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Cmamms npucesuena po3pobyi moodeii payioHAnbHOI KpeOUumHOi RIOMPUMKU IHEeCTMUYIUHUX NPOeKmie
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eocnooapcmsi 3abesneuye O0XiOHiCmb OAHKIBCLKUX KPEOUMHUX Onepayill.
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YKpauHbl

Cmamws nocesuena paspabomke Mooeau payuoHaIbHOU KpeOUmHOoU no00ePHCKU UHBECMUYUOHHBIX NPOEKMOG
CeNbCKOXO3AUCMEEHHBIX NPEONPUAMULL ¢ YYemoM USMEHeHUll 6 CmpyKmype OaHKOG8CK020 (DUHAHCUPOBAHUSL.
Paccmompenvt meopemuyeckue u Memoouseckue 0CHO8bl PAYUOHAILHO20 KPEOUMHO20 00eCneueHUsi UHEECIUYUOHHBIX
npoexmos 6 azpaproti ompaciu. O60CHO8AHbI UCXOOHbIE NOJOJNCEHUS KPeOUMHbIX OMHOWEHU, HA KOMOPbIX
basupyemcss meopusi U NPAKmMuKa payuoHaIbHO20 KPEeOUMHO20 Npoyeccd, a Makxice MexHoI02Uss NpedoCmasieHus u
6o3spama Kpeduma. OnpedeieHbl COCMAGIAIOWUE DAYUOHATLHO2O KPEOUMHO20 00eCnedeHus UHECHMUYUOHHBIX
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0071206bIX  00513aMeNbCME, NPU NOMEPe CMABUILHO20 YPOGHS (UHAHCOB020 NOMEHYUANA ASPAPHBIX NPeOnpPUSMUIL.
Ipeonoscena modenvb payuoHuposanue Kpeouma Oasl AZPapHbiX NPeOnpUAMULL ¢ YYemom UMEHeHUil CMmpyKmypbl
bankoeckoco punancuposanus. [lpumenen ougppepernyuposantvlit HOOX00 PAYUOHANILHOZO KPeOUMOBAHUsSL OMOENbHO20
3aeMuuKa, KOmopbsiil npu 3HHexmusHol peanuzayuu npoeSpamMmsl (UHAHCUPOBAHUSL UHEECCTNUYUOHHBIX NPOEKMOE 6
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Rational Credit Support of Investment Projects
of Agricultural Enterprises of Ukraine

The article is devoted to the development of model of rational credit support of investment projects of
agricultural projects with consideration of changes in the structure of banking financing. Theoretical and
methodological foundations for credit support of investment projects in the agricultural sector are considered. Initial
positions of credit relations that underpin the theory and practice of rational credit process and also technology of
credit granting and repayment were defined. Components of rational credit support of investment projects of
agricultural enterprises are identified. It is proved that the system of credit and investment cooperation when
interacting with guarantee companies provides banks with reinsurance of risks of default debt with the loss of a stable
level of financial potential of agricultural enterprises. Model of rational credit is suggested for agricultural enterprises
with consideration of changes of structure of banking financing. Differentiated approach of rational crediting for
certain borrower is used which provides for profitability of bank credit operations provided that the program of
financing of investment projects in agriculture is implemented effectively.
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Introduction. Stable environment of investment
activity of agricultural enterprises is determined by the
parameters of rational credit support of agriculture.
Instead, rational loan for the investment project of
agricultural enterprises as a system of factors affecting
the organization, forms and results of their investment
and meet the need for financial resources is under cyclic
fracture of the banking system. This period can be
considered a process of changing the structure of the
financing of agriculture, which forms a stable environment
of agribusiness relationship with the financial and credit
institutions. Priority of rational credit security and its role in
the growth of agricultural enterprises due primarily to a
change in external markets borrowing.

Large agricultural enterprises are attractive customers
for commercial banks, as well as for international
financial institutions such as the International Finance
Corporation, European Bank for Reconstruction and
Development. However, the agricultural  micro
environment depends on changes in terms of financing
agriculture. This affects the access of economic entities to
the efficient reallocation of credit resources to ensure the
effectiveness of investment projects. However, the
presence of factors such as credit support of agricultural
enterprises as the stringent requirements for the
creditworthiness of borrowers and collateral, low savings
and fragmented capital investors in the financial market,
do not allow time to convert loans into investment
potential of the banking sector. Formally, the real value
of the loan as a financial tool of investment activity of
agricultural enterprises have not formed an appropriate
regulatory policy on the mechanism of credit support of
sustainable agriculture and strengthening national
security, which in turn inhibits the growth of qualitative
and quantitative indicators of investment activity and the
financial capacity of businesses.

The analysis of recent publications on the problem.
The theoretical and practical principles of banking, credit
and credit relations, including in agriculture, are
dedicated in  works by Z.M. Vasylchenko [2],
M.Ya. Demyanenko [4], Yu.O. Lupenko, O.0. Nepocha-

tenko [15], A.A. Chukhno and others. Methodological
and methodical approaches of the banking system and
credit support of Ukraine agricultural enterprises are
studied in the works of such famous scientists as
L.O. Vdovenko [3], V.V.Korneev [10], I.V. Kushnir
[12], O.O. Oliynyk [16] and others. Instead, there is a
need to review and improve the rational model of bank
credit support of investment projects of agricultural
enterprises in Ukraine, which has to take into account
changes in species structure for credit recovery in
investment activity and preserves the solvency of
business entities.

Aim of the study is to develop the model of rational
credit support of investment projects of agricultural
enterprises considering changes in the structure of bank
financing.

The main results and their justification. Rational
credit support of agriculture in Ukraine requires in-depth
understanding of the proper management of fixed financial
instruments that govern the actions interdependence between
agribusiness and banking sector. The main financial
instrument is a loan — a base of the modern market economy;,
an integral part of economic development of agricultural
enterprises, the purpose of which is to promote the
circulation and turnover of the funds.

Existing patterns of rational credit investment security
of agricultural enterprises have enhanced the range of
related economic categories «credit» and «credit
security» to determine their interconnected areas. Credit
as an economic category is considered in terms of the
return movement of borrowed value which reflects credit
relations theory that indicates its nature [9, p. 209]. This
definition of is reduced to two main features of the
economic concepts:

First, the loan should be considered as a specific type
of contractual economic relations on the movement of
funds between the lender, the borrower with the
participation of a mediator who can be replaced by pledge
agreement, in the terms of payment, security, maturity,
target character and return;
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Second, it partially fulfills redistribution function that
displays a particular manifestation of its inner essence —
emission, control, concentration and centralization of
capital, saving costs, creation of additional purchasing
power, and maintenance of the investment process by
changing the results, which affect individual members of
credit relations (banks).

However, the term «credit security» embodies the
principles and rules of conduct of the bank and the
borrower in the course of the investment activity of the
borrower through credit operations [11, p. 140]. In our
opinion, it defines assumptions of credit relations, which
are based on both theory and practice of efficient credit
process that reflects the techniques and technology
provision and repayment. This focuses on the mechanism
of credit rationing, which accelerates restorative value of

financial assets of agricultural enterprises and stabilizes
the banking market asymmetry on the creditworthiness of
borrowers, in the conditions that the existing financial
instruments are provided with regulatory policy of the
state on the functioning of the capital market security.

Analyzing the distribution of credit to potential
borrowers in a market equilibrium when «demand for
credit of any borrower remains unsatisfied, even if the
borrower is ready to fulfill all price and non-price
conditions of the loan agreement» [1, p. 114], there are
two types of rational credit security of agricultural
enterprises. The first type assumes that all borrowers
receive resources, but at a rate less than they require,
second type - random allocation of credit among
borrowers that some farms receive funds in full, while
others are not satisfied in general [14, p. 6].
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Figure 1. Block diagram of rational credit security of investment projects of agricultural enterprises

Source: developed by the author.
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First, we should clarify the mechanism of action of
rational credit security of agricultural enterprises. At
some point of time the banks place financial resources for
investment. However, they are not able to select the best
investment projects. Agricultural enterprises, by contrast,
can effectively allocate resources, but they have no
money. The task of financial institution is to perform
intermediary functions — efficient allocation of credit
among borrowers. To solve the problem, banking
institutions must efficiently allocate credit resources
through restrictions on the amount of credit in the form of
credit quotas [14, p. 8]. According to the theory of credit
rationing, the rate of financing investment projects
depends not only on the difference between the interest
rate and rate of return, but also on access to credit. Access
to credit, in turn, depends on the expected flow of
financial resources from investment projects [5, p. 170].
Therefore, at the low interest rates banks are rationing
credit to agricultural enterprises, as they prefer less
profitable investment projects in terms of cheap credit.

Figure 1 shows the part of rational credit security of
agricultural enterprises, which represents a realization of
the program of bank financing investment projects and
financial capacity of entities on the basis of credit and
regulatory policy of the state on the functioning of the
capital market security.

The volume of loans

The value of the credit risk

Credit policy is manifested primarily in the
redistribution of credit from a particular industry to
another, regulatory - to stimulate to attract resources on
foreign stock markets through private investors.

Public offering of shares provides large agricultural
enterprises, especially agricultural holdings, with the
access to large size international capital investors. Thus,
successful result of offering of shares for Ukrainian
agricultural companies in the stock market is an indicator
of investment activity of the domestic banking market.
However, in Ukraine the activity of the banking system
on rational credit security of agricultural enterprises is not
satisfactory because of the low level of capitalization of
financial assets, lack of cooperative governance
principles and agreed long-term financial strategy.
Therefore, the only sources of attracting investment
resources in agricultural enterprises are bank loans at
lower interest rates, the value of which is affected by the
main factor of their formation — credit risk. According to
the general theoretical propositions, the value of the
credit risk increases, in conditions of growth of loans, that
is, the value of the interest rate is determined by a certain
measure of risk that can grow (Figure 2).

The volume of loans

v

The credit rate, the value of the credit risk

Figure 2. The curve of the dependence lending rate on the value of provided loans and credit risk

Source: developed by the author.

The validity of this generalization is connected with
the ability to analyze different situations in terms of the
relationship parameters - volume of loans, loan values
and credit risk and the absolute amount of problem loans.
In particular, if the function changes the volume of loans
in the direction of reduction, then the given curve also
reduces the value of interest rate and credit risk.
However, at the intersection of functional dependencies
there is the optimum size of the price of credit, which is
usually 10-30 % more expensive than the actual amount
of debt and sales charges of the borrower to the bank.

To resolve this problem it is necessary to promote a
system of credit and investment cooperation, which in
interaction with guarantee companies can provide

reinsurance of risk of default on debt caused by loss of
stable financial potential of agricultural enterprises. At
the same time, to support the investment activity of
economic entities, integrated system of guarantee
protection of debt and of foreign interbank payments can
create equal conditions for investment risks of
agricultural enterprises, and thus provide the financial
resources for a certain period.

The need for effective cooperation and efficient
system of credit for the investment project of agricultural
enterprises is confirmed by the existence of an annual
deficit of own funds, which is partly offset by the state in
the course of payments of loan subsidies from the state
budget, as well as purchases of grain by the Agrarian
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Fund by different types of contracts. In these
circumstances, the establishment and functioning of
Agricultural and Investment Bank (AIB) as the main
instrument of the state in the implementation of
regulatory policies on market borrowings secured by

Regional banking l 13

industry of level 2 J
\

A 4
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Bank of Ukraine

financial assets and long-term crediting of agricultural
enterprises and banking reinvestment in terms of
additional resources through the issue of securities is of
particular relevance and appropriateness (Figure 3).
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Figure 3. Formation of the system of rational credit security of investment projects of agricultural enterprises

Source: developed by the author.

The main objective of Agricultural and Investment
Bank should ensure credit investment projects of
agricultural enterprises. However, the priority for a loan
of 60-70 % of the valuation of financial assets should be
for small and medium-sized farms.

The cost of long-term loans, even without allocating
state budget for their reduction must meet attractive
conditions of crediting agriculture and (or) provide a
valid credit mechanism of compensation of interest on
loans from the budget, through the issue of securities on
the stock market. The urgent need to change credit
support of agriculture defines functionality of
Agricultural and Investment Bank, a specialized bank
which was established by the Cabinet of Ministers of
Ukraine on the basis of existing legislation, including the
Law of Ukraine «On banks and banking activity», «On

financial services and state regulation of financial
services» and «On securities and stock market» [6; 7; 8].

Effectiveness of Agricultural and Investment Bank in
Ukraine, as a specialized bank has determined the
presence of the resource base for long-term loans, the
sources of which shall be as follows:

—bonds issue under the existing regulatory
assessment and their sale on the domestic and foreign
stock market. This government bonds in the structure of
the share capital of Agrarian Investment Bank must be
51 %, private — 49 %;

— specific issue of securities in the financial asset
reinvestment of agricultural enterprises in the domestic
stock market;

—sale of credit commitments to domestic investment
companies, corporate credit banks and regional banking
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institutions of the second level to ensure the real value of
resources in investment projects of agricultural
enterprises;

—attracting long-term foreign loans under state
guarantees. Bank may act as borrower on international
financial markets under the state guarantees of investment
projects in agriculture;

—use of rights of regional structures of the second
level to the redemption of Agricultural and Investment
Bank claims on loans and debt.

Supervision of Agricultural and Investment Bank has
granted the National Bank of Ukraine and the National
Commission for state regulation in the field of financial
services market in Ukraine, according to the current
legislation. The purpose of regulation and supervision is:

—a unified and effective state policy in the field of
rational credit security of investment projects of
agricultural enterprises;

— creating conditions for the effective functioning of
the banking system to ensure return on investment
projects financing agricultural enterprises, according to
the level of the financial capacity of the latter;

— compliance of financial market participants with the
conditions of rational credit security under the laws and
other legal acts on regulation of relations in the field of
bank financing investment projects of agricultural
enterprises;

— adapting the methods of rational credit security of
investment projects of agricultural enterprises with
international standards.

Depending on the restrictions of agricultural
enterprises in the financial market, we have proposed a
simplified algorithm for calculating the rationing of credit
to finance investment projects, which has the following
characteristics:

—the bank provides loans for agricultural enterprises
under the hundred percent repayment of amount of
principal and interest;

®iHaHCKM Ta ONOAATKYBAHHA

—performance of financial obligations (interest
payment and principal repayment) by agricultural
enterprises depends on the result of the implementation of
investment projects that are fully funded by bank in terms
of credit security;

—the results of investment projects of agricultural
enterprises in terms of credit security are grouped
according to financing as the mathematical expected
value and variance of the internal rate of return (IRR);

— probability of financing investment projects of
agricultural enterprises determines the value that is
calculated by the formula:

E(IRR) = éIRRi «Pr(IRR.) 1)

i=1

n
s?rr = A(IRR; - E(IRR))**Pr(IRR;), (2
i=1

where E(IRR) — the expectation of a discrete random
variable internal rate of return of the investment project
of (IRR) agricultural enterprise; o*rs — the variance of a
discrete random variable (IRR); n — possible number of
discrete random variables IRR (number of possible
scenarios of financing for investment projects of
agricultural enterprises, n = 5); Pr(IRR;) — probability of
possible random variable IRR (likelihood of the
realization of possible funding scenario).

We suppose that the internal rate of return of
investment projects of agricultural enterprises-borrowers
depends on the scenario of funding environment in which
these projects are implemented (five scenarios are
proposed: pessimistic, moderately pessimistic, moderate,
moderately optimistic and optimistic, each of which
defines the probability of their realization). Hypothetical
distribution of the internal rate of return for certain
groups of investment projects of agricultural enterprises-
borrowers is given in Table 1.

Table 1
Results of investment projects of agricultural enterprises-borrowers (hypothetical data)
. Possible The internal rate of return of the investment project, %
Scenario .
scenario 1 group 2 group 3 group 4 group 5 group 6 group

Pessimistic 0,13 2,47 -0,45 -5,5 -12,5 -22,8 -32,4
Moderately 0,25 2,05 8,56 9,0 10,0 10,0 75
pessimistic
Moderate 0,45 0,46 10,95 20,5 33,5 40,0 47,0
Moderately
optimistic 013 0,03 22,05 37,5 44,2 50,1 58,3
Optimistic 0,04 -1,35 30,0 46,0 54,8 60,2 82,4

Source: developed by the author.

Since all agricultural enterprises-borrowers belong to
one industry, these scenarios are considered common to
all groups of investment projects that contribute to the
value of the expectation and variance IRR for each group.
The results of calculations using formulas (1) and (2) are
shown in columns 1-3 of Table 2.

The simplified algorithm for calculating credit
rationing allows to consider the measures of state
intervention to determine the financing needs of
investment projects of agricultural enterprises in the form

of compensation or credit rationing to guarantee
repayment. Indicator of needs in credit rationing for
certain groups of investment projects (see column 4,
Table 2), under the situation of a single loan can be
viewed as a relative indicator characterizing the structure
of the agricultural needs for enterprise-borrower.
Similarly, in the case of a single loan, the absolute
adjusted net operating income of the bank, which is
formed for a loan, can be considered simultaneously and
as a relative measure of profitability of credit operations.
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Table 2
Initial indicators of credit rationing model for funding investment projects (under hypothetical data of Table 1)
Group of investment IRR expectation d '_I'h«_e stanfdard f T_he .HEEd for_ Possible effective
projects of agricultural of investment deviation o IR_R © rationing _credlt, interest rate on the
enterprises-borrowers projects, % Investment projects, conventlonql loan,% *
' % monetary units '
1 1,09 1,02 0,07 1,33**
2 11,08 6,98 0,08 13,51
3 17,48 13,24 0,15 21,32
4 23,89 18,94 0,35 29,13
5 26,46 24,16 0,25 32,27
6 29,70 31,25 0,10 36,22
Total X X 1,00 X

* Including tax profit of agricultural enterprises-borrowers — 18 %;
** Agricultural enterprises-borrowers of the 1st group in need of preferential crediting.

Source: developed by the author

If the cost of borrowed funds exceeds the likely size
of standby IRR, while the interest rate for a particular
group of investment projects must meet size IRR adjusted
for the effect of tax benefits for agricultural businesses,
including transaction costs of financing and maintenance
of projects borrowers. This involves appropriate
adjustment formula 1. The result for the above
hypothetical data by the formula (3) is given in column 5
of Table 2.

.= E(RR),

(1-Tax)

where r — optimal interest rate to finance the

investment project of agricultural enterprises; E(IRR) —

probable expectation value of IRR separate groups of

investment projects; Tax — the average level of taxation of
agricultural enterprises considering tax incentives.

The profitability of credit operations under the
proposed model of credit rationing may be considered
without regard to cost, to create the required financial
reserves to finance agricultural enterprises:

i(IRR; -c)*(1-Tax), IRR, £0
N = }IRR, - cx(1-Tax),0< IRR; < E(IRR)’
+(r -c)x(1-Tax), IRR; 3 E(IRR)
where N — profitability of financing certain groups of
investment projects; ¢ — operating costs of financing and
maintenance of investment projects of agricultural
enterprises-borrowers.

Considering the worst possible results of the
investment projects with a high level of credit risk, the
principle of prudent credit transaction can provide a
separate group size of expectation and variance IRR.

Profitability of credit operation (y) is calculated as a
weighted average result of financing investment projects
of agricultural enterprises:

Kk

y=a Nj X
i=1

where N; — the result of financing investment projects

of certain groups of agricultural enterprises; X; — the share

of loans in total financing of investment projects; k —
number of groups of funded projects.

Dispersion of profitability of credit operations is

calculated taking into account the values of the

©)

(4)

()

covariance of returns of individual groups of investment
projects (the result of funding), involving the calculation
of covariance matrix:
k
s?=ax?s2+2a & XiXjsij’
i=1 i=1lj=i+l
where o® - variance of profitability of credit
operations; % — variance of profitability of funding
certain groups of investment projects; k — number of

k-1 k (6)

groups of financed investment projects; X j- possible

share of loans in total financing of certain groups of
investment projects; o — covariance of profitability of
financing certain groups of investment projects.

By optimizing (¢°) profitability of credit operations
with an increase of the minimum level, in the conditions
of limiting credit information asymmetry, the volume of
credit security of agricultural enterprises increases. Thus
the need for financing investment projects of enterprises
increases. The simplified algorithm for calculating credit
rationing of agricultural enterprises at the criterion of
maximizing the profitability of credit operations with
limits of the maximum value of variance (6’m..) Optimizes
the expected result. The choice of alternative measures of
state intervention regarding the financing of investment
projects of agricultural enterprises is made through the
compensation of lending rate or a guaranteed return of
principal on loans.

Conclusions. Everything that was mentioned above
allows the author to formulate a position on the
construction of model of rational credit security of
agricultural enterprises, which involves the calculation of
weighted average cost of credit rates on the financial
market and is profitability of credit operations of banks
providing credit in the range of agribusiness and
agriculture in general. Considering the share of loans in
total financing of investment projects of agricultural
enterprises and the number of groups of projects, the
sources of funding and practical actions of banking
institutions to provide loans and repayment are identified.

On the basis of compliance all the basic principles of
crediting, considering individual needs of business
entities, a differentiated approach of rational crediting to
a single borrower is applied that at -effective
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implementation of the program of financing of
investment projects in agriculture provides profitability of
bank lending operations. But it should be noted that the
credit policy of banking institutions at the regional level
is an additional form of part of the credit relationship,
which defines the kind of compensation mechanism to
invest available cash resources into the development of
agricultural enterprises. However, for agricultural
enterprises interest rate policy on loans as the buying
right to use borrowed resources for a specified period has
to ensure their investment activity and keep a stable level
of return projects in economic activity. From the
standpoint of regulatory policy of the state the
functioning of the capital market on the security of
property should be considered an important segment of
the financial market — the securities market that enables
businesses to have multivariate range of sources of
concessional financing and lending and contributes to the
mobility of their financial potential and minimizes the
risks that are inevitably accompanied in bank credit
operations.
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