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Economic and mathematical evaluation of Ukrainian
agrarian market by branches

Abstract. This research is dedicated to identifying of misbalances on the agrarian market of Ukraine in the areas of grain, veg-
etable, fruits and berries, meat, milk and egg production. The analysis of their demand and supply dependence during the
2007-2014 period was conducted by means of coefficients of correlation, limit effectiveness and elasticity. It is determined that
volumes of production are more sensitive to consumption levels. The worst misbalances are related to meat, fruits and berries,
where production does not cover even the limited solvency of the Ukrainian population. Consumption has the greatest impact
on vegetable production in crops-growing and meat production in animal-breeding.

The stimulation of production development by the price factor is considered by types of agricultural holdings. According to cal-
culations, the increase of wages in agriculture caused the growth of grain and meat production. Growing incomes allowed the
population to substitute the consumption of bread with a more useful consumption of vegetables, fruits and berries. However,
the consumption levels for fruits and berries, meat and milk in Ukraine do not correspond to the international nutrition stan-
dards. It has been found out that the consumer price index demonstrates the strongest correlation with egg consumption,
whereas the worst situation is observed regarding the demand for milk.

The obtained results are the basis for further development of the mechanisms for addressing imbalances in various branches
of the Ukrainian agriculture.
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EkoHOMikO-MaTeMaTuyHa rany3eBa OLjiHKa arpapHoOro puHKY YKpaiHu

AHoTauif. [ocnigxeHHss NPUCBSYEHO BM3HAYEHHIO AucbanaHciB Ha arpapHOMy pUHKY YKpaiHu no ranyssax BupobHuuTBa 3ep-
Ha, OBOYIB, MMOAIB i Arid, M'Aca, Mosoka Ta seub. AHani3 3anexHocTi iX nonuTy Ta npono3uuii y 2007-2014 pokax npoBeAeHO
3a JonomMmorot  KoedilieHTiB Kopensauii, rpaHnYHoi edheKTMBHOCTI Ta enacTtuyHocTi. BcTtaHoBneHo, Wwo obcsarn BUpoOHMUTBA
MatoTb BinbLly YyTAMBICTL A0 PIBHIB CMoXuBaHHA. Hawripwmin gncbanaHc BUSIBNEHO No M'ACY, nnogax i arogax, Ae Bupo6-
HULTBO HaBiTb HE MOKpUBAE OBMEXEHY KymMiBenbHY CMPOMOXHICTb HaceneHHs YkpaiHu. CrnoxuBaHHs Hanbinblie BnivBae Ha
BMPOOHMLUTBO OBOMIB Y POCNMHHMLUTBI Ta MOSOKa y TBapUHHMLUTBI. CTUMYMtOBaHHA PO3BUTKY BMPOOHMLTBA LHOBUM YMHHWKOM
PO3IMSHYTO MO KaTeropisx rocnogapcTts. Po3paxyHky BKa3yoTb, WO MiABULLEHHS 3apobiTHOI nnaTu B arpapHOMY CEKTOpi npwu-
3Beno A0 36inbleHHs BUPOOHMLTBA 3epHa Ta M’sica. 3pocTarodi JOXOAM LO3BOSIAMM HAceNeHHI0 3aMiHUTKU CMoXMBaHHA XJiba
Ha CNoXWUBaHHSI GinbLL KOPUCHUX OBOYIB, MNoAIB i Arig. MNpoTe piBeHb CNOXWBaAHHS NnoAiB i Arig, M'sca Ta Mornoka B YKpaiHi He
BiANoBigae MiXXHapOOHUM HOpMaM pauioHanbHOro xapyyBaHHsS. BcTaHOBMEHO, WO iHOEKC CMOXMBYMX LiH HaMbInbLie Kopentoe
3i CNOXMBAHHAM $€Ub, a HaWMeHLWe — i3 nonuToM Ha Monoko. OpepxaHi pesynbTaTv € NigrpyHTSM noganbLioi po3pobKu
MexaHi3MiB NoJonaHHA ANCNPOMNOPLIN NO rany3sax CinbCbKOro rocnogapctea YkpaiHu.

Knio4yoBi cnoBa: arpapHuii pyHOK; BUPOOHULITBO; CMOXMBAHHS; LjiHW; CTATUCTUYHWUIA Ta EKOHOMETPUYHMIA aHanis.
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SOKOHOMMKO-MaTemMaTuyeckas oTpacsieBasi OLLeHKa arpapHoro pbiHka YKpauHbl

AHHOTaumsa. ViccnenoBaHme NOCBSLLEHO ONpeaeneHunio AMcbanaHCcoB Ha arpapHOM PbIHKE YKpauHbl MO OTPacsiM NPON3BOA-
CTBa 3epHa, OBOLLIEN, MNOO0B U Aroa, Msica, MoJioka 1 anL,. AHann3 3aBUCUMOCTU UX cripoca 1 npeanoxernuns B 2007-2014
rogax nNpoBeAeH NOCPEACTBOM KOI(PDPULIMEHTOB KOPPENALMU, NPeaebHOM 3PdOEKTUBHOCTU U 31ACTUYHOCTU. YCTaHOBEHO,
4TO 06BLEMbI NPON3BOACTBA UMEIOT OOJIbLLYIO YYBCTBUTENILHOCTb K YPOBHSIM NoTpebnexHns. Hanxyowmin aucbanaHc BbisiBNEH
no Msicy, N1oAaMm 1 aroaam, rae NPon3BOACTBO AaXKE HE NMOKPLIBAET OrPaHMYEHHYIO NOKynaTesbHY CNOCOOHOCTb HACceNeHms
YkpauHsbl. [MoTpebneHne okasbiBaeT Hanbornbllee BAVSIHME Ha NMPON3BOACTBO OBOLLEN B PACTEHNEBOACTBE M MOJIOKA B XXMBOT-
HoBoacTBe. CTMyNMpOBaHME Pa3BUTUS NPON3BOACTBA LLEHOBBIM (hakTOPOM PaCCMOTPEHO MO KaTeropusim xo3amncTs. Pacye-
Thbl YKa3bIBaIOT, YTO MOBbILLEHME 3aPabOTHON MnaThl B CEIbCKOM XO3SMCTBE MPUBENO K YBEIMYEHNIO NMPON3BOACTBA 3EpPHA 1
Msica. BospacTtarowme noxoasl No3BOAUIN HACENEHNIO 3aMeHUTbL NoTpebneHre xneba Ha noTpebneHre 6oee NosIe3HbIX OBO-
Lielt, nnoaoB v arof. BmecTe ¢ Tem, ypoBeHb NOTPebneHms NIOLOB U Arof, Msica U Mosioka B YkparHe He COOTBETCTBYET MeX-
OyHapOOHbIM HOPMaM PaLMOHaIbHOrO NMUTaHUS. YCTAHOBIEHO, YTO MHAEKC NOTPeOUTENLCKUX LLeH Hanbonee KoppenvpyeT ¢
noTpebneHnem anL, a HaMMeHee — CO CNPOCOM Ha MOJI0KO. [ony4yeHHbIe pe3ynbTaThl ABAAOTCA OCHOBOW AabHENLLEN pa3pa-
BOTKM MEXaHM3MOB MPEOA0NIEHNS ANCNPOMNOPLIMIA MO OTPACISIM CENTbCKOro X039MCcTBa YKpauHbl.

KnioueBble cnoBa: arpapHbiii pbiIHOK; MPON3BOACTBO; NOTPEeBNIEHNE; LEHbIl; CTAaTUCTUYECKNI 1 SKOHOMETPUYECKWI aHaNN3.

1. Introduction. The agrarian market presents a catego-
ry of commodity economy as a complex of economic relations
aimed at purchasing and selling of agricultural products. The
state’s regulatory role with regard to the Ukrainian agrarian
market is to meet consumer demands for high-quality food
products. On the other hand, the tax and customs mecha-
nisms should ensure effective operation of agrarian enterpri-
ses without any essential restrictions concerning their con-
structive competition. In modern conditions of strong impact
of crisis phenomena and destabilizing factors, the state of the
Ukrainian agrarian market needs a detailed monitoring of the
demand and supply levels, prices, volumes of sales, solvency
of the population and the overall dynamics of production and
consumption of agricultural products. The relevance of the
given research determines a need for the study of sector-spe-
cific differences of the Ukrainian agrarian market in the lea-
ding segments of crop and livestock production, which will be
clarified by means of economic and mathematical tools [1].

2. Brief Literature Review. The Agrarian Markets deve-
lopment Institute headed by V. Ye. Andriievskyi is a specialized
institution in Ukraine established to address the issues relating
to the theme of the conducted research [2]. Together with
Ye. M. Kyryliuk and T. O. Ostashko they investigated prob-
lems related to the agrarian markets transformation under the
influence of the world integration processes and adjustment
of the regulatory framework for the agrarian sphere to Euro-
pean standards [3; 4].

Scientists of the Institute of Economics and Forecasting of
the National Academy of Sciences of Ukraine are also focused
on the problems of the national agrarian markets develop-
ment [5]. Fundamental results relevant to innovative moder-
nization of the agrarian sector, determination of production
potential in the Ukrainian agriculture, food product pricing,
state regulation for food sphere in the context of crisis belong
to V. M. Heiets, V. O. Tochilin, B. Y. Paskhaver, O. M. Borodina,
0. V. Shubravska and other famous scientists [6-9].

Scientific researches on agrarian market development
under the auspices of the National Academy of Agrarian
Sciences of Ukraine are carried out in the Institute of Agrarian
Economics, in particular, by B. K. Supikhanov [10; 11].
The prominent drafters of the Strategy of development of
agriculture sector of Ukraine till 2020 were P. T. Sabluk,
Yu. O. Lupenko, V. Ya. Mesel-Veseliak, L. V. Moldavan,
O. G. Shpikuliak, O. M. Shpichak. The main directions of the
agrarian sector development include the increase of effec-
tiveness of multi-structural agrarian production, improvement
of land relations, support of business and cooperation, reno-
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vation of material and technical base of agriculture, upgrade
of its financial and credit, investment and innovative, informa-
tion and analytical maintenance, as well as active develop-
ment of the agrarian market and its infrastructure [12]. In such
a context the corresponding aims are related to price stabi-
lization and balancing of agrarian production and food mar-
kets; the increase of profitability of agricultural sectors by
means of their expanded production; a reduction of imba-
lances between agriculture and industrial branches; the for-
mation of the optimal agrarian market infrastructure, which
will balance volumes of demand and supply [12, 66-68]. A
reliable estimation of their achievement by using economic
and mathematical tools is still an open question.

3. The purpose of the research is to make estimation of
factors stimulating agriculture development and balancing
the state of the Ukrainian agrarian market, which will allow us
to define directions for the agrarian sector development.

4. Results. Let us consider the essential elements of crop
(grain, vegetables, fruits & berries) and livestock production
(meat, milk and eggs), as they are the most important agri-
food products. Each of them has own balance of demand and
supply. In particular, the national grain production provided
the norm of rational consumption of bread products in Ukraine
with the average surplus of 11% during the 2007-2014 period.
It means that most part of the Ukrainian grain could be expor-
ted. In 2014, its main buyers were Egypt, Spain, Pakistan,
Korea, China and the Netherlands [13]. Therefore, it is natural
that the demand and supply in the food segment of grain pro-
duction go in reverse directions with the correlation coefficient
between production and consumption equal to -0.68.

On the contrary, the demand and supply in vegetable pro-
duction during 2007-2014 were correlated with 0.98. Positive
results relevant to the saturation of the inner market with ve-
getable products were obtained due to the international nutri-
tion standards preservation with 3% surplus for the analyzed
period. The greatest export volumes of Ukrainian vegetables
reached 40% in 2012. Production is more sensible to changes
in the consumption of vegetables with the limit effectiveness
and elasticity equal to 1.47 and 1.13, accordingly [14].

The national agriculture produces only 51% of the needs
of the Ukrainian population in fruits and berries. In such a
case, exports cover additional 13% of demand. A strong linear
tie with the correlation coefficient equal to 0.98 was observed
between production and consumption of fruits and berries
during 2007-2014. Similar to vegetable production, the one
related to fruits and berries is more sensible to changes in
consumption with the limit effectiveness and elasticity equal
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to 1.15 and 1.43. For comparison, the corresponding indices
of consumption dependency on fruits and berries production
are equal to only 0.83 and 0.67, respectively [14].

The situation appeared to be even worse in the meat sub-
complex of the livestock complex, where only pig-breeding
demonstrated 6% of profitability in 2014. The production of
beef, poultry, mutton and caprine were unprofitable at the le-
vels equal to -35.6%, -9% and -43%, respectively [13]. Thus,
the Ukrainian population was supplied with meat only by 61%.
Exports covered additional 5% of the demand for meat.

A feasibility study of sustainable development in the
Ukrainian livestock complex requires economic and mathe-
matical tools [15]. In particular, a strong linear tie with the cor-
relation coefficient equal to 0.89 was observed between pro-
duction and consumption of meat during the 2007-2014
period. It confirms the focus on the national producers on the
domestic market and it also shows that the population prefers
meat products of the Ukrainian agriculture. Supply is more
dependable on changes in the demand for meat with the limit
effectiveness and elasticity equal to 1.24 and 1.39. The corre-
sponding indices of consumption dependency on meat pro-
duction are equal to only 0.64 and 0.57, respectively [16].

The milk subcomplex proposes products with a surplus of
10% to the volumes of solvent demand of the national con-
sumers. In 2014, the export of milk exceeded its import by
USD 174.8 million which resulted in the profitability of milk
products equal to 11.2% [13]. During the 2007-2014 period,
the demand and supply in the domestic milk subcomplex did
not have any essential disproportions and were characterized
by the coefficients of the limit effectiveness and elasticity
equal to 0.63; 0.6 and 0.73; 0.52, respectively [16].

Egg production is the most lucrative segment of the
Ukrainian livestock complex with a profitability of 54.9% in
2014, which increased by 7.9% Furthermore, the export of
eggs in 2014 dominated over their import by USD 121.9 mil-
lion [13]. At the same time, eggs producers are focused on
the domestic market which is verified by the coefficients of
correlation equal to 0.99, the limit effectiveness of demand
impact corresponding to 2.05 and elasticity relevant to 1.56.
The saturation of the domestic demand correlates with the
limit effectiveness of supply impact (0.48) and elasticity of
production (0.62) [16]. By means of egg consumption the
Ukrainian population compensated a lack of animal protein,
which caused a misbalance by 17% in comparison with the
consumption of an optimal 265 eggs per capita yearly [13].

Let us further consider price elasticity of demand and
supply in the domestic agrarian market, since price regulates
relations between sellers and buyers. The production of grain
prevailed with regard to the Ukrainian agricultural enterprises
and comprised almost 80% [13]. Grain selling prices and its
production volumes in agricultural enterprises and house-
holds were correlated with the coefficients equal to 0.76 and
0.68, respectively. The price factor for agricultural enterprises
during the 2007-2014 period was stronger, which is con-
firmed by the limit effectiveness and elasticity equal to 21.5
and 0.7. The production of grain in households had a less
strong connection with the selling price, therefore the corre-
sponding limit effectiveness and elasticity are equal to 3.71
and 0.45, respectively. It is explained by a stronger depen-
dence of grain harvests in households on natural and climatic
factors and orientation at the least total cost of production.

The domestic households specialize in vegetable produc-
tion with a structural part over 85% in 2014 [13]. The price
factor does not bring a proportional correction to the produc-
tion development trends in agricultural enterprises, which
mainly produce vegetables grown in the open, do not have
long-term storage facilities and, thus, had to sell vegetables
cheaper on average by 27% during the 2007-2014 period
and even cheaper by 50.5% in 2014, as compared to the
domestic households [17]. On the contrary, the price factor
brings a positive impetus with regard to vegetable production
development in households, which is verified by coefficients
of correlation equal to 0.7, the limit effectiveness corre-
sponding to 1.01 and elasticity relevant to 0.36.
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The domestic households also specialize in fruits and
berries production with a structural part over 80% in 2014
[18]. The production volumes of domestic households and
agricultural enterprises have almost equal sensibility to a price
factor, according to the coefficients of correlation and the limit
effectiveness equal to 0.81; 0,89 and 0.14; 0.12, respectively.
But the scale of production in the domestic households elimi-
nates their more favourable selling prices and determines a
lesser price elasticity of fruits and berries production (0.41),
compared to the production of agricultural enterprises (0.94).
0. P. Velychko grounds, that logistics and cooperation of the
domestic households can solve this problem [18].

Ukrainian agricultural enterprises produced 62% of meat
in 2014, in particular, 84% of poultry and 51% of pork. At the
same time, the domestic households produced 76% of beef
and veal [16]. A selling price is an influential factor of meat
subcomplex renovation in agricultural enterprises, which is
verified by the coefficients of correlation and elasticity equal
to 0.9 and 0.64. The meat segment of domestic households
hardly show any sensibility to the selling price, whereas their
average prices were higher by 20%, if compared to the prices
set by agricultural enterprises during the 2007-2014 period.

The domestic households maintained their leadership in
milk production with a structural part over 75% in 2014. But
they had a lower level of productivity by the annual average
milk yield per cow (4,364 kg), if compared to the indicators of
agricultural enterprises (5,027 kg) [16]. The domestic house-
holds demonstrated a reverse relationship between the price
and the supply of milk with the correlation coefficient equal to
-0.95, which means that the higher is the selling price, the
less volumes of production we observe. On the contrary, the
selling price set by agricultural enterprises stimulated their
milk segment development, which is confirmed by the coeffi-
cients of correlation equal to 0.73, the limit effectiveness cor-
responding to 0.21 and elasticity relevant to 0.24.

Egg production in Ukraine was concentrated in agricultu-
ral enterprises with a structural part which comprised 63% in
2014 [16]. The selling price for all types of producers increa-
ses supply, which is verified by equal correlation coefficients
comprising 0.95. At the same time, the domestic households,
setting even higher prices by 60% than those of agricultural
enterprises during the 2007-2014 period, yield them by coef-
ficients of the limit effectiveness (1.44 and 10.65) and elas-
ticity of egg production (0.17 and 0.52).

From the price-and-supply ratio, let us proceed to the
analysis of the price and population solvency impact on de-
mand. Hence, the consumption of bread declined during
2007-2014, whereas the average salary of the population
increased within the same period which is illustrated by the
correlation coefficient equal to -0.94. The consumer price
index influenced the level of demand with the limit effective-
ness equal to 0.19 and with the same coefficient for elasticity.

The growth of the average salary also had a positive
impact on the consumption of vegetables which is confirmed
by the coefficients of correlation and elasticity equal to 0.95
and 0.38. The average decrease of consumer price index led
to the growth of the consumption of vegetables. This trend is
proved by the coefficients of correlation, the limit effective-
ness and the elasticity which are equal to -0.56; -0.43; and -
0.28, respectively. The consumption of fruits and berries is
relevant, too. In this case, the coefficients of correlation and
elasticity are equal to 0.96 and 0.34. The increase in con-
sumption of fruit and berries under a slight fluctuation of the
consumer price index is reflected in the coefficients of cor-
relation, the limit effectiveness and elasticity equal to -0.73;
-0.15; and -0.36, respectively. A gradual increase in meat
products prices did not affect the consumption of meat, since
the correlation coefficient was only 0.16.

The consumption of milk in Ukraine was almost stable
fluctuating within + 4% during 2007-2014. Thus, the increase
in salaries did not become an influential factor determining
the demand for milk with the correlation coefficient equal to
only 0.12. The same situation was observed with regard to the
fluctuation of the consumer price index, when the coefficients
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of correlation, the limit effectiveness and the elasticity got va-
lues -0.11; -0.06; -0.03, respectively.

Similar to the consumption of meat, the demand for eggs
was positively affected by the increase of salaries, which is
verified by the coefficients of correlation and elasticity equal
to 0.94 and 0.2. The priority of the consumption of eggs, as
compared with other types of animal products, was caused
substantially by a lesser consumer price index in 2007-2014.
In coefficients of correlation, the limit effectiveness and the
elasticity this trend equals to -0.79; -1.08; -0.4, respectively.

Ukrainian economics is transforming from industrial to
postindustrial. Capital and energy sources form the basis for
the industrial type of economy, whereas the well-being in the
postindustrial era is grounded on scientific technologies,
information and knowledge, which are considered to be the
main production resources, as well as on the fact that human
resources require constant enhancement of their qualifica-
tions. Professional development is extremely necessary for
modernization and intensification of the Ukrainian agriculture.
Creation of incentives is a powerful driver of labour producti-
vity and quality enhancement. The main incentive in this case
is the amount of money earned. During the 2007-2014 pe-
riod, the average wages in the Ukrainian agriculture increased
by 3.32 times. Nevertheless, workers of agrarian sector
receive one of the lowest wages (UAH 2,476 which is equiva-
lent to USD 100 per month) as compared to other kinds of
economic activity in our country [13].

The performed analysis of the agrarian markets by the 6
lines of production confirms the existence of a close link
between supply and the average wages in the Ukrainian agri-
cultural enterprises during 2007-2014. Namely, the correla-
tion coefficients for grain, vegetables, fruits & berries produc-
tion are 0.91; 0.7; and 0.89. They are even higher for meat,
milk and egg production: 0.9; 0.9; and 0.97, respectively.

Taking into consideration the impact of the limit effective-
ness regarding the average wages in agriculture on volumes
of crop production, we can state that the production of grain
is the most potent (with its index of 15.75), whereas the pro-
duction fruits and berries is the weakest (with its index equal
to 0.12). A similar situation was observed in livestock produc-
tion. The limit effectiveness of the average wages in agricul-
ture affect production volumes most if we consider the pro-
duction of eggs in agricultural enterprises (with its index of
2.99), whereas the weakest is the production of milk (with its
index equal to 0.7).

Arelative dependency volumes of production on monetary
valuation of work is characterized by elasticity. The highest
level of elasticity corresponds most to the increase of the
average wages in agriculture during the 2007-2014 period is
related to grain, fruits & berries and meat production with the
indices of 0.7; 0.66; 0.64, respectively. The increase of ave-
rage wages in agriculture brought the least gains for egg, ve-
getable and milk production, which is verified by the elasticity
coefficients equal to 0.46; 0.43; and 0.21.

5. Conclusions

Summarizing the conducted economic and mathematical
analysis of the state of Ukraine’s agrarian market, we can
conclude the following:

1. It has been determined that Ukrainian agriculture has a
positive branch disproportion between supply and demand in
grain, vegetable and egg productions. Meat and fruits &
berries subcomplexes lagged behind the needs of the popu-
lation, even if its limited solvency is considered.

2. The strongest link between production and consump-
tion was revealed regarding vegetables, fruits and berries,
meat and egg products with their correlation coefficients
ranging between 0.9 and 0.99, the limit effectiveness ranging
between 1.15 and 2.5 and the elasticity ranging between 1.13
and 1.56. The most positive dependence of consumption on
production was detected for the vegetable and milk subcom-
plexes, where the limit effectiveness and elasticity are equal
to0 0.66; 0.86 and 0.63; 0.73, respectively.

3. It has been clarified that the domestic households use
their income growth most effectively to increase crop produc-
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tion, whereas for agricultural enterprises it results in the
enhancement of grain and egg production. The average
wages growth has the weakest impacts on productivity in the
vegetable and milk subcomplexes.

4. The strongest resilience in to the increase of consumer
prices is observed with regard to meat and milk products,
whereas the increase in the solvency of the population caused
a reduction of bread consumption (with the coefficients of
correlation and elasticity equal to -0.94 and -0.08) and acce-
lerated demands for vegetables, fruits & berries (with the
coefficients of correlation and elasticity equal to 0.95; 0,96
and 0.38; 0.34, respectively).

5. It is appropriate to carry out further scientific resear-
ches with regard to the development of branch mechanisms
which will help to increase the Ukrainian agrarian markets.
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