net result in period of 2010-2014, lei

Source: Developed by the author based on data of the National Bureau of Statistics
Profitability (return) is one of the most synthetic forms of expressing the financial
performance of an enterprise, which reveals the efficiency of capital use in various stages of the
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economic circuit, while growth indicators allow quantification of the business expansion. In the
author's view, growth indicators need to be analyzed along with cost-effectiveness indicators, as
growth only reveals the quantitative aspect of performance.

The analysis of the profitability indicators reveals that although the enterprises of the beverage
industry have reached the highest level of the commercial rate of return - 30.15%, these enterprises
have failed to obtain positive values of the economic and financial profitability indicators, while the
highest level of these indicators is recorded by light industry enterprises [3]. In this context, the author
concludes that enhancing the profitability of the beverage industry enterprises is an important
direction towards increasing the financial performance, that can be achieved by increasing sales
revenues, optimizing production costs, rationalizing administrative expenses, minimizing financial
losses, and so forth .

The analysis of the rates of return and growth indicators has revealed that the beverage
industry enterprises have considerably diminished their activity in 2014. While the light industry
enterprises have registered an efficient increase since 2012, manifested by increased sales revenues
accompanied by increased commercial profitability and increased total assets accompanied by
increased economic profitability. A different situation is observed in the machinery industry, where
the increase in sales and total assets is due to the decline in profitability indicators, which
demonstrates the lack of performance in this branch. In this context, the author concludes that the
financial performance of machinery, equipment and appliances enterprises can be enhanced by
stabilizing measures such as increasing investment in innovation and enhancing enterprise cooperation
with scientific centres within industrial clusters [3].

The complex nature of financial performance requires the research of its other aspect - the
financial stability, which reveals the financing structure of the company's and allows appreciation of
the contribution of the financial policy to the achievement of the financial performance. The research
of the financial stability indicators of industrial enterprises reveals that light industry enterprises show
a higher degree of financial stability, but, according to the author, the increase in the degree of
financial autonomy will allow for a high level of long-term financial performance. Also, the
optimization of the financial structure is considered to be as a means of increasing the financial
performance of the beverage industry and the car industry [18].
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\
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1,33 B2
H Comercial rate of return | Economic rate of return H Financial rate of return

Figure 5. The comparative analysis of rates of return in period of 2010-2014, %
Source: Developed by the author based on data of the National Bureau of Statistics

The assessment of financial performance through liquidity ratios permits to estimate the
companies’ ability to pay. The results of the analysis show that both current and intermediate liquidity
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ratios have recorded values within the unanimously accepted limits. However, the author generally
recommends to raise the level of immediate liquidity ratio and, particularly, to raise the level of
solvency ratio of beverage industry enterprises.

Equilibrium, in general, means a harmony between the components of a system, and from the
financial perspective it involves the harmonization of financial sources with the financial needs of the
enterprise. The analysis of the equilibrium ratios reveals that the light industry and machinery
industries are more balanced, which contributes to a higher performance compared to the beverage
industry, whose circulating capital is mostly financed by the working fund, which implies higher costs,
affecting in the long run both the capacity to generate profit and the ability to pay [18].

The results of the analysis of the industrial enterprises’ financial performance reveal that
beverage companies have low level of financial performance caused by the strong indebtedness and
low solvency, the inability of achieving a positive financial result. In addition, light industry
enterprises are considered to be the most performant due to high profitability and efficient growth,
while the financial performance of sales machinery, equipment and appliances enterprises has been
compromised by inefficient growth, unstable results, declining profitability and financial autonomy.

Evaluating the financial performance of enterprises by the method of financial ratios has not
provided a clear representation of overall financial performance, but rather it has showed the evolution
of its dimensions. In this context, the author proposes another methodology for evaluating the financial
performance based on the scoring method.

As a basis for this methodology, the model of US economist Piotroski J. "F-score™ is taken.
This model calculates an aggregate indicator of financial performance based on 9 binary financial
criteria, grouped in three dimensions of financial performance: profitability, operational efficiency,
solvency/ liquidity.

Thus, the author proposes the following conditions for the financial performance scoring
model: 20 criteria grouped in 7 dimensions of financial performance (financial result, profitability,
growth, stability, capital turnover, ability to pay and financial equilibrium) and a 5-point scale with
clear logical conditions.

After awarding scores for 20 criteria, the overall level of financial performance is calculated
by summing up the obtained results. The index can take values between 20 and 100 points and the
level of financial performance can be attributed to one of the following categories: 20-40 points - non-
performance; 41-60 points - low performance; 61-80 points - average performance; 81-100 points -
superior performance [19].

The scoring model developed by the author offers the possibility to estimate the global level of
financial performance and to distinguish performing and underperforming enterprises. Also, this
model has an increased practical utility; in this sense, the author recommends it as a tool for
diagnosing the financial performance of industrial enterprises in the forming the national development
strategies of the industrial sector by the Ministry of Economy of the Republic of Moldova; as
informational support for the managers in developing strategies and tactical plans and as a
methodology for assessing the financial performance and identifying directions of its enhancing.

Applying the proposed model gives a clearer representation of the financial performance of
the analyzed enterprises. Thus, the beverage industry is moving from a medium performance (77
points) to a weak performance (40 points), which is due to the impossibility of obtaining positive and
growing net result, high indebtedness and the slowing of the speed of capital turnover.

The evolution of the financial performance of light and machine industries describes a non-
uniform trend. Thus, if in 2012 the overall level of financial performance of light industry enterprises
droped to a lower level, in 2014 it managed to achieve the highest level (92 points), due to the high
financial results, the significant acceleration of the speed of capital turnover, increasing profitability
and optimized financial structure.

The evolution of the machinery, equipment and appliances industry is more dramatic since it
does not end with a significant increase. Thus, these enterprises have evolved from a superior level of
performance (88 points), registered in 2011, to its lower level, taking only 59 points out of 100
possible. The decrease in financial performance is explained by the high indebtedness (62%),

21



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

accompanied by diminished financial results and profitability, as well as slowing down the speed of
capital turnover [19].

2011 2012 2013 2014

M The beverage industry ®The lightindustry B The machinery, equipment and appliances industry

Figure 6. The comparative evolution of financial performance in period of 2010-2014
Source: Developed by the author based on own estimations

The capital turnover of a company is an extremely important dimension of financial
performance because it has a significant influence on all its dimensions.

The comparative analysis of the capital turnover period of the industrial enterprises has
revealed that the slowest rotation is registered in the beverage enterprises. In addition, based on the
fact that beverage enterprises have registered the highest level of sales and the slowest turnover, author
states that the beverage industry’s enterprises do not use their entire productive and commercial
potential, caused by the destructive influence of a wide range of internal and external factors. In the
same context, the author finds that the capital of light industry enterprises has the shortest turnover
period and a tendency of acceleration is observed. These results are considered to be determinants of
the financial performance enhancement of the light industry enterprises. Moreover, a slowdown of the
capital turnover speed has been registered in the machine industry, which has been caused by the
increase in receivables’ turnover period.

2010 2011 2012 2013 2014

B The beverage industry M The light industry B The machinery, equipment and appliances industry

Figure 7. The comparative evolution of capital turnover period during 2010-2014, days
Source: Developed by the author based on data of the National Bureau of Statistics
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The estimation of the capital turnover’s effects through DuPont model, the factorial model of
the financial result and the model of the cash conversion cycle has allowed the author to conclude the
following:

* the slowdown of the capital turnover has led to a reduction in the financial profitability of
beverage companies, while the acceleration of the capital turnover has had positive effects on the
financial profitability of light industry enterprises, contributing to the highest level of profitability over
the last 5 years. In the case of the machinery industry, the acceleration in speed of the capital turnover
has showed a positive influence, diminishing the negative effects of reducing profit and increasing
indebtedness.

* the slowdown in the turnover of the capital has affected the results of the light industry
enterprises in 2012, the machinery industry enterprises in 2014, and the beverage industry enterprises
in 2013 and 2014. The capital turnover has manifested as a positive factor for enterprises of the
machinery industry, contributing to the growth of performance indicators in 2012 and 2013 and for
light industry enterprises in 2013 and 2014.

* the beverage companies’ ability to pay is compromised by the slowdown in the rate of
rotation of receivables and stocks, while the machinery industry’s enterprises have considerably
extended the deferral of payments due to the slowdown in the receivables rotation, which has created
additional risks for the ability to pay. In the same context, the acceleration of the receivables turnover
speed is considered to have enhanced the ability to pay of the light industry’s enterprises.

Generalizing the results, the author concludes that the capital turnover is a direct and
determinant factor of financial performance. Enhancing the financial performance by the means of
capital turnover acceleration, especially of the circulating capital, is considered to be a viable solution
for the industrial enterprises.

The financial performance assessment methodology proposed by the author is elaborated using
the non-linear regression technique based on the system of financial performance indicators, which
includes 36 variables [5].

In order to reduce the number of independent variables, the ANOVA test and the bivariate
correlation matrix were used. Logit and probit models were tested. As a result, the logit model
demonstrated the higher ability to simulate the reality, with a total predictability of 74%. The result of
the logit valuation is based on the aggregate index of financial performance, which takes values
between 0 and 1, where "0" indicates that the probability of worsening of an enterprise's financial
situation is 0%, which means that the enterprise is performant, while "1" indicates that the enterprise is
unperformant.

The results of the simulations (table 2) reveal that the aggregate index for assessing the financial
performance of industrial enterprises contains five relevant indicators: financial autonomy ratio, own
working capital ratio, financial profitability, net profit/ share, price-to-book value ratio. The action of
each of them is influenced by a range of internal and external factors that need to be traced and
directed to the positive course of enterprise performance.

The aggregate index of financial performance is estimated by the following mathematical

relationship:
1

(x) =Priy=1|X) = { + g—(#34—362RAF—1,05RFRP—3,1R0OE—0,11PNACT —0,08PER)
where:

RAF - financial autonomy ratio; RFRP - own working capital ratio;

ROE - financial profitability; PNACT - net profit/ share;

PBR — price-to-book value ratio.

The estimation of the marginal effects of these independent variables on the financial
performance denotes the following:
* The financial autonomy ratio (RAF) of a medium-sized enterprise determines, by 0.1 units,
the increase in financial performance by 8.43%;
» The own working capital ratio (RFRP) of a medium-sized enterprise contributes by 0.1
points increasing the enhancement in the financial performance by 2.44%;
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» The financial profitability (ROE) of a medium-sized enterprise, increasing by 0.1 point,
increases its financial performance by 7.21%;

* The net profit/ share (PNACT) of a medium-sized enterprise, increasing by 0.1 points, will
increase the probability of success by 0.26%;

» The "Price-to-Book-Ratio" (PBR) of a medium-sized enterprise determines by 0.1
percentage points the increase in financial performance by 0.18%.

Table 2. The results of the logit model

Dependent Variable: PF

Method: ML - Binary Logit

Sample: 2011 2014

Included observations: 172

Variable Coefficient Std. Error z-Statistic Prob.

C 4.342582 0.826609 |5.253489 0.0000***

RAF -3.624646 0.948105 |-3.823042 0.0001***

RFRP -1.050723 0.350771 |-2.995465 0.0027***

ROE -3.099125 1.612851 [-1.921519 0.0547*

PNACT -0.110815 0.038410 |-2.885057 0.0039***

PBR -0.077785 0.038917 }-1.998742 0.0456**
McFaddenR? 0.260187 Mean dependent var 0.540698
S.D. var. dep. 0.499796 S.E. of regression 0.419770
IAkaike info criterion 1.090459 Sum squared resid 29.25038
Schwarz criterion 1.200256 Log likelihood -87.77952
Hannan-Quinn criterion 1.135007 Restr. log likelihood -118.6509
Restr. deviance 237.3018 Media funct. verosim -0.510346
StatisticaL R 61.74280
Prob(statisticaLR) 0.000000

ObswithDep=0 79 Total obs 172

ObswithDep=1 93

i i i i

*p<0.1,**p<0.05,***p<0.01
Source: Developed by the author in EViews 8.0

Depending on the registered level of the estimated index, according to the relationship of the
proposed model, the following categories of financial performance of the industrial enterprise are
distinguished:

"0 < PF <0.30" - superior financial performance;
"0.30 <PF < 0.50" - average financial performance;
"0.50 <PF < 0.70" - low financial performance;
"0,70 <PF< 1" - financial non-performance [5].

ANANENEN

This assessment model, developed by the author, offers a number of advantages, including:

= |t is an efficient tool for estimating financial performance and discrimination in performant
and unperformant enterprises;

= It allows identification of the factors that contribute to or affect the financial performance;

= |tisa true informational source for evaluating strategies implemented by an enterprise.

In addition, author believes that aggregate index model of the financial performance will be
helpful for the following users of financial information:
- Enterprise managers can use this model to develop and evaluate enterprise strategies and

24



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

competitive environment;

- Financial managers can enhance the quality of their financial policy by matching its
components (financing policy, dividend policy and investment policy) with the real level of financial
performance;

- The National Financial Market Commission can use this model as an effective tool for
monitoring the financial situation of professional participants in the capital market, while giving
current and potential investors a clear picture of the company’s financial condition.

- Commercial banks can use the aggregate financial performance index to assess the
creditworthiness of customers.

- Academic researchers and other research organization can use this model to carry out
various research studies.

By generalising the results of the financial performance assessment, author concludes that
financial performance is conditioned by uncompromising financial autonomy, the existence of positive
working capital, increasing profitability and stock exchange rates as the result of efficient capital
management. An equally important consideration is that efficient use of capital has to be improved,
first of all, by accelerating capital turnover, avoiding capital immobilization in different phases of the
economic and financial circuit.

World theory and practice recognise the importance of capital turnover for the prosperity of an
enterprise. However, the existing models for estimating the effects of the capital turnover have focused
on assessing the relationship of capital turnover with performance dimensions, but not on financial
performance as an integral concept. In this context, the author proposes a methodology for assessing
the effects of capital turnover on financial performance, based on two key ideas:

1. In assessing the influence of the financial performance factors, its complex and
multidimensional character must be taken into account. In light of this, the author proposes the
aggregate index of the financial performance estimated by means of the logit regression technique as a
dependent variable;

2. As the economic capital is considered to be a system and its turnover a systemic process
characterized by interdependent relations between its components, the author proposes the use of
indicators that will reflect both isolated and systemic effects of the capital turnover on financial
performance. Thus, the author suggests to use the following detailed factors of the capital turnover: the
turnover period of the tangible assets (RIC), the stock turnover period (RS), the receivables collection
period (RC), the cash turnover period (RN), the , tangible-t0-total assets turnover period” ratio
(RICRAT), the ,,stock-t0-total assets turnover period” ratio (RSRAT), the ,,receivables-to-total assets
turnover period” ratio (RCRAT) and the ,,cash-t0-total assets turnover period” ratio (RNRAT).

The panel data regression was chosen as a simulation technique. The research sample included
enterprises of the wine industry, light industry and machinery, equipment and appliances industry. The
results of repeated simulations revealed the following at a statistically significant level:

- The aggregate financial performance index is influenced by the ,,cash-to-total assets turnover
period” ratio (RNRAT);

- The financial autonomy ratio (RAF) is influenced by the ,,receivables-to-total assets turnover
period” ratio (RCRAT);

- The own working capital ratio (RFRP) is influenced by the ,,tangible-to-total assets turnover
period” ratio (RICRAT) and the ,,cash-to-total assets turnover period” ratio (RNRAT);

Apart from the "Price-to-Book-Ratio" (PBR), this is not statistically sensitive to the variables
of the capital turnover [22].

Therefore, combining the research results with the concepts of DuPont model and factorial
model of financial results, the author concludes that both financial performance and its dimensions are
influenced by the capital turnover with the exception of “price-to-book™ ratio.

The simulation of capital turnover effects on the financial performance by the means of the
panel data regression technique has shown the following results:

a) An increase of the systemic indicator ,,cash-to-total assets turnover period” ratio
determines an enhancement of the financial performance;
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b) A reduction of the systemic indicators ,,tangible-to-total assets turnover period” ratio
(RICRAT) and ,, receivables-to-total assets turnover period” ratio (RCRAT) contributes to an increase
of the financial performance.

Conclusions

Researching the correlation between capital turnover and financial performance from both
quantitative and qualitative perspectives reveals that the following cases will contribute to increasing
financial performance:

- The increase of the RNRAT indicator is determined by the faster acceleration of the total
assets turnover than the acceleration of the cash turnover;

- The reduction of the RICRAT and RCRAT indicators is based on the slower acceleration of
the total assets turnover than the acceleration of the tangible assets turnover and the receivables
turnover.

Thus, the author concludes that the necessary conditions to be present regarding the
interdependence between the turnover of the economic capital and the turnover of its elements in order
to increase the financial performance are the following [22]:

1. The turnover of total assets, tangible assets, receivables and cash should accelerate;

2. The turnover of tangible assets and receivables must exceed that of the economic capital
(total assets);

3. The turnover of the economic capital must be higher than the cash turnover.

At the same time, the author considers important to emphasize that the acceleration of the
economic capital turnover will have the greatest positive effect on financial performance when it is
determined by the higher increase of the revenues than the increase of the average value of the
economic capital.

Thus, sales revenue should grow at a higher rate than the average economic capital. At the
same time, the average value of tangible assets and receivables should increase at a slower pace than
the average of the capital as a whole, and the average value of cash should rise at a higher rate than
the economic capital.

Therefore, in order to increase the financial performance of industrial enterprises the following
conditions have to be respected:

a) Revenue from sales increases significantly;

b) The increase of sales must lead to the cash growth rather than that of the receivables;

c) The increase in cash must not lead to an excessive level of liquidity;

In the context of the obtained results, the author identifies the following directions for
increasing the financial performance through the acceleration of the capital turnover:

1. Improvement of the company’s commercial policy, which will ensure a continuous and
significant increase in sales revenue. Proposed measures:

a) Elaboration of the sales program in accordance with the general objectives of the company,
taking into account the distribution channels and the sales’ factors of influence;

b) Coordination of the production activity with the elaborated sales program, so that the
scheduled demand is covered by the company's offer of products;

¢) Strengthening the sales system, diversifying the distribution channels;

d) Promoting the brand of enterprises and branded products through various methods
(positioning of the company brand and product uniqueness, TV advertising, magazines, internet,
increasing the visibility through the company's web site and social networks page);

e) Increasing distributors’ and customers’ loyalty through promotional techniques (grouped
sales, discounts, contests, lotteries, etc.)

2. Optimising customer management to accelerate collection of receivables, which can be
achieved through the following activities:

a) Determining the maximum acceptable level of receivables on the basis of the sales program
will avoid the increase of receivables at a rate higher than the increase of the sales revenues;

b) Analysing the receivables by customer groups according to their importance for the
enterprise and their credit history;
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¢) Current controls of receivables by the means of a registry, classifying them according to the
collecting period,;

d) Developing a well-defined lending policy containing clear provisions on the conditions for
granting and receiving commercial credit for all categories of clients based on solvency standards;

e) Applying a trade discount system to encourage customers to pay as quickly as possible.

f) Use of debt re-financing techniques (e.g. factoring).

3. Increasing the efficiency of liquidity management through the following measures:

a) Prognosis of receipts according to the sales schedule, and payments according to the
exigibility of the current obligations;

b) Monitoring and synchronising cash inflows with cash outflows;

¢) Determining and controlling the current cash flow according to:

- The amount of current debts in order to comply with the optimum level of liquidity rates;

- The capital turnover indicators. The cash turnover should accelerate and it should be higher
than the growth rate of the average value of the economic capital, of the tangible assets and of the
receivables.

d) Forming and optimizing the information base on cash flows, cash balance;

e)Increasing the efficiency of cash surplus management by checking current cash balance is at
optimum level, use of short-term investment banking products and other banking services to facilitate
cash management (web-business or corporate-banking, mobile signature and so on .).

4. Streamlining the investment policy of the enterprise with a view to a balanced combination
of investment in tangible, intangible and financial assets. The results of panel data regression have
revealed that the excessive increase in tangible assets affects financial performance. In this context, the
author proposes the following:

a)The realization of investments in tangible assets must be directed to innovative projects, to
modernization, which will contribute to increasing the competitive advantage of the enterprise;

b)Current control of the growth rate of the average value of tangible assets by comparing it
with the growth rate of sales revenue and of economic capital (the growth rate of tangible assets must
be lower);

¢)Re-dimensioning investment policy including and using such components as investment in
intangible assets, financial assets and short-term investments. Investments in intangible assets must be
directed towards the purchase of intellectual property, which will enhance the innovative development
of the enterprise, the quality of manufactured products, and so on. Investments in financial assets are
an alternative to investment in tangible assets because they are divisible, have a higher liquidity
degree, are not depreciated. Short-term investments in the form of bank deposits with right to
replenish and withdraw to the customer’s need are a useful way of equilibrating the risk-profitability
relationship. Thus, the enterprise avoids additional costs resulting from excessive cash holdings and
the risk of inability to pay immediate bonds.

In conclusion, the author notes that the capital turnover is a determinant of financial
performance, the influence of which is significant and positive. Based on empirical research, the
author finds that capital turnover influences financial performance not only through isolated, but also
systemic effects. Thus, the author concludes that it is not enough for capital turnover just to
accelerate; a correlation between the turnover of economic capital and the turnover of its components
has to be maintained. In addition, the author finds that if the tangible assets turnover and the
receivables one accelerates faster than the capital turnover (total assets), the financial performance will
increase. In the same time, capital turnover acceleration rate must be higher than that of cash. And
finally, in conclusion, the capital turnover has positive effects on the financial performance when the
turnover accelerates, being determined by a faster growth of sales compared to the increase in the
average capital value.
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Introduction

The limitations of traditional forms of financing of innovation activity of economic entities are
optimized such innovative form as venture capital.

The analysis of the etymology and of the economic content of the term "venture capital”
showed its organic relationship with the financial capital structure while the general thrust is rather
heterogeneous. At the time of its occurrence, the financial capital included the following components -
banking and industrial capital.

Historically, the financial capital, subject to certain conditions, was only in monetary form.
The time has shown that the specificities of this category is that its enrichment associated with the
appearance of new financial forms of capital, which in turn depend on the development not only of
banking and industrial capital, but other forms and markets (for example, fictitious capital and the
stock market).

Currently, continues the transformation of financial capital, turning it into a special type of
capital, which includes all kinds of capital, including the commercial capital, formed not only through
funding the monopolies, but also through the middle and small capital. The financial capital
incorporates elements of this type of capital, such as human capital, resulting in the granting of
investors, not just cash, but also economic, organizational and managerial aptitudes (management
skills, experience, business, etc.). This occurs under conditions of high uncertainty and risk of funds’
loss. The investment of human capital, imply investments of health, abilities, knowledge, skills,
human motivation (investor or hired them) at some innovative project.

As a result, there is a peculiar symbiosis of financial and human capital - venture capital,
ensuring effective use of innovations and specific needs of the innovation process.

Originally, the meaning of ,,venture capital”, which was closely appropriate with the meaning
of the word ,,venture” (Engl. ,,venture”), which, on the one hand means the enterprise and, on the other
hand, risk. The study of the basic theoretical and methodological approaches to the definition of
categories of capital, highlighting its main characteristics, consideration of types of capital in their
relationship-showed the versatility and complexity of the concept of ,,venture capital”, that in our
opinion is preclude its common interpretation. [6]
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Analysis of recent researches and publications

On the basis of the analysis of existing definitions of the term "venture capital”, it is possible
to identify two major approaches: American and European.

The American interpretation of the notion ,,venture capital” is narrow. In the United States
under venture capital is understood only what works in the early stages of becoming a high-tech
company. The National Venture Capital Association (NVCA) of the United States has identified
,venture capital” as equity provided by professionals in the field who provide management support for
young, fast-growing companies with significant potential competitive development.

From the perspective of the American economist, governor of the ,,NGC investment”, J.
Nuechterlein, venture capital is a company's financing in the early stages, as opposed to the acquisition
of a controlling stake in the company or its diversification. According to the American approach,
transaction type MBO/MBI (management buy-out-redemption of external managers; management
buy-in is repurchase internal managers) must not include venture capital. The venture capital is
understood as a form of direct investment. [8]

The European interpretation of venture capital is enhanced. In Europe, the term includes all
types of equity investments at all stages of the development of small and medium-sized companies
that use high technology and is not quoted on the stock market. Venture capital investments in Europe
include unconventional buyback transaction type, using credit resources, investments in companies
located in non-satisfactory financial situation (problem companies), and the initial public placement of
securities (IPO). Thanks to such a broad definition, venture capital investments in Europe sometimes
even equated with private capital investments, which are any investments in private closed company.

(8l

In the United States deals with the use of credit, investments in distressed companies and IPO
decided to no venture capital sector. However, the approval of American specialists that governing
interest in working with venture funds developed companies relates only with a reduction in overall
risk of investments, it is not quite correct. The high-risk element is stored in the work with developed
companies, because in most cases it is associated with the innovations of organizational and
management plan. [12]

The aim of the article

This study was undertaken in order to identify opportunities for the development of Moldavian
business, especially for new small businesses with promising ideas and low levels of funding. Through
the analysis of the experience of European countries and the United States in assisting small
businesses with innovative ideas, it is expected to identify possible ways of establishing prerequisites
and favorable conditions for attracting investors in the national economy, features of business angels
and venture capitalists by creating relevant legislation and public venture funds in the Republic of
Moldova.

Research results

In line with this study, we adopted the European interpretation of venture capital by
virtue of the specific economic and political situation of the Republic of Moldova. Because risk is
innovative financing of enterprises not only in the early stages of development but also of enterprises
operating at the stages of the innovation business expansion, restructuring, transformation and
diversification.

The venture capital, from the point of view of the author, is financial-credit form ensure
innovative interaction between real and financial sectors of the economy, represents the totality of
economic relations of economic agents, the formation and utilization of financial resources and
entrepreneurial capacities of specialized innovative investor, devoted to the implementation of
innovation in order to obtain high profits or other effect.
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The analysis showed that with all the variety of definitions of venture capital, there is a
problem with the system definition and presentation of venture financing of innovation economic
agents interaction real and financial sectors economy. In our view, the study of essence and disclosure
of venture capital should be in conjunction with the development of objects about which a venture
financing appears, as well as implementing agents. We are talking about the specifics of innovative
interactions, managing subjects real and financial sectors of the economy that provides the origin and
the development of venture capital relations. In the Figure 1 it is presented a scheme for financing
innovative interaction through a phased application of venture capital for innovative processes.

Risk capital
A
95
The venture financing
B
20
Phase 1 | Phase 2 | Phase 3 Phase 4 Phase 5 Phase 6

phase 1 — creative search;

phase 2 — rationalization and invention;

phase 3 — development and experiments;
phase 4 — real innovation;

phase 5 — distribution and commercialization;
phase 6 — consumption of innovation

Figure 1. The possibility of a phased application venture form, financial and credit support of the
innovation cycle.
Source: adapted by the author Vagizova V.I. The venture capital Management in today's innovative business:
opportunities and prospects. National interests: priorities and security. 36 (177)-2012. LLC ,, Finance and
credit” Publishing House, Moscow. ISSN: 2073-2872.

As can be seen from the analysis of the Figure 1, innovation processes are generated in a
creative phase of fundamental science, in phases of production and market, are transformed in phases
the recycling processes data results in the tradition. Ideally, the result of a venture capital campaign
should be manufacturing prototype (point B). From that moment carried out standard algorithm of
investment and value analysis and organization of serial production. Right curve shows that the
relative costs of venture capital, in case of mass production of two orders of magnitude equal to or
greater than similar investments in basic science.

32



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

The fundamental principles of venture funding are:
» market mobility and adaptability;
* localization and diversification venture portfolio;
» differential and integrated investment.

The analysis of foreign and domestic practices of venture financing for innovative interaction
between economic agents revealed that the real rate of return of the whole venture portfolio in
conditions of perfect competition is usually from 39 up to 63% (with inflation at about 4%), which
significantly exceeds the efficiency of investment in other sectors of the economy.

The contribution of the funds invested in venture financing company in the middle of the XX
century was: financial management - 44%; corporate strategy - 43%; exchange of ideas - 41%);
marketing - 33%; discussion of current issues - 32%; selection of managers - 10%; the other is 7%.

Let's look at the key setting of innovation-active countries depending on the proportion of
venture capital in the economy. The estimates about the state of venture capital in fractions of GDP in
different countries of the world were as follows: United States - 1%; United Kingdom — 0,8%; France
—0,3%; Germany — 0,2%; Japan — 0,05%.[10]

Since innovative projects and programmes are unique, highly risky, high-cost and long-term
investment objects, it is recommended to use the mechanisms of their mixed, combined traditionally
innovative financing. The combined traditionally innovative financing, the investor will compensate
the costs when implementing one of the innovative project proceeds from the previous draft.

The number of innovative projects in the combined system, should be determined by the ratio
of budget innovation of an entity for a specific time period to the average cost per project. Based on
this evaluation, formed the innovative package that should include a variety of ,risk -income”
innovative projects, which are essential for economic diversification and efficiency financial and
economic indicators, taking into account the degree of risk.

The notion of risk is an indispensable component of the category ,,venture capital” and directly
associated with the notion of expected profitability of venture capital investment. The greater the
magnitude of the risk is, that venture investor assumes when implementing an investment project or
financing companies, the greater income he has, which he hopes when implementing the financing,
and the more shares that venture investor will require as collateral invested in venture funds.

The risk factors may be, as the early stage of development of the business entity, and the
overall condition of the development of economic activity in the region and the state of the economy
as a whole. The classification of risk venture capital is represented:

Phase: The occurrence in the capital of invested enterprises.

a) The risk of unproduced investment - Incompatibility with the economic, social and
technological societies;

b) The risk of alternative capital application - Mistakes in the strategy of innovative
development, ignoring the traditions

Phase:The occurrence in the capital and monitoring.

a) The risk of future losses of an entity - Industrial, technological and managerial risks
b) The risk of depletion of investment resources - Late score turning innovation into
tradition

Phase:The exit of capital (the realization of investments)

a) The risk of financial insolvency of venture investment - Financial risk, lack of co-
ordination of interests of participants

b) The risk of the need for new investment and exit delays capital - Updated way of
economic system

The risk environment investment venture investor, is closely associated with a category of
income, embodying the specificity of venture capital, expressed the principle of ,,risk-income”, that, as
shown in the table 1, distinguishes it from bank financing or funding for a strategic investor.

When implementing the venture investor, there are the following features:

+ firstly, venture financing is impossible without principle ,,approved risk”. This means that
investors predict in advance the possibility of losing funds under the high risk funded by
businesses in exchange for a higher rate of return in the case of its success;
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secondly, venture financing involves long-term investment capital, in which the investor
plans the term investments in average from 3 to 5 years to ensure the prospects of the
project, and from 5 to 10 years to make a profit on invested capital;

Table 1. The Difference of venture financing from other types of financing

The sources of financing Banks Strategic investors The venture

financing
The equity investment - + +
The loans + - +
The long-term investments + + +
Venture business - - +
The participation of investors in i . .
the management of the firm

Source: Vagizova V.l. The venture capital Management in today's innovative business: opportunities and
prospects. National interests: priorities and security. 36 (177)-2012. LLC ,,Finance and credit” Publishing
House, Moscow. ISSN: 2073-2872.

thirdly, risk financing is placed not as a loan, but in the form of a shareholding in the
share capital. Newly established entities usually use the legal status of partnerships, and
investors are becoming partners with them in the limited size of the deposit. Depending
on the level of participation, which is stipulated in the provision of money, risky investors
have the right to receive appropriate future profits from company that financed them;
fourthly, venture entrepreneur, in contrast to a strategic partner, rarely aspires to
ownership of a controlling stake in the company. Usually the shares are approximately to
25-40%);

fifth, the high degree of personal investor interest in the success of the new venture. This
follows both from the high risk of the project and the status of co-owner established
venture. So, the risk investors are often not limited to provide funds and provide various
consulting, management and other services. [12]

These features can be seen in the process of venture financing of innovation the interaction of
businesses, which includes several stages (table 2). Their number and the duration depend on what
stage of life cycle of innovation will be the venture funding. With each stage venture funding,
communicates its institutional type of venture capital market in the sphere of circulation of securities.

Table 2. The stages of venture financing for innovative interaction of economic entities

The title of stage’s interaction The content of stages of venture financing

Before the start First stage.

Prelaunch capital-funding required for the preparation of feasibility
implementation of innovations.

Initial capital-industrial design innovation and production of pilot lot; funding
needed to start production

The financing for the expansion | Second stage — presentation of the working capital to maintain the initial
and development of business | growth; the lack of profits.

entity

Third stage — the company's expansion, growing sales, achieved self-
sufficiency.

Fourth stage — transitional funding for the preparation of the company's
restructuring into a joint-stock company

The way out of the capital of | The Traditional purchase of shares — acquisition of ownership of the new

an entity

company and transfer it under its control. Privatization is the opportunity to
purchase shares of the owners or managers of the company.

Source: Katherine Kampbell. Smarter Ventures: A Survivor's Guide to Venture Capital Through the New

Cycle Paperback — Illustrated, 4 Sep 2003, Business Books 2004. — 337 p.
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In the domestic economy on the cost-effectiveness criteria of venture capital there are
shortcomings that should be addressed. So, if the European venture capital is increasingly capital
development system, the domestic economy can be described as a capital restructuring. There is
significant scientific and technological separation from the world average level in some sectors. A
substantial amount of venture capital investments in developed countries is made on the basis of large
industrial enterprises which possess the technological, stock, technical, intellectual, financial and
credit support.

Their transfer channels ensure interoperability and harmonization of market needs and
innovative features. In addition, the prevailing form of domestic investment will not affect high-tech
economic activities, limiting the formation of national competitive advantage.

Among the positive factors for the development of venture investment in the domestic
economy should include:

e availability of projects, brought to the stage of commercial use. In some cases running
such projects requires a relatively small proportion of own investments, the remainder
of the required funding could be loaned funds;

e a significant number of projects with significant export potential, which greatly
facilitates the task of attracting the necessary financial resources;

e high qualification of personnel.

At the same time, modern domestic economy present circumstances, limiting the development
of venture business in Moldova. Many of them stem from macroeconomic causes, as well as the lack
of co-ordination of interests of economic subjects real and financial sectors of the economy. In
addition, in many projects, develop incentives for investors, are neglected. Mainly accents are made on
the technical merits of innovation, ignoring the interrelationship of the innovation process with
financial and credit provision, are not used sufficiently the possibilities of large industrial enterprises
for the development of innovative relations in the economy.

The analysis shows that the distribution of projects by areas of activity occurs are directly
proportional to the degree of innovation and attractiveness of priority of this industry.

At the same time, the purpose of venture financing of innovation is the harmonious
development of all sectors of the regional economy, including consumer market, medicine,
communications, electronics, information technologies, Bioengineering-and on this basis already
receiving communicative synergies. Given the nature of the business venture, results-oriented
budgeting, more revenue compared with alternative directions of capital investments, it should be
noted that the venture investor is indifferent to a certain extent, in what sector production to invest. It
is important to have a guaranteed income and benefits on their investments. In this regard, the need for
harmonization is brewing and a combination of the interests of the development of certain economic
activities generating income interests venture investors in the future. To this end, it is necessary to
explore the possibilities of a negotiated innovative economic agent’s interaction real and financial
sector of the economy, carrying out implementation of venture capital for innovative processes.

Thus, innovative processes and their financing through venture capital needed to be further
improved, including in the Republic of Moldova, which must be in the following areas:

o the establishment of a center of responsibility for the management of venture capital

investments;

o formation of motivation of large and small business entities to implement their innovative

capacity;

o the finance and credit, institutional support for innovative interaction between economic

entities of the real and financial sectors of the regional economy;

¢ innovative development of science by region.

A positive moment can be considered the creation of the Agency in the Republic of Moldova
on innovation and transfer of technology under the Academy of Sciences, created by decision of the
Assembly of the Academy of Sciences of Moldova no. 8 of 29 October 2004, which must accumulate
the innovative projects, ready to invest. [7]

35



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

The organization of public-private partnership among venture investors, attract private capital
in innovation can be solved through the establishment of venture capital funds formed by public and
private funds.

There is sufficient evidence of a positive impact of venture capital investments for the
development of small high-tech innovative enterprises. These facts provide a catalyst for the growth of
portfolio companies, increase sales volume and employment.

European Venture Capital Associations (EVCA) studies showed that 90% of companies in the
expansion stage without venture capital would not have survived or would develop more slowly, while
72% of companies in the early stages of development wouldn’t come out on the market [11].
Providing investment, order 2/3 venture capitalists assume that post investment phase will last 2-5
years, about 20% are willing to wait for the refund money 6-7 years. The minimally acceptable level
of IRR almost without deviation is within 35-40%.

According to EVCA, portfolio companies using attracted investment to create a long-term
competitive advantage spend them in the first place: - Research and Development, R&D; -marketing;
-training of personnel. It should be noted that companies in the early stages, invest in Research and
Development, R&D (so, half received investment companies increased the article costs more than 4
times) and at the stage of expansion is in marketing. Such a layout is logical, because companies in the
early stages involved in the development and improvement of products and at the expansion phase the
sales are most important. The staff costs in both groups of companies doubled.

Among the most important factors for the increase in the value of portfolio companies, we can
distinguish the following four :

- sustainable cash flow generation;
- development of a new product;

- the conquest of the market share;
- the use of high-quality staff.

Moreover, the high priorities among all companies receive the following activities: creating a
recognizable brand, optimization and costs control. At the same time, attention to the question of the
expansion of the product line and improve the quality of business processes, it was more common for
companies in the expansion stage, while in the early stages of more emphasis on the development of
business models and improve product quality.

It should be noted that the hallmark of venture investor capital from other sources is non-
financial support. During the expansion phase of portfolio companies do not underestimate the value
of non-financial support, however, appreciate that the venture investor is the guarantor of their
reliability. The combination of financial and non-financial support leads to a significant increase in
turnover and profit of portfolio companies.

For companies in the early stages it is natural growth of turnover of 200% in the first year and
on average 120% per year over the next three years. For companies in the expansion stage, the rate is
lower, but 33%-quite a good result.lIt is noteworthy that the number of employees increases for several
post investment years an average of 46 people, provided that prior to the receipt of investment most
companies in early stages is less than 6 people. The profit of companies in the early stages in the first
years of life is strictly negative. This is logical, because of high proportion of costs. Portfolio
companies at the stage of expansion by the end of the third year from the date of receipt of the
investment show a steady increase in profits with 1.2% to 4.4% of turnover [11].

On the change of turnover and profits, many factors are involved, so for a more objective
assessment of the contribution of venture investor at post investment stage, let’s compare the portfolio
company with their main competitors. Nearly 90% of companies that have received investment noted
that growth in their turnover was nothing less than competitors, and 57%-that is more, 77% of
portfolio companies could make a profit no less than competitors.

Next, take a look on the mechanism of interaction of small innovative enterprises with venture
capitalist in the field of non-financial support. In addition to capital portfolio company can expect
from a venture investor the following [7]:

e Trust - venture investor ensures counteragents confidence: banks and other institutions,
suppliers, customers, etc.;
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e Council - recommendation concerning the strategy and development;

e The challenge - is opposition to the status quo, constant striving for the better;

o Contacts - additional contacts with key counteragents.

The preceding information is valid, but not always, due to the fact that venture capitalists can
be divided into alternate polarity categories: active and passive.

Passive venture investor receives from companies reports annually or semi-annually, may be
entitled to “standby” director and rarely come into contact with invested companies [2]. This is a great
option for companies that do not want anybody to interfere in their affairs. However, the degree of
involvement of venture investor in the work of company does not determine the wishes of the
company, and the investor's position. The principle of passive participation is more often associated
with companies in later stages of development. But this is not a dogma, as even in the later stages of
inattention to the venture investor invested companies can lead to serious consequences. To avoid such
consequences, passive investor, though much less often than active, will receive at least the reports on
financial results of the portfolio company. If these results will not suit the investor, it is possible that
he will become a passive from active. Generally speaking, in times of recession or bad venture
investors seek to play a more active role in the affairs of the company.

However, in some cases, passive approach may be effective. Ultimately, the task of the
investor is not the management of the company, but management of private investment. The
investment management may allow different approaches. As the practice shows, the passive approach
is quite rare. About 6% of portfolio companies in the early stages of development, and 8% of the
companies at the stage of expansion, contact with venture capital investors less than once per month.
While a significant number of companies doing this weekly [10]. Passive participation is more typical
for investment aimed at redemption: in this case, less than once a month, with about one-third of
interact venture capital received investment companies .

Active venture investor has quite a deep degree of involvement in the work of the portfolio
company. As noted above, a proactive approach is more common. Venture capital has low liquidity.
This means that the money invested in venture capitalist portfolio company, usually cannot be
removed for quite a long period of time. So, to make a minimal risk and maximal profit, venture
investors can only by using a firm that receives the investment. Active investor is a business partner of
invested company, someone to whom she could turn for help and advice. Active investors usually are
experienced people. Many are familiar with industrial characteristics, some are professional financiers.
But most important, that all venture investors have experience in facilitating the development of
portfolio companies [9].

The financing portfolio company is complex and not a quick process, as is generally carried
out in several stages; each of them has its own peculiarities. When the first money is received, the
main task of the portfolio company is achieving results that will satisfy investors and will move on to
the next round of funding. Seed funding is characterized by small infusions of capital, which may be
friends and family, business angels and venture capitalists, specializing in investments in companies at
the earliest stages [5]. This is investing in the idea. The idea, however, must be fantastically good and
financial infusions are intended to confirm this. The average size of investment for seed stage-$ 1-3
million, while the venture investor will be able to provide the amount to $5 million, and the need for
sizes up to $1 ml can be satisfied with business angels. [5]

It should be noted that for venture investing, at any stage of development the company
valuation is an important consideration, because of the value of ideas will depend on financing
conditions, that is what amount, in exchange for what share of the company will be provided. The first
round of financing is usually required to start the commercialization of the product. Up to this point,
the company should reduce the uncertainty inherent in the previous round of financing to a minimum.
In other words, it must be created by an experienced or commercial product sample, which should be
well received by the consumer. Evidence of a positive assessment can be: treaties on sale ,,brought”
product or agreement of confirmation of this intention. When addressing to the venture investor, the
company should have a developed business plan and a clear vision of development and a possible exit
route. The size of the investment at this stage varies considerably, but is within $2-20 million, in
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exchange for 20-40% of the company. Unlike the previous one, is possible at this stage to the formal
procedure for assessing the value of the company. [5]

Distribution of shares depends on its value post-investment. For example, if before of
receiving of investment, the company was estimated at $4 million and the venture investor provides $2
ml, in exchange he gets 33.3% of shares, calculated by dividing the $2 million allocated to them on
post investment value of the company $6 million.

But it should be noted that there is an alternative to funding rounds - financing using the
,obenchmarks”. In this case, the venture investor in advance stipulates the implementation of additional
funding in the future to achieve certain results, a portfolio company of the so-called ,,benchmarks”. In
some circumstances, effectively turns this method, other-traditional rounds of financing [5].

The second and subsequent rounds of funding are typical for companies who have their own
ideas and commercialized as technology development, familiarize yourself with the production,
marketing and sales, i.e. closely approached to a stage extension. Additional funding for these
companies is necessary for even more powerful development. The volume of attracted capital is
typically in the range from $5 million to $50 million and costs are usually only 10-25% of the
company.

Subsequent rounds are characterized by the presence of portfolio company leading position,
i.e. the main investor shares of the company and several co-investors. At this point, there is the next
trend: the higher the risk is, the higher should be return on investment — it is a fundamental rule of
venture capital, and any other investment. For example, for seed stage portfolio company receives $3
million for 30% of the shares, as a result of the first round-$20 million for the same 30% and, lastly, in
the second round, which is already a preamble to the exit, $30 million for just 20%.

Besides of using the subsequent rounds of financing, portfolio companies may attract so-called
transitional funding. The transitional financing — ,,financing in the form of a type of short-or medium-
term lending companies intending to first register their shares on the stock exchange” [2].

However, the transitional financing may precede the next round of funding. The investors who
specialize in this type of financing, prefer ,,simultaneously with the granting of investment in the form
of a loan, obtain, so-called ,,carrot” — an option to buy part of the shares of the company when it is
converted into a public” [2]. Transitional funding is more expensive than a bank loan because it is
granted without collateral. As the name implies, the transitional funding is necessary for the
implementation of a certain transition, for example, move to the next stage of development or
transformation of the company from the private to the public. In the second case, the completion of
this conversion, which is the initial public offering (IPO), would be to venture investor a release -
successful completion of post investment phase.

Gradual transition from one to another round of funding, ending with a successful output of
one or more venture capital investors from the company is ideal, but not the only possible leakage of
post investment phase.

Some companies are facing with such unpleasant phenomena as decreasing rounds.
Decreasing rounds take place when over time the cost of portfolio company does not increases, but
decreases. This may be due to the inefficient work of the company and adverse external
circumstances, such as when the public markets are experiencing a rapid decline. As a result,
diminished the value of the investor’s company, which will participate in future rounds of funding,
will pay for the shares less than investors who had invested their money in a time when the company's
value was higher. As a result, a significant dilution of capital can occur - a devastating event, as for
previous investors and for entrepreneur.

Therefore, to protect the early investors, there are a number of tools to avoid press dilution of
capital. Not stopping at these instruments, we will note the following details. Historically, the most
popular method is a ,,weighted average” (the prices are weighted per share of the present and previous
funding round) that avoids dilution of capital, and is only effective for small financial investments.

It should be noted that venture capitalists seek to have prior rights upon liquidation, often with
a very high multiplier. But such a measure could endanger himself return on investment. Evaluation of
the effectiveness of the portfolio company is based on the following instruments: IRR and equity
multiplier. The multiplication coefficient characterizes the capital repayment of capital in absolute
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terms. For example: an investor has invested $2 million, two years later, he returned a $10 million, in
other words the project IRR will be 400% and capital multiplier is 5. It must to be note that the IRR is
calculated from the date of implementation of investment until the exit of venture investor out of
company. Using these indicators at the same time, it is possible to determine the effectiveness of
investments [5].

So, a high rate of capital appreciation and low IRR will mean a long period of recoupment of
the project, and long term repayment of funds, and, conversely, a high IRR in combination with low
capital appreciation is low in absolute terms, repayment of capital in a short period of time. On the one
hand, talking about the effectiveness of a venture fund, primarily have in mind internal rates of return,
on the other hand, the fund has commitments to the private investors who require return physically
tangible assets. So for venture investor is undesirable as an early exit from the company in order to
maximize the IRR and excessive delay, aimed at increasing physical refund. A reasonable balance is
required.

Comparison with other — is another way to estimate the effectiveness. The comparison
methods may be different, and often there are elements of subjectivity. Benchmarking is called
objective comparison method. Comparing between the portfolio companies and venture funds, must
adhere to certain rules.

Firstly, the companies must work in one sector of the economy. For example, it is incorrect to
compare funds, if one invests are in buyouts, and another in the company early on. Secondly, to
compare the portfolio companies or venture funds, must to take into account the time needed for
obtaining investment or inception respectively. So, venture funds typically invest 3-5 years from the
moment of creation and return on investment usually begins at the 4-th year. So, comparing the fund at
the age of 2 years, with the fund at the age of 4 years — is completely incorrectly. This is equally true
for companies, especially given the pace at which they develop after receiving investment. The
assessment of effectiveness and comparison with other companies is built on information. However,
the information is required to venture investor, not only to calculate the portfolio company
performance indicators, as for decision-making and management investment. On post investment
stage, company should approach to data collection and analysis, is no less seriously than venture
investor in the process of ,,thorough examination” [6].

Therefore, the minimum requirement of venture investor is to provide standardized
information: accounting reports, cash flow projections and annual budgets. In the case of financing of
portfolio company in several rounds, the quality of financial information, in attracting new investors,
can play a decisive role, and this is another reason to look carefully on issues of collection, reflection
and audit of financial data.

In the part of the non-financial information related to the work of the portfolio company, there
are some problems. Firstly, the information it is difficult to formalize, secondly, problematic
objectively. Perhaps, the only opportunity for venture investors to receive necessary and truthful
information, this is interpersonal contact with company management [2].

Thus, venture capitalists want to trust those who are funding. For entrepreneur — is important
to be aware of the plans of venture investor, especially if these plans are linked to the output or the
next round of funding. The higher the level of trust is between the management, the more interaction
management and portfolio companies have. Professional management-it is the slogan of venture
investors, on the one hand, is confirmed by the data of the EVCA rising expenditure on staff
development, on the other is a rare post investment stage without replacing the founder. [10]

On this issue there are two polar perspectives. Some managers can be without replacing
founder; furthermore, they carry out investments themselves not so much in the project idea, but rather
a team of managers, which is handling the project. In their view, a good team can perform the average
project, and bad one — can ruin the most promising idea. Other managers believe that the replacement
of the company's founder is inevitable, that for each stage of development requires the manager having
the appropriate skills . Probably both points of view have a right for existence, since, in practice, have
proved their viability. Recommendations of one or another way, as usually, will be based on the
details. In first approximation it can be noted that when portfolio company go not so good, it paves the
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way for the replacement of the head, and that some of the founders, especially with appropriate
education, able to grow along with the company, but others will forced to give way to a professional.

Most of the funds involved in attracting additional funding for subsequent stages of
development companies, they invite managers, including top managers, which help them in
developing a strategy.

Improved management involves setting management accounting, information technology and
international accounting standards. Thus, the ratio of financial and non-financial support to innovative
enterprises, by venture funds, meets the needs of companies at different stages of development,
thereby significantly increase the effectiveness of the functioning of small innovative enterprises,
which confirms how comparing enterprises attracted venture capital, with similar, but not using the
funds of venture capital and direct investment and analysis of changes of the basic performance
indicators funds funded companies: revenue, profit, number of staff.

Venture capital funds are becoming an important support for entrepreneurs by helping them to
find partners, suppliers and customers, as well as strategic managers and professionals. The main
investment of a venture capital fund shall not be made in machinery or products, but in people who
promote the project in the company’s management. A statistical study shows that 67 percent of investors
regard as a priority, which the management team must be able to carry out a sustained effort; 67% of
investors have valued as a priority the market knowledge of the management team; 31% of investors
consider that at the first place there are the abilities of entrepreneur’s leadership and, somewhat
surprisingly, only 28% considered that the main success factor is from investment earnings. [4]

In the European Union, risk capital is regulated only at Community level by Regulation No
17. 345/2013 of 17 April 2013, regarding European funds for venture capital. In other countries, like
Russia, Belarus, Georgia, this activity is regulated under other laws, and in Armenia there is a separate
law on risk capital. It is important to note that in the European Union there are 26 venture capital
funds, half of them being in the United Kingdom.

In Moldova, there is no legal framework for business angels and venture capital. The need to
create a legal framework was presented through a concept of law on risk capital, to working group
meeting at the Economy Ministry in July 2015. [7]

It based on:

[ ]

e The development strategy of small and medium-sized enterprise sector for the 2015-
2017 years;

e The National Action Plan for the implementation of the association agreement with the
European Union;

The Innovation Strategy of the Republic of Moldova for the period 2013-2020 ,,Innovations
for competitivenessThe authors of the project were determined that the primary purpose of future laws
consists of the stimulation of enterprises, in particular innovative SMEs with growth potential by
opening access to venture capital funds. In this context, risk capital is viewed as an efficient source of
funding and technology transfer, but SMEs are the main beneficiaries of this form of investment.

The main components of the draft law have regulations regarding the activity of venture
capital funds, the conditions of creation, approval, and operation of these funds, for the monitoring of
their activity, portfolio requirements investment, investment techniques and eligible businesses that
apply to a venture capital fund.

If it will be successfully created the legal framework, then local professional investors such as
banks, insurance companies, pension funds, etc., will be able to invest the financial resources of over
100 thousand euros in the form of risk capital through capital funds risk in the shares or quotas for the
participation of SMEs. At the same time it will create conditions for entry on the capital market of
venture capital funds.

2

Conclusions

The attraction of foreign investments in the Republic of Moldova shall continue to be a
strategic action for the State. The importance of identifying new sources of financing, in this case the
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business angels and venture capital, and creating a legal framework in order to bring them into the
country, may greatly improve access to financing for SMEs, with new financial instruments and new
opportunities for the development of innovative projects, the increase in the volume of exports, the
reduction of the level of unemployment, improving the quality of life, etc.

To achieve this objective it is necessary to develop the skills of local entrepreneurs with the
aim of creating long-term strategies to attract funding at every stage of life. In addition, it is necessary
to provide assistance to SMEs for the professional implementation of the bootstrapping method, which
is very necessary at the start-up stage.

At the same time, the process of creating the legal framework in the Republic of Moldova for
the activity of venture capital funds should be continued in a limited time. Major attention should be
drawn to the creation of the legal framework for the activity of business angels, because these
investors are the transition from start-up stage - bootstrapping to the extension - venture capital,
providing shifting to growth stage - institutional investors.
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Abstract: The article presents modernizational changes as the driver for innovative development which
is characteristic of the modern trend of transition to the new level of technological and social development
marked by the knowledge-based economy and network society. Explained is the intrinsic characteristic of
modernization which is to help alleviate negative side-effects normally associated with drastic and rapid
changes in the course of technological revolutions.

Social impact of the modernizational advance along with the social modernization phenomenon are
examined with recognition that their produce direct and most serious influence on the lifestyle and wellbeing of
the people. Furthermore, efficient modernizational strategies, which should result in the most effective
synergetic outcome of the transformational progress, are reviewed along with the key modernizational goals
explained and substantiated.

Proceeding from the fundamental paradigm that innovation lies at the heart of all current
modernizational processes, the parametrical analysis and evaluation of the modernizational potential is
presented as one of the principal elements in the process of developing national innovation strategies.

Key words: modernization, innovation, science and technology revolution, modernizational potential,
social impact, social modernization, factors, socio-economic development, transformations, knowledge economy,
network society.
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Introduction

Nowadays modernizational changes and reforms often prove to be akin to significant
technological transformations and sometimes even technological revolutions of various forms which
are currently progressing in our life and result in creating new approaches toward economic
development, give rise to new products and industries, crucially transform industrial and employment
structures and thus modify the very focus of the world economy shifting it from mere profit making to
data and knowledge accumulation.

As the leading industry of the world economy has changed to knowledge we can observe the
gradual emergence of the network society and ultimately the network-based personality which is a sort
of online image of natural person who obtains needed knowledge and information through the network
sharing activities. Obviously, this impacts significantly the social environment that people live in, with
one of the key changes being the fact that the ability to find necessary information and knowledge is
becoming to prevail over the traditional possession or memorizing of such respective information and
knowledge. This observation demonstrates yet another important influence of the modern network
society on individual characteristics and behaviour and ultimately on the modern socio-economic
system as a whole.

Analysis of recent studies

The scientific-technical revolutions which force modernizational-transformational changes
in the economic systems serve as basis for the national advancement while presenting new strategic
opportunities, and countries exploiting such opportunities are able to achieve the world’s advanced
level of development while those ignoring such usually enjoy poor performance and even suffer from
the decline in international status. According to many experts' prognosis, the next upcoming revolution
will be producing much greater impact, both in economic and social terms, than the previous ones as it
will this time present the combination of scientific, technological and industrial upheavals: it will be a
revolution of new biology from the scientific perspective, revolution of bio-creation and bio-
regeneration from the technological perspective, revolution of bionics from the industrial perspective,
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and also revolution of bio-regeneration and long life from the perspective of civilizational
development. Thus, it is true to say that the next scientific-technical revolution will profoundly change
our views of life and lifestyle, learning, work, family relationship and life expectancy in a very radical
manner while granting the people a sense of liberation through super green manufacturing system and
artificial intelligence expected to be used extensively to replace people’s manual and mental labour.

In an attempt to formalize the above ideas and streamline the process of adjusting our life and
activities to the profound changes ahead the modernization study has emerged as a new
interdisciplinary science which includes the modernization theory and knowledge, and deals with
modernization phenomenon by explaining both the crucial changes in the modern civilization and the
principles of national advancement along with the international competition and differentiation. Being
a new discipline of science it effectively embraces three key meanings: knowledge system on the facts,
features and principles of the modernization; scientific research on the modernizational phenomenon;
and rational thinking and methods to carry out modernizational research.

The purpose of the article

The general modernizational activities can be described as actions aimed primarily at realizing
profound transformations and reconstruction on the basis of entirely new and innovative progressive
principles of the economic structure, organization and management in response to the modern
challenges and trends. It is targeted to make progressive improvements to the object of an economic
system as well as support its steady advancement and development, and therefore it becomes an
integral part of the innovative activities. Innovative products developed and produced as a result of
modernizational activities possess a completely and entirely new character since they are obtained not
just on the basis of a simple new knowledge application but rather on the more comprehensive
principles of the novel knowledge-based economy. Indeed, modernizational activities produce
transformations, progressive changes, structural shifts, and promote re-invigoration of the economic
system on the basis of expedited investment-innovative activities.

Modernization also means achieving new progressive form by an economic system: in
technological sphere this leads to a higher technological development stage, in social sphere - to post-
industrial and network society, and in cognitive area - to informational society. Modernization is also
becoming crucial for achieving higher levels of competitiveness and socio-economic system
development, as it brings positive transformations focused on increased efficiency through innovation
and innovative management techniques, and impels reformation in response to the inefficiencies
arising within the existing management system with the purpose of stabilizing functional parameters
of the socio-economic system. Thus, modernization can, in a way, be described as the ability of
modern people to scientifically direct progressive changes in the society in order to effect
improvements needed to successfully respond and react to the challenges of modernity through
efficient structural, technological, and institutional changes in the national economy aimed at
enhancing its competitiveness and ensuring its long-term sustainable development. Modernization is
therefore enjoying a dual nature by being, on one hand, a comprehensive process comprising changes
implemented in economic, political, legal, and cultural institutions and relationships and performed at
several levels at the same time, and, on the other hand, a mobilization process introduced to narrow the
lag with competitors.

The ultimate result of the successful modernization should be the establishment of socially
responsible economy which is dynamic and capable of self-improvement, can comprehensively
involve general public into efficient labour with proper motivation, ensures effective utilization of all
available production resources of the society, capable of realizing intellectual potential of a country
through science and education development, and is effectively based on modern social relationships.
Achieving this is possible, first of all, through successful transition toward the network structure of
activities and management which proves optimal in conditions of unstable interaction between various
involved organizations, and presents an adaptive model of a complex social and economic system
which includes respective discrete processes, projects, and programs.
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With the purpose of this article to, firstly, emphasize the significance of modernization for
efficient development of an economic system, and, secondly, analyze the impact of respective
transformational changes and shifts on the social sphere, it is important to stress that the science-
technical revolutions, and modernization as its key component, always provide new ideas, new life
conditions and new knowledge for social progress such as scientific spirit, methodology and
knowledge. Therefore, people’s lifestyle has been marked successively by the use of machinery,
electricity, automation and informatization, while people themselves have experienced the progressive
change of life from a rural to an urban and then international one, from real to virtual one. Nowadays,
social, economic and educational spheres become closely integrated by the phenomenon of intellectual
resources as the most dynamic factor of modern society development with social, economic and
educational projections becoming the key components of human life and society. As the beginning of
the 21st century saw a transition from industrial to innovative type of economy based on the priority of
new knowledge and production of the new type of information, it became quite obvious that
modernization should regard education as one of its focus spheres. The key point of modernization in
education lies in transformation of the educational system in order to ensure its steady development on
the basis of advancing innovative scientific findings, therefore basic studies in the field of
methodology of education should be focused on defining and substantiating the common set of
strategies which can be integrated into the mechanism of modernization and theoretical background
for development of innovative teaching and training techniques.

With the development of the post-industrial economy and knowledge-intensive industries
specializing in high-tech products, modern processes of development of the global economic system
are increasingly characterized by the emergence of a new paradigm, according to which the nature,
main trends, pace of development of the post-industrial innovation-driven global economy are
increasingly influenced by the development and accumulation of scientific knowledge, intellectual
potential of the society, knowledge and science-intensive labor processes. Thus, the highest priority
goes to the development of a new knowledge that can ensure social and economic progress, and the
mechanisms of such knowledge production should include fundamental and applied sciences, system
of communications, educational establishments, system of patents, etc. In this context, the contribution
made by well-established educational systems will effectively define the level of knowledge obtained
and spur creation of new technologies. So, against the background of technological rise which is
becoming crucial for the economic growth of the state, when the knowledge and information turn to
main productive resources, the formation of intellectual potential capable to generate new knowledge
becomes one of the main tasks to achieve.

The development and modernization of the educational system, and then innovative research
capabilities, is thus growing into a critical factor for the formation of a knowledge society as it
practically becomes a determinant of the technological rise and characterizes the very economic
growth of the state ultimately resulting in the increased national competitiveness on the international
stage. As the steady social and economic development of the country is closely connected with the
efficient development of education, training and innovative research, the economic growth becomes
also largely associated with the increased investments into an individual personality, including through
the quality of educational system, as a defining factor for the formation of the society of knowledge.

With proper recognition of the importance of efficient education and training for preparing
highly skilled workforce as one of the key social impacts of the transformational-modernizational
changes in the economic system it is also important to review in a greater detail the very essence of the
general socio-economic influence of the modernizational advance. First of all, it should be observed
that socio-economic impact is different from the social-economic impact, as these must be two
substantially different categories, and their difference, though seemingly insignificant at first, should
be clarified. So, the social-economic transformation could be interpreted as a simple combination of
social and economic factors producing positive effect by adding one parameter to the other. As an
example, social-economic impact may be reached by opening a new department at a local hospital
which enhances medical care in the area by offering improved health services to the community as
well as provides new workplaces for the members of such community. On the other hand, the socio-
economic impact is characterized by an effect of synergy or rather such specific interaction between
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the components that can produce dramatically new results in both economic and social sphere. For
instance, this could be the modernization of the public transport system with self-driving modules
replacing bus drivers with robotized driving devices with the purpose of increasing driving safety,
efficient driving schedule monitoring, dispensing with potential human error, etc. Evidently, this kind
of modernizational impact is capable to produce quite far-reaching repercussions of both positive and
negative character, therefore it is the socio-economic transformations that should be specifically
identified, monitored, evaluated and strategized into any plan of modernization to ensure that their
ultimate synergetic effect brings positive results.

By claiming here that modernization constitutes and integral component, or rather an
instrument, of the science and technological revolutions, and also duly recognizing the common fact
that technological revolutions almost always together with the scientific breakthroughs and great
discoveries bring along serious destruction of old and traditional parameters, it is important to
recognize that one of the key essences of modernization should be the alleviating factor of any
possible destructive elements arising from revolutionary changes in the scientific area which can
accordingly produce quite negative impact on the society. In other words, modernization must provide
for orderly innovative transformations and shifts as compared to revolutions with their breakneck pace
of changes and sweeping radical effects which may not be always accurately predicted and therefore
orderly manipulated. In a way, modernization is an instrument to harness rapid innovative advance and
radical transformations so as to most efficiently adapt them to the primary purpose of enhancing the
socially responsible economic development with all necessary attributes of sustainable growth and
prosperity.

The new type of the economy which is based on the knowledge bears evident difference from
the earlier agrarian and industrial economies in that, although natural and material resources continue
to serve as a basis for creating economic wealth, it provides a greater degree of internal, nonmaterial
factors, the most important of which are the knowledge and human capital. Thus, very important
aspects of the knowledge-based economy will always include sustainability and social responsibility
as the instruments of channeling modernizational transformations for the benefit of people's wellbeing,
and as such the knowledge-based economies will have the following conspicuous manifestations:

- major role would go to production of services, information and cultural products;

- industries not based on the physical infrastructure will take the leading positions;

- improvement of older yet still viable infrastructures with their gradual renewal will be

progressing;

- continuous growth in scientific research financed by both the state and business will rise

and expand;

- stable capitalization growth of innovative companies will be observed;

- emergence of individual with creative thinking as the key element of the national wealth

will occur;

- priority investments will go into individual fundamental knowledge;

- research and educational centers will grow into clusters of production and development

activities.

As the world countries realize all the benefits that transition to the knowledge-based economy
brings they develop individual strategies and measures to promote this process. These are normally
tailored to best respond and adapt to the specific features and peculiarities of both economic systems
and social environment of a country. Another important factor here is also the ability to properly
evaluate and analyze the modernizational potential that each country has, which becomes increasingly
essential in order to be able to use it as one of the key criterions in the process of developing efficient
modernizational strategies. One of the effective techniques for evaluation of the modernizational
potential can be the parametrical analysis performed at several levels/stages providing a
comprehensive picture of all available components which should be efficiently exploited in the future.

The following graph presents panels (stages) of parametrical indicators of the modernizational
potential analysis:
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where:

3. Integral
indicators \

2. Generalized
indicators

/ 1. Partial indicators \

(1) represents indicators reflecting the component structure of the modernizational potential;
(2) represents indicators which characterize the level of development of main components of
modernization and their intrinsic factors;

(3) represents indicators of parameters of the potential which reflect integration of all
functional elements of the system.

As regards the concrete steps in Ukraine aimed at promoting modernizational advance the
following modernizational efforts as of late can be named:

from the institutional perspective: the government has for the first time allocated finances
(50 million UAH) in the budget for the development of innovative ideas and products.
The money will be channeled to the newly established Innovation Fund which will
distribute it to the most successful and prospective innovative projects. Furthermore, the
one-year postponement of the tax payment was proposed by the government for the
import of modernizational products and services into Ukraine;

from the business perspective: the European Investment Bank had approved the loan
(about 40 million Euros), the first of its kind for Ukraine, for modernizational activities in
the agricultural sphere, namely storage facilities improvement, allowing the company
receiving this loan to develop innovative software to control and monitor operation of
respective storage equipment.

These are just some measures and steps in the process of development of the Ukrainian
economy with the focus on modernizational aspect, and obviously they demonstrate both the
recognition and importance of the modernizational-transformational changes for the sake of efficient
economic development in the country. Also, many other countries have already recognized the

importance

of modernization and even proclaimed the rapid transition to the knowledge-based

economy as the national strategies aiming to, first of all, reduce their dependence on foreign
technologies and products. In general, the measures undertaken in various countries to achieve this
task can be narrowed down to the following:

increased funding for educational and training system;

recognizing education and knowledge as key priorities of the development;

creating favourable conditions for the transnational corporations to open their
production and research facilities on the ground,;

creating technological parks and clusters as the areas of promoting the development of
high and new technologies;

providing scholarships for local talented students to study abroad in the world class
educational institutions;

increasing support to theoretical research associated with the knowledge economy.

In some cases such measures are added with the efforts to re-invite scholars and scientist who
had left the country earlier and achieved significant progress abroad to return to the home country and
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apply their gained knowledge and skills there. Moreover, modernizational efforts may often include
focusing on the development of the strong national services sector as well as concentration of the most
official support on specific key and priority technological areas and industries which should serve as
so called "locomotives"” of the innovative development.

With the review of a whole spectrum of modernizational efforts ranging significantly in their
essence and scale it is absolutely clear that modernization of the economy with the purpose of
increasing wellbeing of the people becomes an indispensable element of the modern globalized
development. The most evident social impact of the economic modernization, therefore, can be
observed through social transformations and shifts which are often presented as the social
modernization activities. As a part of greater general modernizational concept, the social
modernization can be interpreted simply as the modernization of the social sphere in the form of a
social change and international competition since the latest industrial revolution. It is also often called
the frontier process of the formation, development, transformation, and international interaction of the
modern society; a comprehensive process of the innovation, selection, diffusion, and elimination of
social factors; and also the international social competition, differentiation, and stratification to catch
up with, reach, and maintain the world’s advanced level of the social development. Progressing in the
transition from agricultural to industrial society and from industrial to knowledge society, social
modernization brings the improvement of social effectiveness and quality of life, significantly changes
lifestyle and living ideas, and enhances civic quality of culture and health, social welfare, equity, and
international social status.

Social modernization thus means the world frontiers of social change and the process to reach
such frontiers, so the initial social modernization as a transition from agricultural to industrial society
and from family to welfare society was focused on urbanization, welfarism, mobility, specialization,
rationalization, electrification, technologization, equity, social differentiation and integration,
universal primary education, etc. It resulted in the formation of the first social modernity and diversity,
while its major side effects included the widening gap between the rich and the poor. The next social
modernization which is currently underway is pursuing a transition from industrial to knowledge
society and from material to ecological society. Its main features include: intellectualization,
informatization, suburbanization, urban-rural balance, green development, ecologization,
naturalization, innovation, internationalization, diversification, individualization, leisure, rights of
women and children, universal higher education, lifetime learning, and so on. While its ultimate result
should be formation of the second social modernity and diversity, the very negative impact it brings is
the serious information divide. Generally, the integrated social modernization is presented as a basic
path for the world developing countries in the twenty-first century.

Based on the above, the following functional mechanism of the social modernization can be
summarized (Fig. 1):

Contmuous socizl Medemization of socizl
moedemization with direct \ / sectors leading to
mmpact on socia life Social Modernization mproved secial system
Humzn community
sharmg culture and
grez and mteracting
Stratified social ¥oith each ofher Modemization of social
modemization leading to sub-elements creatimg
stratified society new soctal environment

Figure 1. Social modernization operational-functional mechanism.

Recognizing importance of the social impact of modernization it should be stressed that
modernizational transformations comprehensively progress in all three domains of the societal
development, namely economic, political and social-cultural, though its specific extent is not
necessarily uniform in all of them. Economic modernization primarily refers to a change of perception
concerning earning profit, rational economic activity, widespread use of sophisticated technology and
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dedicated effort to bring about innovative changes in the production system. In this context, industrial
and post-industrial economies foster people with the entrepreneurial drive and strong profit motive as
well as rational and scientific views towards economic enterprise who also make an excessive use of
sophisticated modern technology, while extensive modernization activities lead to the increase in
consumerism when people become more interested in excessive purchases and develop the habit of
consuming more and more while changing the items quite frequently. The successful political
modernization, in its turn, should result in a satisfied public and politically modern society with very
vibrant civil society capable to effectively protect the rights of fellow citizens. Modernization as a
process of cultural change produces rational and scientific world views and new social values on the
basis of which progressive changes in the social system take place.

Although for the sake of theoretical analysis it is possible to break down modernization
process into categories of economic, political and social-cultural transformations, it has to be reiterated
that modernization presents an integrated, complex and comprehensive process which impacts all
three domains although in a different extent and scope. Thus, it is very important to make sure that the
modernizational strategy developed in the country provides for efficient balance between all these
three major components of the modernizational transformations so that they produce synergetic effect
rather than present a mere combination of efforts and measures. Being at the core of the economic
development strategies modernization requires that such strategies be based on the principles of
innovation which will ensure reforming of all branches of the economy, establishment of new and
more efficient economic structures with relevant protection mechanisms against globalizational
challenges as well as promote rapid and efficient development and advancement. Obviously, in this
context the very ability to create innovations will for long remain one of the key factors determining
the place and role of a country on the world stage, its competitive advantage, and ultimately will
determine its capacity to modernize national economy and ensure continuous production of innovative
products. It can thus be inferred that the core of the modernization is formed of innovative
technologies and related economic and social institutions with modern globalization processes playing
a significant role of a very strong catalyst in the progress of modernizational transformations.

As the innovation is regarded crucial for the economic advancement in the globalized world,
modernization of the economic system becomes an instrument for implementation of innovations, with
success in the modernizational advancement guaranteeing successful innovative progress of the
economic system as a whole. To achieve successful generation of innovations a comprehensive
approach should be taken toward effecting necessary changes and improvements in the following three
major areas: institutional reforms - improving rules and procedures of the social and economic life;
organizational mechanism and economic policy - application of relevant and effective instruments of
influence on economic processes; and social policy - enabling all social groups to realize their interests
in the most effective way. Generally, the concept of the innovative development determines priority
directions of the state policy which should start with the establishment of relevant institutions to
support financial, scientific and industrial entities in introducing and implementing innovative ideas
and products. For this purpose initially adequate fiscal measures and steps should be taken, namely:
reduction of taxes, provision of tax credits, expedited amortization, targeted support through grants
and loans combined with the formation of adequate infrastructure of the innovative economy, advance
development of the humanitarian sphere, introduction and development of general innovative culture.

The successful implementation of the above priorities should result in a highly efficient and
socially responsible modernized economy capable of the dynamic self-improvement, effective
involvement of the general public into modernizational efforts, efficient use of all available production
resources, primarily human ones, and continuously producing favourable conditions for successful
realization of intellectual potential of the country, through science and education, under complex
modern social relationships.

Conclusion

Modernization is crucial for the modern innovative development and can be viewed as an
efficient instrument of the science and technology revolutions taking place on the global economic stage.
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It brings comprehensive impact on all spheres of human development, with social impact being the most
noticeable in terms of ensuring better life and work conditions for the people and ultimately contributing
to their wellbeing. Proper assessment of the social impact in the modernizational strategies of the
countries should safeguard the population against possible negative side-effects of the rapid technological
advance and transformations.

Efficient modernizational efforts should serve not only to advance the socio-economic
development of the country but also smooth out the transition to the new technological level of the
knowledge-based economy, while effective evaluation of the modernizational potential will provide better
understanding of the modernizational effects on the future economic advancement.

Social modernization is the one having the most visible effect on the life of the people and thus
should be adequately reflected in the general modernizational strategies with its key focus on improving
lifestyle of the population under the circumstances of current significant changes in the system of human
relationships.
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Abstract: The article presents a methodological approach to the evaluation of innovative modernization
of food industry and its constituent branches. The innovative modernization of the food industry is proposed to
be understood as systematic improvement in all spheres of activity and in the state of the productive potential,
the said improvement to be reached through the effective implementation of the results of innovation activity and
providing fundamentally new level of production base. The innovation index is proposed as the criterion for
assessing innovative modernization of food, this index being a numeric characteristic facilitating comparison of
the effectiveness of modernization on an annual basis. It was found that most part of food industry branches
feature low degrees of the efficiency of innovative modernization. To achieve strategic innovation development
objectives as the basis of formation of agricultural and food policy, such priorities are denoted: lingering
political and economic crisis, unstable fiscal and monetary policy, inflation, expansion of foreign producers the
domestic markets, etc., these priorities being possible to be implemented only when negative phenomena in
national economy would be overcome.

Keywords: food industry, innovative development, modernization, innovation index, efficiency.
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UDC: 338.45(477)

Introduction. The food industry of Ukraine consists of specialized branches, including more
than 40 forms of production activity. It provides not only primary processing of crop and livestock raw
materials, but also production of food products — from essential goods (meat, dairy, bakery products,
sugar, fat and oil, etc.) to delicacies and functional products for health promotion. The share of food
sector output to national economy Ukraine was about 10% in 2015. According to its specificity and
also taking into account the current needs of consumers, the food industry can supply goods produced
both according to traditional and novel knowledge-intensive technologies. Technologies and industries
are considered knowledge-intensive when their innovation level is high. Sufficient economic
efficiency based on resource-saving and significant share of added value in the products produced, are
their key characteristics.

Development of the economy of food industry, its structure being complex and multi-level is
stipulated by a number of factors. Now particular attention is paid to the detection and study of
innovative factors as they determine the effectiveness of the modernization of food industry economy,
and the knowledge becomes the basis for the formation of effective agricultural and regional policy.
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Modernization of the economy has been and remains the priority in the programs of economic
reform developed by a number of Ukrainian governments. However, the main drawback of these
programs is the lack of timely evaluation and clear understanding of measures and resources necessary
to fulfill the said reforms.

Analysis of recent research and publications. Development of modernization paradigm
dates back to the mid-twentieth century. Some of its provisions are set out in the works of American
scientists Daron Acemoglu and Joan Robinson [1], N. Gilman [2], A. Przeworski, F. Limongi [3],
many Russian scientists, including I. Gyliazutdynova [4], V. Sadkov, P. Mashehov, Ye. Zbiniakov [5],
S. Dyomin [6], D. Ushakov [7]. This paradigm was reflected in the well-known Marshall Plan.

Theoretical and methodological aspects the modernization of national economy are
highlighted in the works of the Ukrainian scientists B. Andrushkiv [8], O. Bilorus [9], K. Buzhymska
[10], N. Valinkevych [11], V. Heyets [12], L. Deyneko [14], P. Sabluk [13], M. Sychevskyi [14], A.
Chukhna [15], O. Shubravska [16] and other scientists. However, the issues of effectiveness
evaluation of modernization of the economy of food industry have not yet been properly studied.

The aim of the article is to develop scientific approach to evaluating the effectiveness of the
modernization of food industry and its branches.

Research results. In a broad sense, the modernization is the willingness and ability to develop
on the innovative basis, to move from one way of activity to another, more progressive, the ability to
build progressive forms of activity on the innovative basis, to create models of these forms according
to peculiarities of the national economic environment. In modern conditions innovativeness shall be
the characteristic feature of modernization its traits being: innovative flexibility, willingness to change,
including the formation of a comprehensive infrastructure for management, forecasting and use of
versatile information on industries.

Researchers believe that innovativeness is the ability of objects or phenomena to update
themselves, when recovery processes become permanent, technological and minimally costly [4]. The
effectiveness of the implementation of modernization measures directly affects the level of economy
competitiveness of states and regions, their level of manufacturability, the quality of life in these areas.
In this sense, important indicators of the state of modernization of economy are: The Global
Competitiveness Report — Global Competitiveness Index (GCI), which is developed according to the
methodology of the World Economic Forum (WEF) [17, 18]; The Doing Business Rating; Corruption
Index — Transparency International; Index of Economic Freedom — Heritage Foundation etc.

In the works of classical economic theory the use of new technigque, new technological
processes; organization of production, logistical support; introduction of products with new properties;
use of new raw materials, identification of new markets were defined as the evaluation criteria of
innovativeness [19].

The determining factor of the modern development of any economic system is an efficient
innovation process. So, when it comes to the effectiveness of economy modernization, scientists
always look for confirmation of its innovativeness, namely consequences of influence of innovation activity
and scientific and technical progress. In this regard, now the notion of innovative modernization has been
spreading in the economic science.

We consider that innovative modernization of the food industry should be understood as systemic
improvement of all areas of business activity and the state of the production potential to be achieved through
the effective implementation of results of innovation activity and providing qualitatively new level of
production base.

No clear methodological approaches to assess the degree of efficiency of innovative modernization
have been yet proposed. In Ukraine to evaluate the development of innovation processes a system of
statistical indicators is used: the number of enterprises implementing innovation (scientific research works,
new equipment, technology, organizational and marketing innovation); the volume of innovation production
sold, including that new for the market; the number of new technological processes implemented and of
innovative kinds of products, acquisition and transfer of new technologies; the volume of expenditure on
innovation etc.

According to the defined system of indicators, the results of the assessment of innovative activities in
2015 are: only 178 food industry enterprises of 984 surveyed (18%) showed certain innovation activity, and
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no more than 2% of those 178 enterprises performed any kind of research. Innovative activities of a half of
innovation active enterprises consisted in acquisition of new machinery, equipment, software and the
corresponding spends reached 87.2% of the total amount of costs. However, only 13% of implemented
innovative products were new to the market. Overall dynamics of innovation development of food industry
demonstrates the come-down of economic situation in accordance to most of indicators (Table 1).

Table 1. Effectiveness of innovation processes in the food industry (authors’ development on the
basis of State Statistics Service of Ukraine)

Year The increase
Indicator (decline) 2015 to
2012 | 2013 2014 2015 2012, %

ll:lnui?;ber of innovation active economic entities, 420 394 334 178 576
_ The_share of the total number of economic entities 18.7 171 16.8 181 0.6
investigated, %
_Total expen_dl_ture on innovation activity in the food 15663 | 17007 | 217361 | 11433 270
industry, million UAH

The_share of e_xpendlture on purchase of 78.9 88.1 86.2 872 83
machinery, equipment and software, %
_Volume of go_ld innovative products in the food 1612 | 7275 6200 | 48745 57
industry, million UAH

The share in total volume of food industry 18 28 25 13 05
products sold, %

including new for market, % 0.6 0.7 0.2 0.2 -0.4

Source: State Statistics Service of Ukraine

The system of existing statistical indicators to assess the status and dynamics of innovation
processes (Table 1) does not give a fair idea of the final results of food industry innovative
modernization.

In macroeconomic studies the indicator of gross value added (GVA) is applied to show the
effectiveness of economic development. In particular, if GVA growth rate outpaced the cost growth
rate in the industry, then it is considered, that the economy is developing effectively. Applying this
methodological approach to assess the effectiveness of food industry’s innovative modernization the
growth rate of gross value added and total costs are calculated by the formula:

GReva = (GVA:/ GVA.1x100)-100, (1)
GRc = (Ct/ Cr1x100)-100, @)

where
GReva 1 GRc — the growth rate of gross value added and total costs in the food industry, %;
GVA: i GVA1 — the gross value added of food industry in the time periods t Ta t-1 respectively,
million UAH;
Cti Cr1 — the total costs in food industry in the time periods t Ta t-1 respectively, million UAH.

The calculation results are presented in Table 2.

Indexes of increase (or lag) of GVA growth rate compared to cost growth rate show that in
2014 the industry began to develop effectively (Table 2). However, the indexes are not consistent with
dynamics of innovative activity of food industry (Table. 1) and do not characterize the degree of
effectiveness of its innovative modernization in each year of the time period studied. To remedy this
shortcoming, we propose to define a criterion for assessing innovative modernization of the food
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industry — an index of innovativeness. The gross domestic product (GDP) of food industry and the
total costs of the industry, calculated in USD to avoid inflation factor are chosen as input data for its
calculation. The selected input parameters of the study show a downward trend during the years 2010-
2014 (Fig. 1).

Table 2. Calculation of indicators of efficiency of innovative modernization of the food industry
(authors’ development on the basis of State Statistics Service of Ukraine)

Gross va!ue added of food Costs in food industry
industry Index of increase
absolute absolute
- growth the growth thg growth l.’ate (lag) GVA growth
Year | million (AGVA) growth million UAH (AC) of intermediate| rate over the cost
UAH e rate i consumption, growth rate, %
million GVA % million %
UAH ’ UAH
2010 | 45459 - - 151956.0 - - -
2011 | 44134 | -1325.0 -2.91 176548.0 24592.00 16.18 -19.10
2012 | 46904 2770.0 6.28 220388.0 43840.00 24.83 -18.56
2013 | 46070 -834.0 -1.78 221416.0 1028.00 0.47 -2.24
2014 | 56979 | 10909.0 23.68 248405.0 26989.00 12.19 11.49

Source: State Statistics Service of Ukraine
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10000,00 -
8000,00 -
6000,00 -
4000,00 -

2000,00 1 g -
0,00

2010 2011 2012 2013 2014 2015

esmgmm The gross domestic product
of the food industry, million | 1115965 | 12667,38 | 13601,38 | 12450,06 | 10125,65 | 7572,85
USsD

aanmpan T ofal iNNovation costs in the
food industry, million USD

14073 | 15894 | 17023 | 15582 | 8516 3467

Figure 1. Input data for the calculation of the index of efficiency of innovative modernization of
food industry (authors’ development on the basis of State Statistics Service of Ukraine)

The index of innovativeness of the economic activity of food industry is characterized by
growth rates of its resource intensity in certain periods of time:

I, = 3)
iy
where I;, — index of innovativeness of the economy of food industries; r.1i r; — resource intensity: the

amount of costs per unit of GDP in the time periods t Ta t-1:

_ N T (4,5)
GDP ' GDPR,

where
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GDP: i GDP:; — gross domestic product of the food industry in the time periods t Ta t-1
respectively, USD;
Cti C1 — the total costs of innovative activities in food industry, USD.

Innovativeness of the technologies applied is defined by the fact that their application not only
provides saving of production resources, but also increases production output. If the innovativeness
relative index value (resource intensities ratio) converges to 1, then the amount of costs in the period
under review hasn’t change. The lower a value of the index, the higher efficiency of the innovative
modernization of economy is.

We propose such gradation of efficiency of innovative modernization of food industry. If Ij, <
1 — development of economy of a branch is innovative. If I, > 1.0 — a branch is under innovative
stagnation. Indexes I, within the interval from 0.71 to 1.0 — characterize the low degree of
modernization efficiency; the interval from 0.31 to 0.7 — the average degree; the interval from 0
to 0.3 — the high degree. That is to say, the closer I, value to zero (or the lower growth rates of
resource intensity), the more effective modernization is.

Results of studies of the effectiveness of food industry innovative modernization, presented in
Fig. 2, indicate that the development of economy of food industry in 2014 and 2015 was innovative
and characterized by the average degree of modernization efficiency, because the index of
innovativeness was in the range from 0.31 to 0.71 (in 2014=0.67; Iin 2015=0.54). In previous years, the
economy of food industry was characterized by low degree of innovative modernization because the
index of innovativeness was in the range 0.71+1.0 (Iin 2011=0.99; Iin 2012=1.0; [in 2013=1.0).

n N -
1.20 o
0.99 1.00 1.00 ¢Imtun.te
" Stagnation
1.00 & 2
0.80 067 i Low Degﬁ‘ee
0.54 i
£ pen F Y
ol - L
Average Degree
0.40
. 4
0.20 A
High Degree
0.00 ; . . . . Y
2011 2012 2013 2014 2015
| u .

Figure 2. Effectiveness of modernization of the economy o food industry
(Source: authors’ development)

The proposed approach can be used to assess the degree of efficiency of innovative
modernization in particular branches of the food industry, with the difference that resource intensity is
defined as the amount of costs of the relevant branch in a unit of added value (AV) in a certain period
of time. Calculations of the indexes of innovativeness in the branches producing basic foodstuffs are
shown in Table 3.

Thus, calculations of innovativeness indexes for the branches of food industry made it possible
to determine degrees of the effectiveness of innovative modernization in 2015 (Table 3). The high
degree was characteristic for the branches manufacturing milk products, oils and animal fats, products
of flour and cereal industry, starches and starch products. The average degree of the effectiveness of
innovative modernization is characteristic for the branches manufacturing bread, bread products,
pastry products and beverages. The low degree of the effectiveness of innovative modernization is
characteristic for the branches producing meat, meat products and other food products including sugar.
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Table 3. Indicators of efficiency of innovative modernization in the industries producing basic

foodstuffs
Resource
intensity of
Added value in innovative Dearee of
Total costs of particular activities in Index of i g .
Branches of food industry innovations, branches of food particular innovati- | & clency o
thousand UAH | industry, million | branches of food | veness (Zin) Innovative
UAH industry, UAH | in2015 |modernizati
per 1 UAH of onin 2015
added value

2014 2015 2014 2015 2014 2015
E:ggﬁggon of meatandmeat | 341831 | 44531.7 | 6626.7 | 95204 | 0.052 | 0.047 | 0.1 low
Production of dairy products 477405.1]|175557.9| 6784.5 | 8476.2 | 0.704 | 0.207 0.29 high
Production of oils and animal fats |268533.7| 9874.8 |47564.6| 36319.7 | 0.056 [ 0.003 0.05 high
Production of products flour and
cereal industry, starches and 82808.5 | 30228.9 | 3466.9 | 6944.6 | 0.239 | 0.044 0.18 high
starch products
zmduc“(’” of bread, bakeryand | ya64 5 | 27663.6 | 66715 | 104312 | 0073 | 0.027 0.36 average

our products

Production of drinks 247975.6|132513.3/10322.0 | 16162.4 | 0.240 [ 0.082 0.34 average
Production of other food products | 6331 g1g42712.1| 19096.2 | 288795 | 0341 | 0202 | 086 low
(including sugar)

Source: Authors’ Development
Conclusion.

The proposed methodical approaches to define the index of innovativeness can be used to
assess the degree of efficiency of innovative modernization of the food industry and its particular
branches. Results of the study indicate that the competitiveness of the food industry can not be
achieved without technological modernization, implementation of innovative technologies,
products and services, which shall meet actual requirements of domestic and global market.
However we have to assert that the innovative development has not yet become the determining factor
for the food industry of Ukraine.

The modern state of material and technical base of the food industry, which does not conform
to the technological structure of developed nations, can not fully ensure transition to global standards.
However, the achievement of the strategic goals of innovation development of food industry will only
be possible when the nationwide negative developments, in particular: protracted political and
economic crisis, unstable fiscal and monetary policy, inflation, expansion of foreign producers to
domestic markets, etc. are overcome.
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Abstract. The essence of the concept of profitability of products sold is clarified, four indicators are
proposed, both as a separate type of product and for the whole range of products. It is noted that they have the
same economic meaning, and therefore each of them can be equally used in analyzing the effectiveness of
manufactured and sold products. Formulas for the interdependence of some indicators from others are
proposed, as well as their graphic interpretation. Typical inaccuracies in the interpretation and calculation of
economic indicators of the profitability of products sold are given. The efficiency of the entire enterprise is
recommended to be assessed using indicators of economic and financial profitability.
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Formulation of the problem. Increase of profitability of sold production is the most
important component of acceleration of economic development of the enterprise. In modern conditions
of management, when the transition from a planned to a market economy is completed, there is a need
for a clearer interpretation of the concept of profitability of products, a new look at the generally
accepted methods of calculating and analyzing an indicator of such importance for each enterprise.
However, the existing methodological base, as the analysis shows, contains significant shortcomings,
discrepancies, which leads to bias, and often to the impossibility of comparing the indicators of
profitability. In this regard, we should regularize both the methodology for assessing the achieved
levels of profitability, and the features of their comparative analysis.

When calculating the profitability of products sold, enterprises use a system of indicators.
However, both in training and in real production conditions, a clear distinction of the significance of
each of them, as well as the interrelations between them, are not sufficiently substantiated. In this
regard, it is relevant to study the methodological aspects of the calculations of these indicators. In
addition, very often in the conduct of profitability calculations, serious methodological errors are
made, which from the point of view of economic science is not permissible.

Analysis of recent research. Modern science is looking for new ways of assessing the
achieved levels of profitability, adjusting the direction of scientific search associated with the
development of the theory of efficiency. In this sense, the work of A.Shafronov, in which he justified a
new approach to production efficiency, is of interest, believing that an assessment of profitability
levels should be made on the basis of their comparison with planned (potential) indicators [1, p. 82]. A
systematic approach to the assessment of economic efficiency, including the profitability of products,
claimed Professor Gataulin A. [2, p.8].

Purpose of the article. The author aims to streamline the use of economic terms relative to
the efficiency of products of operational activities, while excluding the possibility of discrepancies,
and to familiarize the readers with new approaches to calculating the profitability of products sold,
making them available for practical use in scientific research and practical activities.

Statement of the main results of the study.Statement of the main results of the study.
Profitability indicators characterize the final results of management more fully than profits do, because
their value shows the relationship of effect with cash or used resources. They are used to assess the
activities of the enterprise and as an instrument of investment policy and pricing. More often in the
practice of enterprises, the indicators characterizing the profitability of products, assets and investment
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projects are calculated. It is very important to calculate the levels of profitability of each type of
products sold, which allows us to identify the most profitable of them.

The economic efficiency of production and sales reflects the profitability and revenue. As is known, it
is measured by such generalizing indicators as:

- profitability of products sold
=1 ieinei @)
VA
- profitability of sales of a given type of products

nm ..
Py=y" lei/lei 2

where: P - profit from the sale of products, lei;
Z — costprice, lei;
N - is the volume of sales, lei.

The profitability of the sold products shows how much profit is received from the sale of this
product per 1 leu of costs, the profitability of sales is the same in terms of 1 lei of sales.
It should be kept in mind that in the practice of economic calculations, there are being used

three forms of profitability indicators which have the same economic meaning [3, p.213]:
level of profitability
17

P=—-100,%
VA
profitability
P= I , lei/lei
VA
coefficient of profitability
p=
VA

The generalizing indicator of the efficiency of production and sales of products includes the
recoupment of costs (P,) and the input intensity (3.) [4, p.176-177]:

o

N
P, =—, leillei 3
7 )

3 = i = 5 lei/lei (4)
P N

e
o

The cost recovery shows how many lei are received from the sale of products per 1 lei of
costs, and the intensity, on the contrary, shows the amount of costs that an enterprise incurs per 1 lei of
the products produced and sold.

Profitability of sold products, profitability of sales, recoupment of costs and intensity are
indicators of the economic efficiency of production and sales of products. They have a single
economic essence and, knowing one of them, it is easy to determine the rest (Table 1).

The interdependence between product profitability (P), profitability of sale (Pr), cost recovery
(P,) and intensity (3¢) can be represented graphically (Fig. 1)
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Table 1. Interrelation of indicators of profitability of sold products

Profitability of Profitability of Cost Intensity
Sold products (P) sale recovery 3e)
(Pn (Po)
Profitability of  sold
products (P) p= P"P P=P,-1 p=1_1
1-F, =
Profitability of sale (P,) p=— Pr=] = Pn=1-3.
1+P P
Cost recovery (P,) P,=1+P P, = lp P, = gi
1- fut =
Intensity (3c) 3.z — 3.=1-P, 3, =—
14F ™
Source: developed by the authors
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Fig.1. Dependence of profitability of sales, cost recovery and intensity from profitability of sold
production
Source: performed according to data from Table 1
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Fig.2. Dependence of product profitability, cost recovery and input intensity on sales
profitability
Source: performed according to data from Table 1

59



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”
Economic and Engineering Studies
Ne. 2 (2), 2017

http://jees.usch.md/ e-mail: journal.ees@usch.md
1,2 1,2
= 1 s 1 B
§ / Z
e =
a
E 0,8 018 ‘E
) ——P = 2
> 06 06 33
= o —=—Pn £ 3
25 s
E T 0;4 1 0,4 e
5 2 £
L= = -2
a = S
5 0,2 0,2 E
f=
a o
'S 0 ; ; ; : ; ; ; : ; —L 0
S 1 11 1,2 1,3 1,4 1,5 16 1,7 1,8 19 2
S
Coefficient of cost recovery
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Source: performed according to data from Table 1
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Fig.4. Dependence of product profitability, profitability of sales and cost recovery on the input
intensity.
Source: performed according to data from Table 1

Using the above formulas, one can calculate the economic efficiency for each type of product
(service). Given that the enterprise, as a rule, is not limited to the release of one type of product, it is
important to assess its work related to the production and sale of the entire range of products.

It is also important to note that in calculating the effectiveness of products sold it is not correct
to use profit before tax or the net profit of the enterprise. The fact is, that these types of profits are
formed taking into account the indicators of the investment and financial activities of the enterprise,
which go beyond the operational activities of the enterprise and therefore have no direct relation to it.

Here are some examples of incorrect recommendations for determining the profitability of
products sold in domestic textbooks. Thus, in the textbook of N. Ciornai and I. Blaj "The Economics
of Modern Firms" it is emphasized on p. 214that "profitability, or the level of profitability, is
expressed as a percentage™" (other indicators are not provided) [5, p. 214]. And further "economic
profitability is the ratio between gross profit and the amount of used assets, i.e. Average annual
amount of fixed and working capital ". Thereare two inaccuracies in this statement:
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- this statement does not take into account that in the calculations of economic profitability
there could be additional income (losses) from the investment and financial activities of the enterprise,
since in the numerator only gross profit is taken into account;

- the amount of used assets is the aggregate of own and borrowed capital, rather than the
average annual amount of fixed and working capital as indicated in the quoted source.

In the textbook "Analysis of financial statements" by N. Tiriulnicova and other authors on p.
91 it is stated that “in analytical practice one can find various variants of calculating the profitability of
sales, depending on what profit is taken in the numerator when determining the level of profitability.
So, in the numerator you can use gross profit, profit from operating activities, profit before tax and net
profit. Based on this, you can calculate four indicators of profitability of sales”. The last 2 profitability
indicators, calculated on the basis of profit before tax (p.91) and on the basis of net profit (p. 92), do
not have economic sense and therefore cannot be used methodically. On p.97, the profitability of the
product is analyzed, which the author understands, in one case, as the ratio of the product's profit to
the selling price, in another - as the ratio of the product's profit to the cost of the unit of the product
sold. At the same time, as we see, the types of profitability are not subdivided [6, p.91-97].

It should be clarified that enterprises can determine the amount of profit from the sale of a
particular type of product as the difference between sales revenue and cost. At the same time, we
emphasize again that the taxable profit and net profit are formed taking into account three types of the
enterprise's activities: operating, financial and investment. In this regard, accounting for the amount of
profit before tax or net profit by type of product is not conducted at enterprises and therefore it is not
correct to calculate the profitability of products with their use.

In order to prevent the use of profit before taxation and the net profit of the enterprise in
calculating the effectiveness of the produced and sold products, as well as the efficiency of all
operating activities, it is expedient to use the difference between income and costs (cost price) instead
of the profit indicators in the numerator.

The economic efficiency of the enterprise's activity in the production and sale of all types of goods
(services) is characterized by the following generalizing indicators:

Level of profitability of all types of products sold (P,.):
YN-22
= =L.100, % ®)
2.2
i=1
Level of profitability of all types of products (P,,):

Zn:Ni—Zzi

Sn
i=1

The level of costs recovery for the production and sale of all types of products (P,):

P

pn

P

np

P =1L .100, % (7)

Intensity of all types of products (3.):
2.7
3, =1 , lei/lei (8)

"3y
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where: N;i — Income from the sale of all types of products;

Z; — Prime cost of all types of products sold;

n — Number of products produced (types of products).

If we take into account that in addition to production activities the enterprise is engaged in
financial, investment and other activities that are not connected with the production of goods or
services, then the economic efficiency of the enterprise as a whole should be assessed with the help of
economic and financial profitability [4, p. 180]:

— Economic profitability (return on assets)

PO:L-NO,% ©)]
K +K

c 3

— Financial profitability

11
P, =—-100,% 10
'Sk (10)
where: 1., — profit before taxation;
K. and K, —own and borrowed capital respectively.

In conclusion, we note that the proposed 4 indicators of profitability as a separate product,
and the entire range of products have a single economic meaning, and therefore each of them can be
equally used in analyzing the effectiveness of manufactured and sold products. The efficiency of the
entire enterprise is recommended to be assessed using indicators of economic and financial
profitability.
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Abstract. In this article are considered the problems of the formation and use of human capital of
Ukraine's agrarian sector of economy. The special attention is paid to the study of the root causes of
unemployment and migration of rural population. The main attention is paid to the problem of self-employment
research of the population that live in rural areas. And also in this article are proposed measures to reduce
unemployment in rural areas.
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Significant changes and active social processes that take place in the village require the
formation of new social relations, the central figure of which is a peasant, as a defining resource in
production. In the present conditions of complicated socio-demographic situation in the countryside,
job cuts in agricultural industry its productive employment which is realized in the field of work
activity is a decisive factor in solving urgent problems in the industry. The question of employment of
rural population increase of workforce productivity and productiveness on this basis improvement of
economic relations with further structural rebuilding of the agrarian sector organizational forms of
homekeeping widely researched by well-known scientists in particular mainly: V.G. Andriychuk, D.P.
Boginya, O. H. Bulavka, V. S. Diyesperov, S. M. Zlupko, S. H. Kaflevs'’ka, YU. M. Krasnov, D. F.
Krysanov, H. |. Kupalova, E. M. Libanova, M. Y. Malik, L. I. Mykhaylova, O. I. Pavilov, V. M.
Petyukh, 1. V. Prokopa, P. T. Sabluk, V. M. Skupyy, L. O. Shepot'’ko, O. H. Shpykulyak, V. V.
Yurchyshyn, K. I. Yakuba and others.

However, in the conditions of a long crisis and the withdrawal of the state from the
appropriate financial assistance to the countryside on the development of rural areas the question of
the employment of the rural population requires further research. Special attention is required to study
directions of formation functioning of employment in the countryside in the context of improving the
demographic situation and social protection of rural areas restoration and development of social
infrastructure of the village and rural areas. The foregoing defines the relevance of the article.

The development of rural areas directly depends on the quality of management of labor
potential (laying the groundwork for its preservation and reproduction, creation of opportunities for
effective application of labor activity, regulation of workers mobility, etc.) [1]. Assessing the state and
prospects of improving the situation regarding the development of the labor potential of the villageand
providing rural populations with jobs, we should focus on the following aspects: impairment of the
value of rural labor and the provision of large agro-enterprises extensive agriculture; underestimation
of the contribution of private farms (small landowners); shadowing of the rural labor market;
destruction of social infrastructure and non-professional forms of support and development of human
potential of rural territories; insufficient attention to the diversification of the labor market (to the non-
agrarian employment); migration processes in rural areas.

Land is the fundamental national wealth that is under special state protection. (Constitution of
Ukraine, Article 14). Removing the state from management. Removal the state from the state's
management redistribution and common property in the countryside is the cause of the essential
differentiation of the population is the cause of the essential differentiation of the income level of the
population, possession of land and property. The land is actually concentrated in a small number of
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owners, reduced the efficiency of the use of land, decreased profitability of small and medium-sized
farms. Excessive concentration of land is turning into a monopolization of the agrarian market and
lowering the efficiency of land use, the application of extensive technologies and outdated forms of
labor organization, making the agricultural sector of Ukraine ineffective, and employment in it is not
prestigious [2].

According to Ukraine’s State Committee of Statistics in the first half-year of 2017 the number
of employed population at the age of 15-70, which live in rural areas was 5.0 million people. Among
the employed population in the countryside two thirds of them were hired, almost a third were self-
employed, and 1.0% were employers and free-working family members. The employment rate of the
population living in rural areas was 54.0% in the first half-year of 2016 — 54,3%),among the urban
population - 56.9% (in the first half-year of 2016 — 57,1%). The number of unemployed people at the
age of 15-70 in rural areas were 584.6 thousand people. In the first half-year of 2017 unemployment
rate (according to the methodology of the International Labor Organization) in the countryside was
10.4% of the economically active population (in the first half-year of 2016 — 10,4%). The main causes
of unemployment in the countryside are: seasonal nature of work and dismissed because of economic
reasons and in urban areas — voluntary redundancy, negotiated resignation and also dismissed because
of economic reasons.

Orientation of large farms for export, increase in the volume of cultivation of rapidly
recovered and less labor-intensive industrial crops (which exhaust the earth) monopolization in the
harvesting regions doesn't lead only to rising food prices and insufficient security the domestic market
of certain food products, and also to the permanent dismissal of people employed in agriculture and
reducing their income. Agroholdings actively reduce the number of employees (ensuring employment
only the fifth part of the able-bodied rural population) and reduce the cost of wages [3]. Share of
annual wages fund in the cost of production of agricultural enterprises - 9,7% (if the profitability is not
less than 50% - 4.7%). Competitive advantages of domestic agricultural products are achieved largely
due to the exploitation of the land (step of development of the land fund - 72%) and cheap labor [4].
Heads of enterprises often do not comply with the requirements of legislation about the size and terms
of payment of wages [5].The average wage of agricultural workers in August 2017 was 5797 UAH,
which is 7.9% less than in July 2017, but 48.9% more than in August 2016.

Ukrainians are massively dissatisfied with the level of their wages. Recent studies have shown
that 72% of respondents are very dissatisfied with the level of their wages, 18 are dissatisfied, 6 are
partially satisfied and only 4% are satisfied. Unfavorable wage conditions push the most active part of
the population towards labor migration. The total number of illegally employed and labor migrants is
now estimated at more than 8 million people.

Wages are not the main source of money for the peasants (42.5% of their cash income in
2011). For 55% of the rural population, the main way of self-sufficiency is the management of private
plots. In the conditions of the crisis state of employment in large-scale agricultural production, private
economy became a means of survival and the main area of application of labor peasants. Production in
personal peasant farming with land use up to 1 ha (56.3% of the total number of personal peasant
farming) is directed primarily at satisfying the needs of the family. The most active part of the rural
population combines farm management with trips to earnings to cities [6]. The productivity of
personal peasant farming is low, labor is mostly natural with difficult and inappropriate conditions.
however, small volumes of production make investments in personal peasant farming mechanization
unprofitable. Due to the low level of development of rural territories, small size of land, lack of
financial assets, equipment, high prices for means of production (seeds, cattle, which are purchased at
retail prices), low quality of infrastructure and lack of access to outlets and so on personal peasant
farming can not get proper added value and provide a positive cycle of accumulation and investment
(or spend a significant part of it on intermediaries) [7].

Members of personal peasant farming are in less favorable conditions than engaged in other
types of activities. Art. 4 of the Law of Ukraine "On employment of the population™ relates members
of personal peasant farming to the busy population keeping repeatedly criticized the norm of the Law
of Ukraine "About amendments to some laws of Ukraine on reducing the impact of the global
financial crisis to the sphere of employment of the population ™ No. 799-VI dated 25.12.2008).
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Members of personal peasant farming are considered to be busy when personal peasant farming work
for them is basic, and calculated monthly income per member of personal peasant farming equal to or
greater than the minimum wage [8]. However, the size of a plot of land per member of personal
peasant farming often do not provide a real opportunity to ensure their actual employment and receive
income from farming,which would be enough for normal existence. Besides for the population which
is self-employed in agriculture or working on personal household plots there are not any requirements
for payment of insurance premiums to the matching funds, therefore, in the event of the loss of the
possibility of carrying out its activities, they can not count on an adequate level of social protection of
the state [9]. The current procedure for recording activities of personal peasant farming is also
problematic, in particular in the part to the acquisition or loss of membership in it, which does not
allow many peasants in need of unemployment benefits to receive appropriate public employment
services.

Although the part of personal peasant farming in the gross production of agricultural
products made up more then 55% they do not have any impact on the market (55% of the total land
area belongs to large enterprises). Personal peasant farming - the leading supplier of agricultural
products to the domestic market - do not have even the support of the state, which preserves their
low productivity, reduces motivation to agrarian labor and strengthens a welfare mentality in the
village [10].

There are some unsolved questions of accounting work experience for the members of
personal peasant farming, adequate pensions, insurance against accidents and other types of social
protection. In accordance with the legislation of Ukraine activities related to the conduct of a private
peasant farm, does not belong to the business. Insufficient legal regulation of the activity of such
farms, the status of employed persons, lack of proper state support, cause considerable difficulties for
the peasants working there, leads to the existence of a "shadow" labor market.

Low productivity of rural economies is due not only to the insufficient level of application of
agricultural technologies, but also a significant shadowing of the stages of supply chain: because of
decline indicators of productivity one third of trade turnover is in the shadow [11]. The level of
shadowing of the domestic agrarian sector is estimated in the range of 15-20% (contribution to
informal GDP according to the results of the first quarter of 2012, about 1.5 billion UAH). Shadowing
also determines employment of rural population: in the age group of 15-49 years, the employment rate
in the informal sector in 3.5 times, and in the group of 50-70 years - in 5 times higher than the
corresponding indicator for the urban population. The point at issue is about unregistered production
units of households, and about individuals and legal entities, which work without the conclusion of
employment contracts, and about unlicensed activities in the sphere of harvesting and selling berries,
mushrooms, timber, fish, etc. The shadowing of rural employment increases the burden on social
insurance funds, from which the relevant persons receive funds in connection with poverty and
unemployment, though, some of them are not poor or unemployed [11].

According to the results of a sociological research among rural youth conducted by Ukraine’s
State Committee of Statistics it was found that out of almost 426 respondents 29.4% are dissatisfied
with their work.

The low prestige and unattractiveness of labor in the countryside for young people is mainly
explained by the lack of proper production, labor, material, socio-cultural and living conditions of
work and living.

In particular, this is proved by a survey of school leavers of general academic schools and also
educational institutions on the direction of the agricultural profile. So they do not want to work in this
industry because the salary is low — 31.2% of the respondents; low level of mechanization of
production processes - 24.7; the work is not prestigious and unattractive - 16,4; imperfect organization
of labor - 11.4; unsatisfactory sanitary and hygienic working conditions - 10.5; limited choice of
occupations, specialties, jobs - 5.8%.

Speaking about the forms of management, the respondents preferred cooperatives, small and
joint venture companies. According to the number of people willing to work in agriculture, the
abovementioned enterprises came in the first place (44.3%), private farms of citizens - on the second
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(19.2%), then - agricultural enterprises (17.2%), farms (14.3%) and state agricultural enterprises
(5.0%).

Gives rise to concern the fact that every fourth of the respondents will work in the village for
the time being, but at the first opportunity will try to move to live and work in the city. Consequently,
they can be considered potential migrants. However, the desire and intentions of children in this
support a significant part of their parents. So 39.3% of the respondents answered that their parents
want them to work in the city, and 27.3% - to live and work in the village.

As the study shows, in this way, for most graduates of rural schools,which have already been
trained as cadres for agriculture this industry is not prestigious for their work. At the same time, in the
process of agrarian transformations, the emergence of market relations in a certain part of rural youth,
there is an interest in independent management and entrepreneurial activity. So, every fifth respondent
wants to organize his own business and set up his own agricultural enterprise. The proportion of those
who wish would be even greater if favorable conditions were created, as the development of
entrepreneurial activity hinders in their opinion (in order of priority): impossibility of profitable sales
of products, lack of initial capital and inaccessibility of credit, insufficient level of education,
opposition of managers of different levels, difficult economic and political situation, etc. [12]. At the
same time, youth admit: various forms of ownership of agricultural land (46.2% of respondents),
private (29.7%), collective (14.6%), state (9.5%). Young people are more loyal than other categories
of people to work for a fellow villager, relative, or other private entrepreneur. Effective management
of the labor potential of the village requires improving living conditions, work, life, leisure of the
population; improvement of the demographic situation; strengthening the stimulating and reproductive
function of wages; creating conditions for an effective combination of family and work responsibilities
[13]. It is important to equalize internal and interregional imbalances (including between urban and
rural areas), but this area requires significant financial, managerial and institutional resources.

The current Law of Ukraine of October 17, 1990 No. 400-XII "About priority of social
development of the village and agro-industrial complex in the national economy" still remains the only
act that determines real measures for the social development of the countryside, providing a list of
priority organizational, economic and legal measures to be implemented in rural areas. In particular,
the minimum size of state centralized investment aimed at strengthening the material and technical
base of the social sphere of the village and agro-industrial complex should be at least 1% of GDP (for
the construction of non-productive purposes in rural areas, at least 50% of state investments provided
for by this Article shall be directed). However, the Law is not being implemented, especially in terms
of providing the village with a city advantage (per capita) in the construction of housing, educational
facilities, culture and sports, health, life, trade, gas, water and electricity, communal facilities, etc., as
well as providing high-quality medical, cultural, sports, communal, transport and trade services for the
village [14].

The analysis of statistical data shows that the overwhelming number of villages is outside the
scope of social services. According to Ukraine’s State Committee of Statistics villages are not
provided with schools today - 51.4%, 70.8% of villages do not have children's kindergartens, 41.2% -
institutions of club type, 46.6% of the total number of villages do not have required for each village
doctorate-obstetric item. There are not ahy objects of social infrastructure in villages with a small
number of inhabitant, household services almost completely decreased in the countryside. The
problems of the improvement of villages, housing and utilities and engineering support are being
solved at a fairly slow pace. A little more than 40% of rural streets have a solid coverage and are
lighted [15]. From 1990 to 2009, the village educational network of institutions across Ukraine
decreased by 3.8 thousand preschool institutions, or 69.8%, 1.6 thousand general educational
establishments, or 89.4%, 4.5 thousand cultural buildings, clubs, or 78.6%, 1.3 thousand paramedic
and obstetric centers, or 92, 1% and so on. The retail network in general was down by 46.6 thousand
stores, or by 23%, by 10.5 thousand catering establishments, or 42.6%. According to the
aforementioned socio-economic research made by Ukraine’s State Committee of Statistics in rural
settlements, not all social facilities function. Due to the lack of funds for their reconstruction, repair
and maintenance for their intended purpose, only 63.2% of households are operating in Ukraing,
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78.9% of children's preschool institutions, 97.3% of shopping centers. Even not all primary schools
(95.5%) and hospitals (99.3%) are functioning.

The provision of social infrastructure objects has a clear tendency to decrease - now there is
one hospital in 29 villages, a kindergarten - in three villages, a school, a clubhouse and a nursing
and midwifery point - in two villages. According to Ukraine’s State Committee of Statistics 70.8%
of the total number of settlements in Ukraine did not have children's kindergartens, including 36,5%
with the number of children under 6 years of age - 20-50 persons and more, in 51.4% of settlements
there are no schools, 36.5%, where the number of 7-17 year-old children and young people was 20-
50 people or more.

The level of social adjustment of the village settlement and rural areas in general can only be
achieved by comparing the volumes and qualitative characteristics of their condition in space and time.

First and foremost, for this purpose, priority directions of development of social development
of rural areas should be determined, taking into account the availability of financial support for it.

However, in the state and local budgets there is not enough money not only for the
construction of new ones, but also for the maintenance of functioning social infrastructure objects. The
Ukrainian village is in a financial decline, so there are many problems in this regard. Almost
completely suspended social development processes [16].

Thus, in 2016, due to all sources of funding, the total housing area was put into operation by
16.6% less than in 1990, built apartments for 1 thousand people by 57% less, only 5.2 thousand pupils'
places were put into operation in general education schools, which is 8.5% of the places introduced in
1990. And this despite the fact that the expenditures on education in Ukraine in 2016 amounted to 23.9
billion USD and against 2008 increased by 11.0%.

With expenditures on health care UAH 7.5 billion. only 48 beds in district hospitals and 212
beds in outpatient clinics were introduced in the village, which, before the introduction of such in
1990, was 0.8% and 1% respectively. A similar situation has arisen regarding the introduction of other
social infrastructure objects.

The transfer of communal property of social infrastructure objects belonging to agricultural
enterprises is not provided by filling in local budgets with appropriate finances, and agroholdings, as a
rule, do not see the need to create (support) social infrastructure facilities, although it increases the
attractiveness of the territory, contributes to the improvement of the quality of labor potential, inhibits
the disappearance of the able-bodied population, the destruction of settlements and non-agricultural
spheres of the rural economy. In turn, increasing the well-being of peasants and solving their social
problems is possible only thanks to the integrated development of rural areas by increasing the growth
rates of labor productivity, increasing productive employment (including non-agricultural areas), and
developing entrepreneurship. Decrease in the level of employment, lack of quality jobs, destruction of
non-agricultural sectors and low opportunities for alternative employment in rural areas. In Ukraine,
the employment policy is implemented through state and regional programs aimed at supporting
vulnerable groups of the population (persons with disabilities, youth, women, elderly
persons),however, the proposed measures, mainly aimed at adapting the labor market to the existing
economic realities, and they do not solve the issues of efficient employment of the population.

In the early 1990's rural areas were considered labor-free, but since 1994, the unemployment
rate of peasants exceeds the same indicator for urban population. In 2009, the negative situation was
complicated by the partial return of peasants released in the cities due to the financial and economic
crisis. At the end of 2012, the burden on one job in agriculture was 55 people (from 14 in the Crimea
to 608 in Lugansk region and 302 in Cherkasy region). At the end of 2011, a similar figure was 43
people per one vacant place (from 16 people in place in the Crimea to 164 people in one place in
Cherkasy region). Although the above statistics do not fully reflect the state of things, because it is
calculated only for agricultural workers (data on nonagricultural employment in the reporting
"Number of rural unemployed and agricultural workers and their employment by region" are not
given), but it shows that the problem of rural unemployment has become much worse.

Over the years of market transformation, a category of rural population has emerged,
unemployed people, who for a long period of time can not find work and from year to year, their
number increases slowly. According to statistics, in 2009 in Ukraine, the unemployed of able-bodied
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age in the village were 502.0 thousand people, or 8.2% of the total number of economically active
population, and in cities - 1454.6 thousand people, or 10 , 2% of the total number of economically
active inhabitants.

Certain changes occur in the age structure of the rural population. In the context of the general
tendency towards a decrease in its number, the group of able-bodied people increased, which is
important for the reproduction of the rural labor resources.

At the beginning of 2010, the load of one vacant workplace by skilled workers in the sectors
of agriculture, forestry and fisheries was 53, which is today the largest among the remaining
occupational groups.

The given data testify to the significant negative impact of market agrarian transformations on
the employment of rural population. It can be stated that the consequence of this was a significant
narrowing of the possibilities of employing labor in the countryside, as we have already noted.
Certainly, the special tension and pressure on the rural labor market has led to too much reduction in
the level of employment in agricultural enterprises.

At the same time, the industrial and processing enterprises stopped working, the scope of
service was curtailed, the construction in rural areas declined, etc., which also substantially increased
the above-mentioned tendencies of employment in the countryside.

The change in the natural base of employment formation is mainly influenced by the change in
the size of the rural population and population of villages. Therefore, for their self-sufficient
development, the most important problem of the present is the replenishment of labor resources in
agricultural production and processing industries of agricultural activity. It is extremely important at
the same time not to exclude from the field of view the social and ecological functions concerning the
organization of workplaces in one or another rural area.

It is known that the best opportunities for employment and professional growth existing in
cities, where, respectively, higher wages and real incomes, better working and living conditions, and
the ability to meet diverse needs were always attracted by peasants and especially rural youth.

These factors are the main reason for the depopulation of villages and the reduction of
settlements.

It is possible to identify long-established trends in the countryside, primarily related to the
economic situation in agriculture. Undoubtedly, the general demographic situation in the countryside,
in particular, depopulation processes, changes in the age structure, aging and extinction of the
inhabitants is the most noticeable factor of influence.

It should be noted that the real state of unemployment is much worse than officially registered.
That is, the phenomenon of hidden unemployment, the volume of which, according to various
estimates, reaches 30-50% of the number of employed.

Thus, according to the calculations of the Institute of Economics of the National Academy of
Sciences of Ukraine, hidden unemployment in the agrarian sector of the economy reaches an average
of 38% of the total number of employees. In general, in the village, the amount of hidden
unemployment is 900-950 thousand people, while the actual unemployment rate of the working-age
population in rural areas is estimated at 2 million people.

The level of agricultural development in Ukraine (72.0%) is such that there are almost no
reserves of extensive involvement of new lands. Thus, the resources of the hired labor of the peasants
in the agrarian industry are almost exhausted, which, in the absence of a choice of economic activities,
is the main source of income generation. The solution of the problem of rural employment lies outside
the sphere of agrarian production as such, and it is necessary to focus on the diversification of forms of
employment in the non-agricultural sector of the rural labor market, with which the development of
the village is closely linked.

The development of non-agricultural employment, absorbing the labor force released from
agricultural enterprises and households, will significantly expand the scope of rural labor attraction; to
form a multi-sectoral employment structure of the rural population; slowing down the pace and
minimizing the negative effects of rural migration; create conditions for the consolidation of youth in
the countryside through the development of productions that require high qualifications; increase rural
incomes and reduce poverty, increase labor mobility; to form employment focused on the value
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orientation of different social strata of the rural population [17]. Multifunctional development will
contribute to reducing the dependence of rural areas from economically developed cities, as well as
provide an opportunity to increase the number of employed people among categories that need
additional support in the labor market. The most important sectors in terms of rural employment are
the processing industry, wholesale and retail trade, transport and education.

Non-agricultural employment can offer alternatives for the development of labor or
professional development, which for individuals are more attractive than agriculture. The experience
of the countries of the European Union reflects that rural areas, where non-agricultural employment
growth is observed, changed the characteristics of the rural environment. Trade with non-agricultural
products, transport networks and a wide range of services focused on production, consumer and
entertainment needs, significantly strengthen the links between cities and rural areas nearby. This
approach enables rural residents to have better opportunities, reduces the gap in quality of life between
rural areas and cities.

Given the above policies directed at rural areas, it should focus on providing incentives for
employment in the non-agricultural sector, as well as on the ability of households to meet these
incentives. Implementation of state support in the direction of rural development should be
concentrated on the combination of related activities of the "yellow box™ (development of individual
enterprises, industries) to the unrelated support of the "green box" (administrative costs, rural
development, breeding, education, land reform, environmental protection) - measures for the
development of rural areas. This would increase the efficiency of using budget funds in the agrarian
sector and ensure the development of rural territories.

Due to the low wages in agriculture, villagers are trying to find employment in other sectors of
the economy (only 60% of the peasants work in the place of residence) [18]. This is most
characteristic of young people, which affects the decline in fertility in the countryside, aging of the
population, reducing the number of workers and deteriorating the quality of the labor potential of the
village.

It should be noted that the average size of youth earnings in rural areas is less than in urban
areas, and in the agricultural sector it is one of the lowest in comparison with other branches of the
economy. It is through low wages that full reproduction of the workforce is not ensured and there is no
possibility to properly maintain the family, a significant part of rural young families have incomes,
they do not provide the subsistence minimum. In addition, the amount of wages is almost not
coordinated with the results of the work of employees. Besides, arrears in the payment of wages.
Labor remuneration is often replaced by various types of in-kind payments and, in fact, has lost its
stimulating role in increasing labor productivity, performing only an accounting function.

In the opinion of half of the respondents, their families do not always have enough money,
although they save on everything, even on food. All of the above factors led to the fact that 82.8% of
young people see improvements in the living standards of the villagers primarily due to higher wages.
That is why half of the respondents assess their financial situation in comparison with other villagers
as: below the average - 28.1%, low - 18% and very low - 3.3%, which does not contribute to the
welfare and creation of young families, does not stimulate birth children, undermines health and
causes social and psychological stress.

The employment analysis conducted in the village, particularly young people, shows in
general that its interbranch structure is deformed. In the branches of material production work more
than 80%, and only the rest in the non-productive sphere, in education, culture, health care, household
services, etc.

Too many rural youth have abandoned the attractive labor on farms, complexes, and in the
processing industry, because all this industrial work in the past.Cooperative associations and
cooperatives require much less workforce. But its carriers, education and quality must be much higher
than the previous criteria and must fully comply with international standards.

Currently, there is a direct proportional trend in the growth of the number of employed people
at the place of residence registration by type of economic activity and the number of inhabitants in
rural settlements. Thus, in rural settlements with a population of up to 50 people, the percentage of
employment is 26.8%. At the same time, in densely populated areas - up to 50%. Thus, more than 70%
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of inhabitants of rural settlements with a population of up to 50 people migrate. It should be noted that
almost 1,300,000 employed people work in urban settlements, 384 thousand people - outside the
region, 205 thousand people - abroad.

According to the results of a survey of rural migrants in the Khmelnytsky region, individuals
(age groups 18-29 and 30-39 years old) are the most physiologically suitable for reproduction of the
population (65.7%), including women (81.6%) who have been abroad for a long time, that is, with a
separation from the family.

This undoubtedly negatively affects the process of reproduction of labor potential.

According to the level of education received - 42.2% of the persons have higher education,
which makes 42.2%, including - 36.8% of women.

According to respondents’ survey, in the studied region, the most important reasons for labor
migration are the low salaries of rural residents - 39.2% and the lack of work - 40.2%, as well as:
absence of work in the specialty - 2.9 %; lack of permanent work - 13.8%; other reasons - 3.9%.

Regarding the duration of labor migration, the situation is as follows: up to 3 years - 19.6%,
including women - 28.9%; 3-5 years - 39.2%, including 39.5% of women; over 5 years - 41.2%, of
which 31.6% are women.

According to the directions of labor migration, the following is typical: 26.5% of respondents
in the studied region work or worked in the CIS countries. Among them more than 90% of migrants
are employed in Russia, in particular in Moscow and Moscow region, Tyumen region, St. Petersburg.

According to the analysis, 73.5% of the interviewed respondents work in other countries, in
particular in Portugal, Spain, Italy, England, Germany, Poland, Czech Republic, Greece, Canada, the
USA, etc.

Studies show that more than 90% of respondents want to return to Ukraine provided that the
following socio-economic issues are resolved:

- ensuring sustainable development of rural areas and rural social infrastructure, meets
international standards and norms - 8.8%;

- availability of work in the specialty and proper social and living conditions - 20.6%;

- adequate wages, guarantees of social payments and an increase in the total income of the
rural population - 60.8%;

- bringing the current legislation of Ukraine in line with international standards on social
protection, stimulation and development of entrepreneurship - 9.8%.

Among the main social consequences of the migration of Ukrainian peasants, which are
closely interrelated, one should highlight the following: rapid rates of aging of the Ukrainian village
and an increase in the indicators of the demographic burden (the ratio of persons of incapable working
age to persons of working age); as a result of a decrease in the population (density) of rural residents,
the process of destroying the settler's land was accelerated. The migration caused a sharp aging of the
rural population. In almost half of the regions of Ukraine, the proportion of rural residents older than
working age reached a third or exceeded this amount. According to Kharchuk S.A., only about 10% of
the total share of young people entering into working age remains at work in agriculture. The number
of agrarian workers in the rural settlements remote from the cities is especially intensive [19].

The level of participation of the rural population in labor migration is twice higher than in the
urban one - 8% of the rural working-age population (4% of the urban working-age population) are
attracted to them. This is due to the fact that the rural population is more motivated to find work
abroad, since it has much less opportunities to find employment in the community. The most common
types of economic activity of labor migrants from the rural population were construction (59.8%),
domestic work (16.8%) and agriculture (9.1%). It should also be noted that almost half of labor
migrants from rural areas (47.5%) were young people (15-34 years).

It is difficult to determine the volume of labor migration in Ukraine. The main source of
statistical information on migration in the state statistics bodies is the data of filled arrival / removal
registers showing only the transfer from one place of permanent residence to another but does not
reflect the actual picture of migratory flows.

The rapid growth of the proportion of people of working age in the total number of peasants
increases the economic burden on the able-bodied population. The decrease in the number of villagers
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in Ukraine is allegedly in line with world trends, but there is no redistribution of jobs to adjacent
sectors that are serviceable for the direct production of agrarian products (supply of means of
production, production and technical maintenance, harvesting, processing, storage, transportation and
sale products, road transport, communications, etc.). So, the main task is not to preserve the number of
rural residents per se, but in conjunction with the optimization of the division of labor in rural areas
and the diversification of employment.

The state must shape the behavior of economic actors, primarily employers, on the principles
of sustainable development (with an emphasis on the social component of rural development, effective
management, de-agrarization of employment and preservation of the natural environment of the
village). From the point of view of state policy, attention should be focused on the effectiveness of
investments in the social sphere, and the priority should be the optimization of the labor market and
the sphere of labor relations (including ensuring compliance with the current labor legislation by
employers, supporting personal peasant farming , promoting de-agrarization of employment, etc.). To
mitigate the problem of rural employment, it is necessary:

In addition to promoting the growth of profitability of agricultural enterprises, including
through increasing labor productivity, state policy should be aimed both at encouraging owners of
agro-enterprises to increase the share of the wage fund for hired labor for peasants (wages should
become the main part of personal income), and control over the strict observance of legislation by
owners in this area from outside. In the absence of state control, large landowners will continue the
policy of understating wages and purchasing prices for products of small agricultural enterprises
(including personal peasant farming).

To ensure the growth of personal incomes of the rural population, it is necessary to promote
the intensification of production in enterprises and in personal peasant farming by:

- development of state policies aimed at supporting a small agricultural producer. In particular,
despite the fact that the development of domestic agro-production occurs in conditions of an increase
in the number of personal peasant farming with mechanized labor and irregular working hours, to
direct the state's assistance to provide personal peasant farming with small mechanization facilities or
to promote the formation of enterprises (cooperative associations) that provide personal peasant
farming with the relevant services. Concentrate state and regional agrarian policy on establishing
integration links between personal peasant farming and other sectors (marketing, processing, etc.) and
creating an infrastructure for support;

- implementation of policies aimed at the formation of commodity-type farms (including
personal peasant farming), expansion of volumes of intensive crops production and livestock breeding
development;

- to facilitate the conduct of a small agricultural producer of production to promote the
development of production cooperation and the introduction of a system of non-financial state support.
Cooperation also provides for the merger in the following areas: processing and sale of products;
supply of means of production; crediting; production service. Non-financial state support should
include: state regulation of product sales (monitoring and forecasting prices); analysis of samples of
soils, water, animal health; providing advice for various manufacturers' industries; promotion of
transportation of products. It is advisable to introduce the construction of centralized state and private
storage facilities and create a system of crop insurance;

- raising the professional level of managers of farmers and private farms in agricultural higher and
secondary specialized educational institutions and setting up advisory services to assist
agricultural production in oblasts and regions.

REFERENCES
1. Gavrilko P.P. Priorities for the Preservation of Labor Potential of Rural Territories [electronic

resource] / /P.P. Gavrilko // Effective Economy. - 2012. - no. 5 - Access Mode
http://www.economy.nayka.com.ua/index.php?Operation=1&iid=1149

71


http://www.economy.nayka.com.ua/index.php?operation=1&iid=1149

The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™

Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Melnyk S.V., Retvtsev I.V. Problems of employment of the rural population of Ukraine
[electronic resource] / Ed. Y. V. Kosinska - Lugansk: Research Institute for Labour and Social
Affairs, 2011. - 64 p., p.9 - Access Mode: http://www.lir.lg.ua/docs/zanjatost_sela_2011.rar
Explanatory Note to the Draft Resolution of the Verkhovna Rada of Ukraine "On the Concept of
Land Reform"

Problems and Perspectives of Development of Rural Territories of Ukraine (on the example of the
Carpathian region): Scientific and Analytical Report / [V. V. Borschevsky, H. M. Prytula, V. Y.
Krupin, I. M. Kulish]; National Academy of Sciences of Ukraine. Institute for Regional Studies;
[Sc. Ed. V. B. Borschevsky]. - Lviv, 2011. - 60 pp.

Popova O.L. Social and Environmental Parameters of Agricultural Enterprises: Differentiation by
Economic Classes / O.L. Popova, L.L. Pankratova, M. Betliy // Economy and Forecasting. -
04.2010. - p. 110 - 125.

Popova O. L., Social and Environmental Parameters of Agricultural Enterprises: Differentiation
by Economic Classes / O. L. Popova, L. L. Pankratova, M. Betliy // Economy and Forecasting. -
04.2010. - pp. 110 - 125.

Ledel M. A., Gazuda L. M., Gotko N. M. Foreign Practice of Rural Development Management:
Transformation of Experience for Ukraine. - Agroincom. - 2012. - no. 4-6. - pp. 66-74, p. 66
Ukrainian Model of Agrarian Development and Its Socioeconomic Reorientation: Sc. Doc. / [O.
M. Borodina, V. M. Heyets, A. O. Gutorov et al.]; for ed. V.M. Heyts, O.M. Borodina, I. V.
Procopa; National Academy of Sciences of Ukraine, Institute of Economics and Predicted. - k.,
2012.-56p.p.9

Zalizko V. D. The Impact of Agricultural Holdings of Agricultural Enterprises on the Socio-
Economic Development of Rural Areas / V. D. Zalizko // Economy of Ukraine - 2013. - no. 6
(619). - pp. 71-78.

Dovzhuk B., Transformation of Rural Employment in the Conditions of Agrarian Reform //
Ukraine: Aspects of Labor. - 2013. - no. 3 - pp. 16-21.

Mahsma M., Modern Tendencies in the Payment of Labor Employed in the Agrarian Sector //
Ukraine: Aspects of Labor. - 2015. - no. 6 - pp. 3-7.

Tetkin V. I., Improvement of the State Policy of Social Development of the Village // Economy
of the Agroindustrial Complex. - 2015. - no. 11 - pp. 19-24.

An Analytical Report to the Annual Address of the President of Ukraine to the Verkhovna Rada
of Ukraine "On the Internal and External Situation of Ukraine in 2015". - K.: Niss, 2015. - 684
Pp.

System Weaknesses in the Ukrainian Labor Market and Priorities for its Reform: Analytical
Report/ Ed. Y. A. Zhalila. - K.: Niss, 2010. - 47 pp.

Theory, Policy and Practice of Rural Development / Ed. Dr. Econ. Sciences, Corr. Casu, O. M.
Borodina, Dr. Econ. Sciences, Corr. Uaas IV Prokopy; National Academy of Sciences of
Ukraine; Institute of Economy and Forecasting, 2010. - 376 pp.

Mogilny O. M., State Policy in the Development of Rural Areas/ A. M. Mogylny // Economy of
the Agroindustrial Complex. - 2010. - No. 10. -pp. 125-131.

Kudla N., Multifunctional Development of Rural Territories from Basic ldeas to Activating Local
Entrepreneurship / N. Kudla // Economy of Ukraine. - 2008. - No. 1. - pp. 62-71

Talan M., Employment in the Countryside: Problems and Perspectives / M. Talan, V. Berlinsky //
Man and Labor. - 2006. - no. 9. - pp. 17-20

Harchuk S. A., Organizational and Economic Factors of Increasing Employment in the Village /
S. A. Kharchuk // Agroinkom. - 2010. - no. 4-6. - pp. 81-84.

Received: 20.11.2017
Reviewed: 14.12.2017
Accepted to publishing: 22.12.2017

72


http://www.lir.lg.ua/docs/zanjatost_sela_2011.rar

The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu™
Economic and Engineering Studies
Ne. 2 (2), 2017
http://jees.usch.md/ e-mail: journal.ees@usch.md

CLIMATE CHANGES IN UKRAINE: AGRARIAN ASPECT

PROKOPENKO KATERYNA,
PhD in Economics, senior researcher,
e-mail: k_prokopenko@ukr.net,

UDOVA LYUDMILA,

PhD in Economics, senior researcher,
Institute for Economics and Forecasting,
National Academy of Science of Ukraine,
Kyiv, Ukraine

e-mail: u_lyudmila@ukr.net

Abstract. The article identifies and substantiates the challenges and prospects of agriculture under the
climate change. Ukrainian agriculture serves as an important component of global food security, whose further
development is dependent on natural resources, the environment and climate change. Agriculture is a significant
source of greenhouse gas emissions, however, at the same time, it is suffering from the climate change itself.
Although Ukraine is not included in the list of the most vulnerable to global warming regions on our planet, if no
appropriate urgent action is taken, the climate change will continue to pressure on the agricultural ecosystems.

The authors highlight positive (changed terms and conditions of harvesting, increased efficiency of
fertilizers, etc.) and negative (deterioration of grain quality, increased frequency of droughts, etc.) effects of the
climate change on agriculture; they identify and summarize the main measures to reduce the negative impact of
agriculture on climate change and propose various basic adaptation measures that would mitigate the negative
impact of the climate change on agriculture.

Under the conditions of climate change, an important factor in improving the efficiency of agriculture is
a rigorous distribution of arable lands between separate crops with regard to climate change. One of the
important measures to improve the crop rotation pattern is including so called "niche™ crops that have a
significant potential for the diversification of the oilseed-and-grain pattern, which dominates in the crop
rotations in southern Ukraine.

Keywords: climate change, greenhouse gases, precipitation, temperature, agricultural sector, low-
carbon agriculture, niche cultures.

JEL: Q10, Q19

UDC: 338.43(477)

Introduction. The current development of the agrarian sector is based on the concept of
sustainable development which covers the economic, environmental and social challenges that society
face today. It changes traditional views on agriculture. As the world population is growing, agriculture
strengthens its position as the main supplier of resources to provide humanity with food and income in
order to improve their living standards. At the same time, agriculture is a significant source of
greenhouse gas emission which is a major cause of global climate change. Thus, if the volumes of
agrarian production keep increasing, its negative impact on the environment is upscaling. On the other
hand, climate change increases the risks of agricultural production. Consequently, the society faces the
need to modernize the traditional model of agrarian production, taking into account the global climate
change.

Analysis of recent researches and publications. Several authors believe that climate change
is a major issue related to global food security. Its effective provision is possible under condition of
improvements made to the management of agricultural systems and available natural resources. The
future of food security directly depends on natural resources, the state of the environment and climate
change [1, p. 12; 2, p. 15; 3, p. 108].

The aim of the articles. The objective of research is to analyse the main aspects of climate
change impact on agriculture in Ukraine, to justify measures to minimize its impact on agricultural
production and reduce the impact of agriculture on the environment.

Research results. Ensuring food security is possible by creating appropriate conditions to
adapt agricultural producers to modern changes. Transformation in the agrarian sector should be done
in order to feed the growing population of the planet (according to the World Bank forecasts, by 2050
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the population will increase to nine billion, and food production worldwide - by 70-100%), to reduce
poverty and to ensure the economic growth without harming the natural resource potential.

The World climate change is happening faster than scientists predicted. At the end of 2015, at
the 21° Conference of Parties of the UN Framework Convention on Climate Change, the Paris Climate
Agreement [4] was adopted and was signed on behalf of Ukraine in April 2016 in New York [5]. This
agreement replaces the Kyoto Protocol to the UN Framework Convention on Climate Change.
Assembly of the Paris Summit aimed to study strategies to stabilize greenhouse gases in the
atmosphere at a level that would prevent dangerous anthropogenic interference into the climate
system. Scientific research results show that 2°C temperature increase on Earth, compared to pre-
industrial times, will have dangerous and unpredictable effect on climate (faster melting of glaciers
will lead to flooding the coastal towns and small islands, the extinction of many species of animals and
other destructive weather events). Since 1850, the average temperature has increased by 1°C, though
the agreed safe limit for global warming is 2°C. Moreover, the level of CO; has grown up by 30% after
the Industrial Revolution, since 1979 the ice melt in the Arctic Ocean has increased (by 4% in 10
years), the new century will have 9 of 10 hottest years [6].

Therefore, the aim of the Paris Summit was to develop ways to constrain carbon emissions,
enabling countries to continue economic development and provide support to the least developed areas
and those most affected by rising temperatures.

Within the framework of the Paris Agreement the global goal of preventing temperature
increase of more than 2°C in comparison to pre-industrial level has been set, aiming to reduce this
temperature to 1,5°C [6].

The main reason for the Agreement ratification in our country is the fact that the issue of
greenhouse gas emission reductions for Ukraine is connected to decreasing of the share of fossil fuels,
ensuring energy independence, differentiation of energy supply and sustainable development of the
country.

However, the fight against climate change requires significant financial resources. Experts
estimate that global climate change requires 114 trillion USD, and Ukraine needs more than 100
billion USD. In the autumn of 2017, an attempt was made to find sources of funding at the climate
conference of the signatories of the United Nations Framework Convention on Climate Change (COP
23) in Bonn. These issues were discussed, in particular, in the Bonn Zone, which directly concerned
the real economy, the public and the financial market. Participants exchanged advances in
technologies and financial instruments to reduce emissions, accumulate financial resources [7].

According to the World Economic Forum, the delay of global warming within 2°C by 2030
costs 114 trillion USD. But according to the Climate Policy Initiative, the world spends over 500
billion USD each year on climate change, that is, the gap between needs and capabilities. It was
indicated that the main problem is the lack of a regulatory framework for the functioning of this
market segment. The climate deal should be approved by the NDCs (Nationally Determined
Contributions) and the mechanism for exchanging certified greenhouse gas (GHG) emission reduction
units [7].

Large companies already understand that ignoring climate risks (floods, droughts, etc.) can
lead to future losses and they are preparing for a potential increase in the price of greenhouse gas
emissions in the future. That is why, due to the lack of a single standard for green projects, they
actively use debt-climatic finance and prepare to increase the price of greenhouse gas emissions in the
next 3-5 years, for which they actively reduce greenhouse gas emissions, increase energy efficiency
and production of electricity from renewable sources. In addition to this, the market for greenhouse
gas emissions trading should operate, with fluctuations in prices for allowances, taking into account
supply and demand. As a result, countries where emission reductions will be relatively expensive will
be able to buy them where emission reductions can be achieved at lower cost.

Ukraine committed to reduce greenhouse gas emissions and build a "green™ economy. That is
to rebuild its economy, make it energy efficient, switch from using traditional energy resources (coal,
gas) to renewable energy sources. It will cost more than 100 billion USD, which is comparable to the
country's external public debt. According to the conclusions of the "Zone Bonn" COP23 panel to solve
the above mentioned problems both the world and Ukraine should move in the following direction:
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- introduction of public-private mechanism of accumulation and distribution of climatic finance
as the most effective for solving these problems;

- ensuring the growth of the climate finance market, which requires a universal mechanism for
the accumulation of money;

- harmonisation and unification by each country of its own regulatory framework in the field of
green finance;

- introduction of common standards for the definition of "green assets™ at the international level,
which will allow companies to invest in projects or other companies around the world on
unified basis [7].

The impact of climate change on agriculture

The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (hereafter
referred to as the Report) covered current climate change and its causes, expected climate change,
risks and impacts, future approaches to adaptation, mitigation and sustainable development at the
global level. In this report, it is much more explicit in comparison to the past indicated the uniqueness
of the warming and the widespread climate change.

The main conclusion of the report is a proof and evidence of human impact on climate change.
Anthropogenic emissions of greenhouse gases caused by economic development and population
growth have led to unprecedented levels of atmospheric concentrations of the main greenhouse gases -
carbon dioxide, methane and nitrous oxide - in the last 800 years. Consequently, the world needs
substantial and sustainable decarbonisation, which, along with adaptation measures, will limit the risks
of climate change.

The report provides evidence that climate change is already taking place. Each of the last three
decades was warmer than the previous one and warmer than any other starting from the beginning of
the observation. By the end of the century the temperature will probably rise for 3,7 to 4,8°C or above.

The report provides pessimistic predictive assessment of food security in the context of
climate change. Observations prove its negative impact on crop yields. In particular, in regions with
tropical and temperate climate, a temperature increase of 2°C without adaptation to it will negatively
affect the yield of wheat, maize, soya, and rice, although it will have positive effects in some regions.
A global temperature increase of 4°C with the reduction of renewable sources of water and increased
competition for water resources will trigger food security risks globally.

To predict changes in the climate system under assessment report on climate change a set of
four scenarios was defined, it’s called the Representative Concentration Pathways (RCP). They
determine the approximate total amount of radiation exposure? in 2100 compared to 1750.

The four RCP scenarios include:

- emission reduction scenario, which is expected to have low climate impact (RCP 2.6);
- stability scenarios (RCP 4.5 and RCP 6.0);
- high GHG scenario (RCP 8.5) [4, p. 29].

The change in global temperature at the end of this century is likely to exceed 1,5°C compared
to the period 1850-1900 in all scenarios of RCP, except for RCP 2.6, 2°C in RCP 6.0 and RCP 8.5
scenarios and may exceed 2°C in RCP 4.5 scenarios. Warming will continue after 2100 according to
all scenarios of RCP, except for RCP 2.6 [8, p. 19-23].

According to the research conducted on the basis of the scenarios covered in the Report, in the
period from 2010 to 2070 the temperature is expected to rise throughout Ukraine: about 1,65°C
(Steppe) and 1,74°C (Forest-steppe) for the RCP 4.5 scenario and between 2,68°C (Mixed forests) and
2,98°C (Steppe) for RCP 8.5 scenario [9, p. 21].

2 Factors influencing climate change are natural and anthropogenic substances and processes that change the
energy balance of the Earth. Radiation influence is a quantitative indicator of changes in energy flows caused by
the change of these factors by 2011 compared to 1750. The positive value of radiation exposure leads to an
increase of surface temperature, and the negative one leads to its decrease.
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According to forecasts, climate change will not significantly affect the average rainfall. In the
scenario RCP 4.5, the change in rainfall will range from 13 mm in the Steppe zone to 55 mm in the
Forest-steppe. Tangible changes will take place in the scenario RCP 8.5 - more than 80 mm in the
zone of Mixed forests and less than 13 mm in the zone of Steppe [9, p. 22]. And it is the Steppe area
that may have a significant reduction in production by 2070 due to climate change. According to some
estimates, wheat output will probably be reduced by 11% for the RCP 4.5 scenario and by 18% for the
RCP 8.5 scenario [9, p. 26].

In addition, within the framework of the University of Notre Dame project, an assessment of
the Global Adaptation Index (ND-GAIN) [10] is being made, which forms the world ranking of
vulnerability to climate change, given countries’ readiness to improve their resilience to climate
change.

According to the University of Notre Dame, in the world ranking Ukraine is the 62th among
180 countries and it has the index ND-GAIN of 57,6 (New Zealand has the highest — 81,9, and Eritrea
has the lowest — 24,9). This index is calculated on the basis of the vulnerability index and the readiness
index to improve stability. The vulnerability index for Ukraine in the last period is improving: in the
last few years it has decreased from 0,339 to 0,328. It identifies overall vulnerability by assessing the
following components: food, water resources, health, ecosystem services, human habitat, as well as
infrastructure. The worst scores in Ukraine were the following: the intensity of agriculture, the water
level, the capacity of the dams. The readiness to improve the sustainability index (taking into account
three components - economic readiness, readiness of management and social readiness) in the last
period deteriorated from 0,511 to 0,480, primarily due to the indicator characterizing political stability
and the level of non-violence, as well as the level of innovation development.

Thus, according to all estimates, Ukraine is not among the most vulnerable to the global
warming regions on our planet, although the effects of climate change are becoming increasingly
tangible for its territory. According to the data of the Ukrainian Hydrometeorological Center for the
last 20 years, the average annual temperature in the summer has increased by 0,8°C in comparison to
the climatic norm (1961-1990), and the average winter temperature has risen by almost 2°C. Mountain
regions are characterised by slightly lower average annual air temperature growth: 0,7°C in the
Ukrainian Carpathians and 0,3°C - in the Crimean Mountains. Such temperature changes influenced
the rhythm of seasonal phenomena, the frequency and force of extreme weather conditions (abnormal
heat in 2006, 2008, 2010, 2012, 2014, 2015, record snowfalls in the west and central part of the
country in March 2013, etc.).

In the last years of this century, in each period there were local droughts in the south and
south-east, in the central and eastern part of the Forest-steppe zone and throughout the Steppe zone.
The severe droughts that took place in 2007 and 2009 were accompanied by a sharp deficiency of
rainfall and covered significant territory of Ukraine (especially in May-June 2007 and July-August
2009) [11; 12, p. 3-5].

Now there is no extreme climatic situation in Ukraine's agriculture. However, rising air
temperature and uneven distribution of rainfall which has a storm, local character in the warm period
and do not provide an effective accumulation of moisture in the soil, led to an increase in the number
and intensity of arid phenomena. In combination with other anthropogenic factors, this may lead to an
expansion of the risk-taking zone and even to the desertification of some areas of the southern regions
of Ukraine. The repetition of droughts in different agro-climatic zones is 20-40%. Over the past 20
years, the recurrence of droughts has almost doubled. There is a dangerous tendency to increase the
repetition of arid conditions in the zone of sufficient atmospheric humidification, covering Polissya
and northern areas of the Forest-steppe [13, p. 9-12; 14].

According to T. Adamenko, there is a high probability that global warming will lead to
deterioration of climatic conditions for 2 million hectares of land. With the current warming and
unchanged rainfall, part of the territory of Ukraine may become unfit for agriculture in 10-15 years
(part of Zaporizhzhya, Kherson, Mykolayiv and Odesa oblasts) [15].

In the next decade, climate change will have both positive and negative consequences for
agriculture, which will differ, first of all, in agro-climatic zones. Extending the growing season will be
favorable for farmers of Polissya area and in southern regions may lead to increased drought.
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The results of research carried out at the Ukrainian Hydrometeorological Center in relation to
the cultivation of the main grain crops (winter wheat and corn) using climate scenarios allowed to
quantify the reaction of crops to the change of agro-climatic conditions of cultivation.

In particular, the next 10-20 years will be favorable for the production of winter wheat due to
the possible shift of sowing terms for 20-40 days and more efficient use of the conditions of autumn
vegetation, which can lead to an increase in total productivity of crops by 20-40%. According to these
scenarios, in a 25-year period in the northern regions producers will sow sunflower and corn on the
grain of more productive middle and late varieties. For early spring crops (spring barley, spring wheat,
oats) raising the temperature background will cause a drop in their yields due to a decrease in the
growing season and earlier maturation.

Climate change will also have a significant impact on the cultivation of vegetables - the border
of the Steppe will significantly advance to the north, being in the current Forest-steppe zone. As a
result, the northern limit of production of eggplants, sweet peppers and tomatoes will shift to the north,
where these crops will be provided with heat. At the same time, there is a risk of reducing areas
favorable for growing potatoes, cabbage and cucumbers [16]. One of the ways to adapt vegetable
crops to the growth of temperature is pre-sowing hardening against drought, grain cultivation and
seeds with salt. For example, potatoes become more durable to drought, when before landing to warm
it to 35-38°C [17].

Climate change in Ukraine in the direction of warming will also contribute to the formation of
favourable conditions for the intensive development of dairy cattle breeding and breeding of pigs in
the western Polissya and right-bank forest steppe, meat cattle breeding in the Steppe and western
regions of the Polissya [18, p. 203].

Vulnerability assessment of population and climate change adaptation should be a key
component of agricultural policy. Such adaptation measures as preserving water resources in the soil
(i.e., no-till), the introduction of drought tolerant varieties of agricultural crops and the development of
irrigation are crucial for increasing resistance to climate change and food security, especially in the
South [19, p. 9].

For agriculture, warming will have both positive and negative effects. The following should be
considered as positive: improving conditions and reducing the harvest time; the possibility of effective
introduction of late varieties (hybrids) using increased temperature resources; improving conditions of
winter crops and perennial grasses; increasing fertilizer efficiency. The negative consequences
include: increasing the amount of carbon dioxide will have positive effect on the yield of crops but it
will cause grain quality deterioration; increasing repeatability and severity of droughts during the
growing season; accelerating the decomposition of humus in soils; soil moisture deterioration in the
southern regions; lack of full vernalisation of grain; increasing the number of pests, the spread of
pathogens of plant diseases and weeds due to favourable conditions for their wintering; increasing
wind and water erosion of the soil caused by an increase in the number of droughts and extreme
rainfall; increasing risk of winter crops freezing due to the lack of stable snow cover with a significant
decrease in temperature.

Weather conditions of recent years have shown the necessity of crops adaptation to global
warming conditions, as the cultivating crops profitability to a large extent depends on this.

The impact of agriculture on climate change

The problem of food security and its ecological component have been recognised as one of the
top priorities of the 21 century. The question of increasing food production should be solved taking
into account the natural-resource component, which will reduce the negative environmental impact. In
the context of global climate change, agriculture, as a determining factor in ensuring food security,
faces two interrelated challenges: the modernisation of existing production technologies to counteract
the negative effects of climate on production; having modernised the technologies ensure the increase
of production that minimize greenhouse gas emissions.

Agriculture is a significant source of greenhouse gas emissions. The intensification of the
industry and the introduction of new technologies contribute to its growth. At the same time, the main
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greenhouse gases are methane (CH,) and nitrous oxide (N20), having 21 and 310 times, respectively,
greater potential for global warming compared with CO; [20, p. 26]. The share of world agriculture is
about 10-12% of the total volume of anthropogenic emissions of greenhouse gases, which is
dominated by emissions of nitrogen oxides from soil and methane from intestinal fermentation.

The constant growth of crop production without introducing measures of rational land use
leads to a reduction of carbon stocks in mineral soils and an increase in its emissions from land
cultivation. Growth in livestock production also causes an increase in greenhouse gas emissions (Table
1). Thus, the development of low-carbon agriculture should become a priority in terms of increasing
production volumes [21, p. 24-25].

Low-carbon development is a country strategy that combines climate change and national
economic development priorities. In Ukraine, there was a need for a transition to a sustainable low-
carbon development model, which would reduce the magnitude of the negative impact on the
environment by reducing emissions and increase the competitiveness of products by reducing the
dependence on carbon stock and its share in the cost of the final product [22, p. 23-28].

Livestock breeding is one of the most important factors in the formation of food security of
the country, which provides the population with food, promotes optimal use of food waste and plant
residues after harvest, and provides crop production with environmentally friendly organic
fertilisers. However, it is the main source of greenhouse gas emissions - methane (CH4) and nitric
oxide-1 (N20) [23].

Table 1. Structure of pollutants emissions in terms of production and technological processes in
agriculture and forestry,%

Indicators 2012 | 2013 | 2014 | 2015
;g;rl](;lélture and forestry, land use and forest biomass 1000 | 100,0 | 100,0 | 00,0
Cultivation of agricultural crops using fertilisers (except 0.3 0.3 0.3 0.6
manure)
Cultivation of agricultural crops without fertilisers 0,01 0,4 0,4 0,4
Enteral (intestinal) fermentation 65,4 55,4 | 53,6 | 54,0
Cleaning, storage and use of manure and organic 32.2 412 | 432 | 425
compounds
Use of pesticides and limestone 0,0 0,0 0,0 0,1
Cleaning, storage and use of manure and nitrogen 2.0 2.7 25 2.4
compounds

Source: Calculated by the authors according to the State Statistics Service of Ukraine data for several years.

Another reason for the increase in carbon emissions from agricultural land is the overall
deterioration of the balance and the decrease of humus in soils and the rate of its mineralisation to
meet the needs of plants in nutrients.

Humus is the most valuable organic and biologically active component of the soil. A century
ago the Ukrainian soil contained an average of 4-6% of humus, but now it is 3,2%. It should be noted
that when the soil contains less than 2,5% of humus — it is not black soil. According to the materials of
agrochemical certification of agricultural land, which is carried by branches of the Institute of Soil
Protection of Ukraine, it is defined that every 5 years our soils lose an average of 0,05% of humus. In
monetary terms, during twenty years, this amounts to about 450 billion hryvnia (UAH). To maintain a
proper balance of humus in the soil it is necessary to fertilise 1 hectare of cultivated area with about 8-
10 tons of organic fertilizer annually. Each year, the soil loses about 400-500 kg of organic elements
per hectare and unfortunately it is not possible to replenish this loss. 100 years needed to get 1% of
humus [24, p. 12].

The restoration and preservation of humus and soil fertility contribute to reducing carbon
emissions from land cultivation, which requires the application of scientifically based
agrotechnologies, where the fertiliser is the main component. Unfortunately, in the last few decades,
due to the reduction in livestock population, there is a decrease in the volumes of organic fertilizers (in
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1990 - 257,1 million tons, 2000 — 28,4, in 2014 — 9,9 million tons) [25, p. 147]. The growth of
volumes of crop production and the intensity of exploitation of agricultural land leads not only to an
increase in carbon emissions, but also to the loss of nutrients and minerals, which results in decreasing
the fertility of soils.

In conditions of manure deficiency, using post-harvest corn crops accelerates the infiltration of
moisture into the soil, weakens erosion, absorbs residual undersized nitrogen for harvesting and it is 2-
3 times more efficient than manure®. Crushed post-harvest corn crops remaining in the surface layer of
soil and on its surface take on (quench) the kinetic energy of rain drops, preventing soiling and
formation of the surface crust, weaken erosion and absorb the residual undersized nitrogen, thereby
preventing harvest loss and contamination of groundwater. Moreover while decaying it improves the
harvest of the next cultivated culture [26, p. 9-10].

Sapropel is an alternative source of organic fertilisers, along with sowing fertilizers, post-
harvest residues, various types of compost, etc. [27, p. 28-35]. Using 30 tons of sapropel fertilizer per
hectare in Polissya and Forest-steppe contributes to the formation of an average of 1,3 tons per 1 ha of
humus, in case of increasing fertiliser usage to 60 tons per 1 ha, the formation of humus increases to
2.6 t / ha. Due to this, not only the fertility and moisture-retaining capacity of the soil, but also the
productivity of all groups of crops increases [28, p. 235-237].

Increasing the area under perennial grasses reduces carbon emissions by 17%. In addition to
the use of new soil cultivation technologies, crop rotation as an effective measure to conserve carbon
stock in the soil is an important component, which increases the yield of arable land by 25-30%. The
above mentioned measures will promote low-carbon development of the agrarian sector.

The use of new breeding varieties in crop production is also positive for storing carbon stocks
in a soil reservoir. Adapted to specific natural and climatic conditions, varieties of agricultural crops
allow to obtain high yields at a lower level of mineralization of soils [28, p. 239].

In agriculture, the most cost-effective options for mitigating the impact of climate change are
the rational use of arable land and pastures, as well as the restoration of organic soils.

Niche crops in the context of climate change

Within the conditions of climate change, scientifically grounded formation of agricultural crop
area is an important factor in improving the efficiency of agriculture, taking into account climate
change, adaptation of crop production to these changes, which will result in the most effective use of
natural resources in the new climatic conditions.

One of important measures to improve the crop rotation structure is to include niche crops that
have significant potential for diversification of the monocultural oilseed and grain trend, dominant in
the crop rotation of the south of Ukraine. The main niche cultures are oats, rye, buckwheat, flax,
mustard, camelina, peas, beans, sorghum, etc.

So far, there is no consensus among the experts on which crops to be considered as niche ones
— some researches include crops that require further deep processing and are used in related industries
such as pharmaceutical, confectionery, textile (flax, hemp, thistle, camelina, mustard). Others include
crops and oilseeds, the volume of production of which is several times smaller than the main crops.

Niche cultures can be used as replacement for fallen grains or oilseeds. For example,
buckwheat is one of the latest (by the time of sowing) spring crops, it is widely used as a replacement
for dead winter crops. Flax is also suitable for this. To reduce losses caused by drought, some market
participants replace traditional crops and oilseeds with a drought-tolerant sorghum.

However, these crops cannot become widespread, as they have a limited demand and will be
highly marginal only if they maintain in their niche. However, they are an effective tool for regulating
crop rotation, and in the face of lower world prices for major agricultural crops, especially maize and
wheat, they may be of interest to producers [29].

Oats is considered as a niche culture; its cultivation does not require favourable climatic
conditions, because it is unpretentious to temperatures and has the ability to adapt to different types of

3 3-4 tons of straw is equivalent to 9 tons of manure per hectare.
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soils. Oats is used in the production of agro-food products and as feed for livestock, due to the content
of a significant amount of nutrients.

Rye is one of the few crops that can be grown on scarce land, it is resistant to drought and
frosts. Today, the seed market presents a large variety of high-yielding hybrids of rye, which are well
adapted to sandy soils with low moisture content. Rye grain is a raw material for the baking industry,
green mass is used for cattle fattening.

Buckwheat is a valuable cereal crop grown on black and degraded soils characterized by high
aeration, moisture and waterproof. It is grown without chemical fertilizers and pesticides, because it is
not afraid of weeds, as it can ‘displace’ them from the field. The culture is used both as post-harvest
crops and as green manure for fertilization. Buckwheat is a good predecessor in crop rotation for other
crops, especially when growing it in a wide variety of ways. Cultures grown in crop rotation after
buckwheat are well fed with phosphorus and potassium due to its post-harvest residues. Buckwheat is
a valuable honey culture because in favorable weather conditions, 1 hectare of it can provide 90-100
kg of high-quality medical honey [30].

In the south of Ukraine, mustard is an oilseed crop alternative to sunflower and rape, which
can restore the optimal ratio of crops in crop rotation and provide a stable income to producers.
Mustard improves phyto-sanitary state of the field, acts as an effective green manure and a good
precursor for grain crops (as it suppresses growth of diseases). Seeds are used for the manufacture of
mustard oil, powder for the production of sauces and medicines. Mustard seeds are almost entirely
export-oriented products that are in demand in the European market, especially in Germany [31].

Oilseed flax is a crop, alternative to glabrata rape in crop rotation which may partly replace
sunflower in the structure of consumption. It can be grown in different regions of Ukraine; it is income
equivalent to other oilseeds. The advantages of oilseed flax are, firstly, its drought tolerance, and
secondly, a short growing season that allows flax to be collected at the end of July, making it one of
the best precursors for winter crops. Thirdly, resistance to adverse weather and climatic conditions, in
particular, sprouting is resistant to spring frosts, and the culture itself - to the spillage of seeds and
sinking. It is possible to seed up to 30% of sown area by flax, but the market of oilseed flax remains
niche (0,2% of all crops) and has a small segment in the production of oilseeds (0,8% of crops of
oilseeds) in Ukraine [31].

Camelina is a culture that belongs to the rape family and is grown as an accompanying crop
with beans. Camelina oil is similar to linseed oil for high content of linoleic and linolenic fatty acids
(Omega-3 and Omega-6). Camelina is rarely grown in Ukraine today, except for domestic needs. In
2015, only 71,2 hectares of this crop were sown in the country. Almost all of them were in the Sumy
region.

Table 2. Dynamics of the collected area under niche crops, thousand hectares

Agricultural crops 1961* 1990 2000 2010 2014 2015
Rye 1723,1 517,2 638,1 279,1 | 185,1 | 150,8
Oats 706,4 485,9 481,0 310,8 | 2436 | 2105
Buckwheat 394,8 362,3 528,9 198,6 | 136,7 | 127,7
Oilseed flax 36,2 3,9 2,2 56,3 33,4 62,1
Mustard 2,2 1,6 19,6 106,4 96,3 58,8
Camelina 6,4 1,2 3,7 0,9 0,3 0,1
Peas 725,2 1270,8 285,2 2785 | 1535 | 168,7
Beans 8,8 23,5 33,2 22,6 28,7 35,5
Sorghum 12,2 24,9 14,4 28,7 83,1 50,6

*Sown area.

Source: Calculated by the authors according to the State Statistics Service of Ukraine data for several years.
As noted above, cultures may lose their niche as a result of popularization at the same time

reducing marginality and vice versa. During the last fifty years out of all crops listed in Table 2, rye
and peas have become niche out of widespread crops, but other crops haven’t lost their niche, having
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changed in 2-25 times in the area. Although their marginality, for example, buckwheat, is constantly
changing due to market demand and the area under them changes accordingly.

Conclusion

1. According to the Intergovernmental Panel on Climate Change, Ukraine is not among the most
vulnerable to the global warming regions of our planet. However, the changes that will be observed on
its territory during current century will be substantial and will affect all areas of human life and the
state of the environment. Unless appropriate immediate measures are taken, climate change will
continue to exert pressure on agricultural ecosystems, and this will particularly affect the most
vulnerable regions and populations.

2. One of the most serious problems of the impact of climate change on agricultural production
will be the change in the length of the growing season of agricultural crops. An increase in its duration
will be effective for the agriculture of the northern part of Ukraine, whereas in the southern regions,
due to an increase in the average annual temperature of 1-2°C, arid phenomena can increase
significantly. Taking into account the rising temperatures and virtually unchanged rainfall before
2030, the southern part of the country may become unfit for agriculture.

3. In order to minimize the impact of climate change on agricultural production, the focus
should be on the following adaptation measures: development of agricultural systems with increased
soil protection and moisture-saving qualities, the use of resource-saving technologies and mechanisms;
the use of varieties of agricultural crops with a short vegetative period, resistant to diseases, pests and
droughts, fluctuations in weather and zonal specialization; carrying out measures to preserve the soil
fertility, protect them from processes of water and wind erosion, salinization, flooding and other
degradation processes; development and implementation of integrated plant protection systems from
pests, weeds, frosts, drywall, etc.; development and implementation of energy, water and resource-
saving technologies for integrated land reclamation, restoration and expansion of irrigation in
accordance with predicted climate change; creation and improvement of mechanisms of functioning of
insurance, seed, feed and food funds as a basis for minimizing losses from natural phenomena;
development and implementation of insurance policies against adverse natural conditions.

4. To reduce the negative impact of agriculture on the environment, namely to ensure
minimization of greenhouse gas emissions, it is necessary to ensure: optimization of the timing of
sowing and the selection of varieties of agricultural crops; displacement of climatic zones of
cultivation of crops; improvement of technologies for cultivating land and pastures for the purpose of
conservation and accumulation of carbon in the soil; cultivating energy crops to replace non-
renewable fuels; restoration of degraded soils; modernization of collection systems, storage of manure
to reduce emissions of CH4 and NHs; modernization and implementation of optimal systems for
keeping and fattening farm animals; the introduction of technologies for the introduction of nitrogen
fertilizers that reduce the emission of N,O.

Summarizing the above, it can be stated that measures aimed at reducing greenhouse gas
emissions are close in their content to measures for adapting agriculture to climate change and
promoting the formation of ecological agriculture.
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Abstract. The article deals with the issues of pig breeding production development in Ukraine as the
basis for efficient and competitive functioning of commercial pig breeding.

According to the study results, agricultural production reformation as well as changes in ownership
patterns and other causes contributed to significant losses in swine industry, which also negatively affected the
efficiency of breeding farms - breeding stock-rearing farms - and, in particular, the nucleus.

It has been established that a significant factor that caused the decline in pig breeding is the fact that
most large-scale farms of the industry are oriented to purchase breeding stock of foreign selection.

It is proved that our state needs to change a number of aspects, ranging from the legislation to functions
division (between the state and producers), in order to reach the world level with its own pedigree stock.

The priority directions of scientific support for the development of breeding and breeding work should
be: conducting (realization) purposeful veterinary-protective activity, in particular developing the requirements
to biosafety and the Ukrainian identification system that will be able to control swine breeding; development and
improvement technology of breeding, industrial and small-scale growing and feeding of animals;_amplification
of pig breeding base by creating new meat production farms; improvement of pig breeds by using the world's
best genetic resources, optimizing the variety of animals’ breed of based on the best domestic and foreign
breeds; providing productivity test with piglet; creation of new allowance and feeding technologies.

Key words: pig breeding, export, import, Ukrainian pig breeders association.
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Introduction

A balanced development of the pig products market can be ensured under the condition of
comprehensive modernization of pigs breeding. The world experience proves the significance of the
industry breeding base and the effective use of animals genetic characteristics for modern pig
breeding, that should make the basis for developing a system of complex biological resources
regulation. Organization of the system of breeding in pigs farming is based on the use of modern
breeding methods and takes into account a number of key indicators that will make it possible to
control the population genetic parameters, to assess the genetic potential of the lines, breeds or
individual populations of animals and to determine the influence of various factors on the breeding
efficiency. An adequate functioning of this system starts with the balance of the of pedigree products
market, which will promote the increase of genetic potential, preservation and improvement of
valuable breeds gene pool.

The issue of livestock market functioning, in particular pigs farming, is highlighted in the
papers of I. Balanyuk, P. Berezivsky, R. Grabovsky, S. Dusanovsky, O. Mazurenko, V. Mesel-
Veselyak, V. Mykytyuk, T. Mostenska, I. Yatskiv and other scientists.

The results of the conducted research indicate that the share of live pigs in pig production
exceeds 30%. Therefore, the ways to increase pig farming competitiveness need grounding, and their
development is based on resource-saving technologies and the use of innovative breeding
developments, which enables commodity producers to reduce production costs and increase the
economic efficiency of production significantly. The economic effect of selection is manifested in
increasing the proceeds from the sale of additional production produced during the implementation of
the appropriate breeding programs [1].

The organization of breeding work in pig farming involves the identification of the best animal
in the herd, their further intensive and purposeful use for the improvement and consolidation of
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valuable breeding efficiency in the offspring. Breeding farms can reduce the cost price and increase
pork production through using the selection effect in the process of existing breeds improve as well as
through creating new high-yielding breed groups, intra-breed types, lines and families [2].

Research Methodology

The experience of the efficient pig breeding industry development in Western Europe, as well
as in America (USA, Canada, Brazil), proves that a reliable breeding base with intensive breeding
aimed at pig yield and the meat quality improvement is one of the factors of the industry development
provision. These countries introduce the latest methods of the animals breeding and productive
qualities assessment into the breeding process, including DNA technologies, as well as innovative
approaches to feeding and keeping pigs, which enables them to meet the growing needs of the
population in meat products (the population in the leading countries consume 100 kg of meat and more
per capita, including about 40% of pork) and form their export potential [3].

Pig industry organization in the abovementioned countries is worth noticing in the domestic
practice. Indeed, nucleus (stuff farm) herds are a structural part of large national and transnational
companies, which use rationally the breeding products primarily within the limits of a firm for a three-
stage system: the nucleus herd (the nucleus form); a crossbred reproducer (ancestral form) and
commercial herds (parent form). Mixed fodder factories and pork processing plants work in the
structure of such firms and they form a complete agro-food chain in pig breeding with transparent and
regulated relations among all its participants.

It is also necessary to consider the system for organizing pigs assessment for their phenotype
and genotype used in foreign pig breeding. Thus, artificial insemination method has been fully
implemented in each of the herd categories in Denmark, which contributes to maximizing the use of
the best boars, evaluated for the phenotype and genotype, in the conditions of the test station. All the
information on the pigs assessment obtained in the conditions of the nucleus herds (breeding stock for
reproductive qualities) and the test station (fattening and meat quality) entered the electronic data bank
of the Dan-Brad Company, that calculates the corresponding indices (BLUP method), which are
transmitted to nucleus herds for practical use. This approach to running the breeding programs in
Denmark contributes to the fact that nearly 80% of high-quality pork, as well as breeding pigs, is
exported to other countries including Ukraine [4].

Currently, 11 breeds of pigs are bred in Ukraine, among which the largest (90% of the
livestock) are Large White, Poltava Pork breed and Ukrainian Pork meat. However, the non-
compliance with the requirements on the technology of pigs farming, especially as regards the sow
preparation to the farrowing, causes significant losses of young livestock and, results in imperfect use
of potential opportunities for the commodity offer formation in the pig products market [5].

Violation of the production-technological chain caused changes in the existing system of
introducing young breeding animals breeder' stock in commercial farms and complexes from the
breeding plant and the reproducer to the farm and the which resulted in a significant reduction in the
use of genetic potential. As a result, there was a need for animals of different breeds and hybrids
import. This situation in domestic pigs breeding is conditioned, on the one hand, by organizational and
economic factors, and on the other hand, by lagging of the breeding base on the basic productivity
parameters due to the imperfect organization of the livestock breeding, the unconsidered approach to
improving the genetic potential and obtaining new breeding achievements.

Effective management of breeding work in livestock based on the good interaction of all
structural elements of the breeding scheme is one of the main conditions for pig market stable
functioning. Organizations that coordinate, serve, and are directly engaged in the reproduction of
breeding genetic resources must be identified with indicating their functions and working principles.
Currently, the breeding service in Ukraine operates on two levels, namely state and production ones.
Organizations and departments that are subordinated to various authorities and financed from the
budgets of all levels are the state structures.

At the national level, the Department of the Ministry of Agrarian Policy and Food of Ukraine
is the central body of state management in the field of livestock breeding. It controls partially the state
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of livestock breeding, coordinates the actions of all services and breeding farms. In addition, the
Department is to consolidate the work of associations and other livestock breeding institutions that
function at the national level (Fig. 1).

It is established that the current state management of the livestock breeding is in a critical
condition, due to a number of bureaucratic restrictions, constant staff reduction of civil servants and
unsatisfactory financing. All these do not provide the opportunity to set up sterling units for livestock
breeding in state bodies which fulfill all functions provided by legislative documents. In this regard,
some of these powers were transferred to state unitary livestock breeding enterprises, which are widely
represented in the regions of the country.

In addition, too small amounts of financial support for research institutes of the National
Academy of Agrarian Sciences of Ukraine make it impossible to conduct scientific research on the
genotypes and breeds of pigs in Ukraine. As is known, genetic breeding centers, which function as a
separate structural subdivision of specialized research institutes, also have a low level of technical and
financial support and, in fact, have been inefficient for 3-4 years. The main coordination centre for
livestock breeding is the National Association for Livestock Breeding "Ukrplemob’yednannya”, which
is currently in the liquidation stage. Thus, the activity of the national vertical organizational structure
is suspended, while it must provide high-quality breeding material to agricultural enterprises and
households - producers of pig products - and to monitor the quality of breeding products and the
compliance with the requirements of the functioning of breeding plants and breeding reproducers.

The Ukrainian Association of Pig Breeders performs only an advisory function in terms of
providing pedigree product to agricultural enterprises, which are only members of this professional
association. As noted above, the Ministry of Agrarian Policy and Food of Ukraine carries out only
administrative supervision of pig breeders activity. In 2015, these functions were performed only
partially, and since early 2016, the breeding enterprises of the corporate sector do not report on the
established statistical forms of the industry reporting (Fig. 1).
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Yet, the program "State support of the livestock sector"”, which provides partial reimbursement
of the pedigree animals cost, has a positive effect on the development of pig breeding. Thus, 50%
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(2400 UAH per animal) reimbursement of the cost of animals was paid on an irrevocable basis to the
business entities for the purchase of animals bought from October 2014 to October 2015, including
pedigree male and female of domestic origin ("elite” class) of Myrhorod, Large Black, Ukrainian
Spotted Steppe and  Ukrainian White Steppe, Ukrainian Meat, Red White-Rumped breeds from
breeding farms plants and breeding reproducers.

According to the 2016 passport of the CPCE 2801540 "State support of the livestock sector"
budget program, approved by the order of the Ministry of Agrarian Policy and Food of Ukraine and
the Ministry of Finance of Ukraine dated March 4, 2016, No. 80/319, the general fund is expected to
pay 50 million UAH. In accordance with this program, the cost (up to 50%) of purchased heifers, cows
of domestic origin and pedigree heifers, dairy cows, meat and dairy, meat cows, pedigree male and
female pigs ("elite" class) , pedigree sheep breed, rams, young ewes will be partially reimbursed on
irrecoverable basis to the enterprises for the animals purchased during October, 2015 - October 2016.

Organization of effective work of the breeding service on the industrial level has become
rather important nowadays. The use of selected and improved genotypes taking into account the
breeding value of pigs of intensive breeds and types, the use of the best breed types and lines in
production, as well as the selection process orientation to animals stress resistance and their resistance
to diseases is a characteristic feature of the modern stage of development of the selection process in
pig breeding. Also, an active work on the development of comprehensive methods for intensifying and
assessment of the breeding value of pigs for reproductive, fattening and meat qualities is carried out.
However, the systematic importation of a significant number of pedigree animals into commodity
farms can not provide the desired increase or maintenance of the necessary level of pigs productivity
without a well-established system of best animals selection and on-site high productivity results
consolidation.

At the same time, due to the devaluation of the national currency and the tense epizootic
situation in a number of countries, pedigree animals import from European genetic companies has
been suspended. The experience of using foreign selection pigs reveal some problems in the imported
breeds, since an important requirement of animal breeding - separate production use - is violated in the
production conditions. Also, improper farming and feeding conditions affect negatively animal
productivity, resource intensity and economic industry efficiency.

In addition, foreign breeding companies do not always sell their best genetic resources or
impose restrictions on their use in contracts, which significantly reduces the possibility of productive
selection and affects adversely the development of the breeding industry. In this regard, the need to
invest significant financial resources, high competition in the global market for genetic resources and
the availability of foreign breeding material for pigs are obstacles to the domestic breeding base
development. It is obvious that the violation of the state vertical in the control and coordination of
state livestock breeding institutions, insufficient financing for research and state selection centers, as
well as Ukrainian breeding activity focus on imported genetic resources can significantly reduce the
domestic gene pool, leave an industry without resources for further improvement and without
valuable animal population adapted to local conditions. We believe that state run public authorities
must pay special attention to the development of a set of measures to support enterprises that are
engaged in intensive work on improving genetic resources and the breeding industry base
development. In particular, they are to provide full financing of specialized research institutions,
breeding and genetic centers.

Aim of the article

A comprehensive analysis of Ukrainian breeding enterprises and reproducers development
makes it possible to distinguish two periods in the development of the economic players operation
during 2001-2014: the period of intensive development (2001-2007) and the crisis period (2008 —
present). Thus, 39.8% increase in the number of breeding plants and 64.5% in the number of breeding
reproducers was observed in the first period. A slight increase in the number of pigs in all categories
should be noted during the period of intensive development along with increased funding for scientific
research in the field of pig breeding.
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As for the second stage, 42 breeding plants and 248 reproducers were discontinued during this
period. One of the reasons for this situation was the reduction in livestock breeding funding. In fact,
during 2012-2013, the level of financing covered only two-thirds of the need. In particular, in 2014, no
funding was provided for the budget programs "Breeding in livestock and poultry farming in
agricultural enterprises” (CPEC-2801190) and "Breeding in livestock and poultry farming in research
and development farms" (CPEC-6591080).

Obviously, a rapid decrease in the number of breeding reproducers causes a decrease in pigs
number. The number decreased by almost 82 thousand animals during 2001-2014.

However, despite the decrease in the number of breeding plants, the number of farm animals
increased during this period by almost 90 thousand animals. This situation can be explained by the fact
that the status of breeding plant was given to separate legal entities of vertically integrated structures
which specialize in pig products production, processing and marketing.

It is obvious that ensuring the intensive development of pig breeding on the basis of breeding
youngsters number increase and its productivity growth is possible due to the organization of an
efficient reproduction system of the herd. That is why the study of the pig stock turnover in breeding
farms depending on sex is an important direction of the pedigree base development.

The quality of genetic material is one of the factors providing the competitiveness of the
pedigree pig breeding industry. According to some scholars, the decline of domestic pig breeding was
caused by low quality of the products [6]. However, according to the data of the Ministry of Agrarian
Policy and Food of Ukraine, the share of the main boars of “elite-record” and "elite" exceeds 90%, the
sows number exceeds 85%.

Thus, a multidirectional change was found in the stock of main hogs and sows of the "elite-
record” and "elite” classes during 2001-2014. It should be noted that in 2014 the hogs stock decreased
by 59% along with 53.5% increase in sows. A qualitative change can be considered a positive moment
- an increase in the share of the main herd of the "elite-record" and "elite" class hog stock structure at
5.56 pp, and in the sows - by 13.56 pp

Consequently, the presence of a negative tendency to reduce the pedigree stock will result in
the problems in ensuring a balanced development of the pig products market. Domestic pig production
is distinguished with shortage of breeding resources and specialized breeds of meat and bacon
productivity, and the problem of domestic genetic resources quality remains unresolved. We have
found out that most pig breeders are oriented towards using their own genetic resources to improve
their quality. Thus, during 2001-2014, the breeding farms reduced significantly the amount of boars
purchased - by 6.4 times, the gilts - by 4 times and sperm production by more than 10 times (Table 1).

The situation is obviously conditioned by difficulties in the in pig breeders economic activities
financing as well as their low efficiency indicators, in particular the genetic material quality. Indeed,
positive trends in the industry can provide an increase in agricultural producers demand for pedigree
products. However, according to the Ministry of Agrarian Policy and Food of Ukraine, breeding farms
have significantly reduced the volume of pedigree products sales.

Table 1. Dynamics of boars, gilts and genetic resources purchased by Ukrainian breeding farms

veur Boars Gilts Pedigree (ge:ue::l:‘)azzou rces
animals | % to 2001 animals % to 2001 sperm doses % to 2001

2001 8741 100,00 23072 100,00 1215 100,00
2002 7156 81,87 21284 92,25 1299 106,91
2003 5343 61,13 15452 66,97 1052 86,58

2004 5792 66,26 17644 76,47 1220 100,41
2005 6453 73,82 20223 87,65 1950 160,49
2006 6931 79,29 24156 104,70 1693 139,34
2007 4642 53,11 20210 87,60 1250 102,88
2008 5168 59,12 18737 81,21 1237 101,81
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2009 4118 47,11 16881 73,17 950 78,19
2010 3139 35,91 15043 65,20 669 55,06
2011 3040 34,78 11760 50,97 902 74,24
2012 2398 27,43 9337 40,47 452 37,20
2013 1810 20,71 6247 27,08 269 22,14
2014 1365 15,62 5769 25,00 170 13,99

Source: developed and calculated according to the data of the Ministry
of Agrarian Policy and Food of Ukraine

The data of Table 1 testify that during 2001-2014, breeding farms reduced the boars livestock
sale amount by almost 5 times, sows — by 4 times, and domestic reproducers - reduced the amount,
respectively, by 5 and 4.2 times. This tendency can be explained by both limitied financial resources
of independent agricultural enterprises and the legislative barriers for selling breeding animals to
private farms.

Meanwhile, economic changes in the country resulted in the breakdown of most production
and technological chains. Also, the breeding stock of the best foreign breeding companies began to
outperform significantly the domestic breeds due to inadequate acquisition of the domestic commodity
enterprises with cross-bred young animals and lack of significant selection achievements in domestic
pig breeding within the last 2 decades. Most large-scale farms of the corporate sector of the agrarian
economy are known to be oriented towards the purchase of pedigree pigs of foreign selection for
100% compensation for the purchase of animals for breeding farms and 50% compensation for non-
breeding ones, which stimulated genetic resources import.

It should be noted that the largest volumes of breeding pigs arrivals to farm enterprises of the
corporate sector from abroad was observed during 2006-2008 and in 2012 when the state program for
the farm animals selection support ran.

The largest suppliers of live pigs to Ukraine in 2014 were Germany (71% in the overall
structure), Denmark (8.2%) and France (8.2%). The largest share ranks Large White breed - 48%,
Landrace - 19, Yorkshire - 10, Large White of import selection - 15, Duroc — 6; other breeds account
for 2%. Consequently, in the pig products market, there is a steady tendency to exclude a number of
domestic breeds with their subsequent substitution by imported genetic resources.

Currently, there is a large number of world-known genetic companies on the domestic market,
however, it is rather difficult to determine the amount of the breeding stock imported to Ukraine as
the remount young animals are often imported under the guise of feeder pigs to reduce the cost of all
the related procedures [7]. This precludes an objective assessment of the real situation regarding
Ukrainian pig breeders dependence on foreign genetic resources import.

Hermitage Genetics (63.6%) and Breeders of Denmark (23.9%) occupy the largest share in the
pure-breeding youngsters supply chain in 2014. At the same time, the volumes of pure-breeding stock
are considerably inferior to the supply of hybrids. Also, the acquisition of the progenitor livestock
allows to receive the remount material with appropriate qualitative figures, on condition of proper
compliance with the requirements for the proper organization of the genetic process of the herd on
their own.

Research results

It has been found out that currently the domestic producers of pig products do not use the
breeding products of the world leader in pig breeding, i.e. the United States of America, though Asian
countries, in which the development of pig breeding is growing rapidly, import actively pedigree
young animals from this country. One of the obstacles to importing genetic resources from the US is
the discrepancy between veterinary certificates of the countries.

To solve this situation, some genetic companies, which have repeatedly faced the problems
related to the transportation of genetic material across the border and the imperfection of Ukrainian
legislation, start to open their own representative offices on the territory of Ukraine. Thus, the world-
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renowned Dutch genetic company Nurog BV, a member of the Hendrix Genetics group, established its
representative office - Servolyuks-Genetik Ltd. (engaged in growing and selling Landrace and Big
White maternal pure-bred remount pigs) - in the Orativsky district of Vinnytsia region at the beginning
of 2010 [8]. PIC (Pig Improvement Company), the world leader in pig genetics improvement, plans to
work up the Ukrainian market according to this approach.

The low efficiency of pig production in commodity farms is partly caused by poor quality of
the breeding resources and the violation of integration ties between breeding farms and agricultural
enterprises. Thus, the reproductive qualities of sows, including remount ones, for all breeds used in the
farms were as follows: litter number - 12.0 animals, number of piglets in 30 days - 10.9 animals, the
litter weight in 30 days - 87.6 kg, the weight of a 30 days old pig - 8.0 kg, that is, they correspond to
the level of the elite class and the first class. In breeding plants and breed reproducers reproductive
capacity of sows in all breeds was as follows: litter number - 12.1 and 11.8 animals, number of piglets
in 30 days - 10.8 and 10.0 g., the litter weight in 30 days - 89.0 and 85.6 kg, the weight of a 30 days
old pig - 8.2 and 7.8 kg, respectively [9].

The scientists research results prove that according to reproductive qualities the main domestic
"maternal™ breed of pigs - Large White — is inferior to the best world breeds. Consequently, taking into
account the indicators of pig breeding efficiency in Ukraine, we can conclude that the genetic
capabilities of domestic and imported genetic resources are not fully realized due to the imperfect
organization of technological processes, especially the shortcomings in labor organization,
inappropriate use of methods of cross-breeding and hybridization, insufficient and unbalanced
nutrition, poor material, technical and production facilities [10].

According to the results of our research, we have systematized the factors of the crisis
situation in the development of pig breeding, namely: low demand for breeding production in the
agricultural producers; pig production and production means price disparity, feed, medicine and other
products and services; violation of integration ties in the breeding products production and sale;
reducing the level of state support for the development of scientific and technological progress of the
industry; deterioration of the system of organizational and economic conditions in agricultural
enterprises, etc.

We believe that one of the factors supporting the revival of pig breeding in Ukraine should be
the effective economic regulation of the product market. However, the measures of state support to the
agricultural sector and economic regulation levers are often controversial and not concerted with the
real practice. The limitations of the state budget resulted in a dramatic reduction in centralized
investments that were not timely transferred, which, in turn, affected the accumulation of public debt
and devalued these payments. Meanwhile, the inaccessibility of loan funds and the decline in the
profitability of pig enterprises have deprived them of the opportunity to upgrade their technological
equipment, to complete construction of the facilities started as well as to carry out reconstruction and
technical re-equipment.

It has been established that state support for leasing is important for livestock breeding
development. Due to the complication of the financial situation of rural commodity producers, a new
form of assistance to breeding farms in the implementation of breeding products for lease has been
introduced since 1995, and agricultural enterprises-buyers have the opportunity to buy in installments
and thus support the genetic potential and productivity of pig herds.

The processes of buying and selling pedigree animals got more active with allocating the lease
fund money for breeding animals purchase. According to the State Statistics Service of Ukraine, the
share of the pedigree animals purchase at the expense of the lease fund exceeds 10%. The practice of
lease means use for the acquisition of breeding animals shows the low efficiency of the loans
repayment mechanism. It is the loans repayment that needs to be amended under the current procedure
in terms of increasing the duration of lease use and reducing the size of the down payment, as well as
reducing the number of intermediaries in the lease system, which can have a positive effect in the
agroindustrial chain. At the same time, the funds of the lease fund must be distributed among those
who are ready to bear responsibility for their property, which will contribute to loans return through
lease (Fig. 2).
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Fig. 2. Suggested scheme of breeding pigs lease
Source: developed by the authors
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Lease operations accord with the current legislation, in particular, the Law of Ukraine "On
Leasing", which specifies that farm animals are the objects of lease relations. We believe that the legal
regulation requires clarification of the subjects of leasing relations in breeding stock purchase, namely
the involvement of the following participants: agricultural enterprises registered as subjects of the
breeding which have the certificate; a leasing company - financial intermediary; Ministry of Agrarian
Policy and Food of Ukraine - an authority that controls the compliance of the status of a breeding plant
or a reproducer and a financial manager of budget funds that must compensate the cost of purchased
pigs due to a certain financial transaction in the amount of up to 2,400 UAH / animal; insurance
company - a business entity that takes, for the relevant fee, the risks during the transport of pigs from
the breeding farm to the agricultural enterprise-pig breeder and during their farming until the end of
the lease agreement; veterinary service - a body that controls the conditions for pigs farming in a
breeding farm, in an agricultural enterprise and during transportation; an agricultural enterprise -
lessee.

Having summarized the results of the conducted research on pig breeding development, we
systematized the economic and organizational tools and measures, which can provide its intensive
development.

We believe that the system of taxation for pig breeding companies needs to be modernized,
especially as regards the application of a single tax to group 4 of tax payers and the gradual
introduction of the sales profit tax, which will enable the purchase of modern technologies for the
agrarian sector, and, which is the most important, to ensure the competitiveness of pig products on the
domestic and foreign markets.

Thus, pig breeding revival requires improvement of the regulatory and legal framework, as
well as the distribution of functions (between the state and producers). Highly productive animals
provide extra profits, therefore, agricultural producers interested in pedigree pig breeding should be
concerned with it. However, in a real-world conditions, they are suspended from such work, due to
their “legislative elimination” (Fig. 3).

Thus, the current legislation does not mention a private sector (personal peasant farms) among
the subjects of livestock breeding while in Europe, they came to the conclusion that involvement of
the state in breeding work slows down the process of introducing breeding innovations, and therefore,
these issues are the prerogative of commodity producers and profile associations. The state is to
perform only two functions, namely legislative initiative and control, namely to train veterinary,
technology maintenance, feeding and breeding specialists. All these tasks should be discussed
extensively with all the specialists of the Association member companies.

Special attention in breeding work, at the present stage of development of domestic pig
breeding, should be paid to the commodity enterprises planned supply with remount cross-bred young
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animals with high productive and adaptive qualities. Thus, the establishment of breeding and genetic
centers in pig breeding is the most important condition for the implementation of hybridization and
breeding programs for pigs on a three-level scheme [11].

According to the above-mentioned algorithm for the establishment of a pig breeding system at
Level 1, pure breeding of specialized lines of meat breeds based on Large White, Yorkshire, Landrace,
Durok, Pietrene, etc. should be carried out. It is obvious that 3-4 breeding herds with 4-5% of breeding
stock as a part of the breeding system must be in the upper part of the breeding pyramid. The remount
youngsters faming should be carried out on elevers with the yield assessment conducted using
population genetics methods.

Level 2 is the maternal lines reproduction and obtaining several lines of cross-bred youngsters
for the purpose of assembling commodity herds, which should make 12-11% of the breeding stock that
are part of the breeding system.

Level 3 - the production of a three- and four-line hybrid livestock.

Selection Genetic Centers (SGCs) are to become the basis of the organizational structure of
pig breeding in Ukraine. The breeding work of the SGC should be aimed primarily at the selection and
improvement of the pedigree stock of pig maternal and paternal specialized combined lines by the
method of closed linear pure-bred selection and obtaining cross-bred youngsters. It is necessary to
ensure uninterrupted reproduction of breeding and cross-bred youngsters for breeding and commodity
enterprises located in the zone of regional and interregional pig breeding system. Moreover, the
obligatory conditions for breeding and selection genetic centers functioning are as follows: availability
of at least three specialized maternal and paternal lines consolidated on reproductive, fattening, meat
quality and appearance features, in breeding and selection genetic centers; the number of livestock
must ensure its own reproduction in each herd to support breeding lines in a number of generations;
remount youngsters assessment by their own productivity; automated zootechnical records with a data
bank for breeding herds.

Conclusions

Forage base is an important element in the development of pig breeding as it can not only
ensure quality feeds for pig stock but to reduce significantly the products cost. To solve this problem it
is necessary to provide measures on forages protein and energy content increase, to increase the
production volumes of forages with protein-vitamin and functional additives, to increase the
production of extruded, dry forages, fodder soy concentrate for starter fodder, comprehensive
improvement of liquid feed preparation directly on pig farms, etc.

Priority directions of scientific support for the development of breeding and breeding work
should be: provision of feed in full to the needs; conducting purposeful veterinary and protective
activities, in particular, development of requirements for biosafety and creation of an all-Ukrainian
identification system, which will enable to control the safety of pig breeding; development and
improvement of technology of breeding, industrial and small-scale raising and fattening of animals;
expansion of the pedigree base of pigs by creating new farms of meat production direction;
improvement of pig breeds by using the best world genetic resources, optimizing the composition of
the rock based on the best domestic and foreign breeds; provision of organization of young pigs testing
of by their yield performance; creation of new diets and feeding technologies. We believe that the
functioning of the regional and the creation of an interregional system of pig breeding in the medium
dated prospect based on the organization and operation of new types of enterprises - breeding and
genetic centers - will enable the creation of a domestic competitive breeding base and the production
of highly productive hybrid fattening youngsters.
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Abstract. The main goals of the present work are the influence of drying characteristics on red
beetroot, effective moisture diffusivity determination and the activation energy. The drying characteristics of red
beetroot were investigated theoretically and experimentally by convection drying at different air temperatures,
ranging 50 — 80°C and relative humidity 30,6 — 53,8%. Red beetroot samples were dried from moisture content
of 88,84+0,35% until 9.88+0.5%. The results have shown that, increasing the drying air temperature causes
shorter drying times from 450 min to 240 min. Moisture transfer from red beetroot samples was described by
applying the Fick’s diffusion model. The ef#ctive diffusivity coefficient of moisture transfer varied from
1,471x10® to ,.8145 x10® m?/s in first stage and 6,0094 x10® to 1,19x10’m?/s in second stage of drying process,
over the temperature range analised. The temperature dependence of the difsivity coefficients was described
by Arrhenius type relationship and was found to be 22,33 kJ/mol in first stage and 19,85kJ/mol in second stage
of drying process.

The research aimed to establish the kinetics of the drying process of red beetroot, in order to investigate
the optimal drying parameters for this vegetable.

Keywords: red beetroot, convection, drying kinetics, moisture content.

UDC: 338.45

1. Introduction

The fruits and the vegetables are the fundamental items of a balanced diet. This group of
products is considered as the main source of bioactive compounds and minerals, carbohydrates such as
simple sugars (glucose, fructose, sucrose), polysaccharides, cellulose (such as hemicellulose), gums
and pectic substances, in varying proportions, fibers, micro and macronutrients, but also a high water
content, up to 94%.

Due to the seasonal character of food products it requires their preservation. Drying is
intended to preservation of food products, which can be used as a primary operation or a intermediate
storage process.

Dried fruits are one of the healthiest alternatives to refined sugar and great way to satisfy the
sweet appetite. Chips from dried fruits and vegetables can be a quick and tasty shack during a busy
day. However, dried fruits should be eaten in moderation because of high sugar content and high
intake of kilocalories.

Dried fruits and vegetables besides being consumed as raw products, represents a feedstock
for a wide range of food products, medicines and pharmaceuticals.

Drying represents one of the most used methods for preserving food [1]. This process is based
on the biological principle of xeroanabiosis, which is characterized by partial removal of humidity
from the product, or to a level that results in disruption, reduction or cessation of the microorganisms’
vital functions. Low moisture content at which the bacteria grow is between 25-30%, while for yeasts
is 10-15% [2].

The using of drying as a preservation method offers the possibility of obtaining a wide range
of new products while extending their shelf life. Dried food products have the advantage that occupies
a low volume and weight compared to the raw materials. This aspect has a direct impact significantly
reducing the storage and transportation of dry products [3].

Drying is one of the most complex processes in food industry and one of the most commonly
subjects studied in food engineering field. Optimizing this process can reduce production costs and
improve product quality [4].
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Beetroot (Beta vulgaris) is rich in valuable, active compounds such as carotenoids, glycine
betaine, saponins, betacyanines, folates, betanin, polyphenols and flavonoids [5, 6]. However, fresh
beetroots are exposed to spoilage due to the high moisture content. One of the preservation methods
which is ensuring the microbial safety of biological products is drying. Dried beetroot can be
consumed directly in the form of chips as a substitute of traditional snacks, that are rich in trans fatty
acids, or after easy preparation as a component of instant food.

Convective drying in hot air is still the most popular method applied to reduce the moisture
content of fruits and vegetables. The main objective in drying food products is the removal of water
content up to a certain level, at which microbial spoilage and deterioration chemical reactions are
greatly minimized [7]. Other important objectives of food dehydration are weight and volume
reduction, intended to decrease transportation and storage costs.

This study has the aim to establish the kinetics of the drying process of red beetroot, in order
to investigate the optimal drying parameters for this vegetable.

Abbreviations:

MR, moisture ratio, dimensionless;

DR, drying rate, (g water/g dry matter)/min;

M, moisture content, g water/g dry matter;

Mo, initial moisture content, g water/g dry matter;

Me, equilibrium moisture content, g water/g dry matter;
RH, relative humidity, %; t, drying time, min.

2. The degree of investigation of the problem currently, and purpose of research

Drying is a commonly used technique for improving the product stability of biotherapeutics or
nutraceuticals properties of foods. Most plant products contain high water content (typically >80%,
w/w). Removal of water through drying provides numerous benefits, including ease of handling and
storage, reduction in transportation costs, and improved stability [8].

Drying process involves the application of heat to remove moisture and some means of
carrying-off water vapor after its separation from the tissue plant products. Therefore, the drying
process is a complex unit operation that is carried out with simultaneous heat and mass transfer with
the energy supply.

Although all drying techniques share a common objective, conceptually they are different and
require modification/adaptation based on the properties of the compound. Control of process
parameters of drying is essential to both the quality of the product and the economics of the process.
Chemical reaction kinetics, microbial activity and physical structure in foods all depend on moisture
content, or the corresponding water activity. Hence, is most immportant to predict the variation
moisture content in food, during processing.

The choice of drying method depends on several factors including the physical properties of
the product, application of the product, type of energy source available, container closure system, and
scalability of the equipment. Drying process may be performed by convection (direct dryers), by
conduction (contact or indirect dryers), radiation or volumetrically by placing the wet material in a
microwave or radio frequency electromagnetic field. In addition, forced air or vacuum may be applied
to enhance the rate of dehydration. Over 85 percent of industrial dryers are of the convective type with
hot air or direct combustion gases as the drying medium. Over 99 percent of the applications involve
removal of water. All modes except the dielectric (microwave and radio frequency) supply heat at the
boundaries of the drying object so that the heat diffuses into the solid primarily by conduction. The
liquid must travel to the boundary of the material before it is transported away by the carrier gas (or by
application of vacuum for non-convective dryers) [9].

Several models are found in the literature, representing mass and energy transfer which take
place during food drying. Usually, approximate solutions are obtained with these models by fixing
geometric characteristics (slab, sphere or cylinder) and considering constant transport properties.
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Currently most of the dried fruits and vegetables are produced by the technique of convective
drying, which is the simplest and most economical among the various methods. Air is generally used
as the drying medium because it is plentiful, convenient, and overheating of food can be controlled.

3. Methods and materials applied

3.1. Raw material

Red beetroot (Beta vulgaris L. var. Cylindra) was purchased from a local market.The initial
water content of the fresh material varied between 0,84-0,85 kg/kg. The red beetroots were washed,
peeled and cut into parallelepipedic slices 20 mm in length, 20 mm in width, and 5 mm in thickness.
3.2. Drying process

The drying studies were conducted in the laboratory of unit operations at the Food Science and

Engineering Faculty of Galati. The beetroot drying process was performed in a convection dryer at 50,
60, 70 and 80°C temperature and 30.6 — 53.8% RH values. A1l drying experiments were

triplicated, and average values regarded.
4. Results obtained and discussions

The drying curves of red beet obtained from experiments, M=f(t), where M is the moisture
content of red beets in dry basis and t is the elapsed drying time in min, were converted into
dimensionless moisture content MR (moisture ratio) using the following equation (1):

J"’fr_ll"fg
J'dn _J'dg

MR = (1)

where Mo is the initial moisture content (g water/g dry matter), M is the moisture content at any time
(g water/g dry matter) and Me is the equilibrium moisture content (g water/g dry matter). The value of
M. was determined as the moisture content at the end of drying when the samples stopped to lose
weight [10].

Moisture ratio (MR) represents the amount of moisture remaining in the red beetroot samples
reported to the initial moisture content.

The effect of drying temperature on the moisture ratio is shown in Picturel. The curves reveal
that the decrease of moisture content with time is in a non-linear fashion, indicating that the moisture
movement is controlled by diffusion and that diffusion is dependent on the moisture content of the
samples.

From graph shown in Picture 1, can be observed the influence of temperature during drying on
the moisture content of red beetroot samples. Increasing the drying temperature reduces the drying
time. The time needed to reach equilibrium moisture content decreased with increase in temperature.

It is obvious from Pictures 1 and 2 that increasing the drying temperature caused an important
increase in the drying rate, thus the drying time is decreased.
Drying rate were calculated as quantity of moisture removed per unit drying time per unit dry

solids.
The drying rate (DR) of red beetroot samples can be determined using the following equation
):
DR = Mt+dt — Mt (2)
dt

where Mgt IS moisture content at time t + dt (g water/g dry mater), t is the time (min) [10].
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Picture 1. Effect of drying air temperature and drying time on the moisture ratio of red beetroot

samples.

In Picture 2 is shown drying rate curves of red beetroot samples. It can be observed that the
drying rate intensify with increasing temperature and decreases with increase in drying time of
irrespective of drying temeperature.

Theoretical studies of drying indicate that the drying process can be divided into a constant
drying rate period and one or two falling drying rate periods. This constant drying rate period is
missing from most products with capillary-porous structure such as fruits and vegetables.
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Picture-2. Drying rate of red beetroot samples changes with dryiﬁg time.

In the case of red beet samples, the constant drying rate is too short (insignificant) or missing
totally. This stage being followed by a falling drying rate period. As the samples dries, water becomes
less available on the surface and diffuses from the centre. A moisture gradient between the centre and
the surface is installed and drying rate will progressively fall until equilibrium with the drying air is
reached. During this period the mechanism of internal moisture flow dominates the rate of drying.
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Picture 3. Logarithmic drying curves at various temperatures for red beetroot samples.

The effective moisture diffusivity is an important transport property in modeling of food
drying process, being a function of temperature and material moisture content.

In drying process, liquid diffusion is generally accepted to be the main mechanism during the
transport of moisture to the surface in order to be evaporated. This important phenomenon was
described analytically by Fick in 1855 [11].

When liquid diffusion controls the internal movement of moisture and it occurs only in one
dimension Fick’s equation can be written as

ac d3c

P —Daffﬁ 3)
where
C is the concntration of the diffusing substance (g/mq) at distance x (m) along the diffusion path,
and

Der is the diffusion coefficient (m?/s).

Crank using Fick’s second law proposed Eq. (4) for the effective moisture diffusivity for an
infinite slab [12].

M-M: _ 8 @ 1 (2n+1)2m?Dgp st
Mp—Ms w2 0 ane1) EEXP( 2 ) (4)
where
Derr is the effective diffusivity (m?/s),
and

L is the thickness of samples (m), n is a positive integer.

For longer drying periods is necessary to make some simplifying assumptions. It is assumed
that moisture transfer is unidirectional, the initial moisture is uniformly distributed and the diffusion
coefficient of moisture is constant and negligible shrinkage

_M-Me _ B _2 £
MR=y—% = Rzexp( T Dmﬂ] (5)

The diffusion coefficients are typically determined by plotting experimental drying data in
terms of In(MR) versus drying time (t), [13].according to Eq. (6):
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The non-linear shape of drying curves (Picture 3.) indicates variable moisture diffusivity. Each
curve consist of two falling rate periods (linear shape) for drying.
The linear regression analysis was employed to calculate the diffusion coefficients from the
slopes of the straight lines. The diffusion coefficients were calculated for the first falling rate at each
temperature. The diffusion coefficients for second falling rate periods were calculated without

shrinkage for each temperature.

In Table 1 are shown the diffusion coefficients for each temperature in both falling rate
periods, and regression coefficient

Table 1. Effective moisture diffusivity and correlation coefficient at different temperatures for
first and second falling rate periods

t (°C) R? Derrn X108 (m%s) R? Defrr X108 (M?/s)
50 0,9771 1,4706 0,9891 6,0094
60 0,9834 2,0792 0,9841 17,7336
70 0,9849 2,3835 0,9849 10,2692
80 0,9934 2,8145 0,9867 11,9935

It can be seen that the values of De and Desrz increased greatly with increasing temperature.
Drying at 80°C gave the highest Def values in both stages.

The dependence of the diffusivity coefficient on temperature is often given by an Arrhenius
type equation [14]

where

Dess = Doexp(—2)

()

E. is the activation energy of the moisture diffusion in kJ/mol;
Dy is the pre-exponential factor of Arrhenius equation m?/s; Dess is the moisture diffusivity m?/s;
R represents the universal gas constant kJ/mol-K

and

Ta is the absolute drying air temperature in K.
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Picture 4. The relationship between In(Defr) and 1/(T+273,15)
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The activation energy can be determined from the slope of the Arrhenius plot, In(Desr) versus
1/T,. [15]

The activation energy calculated from the slope of the straight line in Picture 4. It was found to
be 22,33 kJ/mol in first stage and 19,85 kJ/mol in second stage. The activation energy for water
diffusion in first stage is higher than activation energy in second stage.

5. Conclusions

Drying behavior of red beetroot slices was investigated in a hot air dryer at 50, 60, 70 and
80°C. The obtained results showed that total time of drying was reduced substantially with the hot air
temperature increasing from 450 min at 50°C to 240 min at 80°C. The highest effective diffusion was
found to be from 6,0094 x10® up to 1,19x107"m?/s in second stage. The lowest effective diffusion was
from 1,471x10°8 to 2,8145 x10® m?s in first stage of drying process. The temperature dependence of
the diffusivity coefficients was described by Arrhenius type relationship and was found to be 22,33
kJ/mol in first stage and 19,85 kJ/mol in second stage. It can be seen that temperature significantly
affected the drying process.
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Abstract. This paper presents the results of scientific research aimed at studying processes of obtaining
activated carbon from wood charcoal. We presented methods for determining the structure parameters and
specific surface of carbonic adsorbents. Scientific research results allow concluding that wood charcoal is a
cheap and effective material for the synthesis of activated charcoal.

Key words: activated carbon, wood charcoal, physico-chemical activation, pore volume, specific
surface area.
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Introduction

Active charcoal is a product that is increasingly sought after and increasingly used in the
economy by various industries, and its special qualities, especially in the medical field, have
definitively imposed it on the world market. Carbon adsorbents in this field are used as enterosorbents
and hemosorbents for the detoxification of the human body. These opportunities for active coal
characterize it as a product of prime importance in the economy.

The production of the wide assortment of activated carbon and the rapid development of
activated carbon production is due to the numerous applications in the various branches of the
economy, the considerable advantages it offers to the activated charcoal vis-a-vis other adsorbents as
well as to the more frequent use in various technological processes. The volume of active coal
production continues to increase, while improving its qualitative parameters [1, p.224].

The activated charcoal consists of a carbon framework with very fine channels and pores of
varying depths and diameters. They exhibit the property of fixing and retaining on the surface the
organic and inorganic substances with which they come into contact [2, p.216; 3, pp. 37-42].

Due to their physical and chemical properties, activated charcoal are specific and ideal sorbent
materials, which solve many problems of chemical and biological purification of the human organism
as well as of the environment. Active charcoal, being extremely porous materials, has a considerable
internal surface. Due to the adsorption forces, in the porous structures of active coals (in the volume of
micropores and mesopores) adsorption of different types of contaminants takes place [4, pp.425-435].

Activated charcoal can be obtained by three physico-chemical, chemical and mixed processes.
The most commonly used is the physico-chemical activation process, which is based on the interaction
of oxygen, carbon dioxide or water vapor with heavy hydrocarbons filling the pores of the activated
carbonized material and/or amorphous carbon atoms in the charcoal skeleton. This process
applies only when plant substances are already charred [5, pp 170-175]. As an example, wood
charcoal, fruit kernels, nut shells, earth charcoals, synthetic organic polymers, etc., can be considered
as a combination of amorphous coal and hydrocarbons. The activation process is carried out at
temperatures of 800-1100°C in special furnaces.

Various materials rich in carbon are used as a raw material for the production of activated
carbon, e.g. wood, peat, and coal. In the production of active coals used for anti-gas masks and other
specific uses, which must have increased mechanical strength and high volume of micro- and super-
microporous material as raw material, coconut shell is used. It also mentions the use of metal carbides,
carbon black, lignin, waste tires, waste from the production of polyvinyl chloride and other synthetic
polymers [6, pp.803-804].

It has been established that with increasing the ratio of the number of H: C to O: C atoms, the
activation process of the feedstock is facilitated. On the other hand, in the case of a fairly pronounced
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ratio, it is necessary to remove a considerable part of the volatile substances from the raw material. For
these purposes, the coaling process is used [7, 592 p.; 8, 264 p.].

Methods and materials

For the production of activated coal wood charcoal made in Straseni (M-S) and Calarasi (M-
C) was used, intended for the preparation of meat and fish dishes. It is more widespread and accessible
than other raw materials.

Structural parameters and adsorption capacity of activated carbon depends on many factors,
among which the most important are: activity time, activation temperature, steam flow, quality and
origin of charcoal [9, p.271].

It was established that with increasing ratio H:C and O:C, the raw material activation is
enhanced. However, a significant ratio requires the elimination from the raw material of a large
proportion of volatile substances. The charcoal burning procedure is used for such purposes [10,
p.469-474].

The structure parameters and the geometric surface of the carbon adsorbents were determined
from the adsorption-nitrogen desorption isotherms at 77°K [11]. Research has been done on the 1 MP
Autosorb. The structure parameters and the active carbon adsorption capacity depend on several
factors among which the most important are: time of activity, activation temperature, water vapor
flow. An example of such adsorption-desorption isotherms is shown in Figure 1.
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Figure 1. Adsorption and desorption isotherms of nitrogen (77K) on activated carbon
of Straseni wood charcoal activated 60 min at 850 °C

The precise and objective determination of the maximum adsorption value (am) can be
ensured by applying the Brunauer, Emmet, Teller (BET) adsorption isotherm [12, pp 1934-1936; 13,
pp.165-190].

The geometric surface area of the active coals was calculated using the BET equation in its
linear form:

PP _ 1 ol
a(l-PP,) a,c a,c O

m
where
a represents the adsorption at relative P/Ps pressure;

am - adsorption at P/Ps = 1 pressure;
C - the constant that depends on adsorption heat and adsorption condensation.
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In fact, the following correlation is set:

P/P,
————— from P/Ps (2
a(@l—P/P,)

As seen in Figure 2 it is a linear correlation.

A P/Ps
a(1-P/Ps)

Figure 2. Adsorption isotherm in the coordinates of the linearized BET equation.

The values an and C from the presented equations are determined using this figure:

c—-1

gy =—- 3)
a.c
L

ac (4)

The geometric surface (S) of the activated carbons was calculated using the following
correlation:

S =am-® - N (5)
Where
@ is the area occupied by an adsorption molecule in the compact monomolecular adsorption
layer;

N is the Avogadro number.

The volume of adsorbed and desorbed nitrogen is used in special programs to determine the
adsorption capacity and active carbon structure parameters.

The sorption volume (Vs) of pores is calculated from the mathematical relation:
Vs=am -V (6)
where V * is the molar volume of the adsorbate.

In order to determine the quality of the activated carbon thus obtained, a number of
determinations, including the iodine and methylene blue indices, were performed. As a result of the
investigations, it was determined that the iodine value was 1015 mg I»/g, whereas the adsorption
capacity to methylene blue was 110 mg Ix/g. In this type of active coal predominate micro- and
mesopores.

The dimensions of the activated carbon pores were determined from adsorption-desorption
isotherms. An example of a pore distribution curve on their dimensions is shown in Figure 3.
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Pore size distribution of the homogenised activated carbon sample obtained from Straseni
wood charcoal activated 60 min at 850 °C.
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Figure 3. Pore size distribution of the homogenized activated carbon sample obtained
from Straseni wood charcoal activated 60 min at 850°C

Results and discussions

The results obtained with respect to geometric surfaces, process yield, pore absorption volume
according to activation temperature, water vapor flow, activation time and charcoal type are shown in

Table 1.

Table 1: Quality indices of activated carbon charcoal obtained by physico-chemical activation

Type of Temperature, Time, Vapor flow, Rate, Specific So:ptlon
CA °C min mL/min % surface, m?/g Vgr::% €,
S-1 850 30 6 78,1 625 0,402
S-2 850 50 6 69,2 633 0,416
S-3 850 70 6 43,4 833 0,574
S-4 850 90 6 21,3 947 0,631
S-5 850 120 6 - - -
C-1 850 30 6 70,6 580 0,332
C-2 850 50 6 69,0 698 0,425
C-3 850 70 6 54,4 807 0,612
C-4 850 90 6 444 794 0,592
C-5 850 120 6 30,3 649 0,624
T-1 950 30 6 20,0 1249 0,825
T-2 950 50 6 - - -
T-3 750 30 6 69,0 563 0,340
T-4 750 50 6 65,3 644 0,381
T-5 750 70 6 59,3 660 0,490
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D-1 850 30 12 51,3 643 0,406
D-2 850 50 12 44,4 892 0,683
D-3 850 70 12 30 963 0,755
D-4 850 90 12 18,8 1216 0,837
D-5 850 120 12 6,0 1007 0,783

The analysis of the results presented in the above tables allows us to conclude that the
geometric surface of the active coals depends on the activation time, the water vapor flow, the
temperature of the chemical process. Thus, increasing the activation time at 850 °C from 30 to 90
minutes leads to an increase of the geometric surface of the active coils from 625 to 947 m?/g for a
water flow rate of 6 mL/min. (Table 1).

The geometric surface area of carbon adsorbents increases under similar activation conditions
from 643 to 1126 m?/g increasing the water vapor flow from 6 mL/min to 12 mL/min.

This is explained by the fact that the increase in water flow leads to an increase in vapor mass
that reacts more intensely with amorphous carbon, volatile substances in charcoal moving the
chemical equilibrium of the reactions below to the right.

t°C
C(carbon amorf) + H.0 ——» CO+H +AH

t°C
Cx HyO; (substante volatile) + H,O —» XCO + YH; + AH

The increase in the geometric surface of the active coals is synchronized with the increase in
the sorbtive volume of the pores. Thus, the sorbent volume of the pores increases from 0.402 to 0.631
cm?/g for water flow rate of 6 mL/min (tab.1) and from 0.406 to 0.783 cm?®g for water flow rate of 12
mL/min. A special role in the process of producing activated carbon has its activation temperature.

Thus, the results presented in Table 1 show eloquently that increasing the activation
temperature under the same conditions leads to an increase in the active carbon quality indices.
Increasing the activation temperature from 750 °C to 950 °C results in an increase in the geometric
surface of the active carbon from 563 to 1249 m?/g for activation time 30 min and vapor flow rate 6
ml/min. Under the same conditions, the sorbent volume of carbonic adsorbents increases from 0.340 to
0.825 cm®/g. This is explained by the fact that the increase of the activation temperature increases the
water vapor diffusion coefficient in the porous structure of the charcoal, which interacts more
intensely with the amorphous carbon atoms and with the volatile substances in the carbonized wood
[14, pp.93-97].

The analysis of the results presented in the table shows that the increase in the geometric
surface area and the volume of active carbon pores is proportional to the increase of the temperature
and the activation time up to certain values after which these quality indices diminish. This is
explained by the fact that under such conditions the carbon atoms are intensely oxidized in the
graphite structure of the charcoal. Another quality index that influences the efficiency of carbon
dioxide production is the yield of the process of producing activated carbon. This parameter decreases
proportionally with increasing the time, activation temperature and water vapor flow. The efficiency
of the activated carbon production process decreases as the surface area increases and the pore volume
of the carbonate adsorbents increases.

Conclusions

> Quality of activated carbons, determined and presented in the current paper, shows that the
charcoal obtained from Straseni wood and that obtained from Calarasi wood represents a
good and cheap source of obtaining carbonic adsorbents.

> Quality indices of carbonic adsorbents can be programmed depending on the application, by
varying the temperature and activation time and the flow of water vapor.
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»  The geometric surface and pore volume of activated carbons is proportional to the increase
of temperature and activation time up to certain values and then these indices decrease.

» Activation time, temperature, vapor flow was established to produce activated carbon with
high specific structure and surface parameters. Activated charcoal can be used in various
environmental treatment processes.
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Abstract: This paper describes the process of planning the realization stages of a research thesis
(license/master) and classical methods of graph theory are applied to the proposed ones. It is proposed a project
model for planning the stages of realization of a thesis by using project management concepts, taking into
account the requirements of the guide for the elaboration of a license/master thesis and methods of planning in
applied mathematics (the Graph theory). In this paper the solution of the proposed problem was determined by
the following methods: Gantt, Critical Path Method and PERT. It is advisable to run the research work for each
method and the differences between methods.
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The license (bachelor)/ master thesis is a research project, conducted by students or master
students at the end of their studies. The paper represents the results of the candidate's skills and
abilities during the years of study, being developed and applied using scientific research methods and
intellectual capabilities.

Developing a license or master thesis is a difficult process when if it is not planned. It is very
important to make a correct and clear planning in order to achieve the main purpose, the realization of
a scientific research finalizing with a scientific work.

The failure to plan a license/master thesis project leads to an unpleasant end, the reason for not
planning being the following : | do not have time; | have to finish the sentence faster, etc. If there is
no plan there is no control of the stages of the plan.

It is proposed a project model for planning the stages of realization of a license/master thesis
using project management concepts, taking into account the requirements of the guide for the
elaboration of a license/master thesis and methods of planning in applied mathematics (graph theory).

Many economic situations involve the application of applied mathematics, namely the
concepts of graph theories in project management. Not many economic activities can be accomplished
without mathematical calculating tools.

A project is a work consisting of several activities that are carried out once and which has
some established terms of initiation and financing, on a well-defined work area, a budget and a
temporary team that will be dismantled when the work is over. All projects are limited by some
performance, time, cost and domain requirements [4, p.26].

The phase of designing and implementing a project are [4, p.21; 14]:

1. The initiation phase is the beginning of the project. In this phase, the idea for the project is
explored and elaborated. Concept of the project. Marketing’s contribution and competence
study.

2. ldentify and define the project’s problem. Development of a vision. Formation of the mission.
In this phase, the requirements that are associated with a project result are specified as clearly
as possible.

3. Project planning. Strategy development, implementation planning, risk control. In the design
phase, one or more designs are developed, with which the project result can apparently be
achieved.

4. Implementation and execution of the project. Control of the whole work. Making the
necessary corrective action. Potential suppliers or subcontractors are brought in, a schedule is
made, materials and tools are ordered, and instructions are given to the personnel and so
forth.
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5. Done. Final finishing touches. Concluding and evaluating the project.

The article involves going through of the 5 phases of a project with a comprehensive and
detailed study in the project planning phase. The obtained is a scheme that a student has to pass in
order to be able to plan the stages of the thesis in a successful and well-organized manner. At the same
time, the importance of the interdisciplinary link between applied mathematics in the economy is
indicated.

In order to carry out the proposed project, is the completion of a research thesis, either
undergraduate or master, it is necessary to formulate a problem to be solved.

For a more successful approach of the proposed problem it is necessary to answer the basic
questions of the design phase [4, p.24]: What should be done? Who should do it? How should it be
done? When should it be completed? How much does it cost? Through the life cycle of the project we
will answer these questions.

It is a matter of planning the stages of the execution of a thesis, to develop a license/master
thesis. In order to solve this problem, the terms set by the conditions of the license/master thesis and
the predefined times are taken into account.

The general activities and periods for the development of a license/master thesis are [9]:

1. Establishing the theme (the theme of the scientific leader is set or the student proposes a
theme) 11.09-05.10.

. Documenting and processing information 05.10-31.10.

. Drawing up and approving the master thesis plan 01.11-08.11.

. Elaboration and presentation of Chapter 1. 09.11-05.12.

. Elaboration and presentation of Chapter 2. 06.12-11.01.

. Elaboration and presentation of Chapter 3.12.01-01.03

. Final presentation of the practical application. 02.03-30.03.

. Preventive Presentation at the Department 25.04.

. Presentation of the master thesis at the Chair with the opinion of the scientific leader 12.05.

The fixed periods are guidance periods and may vary from day to day. For each stage it is
necessary to consider meetings with the scientific leader for any obtained result or any question
related to the request process.

When preparing the plan, the candidate is the most responsible person in terms of the content
and form of the work and should be permanently guided by the scientific leader.

For presentation of a project and for better organization, networks are used, these being arrows
or bars. The project representation network is the tool used for planning, calendar scheduling, and
monitoring the progress of project work. The network is constructed on the basis of the information
gathered from the division by activity structure and is a graphical representation of the work plan of a
project [1; 3, p119; 7].

A package of operations is defined independently of the other work packages, has defined start
and end points, requires specific resources, involves technical specifications, and has its own estimated
cost [1; 3, p.121].

The most known programming methods in project management using networks are:

1. Gantt's diagram or bar chart.
2. Critical Path Method method (CRM).
3. The PERT method (Program Evaluation and Review Technique) .

The end of the project will be the actual presentation of the thesis / master thesis, the evaluation
being the mark obtained at the public presentation of the researched work.

Expenses related to the realization of the project depend on its field of researched. Generally,
the cost is the lowest cost because it is a personal project and represents an initiation in the field of
scientific research.

Considering the formal terms and periods established for achieving project milestones can
develop activities to be covered. A reformulation of the above mentioned activities and a clearer
presentation of the project are given in Table 1. Each activity has a duration calculated after the period
established in the calendar for the elaboration of the Theses Union. Taking into consideration that the
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process of realizing the thesis dates from October with the proposed research topics and according to
the calendar, it finishes in May, the approximate number of days may be 239 calendar days [9].

Table 1: The activities and the duration of the stages of elaboration of the license / master thesis

Name of activities Past Duration
(Noting activities) mandatory (Days)
activities

1.Establishing the theme (A) - 5

2. Selection and organization of information sources (B) A 20

3. Research and analysis of selected bibliographic sources (C) B 10

4. Defining the topic and writing the thesis (D) B

5. Establishing the objectives and elaborating the methodological D 10

framework for the application (E) C,E 8

6. Problem formulation and development of research tools (F)

7. Chapter 1. Analysis and data processing (G) F 5

8. Chapter 1. Comparison of Existing Results (H) F

9. Chapter 2. Establishing a theoretical support for the realization of H,G 18

Chapter 3 (1) 14

10. Chapter 3. Practical implementation of proposed research | 22

objectives (J)

11. Chapter 3. Theoretical description of the obtained results (K) J 36

12. Drawing of the thesis with introduction and conclusions.

Preventive Presentation (L) K 35

13. Review of the thesis and final presentation of the thesis (M)

14. Permanent meetings with the scientific coordinator (N) L 21
M 30

18

We have some restrictions on chronological sequences of activities: we can not start some
activities until the previous ones end.

Finding the way into a project allows us to determine the impact on it of a change in sphere or
priority. It will know what activities will have a greater impact and what needs to be done to recover
the lost time [4, p.61].

A Gantt chart, commonly used in project management, is one of the most popular and useful
ways of showing activities (tasks or events) displayed against time. On the left of the chart there is a
list of the activities and along the top there is a suitable time scale. Each activity is represented by a
bar; the position and length of the bar reflects the starting date, duration and the ending date of the
activity http [13].

This allows you to see at a glance [13; 3, p.169-176]:

What the various activities are.

When each activity begins and ends.

How long each activity is scheduled to last.

Where activities overlap with other activities, and by how much.

The start and end date of the whole project.
The Gantt chart (Figure 1) can be customized for each student/master, independent of the field
of research, the periods of work can be modified.

The Critical Path Method (CPM) consists of determining the maximum path in a non-circuit
oriented network [6, p.133]. This method determines the minimum time to complete the project after
all activities have been completed.
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Figure 1: The Gantt chart

This method is very useful due its simplicity. It’s based on the arrows network. We can define
an arrow network as a graphical representation of a project which shows us the relationships
between success and tasks. The main characteristics of this network are the graphics. Each activity
is represented with a unidirectional segment, that is to say one arrow. This arrow has a beginning and
an end determined for a node, usually drawing with a circle and also known as an event [10].

There is a situation of adding 2 value 0 activities that do not influence the determination of the
critical road.

To represent the chart of activities in Table 1 or to restore the notations, the activities will be the
arcs of the graph, the points that link the activities will be nodes. Activities | and J will be formal
activities and will precede the activities H and G respectively. The new revolutions of the activities
will be: | precede H, J precedes G, K precedes | and J, L precedes K, M precedes L , N precedes M, O
precedes N and P precedes A (Figure 3). Fictive activities are activities | and J.

The graph representing the activities is a graphical graph (Figure 2) with 14 points and 16 arcs
representing the activities.
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Figure 2: The activity graph given by the CPM method
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Using the CPM method, the critical path of the critical events 1, 2, 3,5, 4, 6, 7, 8, 10, 11, 12, 13,
14 was obtained by the sequence A-B-D-E-F-G-J-K-L-M-N-O. The estimated duration of the critical
road is 210 days.

As we studied in the previous chapter, CPM method is a deterministic method. That means
that it’s necessary to know the approximately duration of the activities based on the
experience and the available resources. But what happens when we can’t determine the duration of
the activity? P.E.R.T helps us in these cases. By means of this method we will be able to estimate
some times for each activity for after calculating the probability of accomplishing it in the
estimated dates. Therefore a difference of CPM, P.E.R.T. is a stochastic method based on the
probability [10] .

The value of the different times that we will use in this method are based on the statistics
information and the time estimation realized regarding to mathematics methods. The correct
estimation of the times is very important to carry out the method in a right way [10].

This different times mentioned before will be three: Optimistic, pessimistic and
more probable.

e t_ —optimistic time. It’s the lower duration of one activity. It’s the optimal time and it is
reached if we don’t have any setbacks.

e T, - pessimistic time. It’s the highest duration for one activity. We will reach this time in the
worst case.

e t, - more probable time or normal time. It will be the value that appears most often in a set
of data with the same circumstances, the statistic mode.

The data with duration of time for corresponding the activity are in Tabale 2.

These estimates are calculated by averaging and dispersion, the errors being maintained within a
normal distribution curve, characteristic of each type of project [15].

The next step is to calculate the estimated time regarding with the three times that we
obtained. The estimated time is the weighted average of the three values. The definition of this
time could be the time that we expect to finish the project. We will give more importance to the
normal time so thereby the equation will be thereby [10,15]:

totdty, +t,
—_— -
g &

Table 2: Activities of the PERT method

Name of activities Past Duration
(Noting activities) mandatory (Days)
activities
optimum probable pessimistic

1.Establishing the theme (A) - 3 5 7
2. Selection and organization of information A 18 20 23
sources (B)
3. Research and analysis of selected bibliographic B 9 10 12
sources (C)
4. Defining the topic and writing the thesis (D) B 5 10 12
5. Establishing the objectives and elaborating the
methodological framework for the application (E) D 5 8 9
6. Problem formulation and development of
research tools (F)
7. Chapter 1. Analysis and data processing (G) CE 2 5 6
8. Chapter 1. Comparison of Existing Results (H)
9. Chapter 2. Establishing a theoretical support F 17 18 22
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for the realization of Chapter 3 (l)

10. Chapter 3. Practical implementation of F 13 14 16
proposed research objectives (J)

11. Chapter 3. Theoretical description of the H,G 20 22 24
obtained results (K)

12. Drawing of the thesis with introduction and | 35 36 40
conclusions. Preventive Presentation (L)

13. Review of the thesis and final presentation of J 34 35 36
the thesis (M)

14. Permanent meetings with the scientific K 15 21 22

coordinator (N)

L 20 30 31

M 17 18 50

Having calculated this variable we will calculate the variance. The variance is a measure of
how far a set of numbers is spread out. It is one of several descriptors of a probability
distribution, describing how far the numbers lie from the mean (expected value). It’s exactly what
we want to know, how far our project to the expected objective is. We will define the variance as.
The variance is the squared of the difference between latest time and the earlier time, all divided in to
36. We will get for all the activities [10,15]:

2 [t?l — to)

o, =———

E 36

Average time and dispersion for the activities of Figure 2 are given in Table 3.
If an estimated project completion time T; was considered, the PERT method includes the

probability factor Z of framing the estimated duration of the critical road T,in the term T [15]:
_I-E'

[ =
(T
o

Table 3: Average duration and dispersion

Activity i r:rE
A 5 0,44
B 20,17 0,69
C 10,17 0,25
D 9,50 1,36
E 7,67 0,44
F 4,67 0,44
G 18,50 0,69
H 14,7 0,25
I 0,00 0,00
J 0,00 0,00
K 22,00 0,44
L 3,50 0,69
M 35,00 0,11
N 20,17 1,36
0] 28,50 3,36
P 23,17 30,25

The graph of activities represented by the PERT method is given in Figure 3.
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Figure 3: Activity graph using the PERT method

Using the PERT method, the critical path given by the ABDEFGJKLMNO sequence to critical
events 1, 2, 3,5, 4,6,7,8, 10, 11, 12, 13, , And the total dispersion is 10.06.

Conclusions. Considering the estimated term Tg of finalizing the paper, the PERT method
includes the calculation of the probability factor Z of the estimated duration of the critical road
T, = 207,67 in the final term Ty = 210 with a value of Z = 0,735 and the probability of
completion of 75% .

The results obtained by both methods lead to the conclusion that a master / master work can be
done in 207, 67 days minimum and 210 maximum days. With deviations of 10, 06 days. Following the
diagram of Gantt (Figure 1) we can follow the realization process and the periods of realization.

This article is a good guide for graduates of the university studies in the elaboration of the
research paper, it can also be consulted by the teachers for a better organization of the process of
guiding the student in the scientific research.
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series of the Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu” for
publication have to complete the following:

o Registration form (see below).

e The manuscript perfected according to the Template (see below).

o Declaration on own responsibility (see below).

« Confirmation of payment (see below).

The articles must be submitted as a Word document (.doc or .docx) attachment by email
to journal.ees@usch.md .

Publication fee

If the paper is accepted for publication, author(s), excepting the staff of the Cahul State
University ”"Bogdan Petriceicu Hasdeu”, will be asked to pay 50 euro as article publication
fee, in order to cover the operating costs.

The editor of the Economic and Engineering Studies publishing series of the Scientific
Journal of Cahul State University “Bogdan Petriceicu Hasdeu” strives to provide
constructive and developmental feedback to authors within approximately one month.
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Research field:
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Scientific title:

Institution, country:

E-mail address:
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Scientific title:
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MANUSCRIPTS TEMPLATE

Word file format A4 (paper size 21 cm x 29,7 cm).
The paper margins should be: top — 2 cm; bottom - 2 cm; left — 2,1 cm; right — 2,1 cm.

PAPER TITLE
(Times new roman, 12 pt, bold, centred, CAPS)

Author name (Times New Roman, 12 pt, bold, right-aligned)
Institution Name (Times New Roman, 10 pt, normal, right-aligned)
E-mail: (Times New Roman, 10 pt, italic, right-aligned)

Author name (Times New Roman, 12 pt, bold, right-aligned)
Institution Name (Times New Roman, 10 pt, normal, right-aligned)
E-mail: (Times New Roman, 10 pt, italic, right-aligned)

Abstract (Times New Roman, size 10 pt, italic, justified alignment)

The abstract will contain approximately 150-200 words and it should emphasize the reasons for the research
problem selected, the main research methods used and some key findings, focusing on the original contributions
of the author(s). It is recommended to avoid using references within this paragraph.

Keywords: (Times New Roman, 10 pt, italic, justified alignment)
It is recommended to select 4-6 keywords, separated by commas.

JEL Classification: (Times New Roman, 10 pt, bold, left-aligned) — for papers in the field of economics.
In order to choose the JEL Classification for your paper, you can access the following link:

https://www.aeaweb.org/econlit/jelCodes.php?view=jel.

1. Introduction (Times New Roman, size 11 pt, bold, centred)

The Introduction (Times New Roman, 12 pt, normal, justified alignment) will highlight the essence,
motivation and rationale of research, identification of the problem/issues, an overview of the
compartments and ideas to be addressed in the content of the paper.

2.,3.,..,n. PAPER SECTIONS (Times New Roman, size 11 pt, bold, centred)

The basic content of the paper will be divided into compartments according to this model. Depending
on the preferences of the author/authors it is allowed to include other compartments too. The
compartments will be numbered consecutively (using figures 2, 3, 4, ..., n). Leave two blank lines
before the compartments and a blank line after the title of compartment.

2. The degree of investigation of the problem currently, and purpose of research

The achievements and progress made so far in the field will be analysed, the relationship between
existing results in the theory and/or practice in the field and own research of the author/authors will be
expressed. The author/authors will clearly identify the purpose of research.

3. Methods and materials applied

The compartment shall contain the description of research algorithm, presentation of the main
methodological procedures and investigative tools. Materials applied will be subject to analysis by
highlighting notorious scholars, progressive ideas, etc.
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4, Results obtained and discussions

This compartment will register the original research of the author / authors with discussions on the
topic and the results achieved.

The sections will have to respect the following editorials rules:

e all the text must be typed in one column format, using Microsoft Word, size 11 pt,
normal, justified alignment, 1,00 line-spacing;

e it is highly recommended to avoid using special styles (Bold, Italic, Underline). The Bold
style will only be used for emphasizing the titles, the sections and the sub-sections, while
the Italic style will only be used for the abstract and keywords;

o the references for quotations used in the text must appear in square brackets, for example [1,
p.23], the list of references forming the REFERENCES section;

o the figures and tables will be numbered and each of them should have a title according to their

content, a legend and a reference. It is allowed only high quality scanned figures;

o tables will be inserted in the article using simple border / margin. Both the number and the title
of the table will be placed immediately above the table, using Times New Roman, size 12 pt,
normal, centred. The cells will be filled in by using Times New Roman, size 10 pt, normal.
The source of the data presented in the table will be shown under the table, using Times New
Roman, size 10 pt, normal, left alignment.

Template of table insertion in the paper

Table 1: Title (Times New Roman, 11 pt, normal, centred)

Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal

Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal

Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal Times New Roman, 10 pt, normal

Source: Title (Times New Roman, 10 pt, normal, left-aligned)

o The figures will be separated from the rest of the text by using a simple border. The number
and the title of the figure/graphic will be placed immediately under the figure/graphic, centred
on the page.

Template of figure insertion in the paper
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Figure 1: Title (Times New Roman, 12 pt, normal, centred)
Source: Title (Times New Roman, 10 pt, normal, left-aligned)

e The Maths formulas will be centred and numbered as shown below:
y=1(x) 1)
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n +1 . Conclusions (Times New Roman, 11 pt, bold, centred)

The paper’s conclusions follow numbering list that was started before, similar to the rest of the

sections.

Conclusions should reflect, according to the appropriate scope of originally proposed research,

the synthesis of the main ideas and results achieved by the author/authors in the investigated area,
which were exposed in the article.

The compartment may also contain recommendations regarding the analysed problem solving

(not mandatory).

REFERENCES (Times New Roman, 11 pt, bold, CAPS, centred)

The References section is not numbered. This section will comprise the list of the references,

in alphabetical order, using Times New Roman, size 10 pt, normal, justified alignment. Examples of
how to edit References section:

for books and publications written by one, two, three or four author(s)

TUHARI, T. Contabilitatea operatiilor in comert. — Ch.: ASEM, 2002. 215 p. ISBN 9975-75-
150-4.

SERBAN, N., SAVGA, L. Perfectionarea infrastructurii §i eficientizarea functionarii comerfului
din cadrul cooperatiei de consum. — Ch.: UCCM, 2011. 218 p. ISBN 978-9975-4297-3-3.

for books and publications written by more than four authors

ROJCO, A., HRISTIUC, L., LIVITCHI, O., STREMENOVSCAIA, Z., VINOGRADOVA, V.
Prestatiile sociale si impactul lor asupra reducerii sardciei in Republica Moldova. — Ch.: IEFS,
2011. 156 p. ISBN 978-9975-4295-4-2.

chapters in monographs (national/international)

MELINTE, C. Sursele de finantare la crearea intreprinderii. in: Antreprenoriat: Initierea afacerii |
L.Bugaian, V.Catanoi, A.Cotelnic [et al.]; red. st. coord. L.Bugaian. Univ.Tehn. a Moldovei. — Ch.:
»Elena-V.1.” SRL, 2010, pp.317-332. ISBN 978-9975-9649-4-4.

for books, dictionaries, educational and methodical publications (national / international)
LIVITCHI, O., MORARU, S. Mediul european de afaceri. Indicatii metodice. — Ch.: UCCM,
2013. 93p. ISBN 978-9975-114-37-0.

PANAITE, N., IFTIMESCU, A. Management: concepte si aplicatii. — lasi: Universitatea
»Alexandru loan Cuza”, 2003. 347 p. ISBN 9738243874.

for articles and papers published within international reviews ISI

DRAENERT, F., KAMMERER, P., PALARIE, V., WAGNER, W. Vertical bone augmentation
with simultaneous dental implantation using crestal biomaterial rings: a rabbit animal study. Clin
Implant Dent Relat Res [online]. 2012, nr. 14 (Suppl. 1), 169-174. ISSN 1523-0899. (IF: 3.532).
Disponibil: http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1708-8208/issues

DINU, V., SCHILERU, 1., ATANASE, A. Atitudinea consumatorilor romani fata de etichetarea
ecologic a produselor. Amfiteatru economic [online]. 2012, nr. 31, 8-24. ISSN 1582-9146 (IF:
0.757). Disponibil: http://www.amfiteatrueconomic.ro/RevistaDetalii RO.aspx?Cod=45

for articles published in other international journals

BULAT, G., MOLDOVAN-BATRINAC, V., SAVGA, L. New Dimensions of Education Reform
in the Republic of Moldova: Equity, Relevance, Efficiency and Sustainability, Review of
International Comparative Management. 2012, 11 (3), 445-453. ISSN 1582-3458.

TCACIUC, CI., HACINA, L., GUTU, A. Study on corporate social responsibility of cooperative
enterprises in the Republic of Moldova, Economy Transdisciplinarity Cognition. 2012, 15 (1), 218-
225. ISSN 2068-73809.

for web-sites

Human Development, International Living. http://internationalliving.com/2010/12/quality-of-life-
2011/ (vizitat 12.06.2013).
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Joint social partners structures and restructuring: Comparing national approaches.
http://www.eurofound.europa.eu/publications/htmlfiles/ef0918.htm (vizitat 06.07.2013)

o for patents
SARGAROVSCHI, V., SUCMAN, N., IUDIN, T., ; DUCA, D., STANGACL E., MACAEV, F.

Comporzitie catalitica pentru reactia Morita-Baylis-Hillman. Brevet de inventie MD 4062. 2010-
08-31.

The article will end with a summary (abstract) and keywords in Romanian and

Russian (for authors abroad it is allowed to present the summary either in Romanian or
Russian).

MATERIALS THAT DO NOT MEET THE REQUIREMENTS WILL BE REJECTED!

DECLARATION
on own responsibility

The undersigned

declare on own responsibility that the presented work

13 2

is the result of myself research and it is based on information obtain from sources that have
been cited and indicated in notes and references, according to the Code of ethics for authors. |

declare that the paper has not been previously published or submitted for publication to any
other journal in its present form.

Date
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THE REVIEW PROCESS
of scientific articles submitted by authors for publication in the Economic and
Engineering Studies publishing series of the Scientific Journal of Cahul State University
“Bogdan Petriceicu Hasdeu”,
approved by the University Senate.

The article submitted for publication follows peer-review process organized in two stages
of assessment:

1. editors of the Editorial Board;

2. two reviewers from home and/or abroad with competence in the field of

research.

Manuscript assessment is carried out on an anonymous basis without identifying
the author/authors.
At both stages of reviewing process the recommendations and comments of reviewers are
made known to the author/authors in order to improve the quality of the publication.
The manuscript, rejected at the first stage of evaluation, is forwarded for repeated review to
an expert in the field (professor, associate professor) from the Cahul State University
“Bogdan Petriceicu Hasdeu”.
Only after acceptance of article at first stage, the manuscript can be sent for evaluation by
two reviewers from home and/or abroad (professor, associate professor).
The manuscript can be:

1. Accepted in its original form;

2. Accepted with minor changes;

3. Accepted with substantial changes;

4. Rejected.
The Atrticle accepted by the reviewer on condition of making substantial changes can be re-
evaluated by the same expert in the scientific field for compliance to
recommendations, elimination of inadequacies and improvement of the quality of intellectual
work of the author.
In the situation where there are major discrepancies between the opinions of reviewers at
the second stage of the review process, the article is sent to a third reviewer.
The manuscript rejected at the second stage of the review process can be presented by the
author repeatedly only after a fundamental transformation of the article.
The final decision on the publication of articles in the current issue of the journal shall
be adopted under the advisory of the Editorial Board members and consideration of
reviewers’ recommendations from both phases of the review process.
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