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EFFICIENCY OF THE LARGE-SCALE AGRI-INDUSTRIAL ENTITIES IN UKRAINE

Abstract. The analysis of activities of large-scale agri-industrial entities (LAEs) or so called
«agriholdings» in Ukraine has shown their advantages in comparison with other types of farming.
Their main advantage is a real agri-industrial integration including farming, processing, trading of
foods, often with own trade mark, and export activity. Also, LAEs have possibilities to attract cheap
financial resources from affiliated or own banks in Ukraine and abroad. As a result, they implement
modern technologies in farming and processing, produce high quality foods and have good
competitive positions on agricultural and food markets in Ukraine and abroad. In the LAE exist a
transfer pricing that minimize the external intermediaries, taxes and increases income. It is why the
most LAE pay a higher rent for the land, salary to the workers and have higher efficiency in
comparison with other form of agricultural enterprises. Real agri-industrial integration in LAE is
significantly different from such integration in other agricultural entities that have small processing
plants without deep reworking of agricultural row materials. LAEs provides large-scale of
agricultural and processing production and have possibilities to use its advantages in form of
receiving of effect of scale. The large-scale production allow them to use high productive
machinery and modern technologies and thanks to this significantly increase productivity of
resources, decrease costs per unit of products and, as a result, increase the efficiency of production.
The narrow segment of LAEs activity is qualified personal in framework of modern agricultural and
processing technologies. Existing human capital in the rural area does not meet necessary
requirements because the part of active population is sharply decreasing, there are no enough
qualified specialists. It should be mentioned, that problem with hiring of top managers, due to large
scale and complex tasks, is one of the most actual. It is why LAE forced them self to prepare such
specialists. The efficiency of eight LAEs has been evaluated. To carry out the analysis of the LAEs
efficiency depending on their scale, a simulation model was developed based on the calculated
correlation-regression model according to the actual data. It was determined that the dependence
between the efficiency and scale of the LAEs exist at a low level. Noted that the highest level of the
efficiency of functioning of the «large» LAEs is a result of the more compact layout of the
production facilities and better management.

Keywords: large-scale agri-industrial entities, agriholdings, land bank, cultivated land, agri-
industrial integration, technologies, efficiency.
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E®EKTUBHICTDb BEJIUKOTOBAPHUX AI'POITPOMUCJIOBUX ®OPMYBAHD
B YKPAIHI

AHoTanisi. AHaI3 JiSUTBHOCTI BEJTUKOTOBAPHUX arpornpoMucioBux ¢gopmyBanb (BAD), abo
TaK 3BaHUX «arpoXOJIMHTIB», B YKpaiHi [OKa3aB iXHI MepeBard MOPIBHAHO 3 IHIIMMHU BUIAMHU
depmepcbkoro rocrnonapctBa. OCHOBHOIO iXHBOIO TIEPEBArold € peajbHa arpornpoMHUCIIOBA
IHTerparlisi, BKIOYAI0UU 3eMJIEPOOCTBO, MEPEepoOKy, TOPTIBIIO MPOAYKTAMU XapdyBaHHS, 4acToO 3
BJIACHOIO TOPTrOBOIO MAapKoO0, Ta eKCHOPTHY MisIbHICTh. Takoxk BA®D mae MOXKIHUBOCTI 3amyuynuTH
nemeBi (piHaHCOBI pecypcH Bif adiniiioBaHux abo BiacHUX OaHKIB B YKpaiHi 1 3a KOPIAOHOM.
VY pe3ynbTari BOHM BIPOBAKYIOTh Cy4acHI TEXHOJIOTI B CUIbCHBKOMY TOCIOAApPCTBI Ta mepepoorl,
BI/IpO6J'IHIOTB BHUCOKOSIKICHI TPOAYKTH Xap4yyBaHHS 1 MaloTh xopoun KOHKYPEHTHI TO3MIII Ha
CUTbCHKOTOCTIOAAPCHKUX 1 MPOJOBOIBYUX pUHKaX B VYkpaini 1 3a KOP/IOHOM. Y BAO®
BUKOPUCTOBYIOTbCS TpaHC(EpPTHI IiHM, sSKI MIHIMI3yIOTh 30BHIIIHIX MOCEPETHHUKIB, MOJATKH 1
361n1>u1y}0n, noxin. Came Tomy Oumbimicte BA® mnatsaTth BHIy OPEHy 3a 3EMINO, 3apruiaty
HpaHlBHI/IKaM 1 MaloTh  BHILy  €(QEeKTHBHICTH  MOPIBHAHO 3  IHIMMH  (opMamu
CUIBCBKOTOCIIOAPCHKUX MiANpUeMCTB. PeanbHa arpompomucioBa iHterpaiiss y BA® cyrtreBo
BIJIPI3HSAETHCS BiJl TAaKOi IHTErpamii B IHIIUX CUIBCHKOTOCIIOJAPCHKUX CTPYKTypax, SIKi MaroTh
HEeBEeJIMKI TepepoOHI 3aBoau 0e3 riauMbokoi MepepoOKH CLIbCHKOIOCIOAAPCHKUX IPOCATHUX
MmatepianiB. BA® 3abe3meuye mmpokomacimiTabHE CLIbCHKOTOCTIOAApChKE 1 TepepoOHe
BUPOOHUIITBO Ta MA€ MOXKJIMBOCTI BUKOPUCTOBYBATH HOTO TIEpEBar 3a paxyHoK e(ekTy maciraly.
MacmrabHe BUpOOHHUIITBO J03BOJISIE€ M BUKOPUCTOBYBATH BUCOKOTIPOIYKTHBHY TEXHIKY Ta Cy4acHi
TEXHOJIOT1l, 3aBASKM YOMY 3HAa4yHO 3OUIBIIYETHCS MPOAYKTHBHICTH PECYPCIB, 3MEHIIYIOTHCS
BUTPATH HA OJMHHUIIO MPOMYKIIi 1, K pe3ylbTaT, MiJBUILYEThCA €()EeKTHBHICTh BHPOOHHUIITBA.
By3bkuii cermeHnt nisimbHOCTI BA® BuMarae kBamipikoBaHOTO NEPCOHANTY B paMKax Cy4acHHX
CITbCBKOTOCTIONIAPCHKUX 1 TEPepOoOHMX TexHOJoTiM. HasBHUI JIOACHKHN KamiTal y CUIbCHKIN
MICIIEBOCTI HE BIAMOBiAA€ MOTPIOHMM BHUMOTaM, OCKIJIBKM YacTKa aKTUBHOTO HACEJEHHS Pi3KO
3MEHIIYEThCS, BIANOBIAHO QopMmyeTbes AediuuT kBamidikoBaHux crnerianicTiB. Ciifl 3a3HAYUTH,
mo mnpoOieMa HaiiMy TON-MEHEKEpiB yepe3 MaciuTaOHI Ta CKIQJHI 3aBJaHHS € OJHIEI0 3
HaiO1IpII akTyambHUX. Och oMy BA® 3MyIieHi caMocCTiitHO ToTyBaTh Takux ¢axiBiiB. OmiHEHO
edekTuBHICTh BochbMH MyOmiunux BA®. J[ns npoBenenns anamizy edpextuBHocTi BAD 3anexHo
Bil ixHboro wmacmtaly Oyna pospoOieHa imiTamliiiHa MoJenb Ha OCHOBI PO3paxoBaHOT
KOpEJSIIHHO-perpeciitHoi Mozeni 3a (aKTHYHUMHU JaHWUMH. ByJio BCTaHOBICHO, IO 3aJICKHICTH
MDK edekTuBHICTIO 1 MacmTabamu BA® icHye Ha HU3BKOMY piBHI. Bim3HaueHO, 110 HaWBHINHA
piBeHb e(eKTUBHOCTI (PYyHKILIOHYyBaHHA «BelduKoi» BA® € pe3ynbraToM OibII KOMIIAKTHOTO
IUTaHYBaHHS BUPOOHUYMX MOTY>KHOCTEH Ta KPAIoro yrpaBliHHS.
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Introduction. The performance of the agri-industrial enterprises in recent years is defined
by a stable positive dynamic: production increase revival of the processing industry and the position
strengthening on foreign markets. Further development of this sector of the economy requires
transformations of a qualitative nature to enhance its competitiveness. Modern domestic practice of
agribusiness is characterized by the formation of LAEs, so-called agriholdings, that is accompanied
by merger and acquisition of the previously formed agricultural enterprises of different forms of
incorporation, a high level of concentration of capital, and access to financial and investment
resources. Economic efficiency of LAEs functioning is often achieved by economies of scale,
extensive development and sometimes by neglect of social and environmental factors. Thus, a need
arises to carry out a thorough analysis of the dependence of the functioning efficiency of such
entities on their scale.

Analysis of recent research and publications. The question of activity of LAEs in Ukraine
was investigated by the following authors: Andrijchuk V.G. [1], Nitsenko V.S. [2—S8],
Demyanenko S. [9; 10], Yerankin O.0., Koczupatryj M.M. [9], Galushko V., Brummer B. [10],
Horunzhy’j M.J. [11], Ushkarenko Iu., Soloviov A. [12], Ma B. [13], Piliaiev 1. [14] and other.

It should be mentioned that LAE have some important advantages in comparison with other
forms of enterprises in rural area. One of the most important advantage of LAEs is a real
ingratiation of farming, processing and trading — raw materials from the branches follow to
processing entities and subsequently in the form of the final products to the trade network.
Therefore, this transfer pricing minimizes the external intermediaries, taxes and increases income.
This is why most LAEs pay a higher land rent, salary to the workers and have higher efficiency in
comparison with other forms of agricultural enterprises.

Real agri-industrial integration in LAEs is significantly different from such integration in
other agricultural entities that have small processing plants without deep reworking of agricultural
raw materials. LAEs provides large-scale of agricultural and processing production and have
possibilities to use its advantages in the form of receiving of effect of scale. The large-scale
production allow them to use highly productive machinery and modern technologies and thanks to
this significantly increase productivity of resources, decrease costs per unit of products and, as a
result, increase the efficiency of production.

The purpose of this article is to investigate the main advantages of LAEs in comparison
with other form of agricultural enterprise and their efficiency depending on their scale.

Research results. An important aspect of LAE activity is their possibilities to provide the
necessarily quality of agricultural raw materials and foods. Placing Ukraine on the markets of the
EU, India, China and Africa require certain standards of quality. Unfortunately, it is very difficult to
achieve such standards for small agricultural and processing producers and in particular, for rural
households that produce from 50 to 90% of such products as milk, vegetables, potato. Thanks to
modern technologies in production and processing of agricultural products, controlling of
technological process, providing required quality standards, LAEs undoubtedly have competitive
advantages in comparison with other form of agribusiness.

As a result, LAEs, as rule, engage in three types of activities: farming, processing and food
trading. For the mentioned types of activities there are specific financial flows, which can be
concentrated and redirected to the spheres of activities that require accelerated development in short
or long run. This translates into a real possibility for LAEs to optimize financial flows in the
mentioned types of activities which are impossible to do under conditions of separated farming,
processing and trading. It is much easier for LAEs to accumulate the financial resources and invest
them in agricultural production in comparison to individual farmers. Compared to other industries,
farming is characterized by its seasonal nature and consequently, significant turnover fluctuations.
This is why, one of the main problems for agricultural enterprise and farmers is that of financial
resources. They do not have enough own financial resources, bank loans are expensive and banks
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are not interested in crediting them because it is high risk business. In contrast, LAEs possess their
own financial resources use the resources of their founders, that in many cases have own banks,
attract foreign investments, and cheap loans from foreign banks [2; 5; 15].

It can be argued therefore, that LAEs face no problems with financial resources and they can
implement modern technologies at all stages of the production process — from farming to retail and
it is their indisputable competitive advantage compared to other types of agribusiness. LAEs,
however, are affected by a shortage of qualified personnel. Modern farming is characterized by
implementation of modern, knowledge-intensive technologies, in particular, biotechnology,
improvement and increase of production and quality of crops and animals, guarantee of food quality
and safety, ensuring ecological balance between agricultural development and its influence on the
environment. Consequently, the development of farming and all agribusiness will be determined not
just by traditional resources like land and capital, but real possibilities of implementation of
scientific and technological progress. Farming has become a science-intensive industry which
utilizes highly productive and expensive machinery and equipment. Concentration and integration
in agribusiness and creation of LAEs require implementation of modern management for all levels
of administration — from bottom to top. It is the only way to explore the possibilities and to realize
advantages of large-scale agri-industrial production and receive the effect of scale. And this, in turn,
requires a completely revised structure of human capital. The existing human capital in the rural
areas does not meet such requirements because the part of active population is sharply decreasing
and there are not enough qualified specialists. It should be mentioned, that the problem with hiring
of top managers, due to large scale and complex tasks, is one of the most pressing. This is why
LAE:s strive to train such specialists themselves. Table 1 presents the scales of the biggest LAEs in
Ukraine at the beginning of 2020.

Table 1
Land bank of some LAE in Ukraine at the beginning of 2020, in thousands of hectares

Ne Name of LAE Land bank, thnd. ha | Ne Name of LAE Land bank, thnd. ha
1. | Kernel 600 14. | LNZ Group 80

2. | UkrLandFarming 470 15. | Agro-Vista 75

3. | NCH (Agroprosperis) 410 16. | Agrotrade 72

4. | Myronivskyi Hliboproduct 370 17. | Panda 62

5. | Astarta 210 18. | Vitagro 60

6. | HarvEast 147 19. | Svarog 60

7. | Epitsentr Agro 127.5 20. | Rostok-Holding 57

8. | IMK 123,9 21. | Agromino + Resilient 53

9. | Mriya 119 22. | AgroGeneration 48

10. | Ukrprominvest-Agro 116.5 23. | AST 47

11. | Agrofirm Svitanok 90 24. | Agroton 40

12. | Nibulon 83 25. | Grain Alians 38

13. | TACSAgro 83 26. | KSG Agro 21

Note: based on Agricultural Consulting: http://www. farming.org.ua.

The information about eight public agricultural companies of Ukraine was taken as the basis
for the analysis of the relation between LAE functioning efficiency and their scale. It should be
mentioned that many more LAEs are functioning in Ukraine, but not all of them are officially
reporting their financial results. Mostly LAE include several legal entities with «formal»
relationship among them. There are two main types of LAEs in Ukraine [5; 7; 9; 16]:

- Public, that have official administrative and legal connections among the entities of
holding, publish their consolidated reports, including financial, participate in different agricultural
association;

- Non-public — no consolidated reports, including financial, have non formal connections
among their entities.

The creation of any LAE starts from an initiation of investors and their vision of the future
company. The critical point, in this case, is the personal approach of the owners which, after a
discussion with LAE top managers, can be classified into the following three main approaches
[1;4;8;10;17]:
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1. Single or simplified which is based on a single economic indicator. Owners negotiate
with managers one quantitative indicator, as a rule it is EBITDA (earning before investment, taxes,
depreciation and amortization) or net profit. For the achievement of the planned indicators
managers receive bonuses or, if there is no achievement, some managers are replaced. This
approach is characterized by low control from the side of the owner because the farm is not their
primary business and they have different companies in other industries.

2. Ordinary or short. It is characterized by several financial and economic indicators, system
of motivation for managers, participation of owners in their development and controlling of
achievement.

3. Complex or detailed. It includes development and control of detailed technological and
financial indicators on the level of fields, animals, production units. The owners directly participate
in strategic and operation planning and controlling activities.

Proposed classification is based on subjective vision of owners and managers their
relationships and business development but it helps to understand the principles of creation and
functioning of LAE in Ukraine.

There are three main stages in LAE development in Ukraine [3; 9; 11; 18]:

1. 2000—2010 — rapid development of LAE, accumulation of land and capital.

2. 2011—2015 — transitional stage between aggressive accumulation of resources and
increasing of productivity and efficiency of production. This stage is characterized by deceleration
of accumulation land and capital and intensification of resources use.

3. 2016 — present time — increasing competition among LAE for land lease, developing of
processing, dipping of agri-industrial integration, logistics development, trademarks and their
promotion on international markets.

One of the first LAEs in the history of Ukrainian agribusiness was the Ukrainian-British
joint venture LTD «NIBULON» (83 thnd. ha), created in 1991. It specialized in the production and
trade of hybrid corn and sunflower seeds. Now «NIBULON» is one of the biggest domestic
producers and exporters of agricultural products (wheat, barley, rye, corn, sunflower seeds and
others). However, it is not a public LAE and does not publish its consolidated financial reports
(based on Latifundist: http://latifundist.com; Nibulon: https://www.nibulon.con/).

Another example is public LAE KSG Agro (21 thnd. ha). It is an agri-industrial company
with a wide range of produce: wheat, barley, corn, sunflower, rapeseed, vegetables (carrot, onion,
cabbage, beetroot), potato, as well as gardening, milk, cattle meat, pork, sheep breeding, biofuels,
flour, cereals, sunflower oil. It is also involved in export, for instance, selling flour to China. The
production strategy of this company is based on precision farming (based on Latifundist:
http://latifundist.com; KSG Agro: http://www ksgagro.com).

Very interesting is also another deep integrated public LAE is Agroliga Group (10 thnd. ha).
Compared with other LAEs this company is small. It produces mostly grain, sunflower seeds and
rapeseed oil (with own trade mark). Recently the owner has decided to build a bio thermal power
plant for utilization of straw and seed husk.

Other examples of LAE are such public companies as: Agromino (53 thnd. ha — grain,
sunflower, rapeseed with low level of agri-industrial integration); Kernel (600 thnd. ha with deep
level of integration; Industrial dairy company (124 thnd. ha — grain, technical crops, developed
animal husbandry); AgroGeneration (48 thnd. ha — grain, technical crops with low level of agri-
industrial integration); Mironivsky Hliboproduct (370 thnd. ha, — grain production, poultry
breeding with high level of integration), Astarta (210 thnd. ha, — grain, sugar beets, sugar with
high level of integration. The key information on the surveyed enterprises was the EBITDA and the
Income, that was divided by the area of land that the company cultivated in 2019 (Table 2, Fig. 1).

To analyze the information presented, we have calculated the correlation-regression model
of the dependence of the efficiency on LAE scale, the results of which showed the closeness of
linear relationship at 34.8%, indicating a low level of the dependence of the analyzed indicators.

To analyze the information presented, we have calculated the correlation-regression model
of the dependence of the efficiency on LAE scale, the results of which showed the closeness of
linear relationship at 30.48%, indicating a low level of the dependence of the analyzed indicators.
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Efficiency of public agricultural holdings in Ukraine, 2019

Table 2

Name of large-scale Year Income, | Income, | EBITDA,| EBITDA, | Land cultivated,
agro-industrial entity of incorp. | mil USD | $.USA/ha |mil $.USA| $.USA/ha th. ha
Agroliga Group 1992 50 5040 11 1120 10
Agromino 2007 37 704 11 210 52
Kernel 2008 3992 7532 346 653 530
Industrial dairy company (IDC) 2007 170 1368 39 317 124
AgroGeneration 2007 34 588 -1 -22 58
Mironivsky Hliboproduct 1998 2056 5556 379 1024 370
KSG Agro 2001 24 1138 10 457 21
Astarta 1993 500 2126 87 370 235

Source: formed on the basis of (Agricultural Consulting: http://www. farming.org.ua; Isakova D. (2015): The ranking of 20
most efficient agricultural companies of Ukraine. Forbes Ukraine, No 8. http://forbes.net.ua/magazine/forbes/1399408-rejting-20-

(1]

samyh-effektivnyh-agrokompanij-ukrainy; Released to the public: rating of effective public agricultural holdings:
https://delo.ua/business/vyshli-na-publiku-rejting-samyh-effektivnyh-publ-369612/;  Top 100  latifundists ~of  Ukraine:
https://latifundist.com/rating/top100) and our calculations.
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Fig. 1. Efficiency of public agricultural holdings in Ukraine, 2019
Source: formed on the basis of (Agricultural Consulting: http://www. farming.org.ua; Isakova D. (2015): The ranking of 20
most efficient agricultural companies of Ukraine. Forbes Ukraine, Ne 8. http://forbes.net.ua/magazine/forbes/1399408-rejting-20-
samyh-effektivnyh-agrokompanij-ukrainy; Released to the public: rating of effective public agricultural holdings:
https://delo.ua/business/vyshli-na-publiku-rejting-samyh-effektivnyh-publ-369612/;  Top 100  latifundists  of  Ukraine:
https://latifundist.com/rating/top100) and our calculations.

Accordingly, the next step in the research was the selection of Agroliga Group and
Mironivsky Hliboproduct as those that differ the most from the statistical series in the analytic part
of the study. The calculated results of the second model showed the correlation at the level of
70.24%. The increase of the dependence factors by 37.69 percent compared to the first model
reflects the actual presence of such dependence, albeit at the low level. Simultaneously, it proved
the testimony of a number of high-ranking executives on the more efficient functioning of medium-
scale agricultural holdings compared to the giants that we have identified.

To carry out a more in-depth analysis of the dependence of the functioning efficiency of
large-scale agri-industrial entities on their scale, we decided to expand the sample by simulation
modeling [6; 9; 15; 19; 20], as the statistical data of Table I were insufficient. To implement the
simulation model of the dependence, we used the previously calculated regression model with the
correlation of 39.76%, the analytical form of which is represented by the formula:

Y = 0.6366x + 404.62. (1)

We used the second option to calculate the regression formula that has higher level of
closeness coherence because it reflects empirical character of this coherence. The analysis of LAE
activity reflected their heterogeneity because they have a different level of agri-industrial
integration.
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Due to this LAEs have different results of their activities. It reflects a factor of normal
distribution of «tails», that shows some LAEs that strongly stand out from totality (Top 100
latifundists of Ukraine: https://latifundist.com/rating/top100). This is why such companies as
Agroliga Group and Mironivsky Hliboproduct were removed from the calculation because they are
narrowly specialized. In particular, in the development of the dependence simulation model it was
considered that:

« the cultivated area is normally distributed;

* EBITDA (USD/ha) is calculated as the sum of the expected profit (calculated under the
given model and dependent of the land cultivated — 1) and the unexpected (stochastic) profit
normally distributed.

The density of the normal distribution has the form [8; 21; 22]:

(x-a)’
f)=—

e 2, xe(—oojc0), (2)
oV21

where x =G L+a — the variable, value of which is simulated;
a = M (x) —the expected value of the variable x;
o — the standard deviation of the variable x;

u=,/-2In(&,) cos(2n&,) — normally distributed random variable with parameters a=0,

0 =1 (Box-Muller method);

&, &, — uniformly distributed values on the interval [0, 1] that can be obtained by using the
random number generator (in Excel spreadsheets — function Rnd).

In this research, the simulation of the cultivated area was carried out with parameters a =50
thousand ha, 6 =152,6 thousand ha.

The results of the simulation model of the dependence EBITDA (USD/ha) on the area
cultivated by LAEs are presented in (7able 3, Fig. 2) and allowed us to build the following linear

regression model:
Y=0.6977x + 228.08. (3)

Table 3

Clustering the results of the simulation model of the dependence EBITDA (USD/ha)
on the area cultivated by LAEs

Ne Clusters of entities Coef The average value The LAE average area for
B by EBITDA, USD/ha : of EBITDA for the cluster, USD/ha the cluster, thousand ha
1 Up to —-415 0.0017 -448 31
2 -415 —-321 0.0061 -361 40
3 -321 —-226 0.0137 -265 48
4 -226 —-131 0.0280 -171 53
5 -131 —-36 0.0479 -80 61
6 -36 — 58 0.0897 11 67
7 58 — 153 0.1189 107 76
8 153 — 248 0.1401 201 87
9 248 —342 0.1537 294 101
10 342 —437 0.1334 387 112
11 437 —532 0.1041 481 139
12 532 — 626 0.0787 575 165
13 626 — 721 0.0443 671 189
14 721 — 816 0.0207 762 232
15 816 — 911 0.0113 858 276
16 911 — 1005 0.0046 948 305
17 1005 — 1100 0.0024 1042 370
18 1100 — 1195 0.0005 1166 356
19 1195 — 1289 0.0001 1196 233
20 1289 and higher 0.0001 1384 297

Source: authors’ development
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Fig. 2. The dependence of EBITDA on the cultivated area according to the results

of the simulation model
Source: authors’ development.

The level of determination of the model developed was 76.56% and, respectively, of the
correlation 87.50%, indicating the sufficient level of its reliability.

Analysis of the clustered data (Fig. 3—35) (with used [23; 24]) of the simulation model of the
dependence of EBITDA (USD/ha) on the LAE cultivated area show that the most of hits is in the
range from 107 to 481 USD/ha. And the area in this range from 76 to 139 thousand ha with the
increase in EBITDA (USD/ha). Note that «the remainder of losses» of the simulation model has the
level of the LAE cultivated area to 61 thousand ha.

I
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-251 -184 -129 77 -17 38 94 149 205 261 317 373 429 485 540 595 652 710 764 819
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Fig. 3. The distribution of EBITDA and the cultivated area according to the results

of the simulation model
Source: authors’ development.

The illustration (see Fig. 4) of the dependence of the cultivated area on EBITDA (USD/ha)
allows to conclude that LAEs with more land allotments have a high level of the efficiency. In
particular, higher levels of the efficiency (from 1196 to 1384 USD/ha) are observed in clusters with
an average land area up to 297 thousand ha.
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Fig. 4. The distribution of the cultivated area on EBITDA according to the results

of the simulation model
Source: authors’ development.

Fig. 5. The dependence of EBITDA on the LAE cultivated area according to the results

of the simulation model (clustered in 20 pcs)
Source: authors’ development.

The clustered results of the simulation on the cultivated area are shown in Fig. 5 and
confirm the above conclusion and allow us to state that the efficiency level has a positive trend with

an increase in the cultivated area.

Conclusions. On the basis of the information presented and illustrated, as well as the
calculated correlation-regression models and the developed simulation model we can make a
conclusion about the dependence of the efficiency on the scale of large-scale agro-industrial

entities:
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e the dependence between the efficiency and scale of large-scale agro-industrial entities
exists, but at the middle level that is proved by diagram and economic, mathematical and
analytic methods;

e the «large» large-scale agro-industrial entities (more than 165 thousand ha) can have a
higher level of the efficiency than the «medium» large-scale agro-industrial entities (from
67 to 165 thousand ha) that is proved by diagram, economic and mathematical and expert
and analytic methods, but only in the case of a high level of integration.

Noticeably, sustainable development of the functioning efficiency of the «medium-scale»

large-scale agro-industrial entities, as a rule, is the result of the more compact layout of the
production facilities and correspondingly higher level of manageability due to the lack of a separate
middle management (regional) between the parent company and production units.
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