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ECONOMIC ASSESSMENT OF CONCENTRATION
AND MONOPOLIZATION OF THE MARKET OF
SPICESAND ESSENTIAL OIL PLANTSIN UKRAINE

The article is devoted to the study of modern easndrends in the Ukrainian market of

spicy and essential oil plants. The measurementasket concentration is carried out using
concentration coefficients (indices), Lind, Herfaid — Hirschman, relative concentration,

entropy, variance of market shares of firms, Gimd &lall-Tideman. To study the degree of
dominance of the largest participants in the Ukeminmarket of essential oil and spice

plants, the rigidity of its oligopoly core was detgned. The results obtained allow us to
conclude that when developing a strategy for theeld@ment of medicinal crop production

in Ukraine, special attention should be paid torteed to create a competitive environment
in this industry.

Keywords: production of spice plants, production of essentil plants, market
concentration, market monopolization, oligopolyeor

1. INTRODUCTION

Nowadays the development of production of medicplants is rapidly increasing.
A large group of medicinal crops that are dististpeid in the scientific literature and
practice is medicinal oil-bearing plants containgggential oils. They are called mixtures
of volatile aromatic substances that are formeglamts and have the ability to be distilled
with water vapor. The name comes from the XVIII toey, when nothing was known
about the chemical composition of these substanthsy were called essential oils
because they are volatile, like ether, and oilgeabise they are fat, lighter than water and
do not mix with it. Although the term is not quidéecurate, it is still used in the world.
Nowadays essential oils are already included inighads of medicines and attract more
and more attention as a powerful means of prevgatiny diseases. It is not coincidentally
that the world production of essential oils are stantly increasing and has already
reached 250 thousand tons per year. Currentlyfighds of application of essential oils
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are: 1) food industry (mainly as food flavoring®) distillery industry; 3) tobacco
industry (for flavoring tobacco products, flavoringnd essences are used, which may
include essential oils of peppermint, coriandeterran, vanilla etc.; 4) soap industry; 5)
pharmaceuticals (as medical supplies and medigiBgs)eterinary science; 7) perfumes
and cosmetics (as components of perfumes and ciasin@) aromatherapy; 9) household
chemicals; 10) paint and varnish industry (as sab)e 11) production of rubber and
plastics. The extremely wide use of essential obitained from essential oil plants is
a strong argument in favor of further developmétitsoproduction.

There is quiet a large group of medicinal plartattare produced in significant
amount both in Ukraine and in the world called gpicops. Their popularity is due to
their value, primarily in cooking and the posstlilof using them for medicinal purposes.
There is even a version that humanity began tospsg/-aromatic plants to improve the
taste of food earlier than salt (Melnychuk, 201Bhe combination of spicy medicinal
plants is also quite large. In particular, these anch crops as anise, basil, mustard,
oregano, marjoram, coriander, cumin, fennel, pardovage etc.

The demand for medicinal herbs in general andsfuices and essential oils, in
particular, has been growing rapidly in recent desaaround the world and in Ukraine.
This is largely because the trend towards a hedifdnstyle is spreading more and more.
Consequently, essential oil and spice medicinabsi@nd products of their processing,
due to their inherent healing properties, are tréasing demand. Agrarians' interest in
the production of medicinal plants is also incregsignificantly in the context of modern
times. Firstly, the world is experiencing climateanges. Thus, in the southern regions of
Ukraine, because of global warming, it is becomimgre difficult to grow traditional
agricultural crops — sunflower, corn, wheat andsao Farmers face the need to re-focus
on the production of drought-resistant and stressstant crops. That is why, there is
increasing interest in the production of medicipknts, a significant part of which can
easily tolerate drought. Secondly, in Ukraine, loseaof intensive agricultural production
in the last twenty years, as well as in the whoteldy the soil condition has significantly
deteriorated. As a result, the yield of traditioagticultural crops is reducing. World grain
prices also tend to decline. For Ukraine, whichris of the leaders in grain production on
the world stage, these facts are extremely negafieasequently, Ukrainian farmers are
increasingly considering the possibility of divéysig production and entering new
market niches focused on exports (Mirzoieva, 20T8)dly, interest in the production of
essential oil and spice medicinal herbs is growprimarily in the sphere of Ukrainian
small and medium-sized agricultural businessesrdfsesentatives often consider this
direction as an opportunity to take a place inghlyi profitable niche. The relevance of
the research topic is due to the need to incrdas@roduction of essential oil and spice
crops in order to develop a high-tech and expaarted industry in Ukraine.

2. LITERATURE REVIEW

Many leading scientists have considered varioyse@s of the development of
production of spices and essential oils in theseegch. Carrubba A. and Catalano C.
(2009) consider the production of essential oipsras an opportunity to obtain a strategic
product, essential oils, for many industries. St note that the value of essential oil
plants is that: 1) they are suitable for variousppses; 2) even small producers in rural
area can process them; 3) in many cases, they eagrdwn using environmentally



Economic assessment of concentration ... 61

friendly or organic methods. The last argument fales significant economic advantages
to etheric oil crops and makes it possible to heetin the segment of «natural» products
(Carrubba, Catalano, 2009).

Derek Byerlee, Walter P. Falcon, and Rosamond &yl (2017) investigate the
versatility of essential oil medicinal plants iretbhontext of growing tropical species for
food, animal feed, and fuel productidBygrlee, Falcon, Naylor, 2017).

In a research, that was presented to the sciemt@fimmunity in 2015 regarding the
production of essential oil crops and essentiat @il South Africa, this segment is
considered as an opportunity for development. Ietwdy that was presented to the
scientific community in 2015 on the production e§ential oils and essential oils in South
Africa, this segment is considered as an oppostuoit the development of agricultural
enterprises, as a means of livelihood in ruralgraa an example of partnership between
poor rural communities (Rural enterprise partng@shihe case of essential amathole,
2015).

In 2019, the project Initiative of the agricultugoductivity and commercialization
(IAPAC) based on the example of Nepal, developedth®y Austrian Development
Agency with the support of the European Union, \pablished. The project contains
suggestions and recommendations on income genemiportunities for rural families
by the cultivation of essential oil and spice craps unproductive land or within
woodlands. The project experience shows that maalicrops can be an important source
of income and employment for the population. Thénnsdress is on the fact that small
farmers and landless farms can develop by produtiedjcinal plants (Essential Oil Crop
Production in Private and Community Forest Land,90Scientists Ramu Govindasamy,
Surendran Arumugam, and James E. Simon (2013) shelyverall global market for
essential oils and the plants that produce thempandide UN statistics, according to
which the main consumers of essential oils arelthited States (40%), Western Europe
(30%) and Japan (7%). Moreover, the trade volumesssential oils and related products
in the world is increasing by about 10% annuallyy®dasamy, Arumugam, Simon,
2013).

In the modern scientific world, many publicaticarg also devoted to the study of the
economy of production of spice crops, which arerttan source of spices. Thus, Arghya
Mani and Arpan Kabiraj (2019) highlight the imparta and necessity of spice crops and
analyze the export of spices and spice-based pt®daad they focus on the fact that,
first of all, these are products with added vaMeurti, Kabiraj, 2019).

It is worth mentioning that in the developmentspice production, it is advisable to
focus on Indian producers, since in the modern dyoithdia is the largest producer,
consumer and exporter of spices.

In particular, this country produces about 75haf 109 varieties of spice crops listed
by the International Organization for Standard@at{ISO) and accounts for half of the
world's spice trade. Demand for primary and secondpice crops is growing rapidly in
both India and the world (2020) (Indian Spices bidy 2020). The global spice and
seasoning market is predicted to grow at an anraial of 5%. According to the latest
researches, spices are used in the process ofgtimuwf food and cosmetic products,
pharmaceutical products (Global Spices and Seagsthimlustry, 2019).

In general, the authors-researchers of the pramucf spices and essential oils agree
that this segment contributes to the developmersn@dll and medium businesses in the
agricultural area, employment of rural populaticssd the creation of value-added
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products. In Ukraine, these goals have not bedn &uhieved yet. Therefore, the author
explores the possibility of solving the scientimd practical problem of forming an
effective market for spices and essential oils e tframework of the strategic
development of the medicinal plant industry in Ukea The purpose of this study is to
assess the economic level of concentration and pmization of markets for spice and
essential oil crops in Ukraine.

3.METHODOLOGY OF RESEARCH

According to the author, an economic assessmettieofevel of concentration and
monopolization of the medicinal plant market in bike and research of trends in this
market can be used as a methodological basis fotirig a strategy for the development
of medicinal plant production. In order to deterenthe number of enterprises that create
a business environment in the field of medicinanpd and identify their impact on the
development of the industry, a profound quantiexiwalysis was made.

In particular, the concentration of a particulaarket is measured using the following
coefficients (indices) (Pervakov, 2009): concemrat Lind, Hergindahl-Hirschman,
relative concentration, entropy, variance of masteres of firms, Gini, Hall-Tademanor,
Rosenbluth etc.

In modern conditions, many enterprises operatenaiy markets, including quite
a few large companies. But not all large enterpris&ve the same impact on the market.
To study the degree of dominance of the largedigizants in the Ukrainian market of
essential oils and spices, it will be necessadetermine the rigidity of its oligopoly core,
because only if it is present, there is a possjbilf anti-competitive concerted actions. To
do this, use the Lind index, which is an effectivel for determining the «border» of an
oligopoly and it is calculated using the formula:

1
L= ¥ 2 Q (1)

Wherek — the number of significant business entiti€s;— the ratio between the
average market shares and business entitiek-ghdbusiness entities;— the number of
leading business entities amadngignificant business entities (Valitov, 2006).

S5ty )

whereS — total market share afeconomic entitiesSc — market share df significant
entities. The Lind index is calculated in stagéstlf, for the two largest enterprises, then
for the three, andso on untill getting a violatiointhe continuity of reducing the indica-
tor L, that is, until the result L k k > -lappears. Violation of continuity states,that st |
added to the computation enterprise, has significamaller market share than any of the
previous (Okrepkyi, Myhal, 2016). Large significeandn further analysis is the
investigation of dispersion of oligopoly core. Basa even in a highly concentrated
market, there can be an active competitiondue g¢autfiform distribution of particles and
the ratio of the sizes of individual subjects, itheltided in it. In order to be able to carry
out research on the dispersionof the oligopoly ciblie necessary to calculate the share of
each of the leading enterprises in the oligopolyeda the Ukrainian market of essential
oils and spices. The results obtained will allowtasdetermine the uniformity of the
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distribution of market shares between competingrpnises. This, in turn, will make it

possible to assess the risks of collective moneptiin, that is, the attainment of
a dominant position in the market by leading entses throughcoordinated behavior.To
do this, use a generalized the Herfindahl-Hirschimalex HHI), that is calculated using

the formula

HHI = Yk | S? 3)

To determine the degree of market concentratioea Huall-Tideman index or
Rosenbluth index (IR)can be used. It demonstréesitmber of competitors, the share of
each of them in the total sales volume of produmtsi the ranks of these particles. It is
calculated based on comparing the ranks of engapin a particular market:

1
le = 237 ieSi— 1 “)
wherei — rank of the company's share from maximum to mimn (Zaitseva, 2011).he
maximum value of the Hall-Tideman index is one @mndnonopoly conditions). The
minimum value isl1 / N whereN — is the number of enterprises in the sector. The
advantage of the Hall-Tideman index is the abii@yrank businesses by their degree of
significance, which contributes to a deeper analysi a particular industry. The
disadvantage is that this index cannot be caladllaiefull at a certain time, it must be
considered in dynamics (Horniak, Filipovych, 2012).

In order to assess the possible market power wrgnises, taking into account the
inequality of their size, the indicator of markdtase dispersion is used.This indicator
reflects the degree of uneven distribution of grise shares in a particular market and is
based on the formula:

1 —2
o =150, (5 -5 (5)

where ¢ — average square deviation of market shares arpiges; Si — share of
enterprise in the marke§ — average share of the enterprise in manket; number of
enterprises (Volkov, Horoshkova 2011).

In addition, the coefficient of variation is alssed to assess the uniformity of
distribution of production and sales volumes betwemarket-leading enterprises
(Pietieshova, 2011). It is calculated using thenigla:

V=o0S (6)

The greater unevenness of the distribution ofeshaf enterprises corresponds to the
higher values of the indicators of variance andatiam.

Pre-calculated indices will allow you to measumnceentration directly and only
indirectly competition in the market. Concentratimeans that there is a certain order in
the market that is set by large enterprises. Whibenpetition is characterized by
«promiscuous» movement of the enterprises and #r&anhentropy. Due to this, entropy
indicators can be used to measure the degree gietdimn directly. In other words, the
entropy coefficient is used to assess the degreksofderliness of a particular market. It
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is the sum of the sales shares of enterprisesofferiate in the market, weighted by the
natural logarithm of the inverse value:

E =YL, Sing )

The value of the entropy index ranges from 0 téHe higher this indicator, the higher
the level of competition in the market. Along withis coefficient, the relative entropy
index is calculatedHQ):

Ey = ®

0~ ln(n)

A mathematical indicator of the uneven distribntmf a particular market is the Gini
coefficient (index) (G). It allows to determine hoewenly a particular variable is
distributed among market participants. The valueh&f Gini coefficient varies in the
range from zero to one. In the case that the coeffi is equal to zero, we can state the
condition of absolute equality, and if the one e absolute inequality.

The higher the coefficient value, i.e. the clogeapproaches one, the greater the
differentiation in the market distribution betweawividual producer enterprises. The
calculation of this index for a set of enterpritiest are part of the oligopoly core of the
market of essential oil and spice crops shouldarged out using the formula:

G = %(n +1-2 <_2?=1("+1—i>yi)> ©)

Z‘{l=1 Yi

where n —the number of enterprises in the aggregatds ythe market share of the
enterprise.

4. RESULTS

The direct research of the current state of madigblants production in Ukraine is
complicated by the fact that statistical informatis extremely insufficient. Centralized
analysis of the current state of procurement atiivation of medicinal plants in Ukraine
is practically absent, a number of indicators rdiay the functioning of the industry is
simply not tracked. In addition, it is worth memting, that, since medicinal crop
production is not distinguised as a separate ingusiverything related to medicinal
plants in the statistical collections of the Stsiitistics service is displayed in the section
«Technical crops». Secondly, only since 2016, thaeSstatistics service of Ukraine
began to reflect data in the context of individuakdicinal crops, before that the
distinction went to such groups as «medicinal planketheric-oilseeds» and «coriander».
Accordingly, information was provided in statisliggarbooks for these three groups. We
assume that the selection of coriander in a sepédira is due to its value as an essential
oil culture.Thus, experts note that the volume fdpiction of coriander essential oil is
inferior to almost all the most famous crops, excpprhaps, roses and lavender. Its fruits
contain up to 20-25% of fatty oil and 1,5-3% ofesdil oil. In addition, the composition
of coriander essential oil is stable and almostsdu# differ depending on the variety or
growing area (Koriandr: likarski ta korysni vlasbgti, http). Since 2016, statistical
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information in Ukraine has been enriched with infiation about the production of «spice
crops» and medicinal plants in the context of iidlial crops, not just coriander.

A characteristic feature of the development ofdpiaiion of essential oil and spice
crops in Ukraine is that the industrial productafra number of crops is gradually scaling
up. These are crops that until recently were notvgron the territory of the country in
general or in small amounts, or those that weregrmin due to the fact that they needed
other climatic conditions. But due to global warmiit is now possible to grow them in
Ukraine.

Analysis of sales of spice crops by enterprisedkraine in 2018 showed that 66.2%
of Ukrainian spices were sold by two enterprisebl@ 1). This fact indicates the
existence of monopolistic trends in the productéspice crops in Ukraine.

Table 1. Spice sales by enterprise (2018)

gjtrgrbperrig Volume of products sold, centner Sharein total product sales, %
1 6219 33,65
2 6 014 32,54
3 1024 5,54
4 842 4,56
5 787 4,26
6 566 3,06
7 426 2,31
8 390 2,11
9 385 2,08
10 291 1,57
11 277 1,50
12 275 1,49
13 240 1,30
14 233 1,26
15 225 1,22
16 100 0,54
17 95 0,51
18 75 0,41
19 17 0,09

Source: Official site of the State Statistics Sesviof Ukraine (2019) (http://www.
ukrstat.gov.ua) authors' own depiction.

In table 2 the results of the study of the rigidif the oligopoly core in the segment of
spicy medicinal plants using the Lind index arespraed.
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Table 2. Calculation of the Linda index for the gpiarket in 2018

K Q1 Q2 Q3 Q4 Q5 Q6 Q7 Lk

2 1,034 0,517

3 1,767 | 5,973 1,290

4 2,368 | 6,556| 5,24829 1,181
5 2,870 | 6,917| 5425| 447877 0,945
6 3,368 | 7,600 6,040 5210  5,26001 0,916
7 3,863 | 8,390| 6,744 5,944 6,002  6,04533 0,881
8 4332 | 9,095| 7,338 6,500 6,463 6,31 5959 0,821

According to the performed calculations, the bheatcontinuity has occurred atk=3
(Ls>Ly),therefore, the oligopoly is created by the finsttheir market share of farms
properties, which provide 66,2% of the sold produdthe character of such an oligopoly
is defined rather as «rigid».This is the eviderw two companies dictate the trends in
the segment of production of spicy medicinal cradbother manufacturers are largely
dependent on this.

In order to carry out the research on the disparsf the oligopoly core, the share of
each of the leading enterprises within the oliggpobre in the Ukrainian segment of
medicinal herbs was calculated (table 3).

Table 3. Market share of enterprises that areqfdte oligopoly core

Number_ of Market share, % Sharein the oligopoly core, %
enterprise

1 34,61 50,84

2 33,47 49,16

The calculation of the shares of enterprises thktrty to the oligopoly core allows
us to emphasize the importance of the largest bssiantity in the total combination. The
results show that the two leading enterprises éngiice market in Ukraine have almost
the same weight.

Table 4. Spice market concentration indices in Wa@ 2018

Indicator Value
Herfindahl— Hirschman index 5001
Hall-Tideman index 0,504
The dispersion of market shares 0,7
The coefficient of entropy 0,734
The coefficient of relative entropy 1,058

The actual Herfindahl-Hirschman index indicateat tthere is a limited oligopoly in
the Ukrainian spice market. The Hall-Tidman Ind&og¢enbluth), which helps to take
into account the size ratio of enterprises, isglatv (the minimum level for the surveyed
enterprise population is 0.143), which indicates limited market power of economic
entities. The high value of the variance of markedres is caused by a significant gap
between the market share of the largest manufactur@é other competitors. The same
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circumstance explains the level of entropy coeffits and relative entropy, which
measure the uneven distribution of market sharésde® economic entities. The lower
the value of these indicators, the greater thétalof sellers to influence the market price.

The Lorentz curve shows the degree of unevenilulision of a certain market among
the main manufacturing enterprises more clearty. (f). As you can see from the figure,
the actual Lorentz curve deviates from the lineuoiform distribution. This means that
there is an inherent difference in market shareghi® studied set of enterprises.
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Fig. 1. Lorentz curve of the spice market in Ukeain
Source: own study.

The obtained value of the Gini index (0,508379ftms the presence of unevenness
in the distribution of the studied market among perticipants, which increases the
probability of a tendency to reduce competition amctease the monopolization of the
market of spice crops.

The analysis of the sale of essential oil cropstugrprises in Ukraine in 2018 showed
that 50,3% of Ukrainian spices were sold by tweegmises (table 5). This fact indicates
that there are monopolistic trends in the productibessential oil crops, as well as in the
production of spices in Ukraine, although to adesxtent. Although it is a positive fact
that according to official statistics the number pbducers of essential oil crops in
Ukraine is twice as large as the number of produoéispices. In addition, most of these
enterprises can be attributed to small businesséih can also be considered as
a positive phenomenon, since small agriculturahgiare the basis of agribusiness around
the world (Herasymchuk, 2011).
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Table 5. Implementation of essential oil cropseimts of companies (2018)

Number of Volumeof | Sharein total Number of Volume of Sharein
. productssold, | product sales, . products sold, |total product
enterprise centner % enterprise centner sales, %
1 20745 30,3 20 398 0,58
2 13705 20,0 21 323 0,47
3 5750 8,4 22 305 0,45
4 3960 58 23 294 0,43
5 3510 51 24 287 0,42
6 2458 3,6 25 230 0,34
7 2379 35 26 219 0,32
8 1874 2,7 27 209 0,31
9 1716 25 28 164 0,24
10 1570 2,3 29 163 0,24
11 1186 1,73 30 147 0,21
12 1121 1,64 31 128 0,19
13 1049 1,53 32 118 0,17
14 889 1,30 33 104 0,15
15 841 1,23 34 95 0,14
16 631 0,92 35 90 0,13
17 621 0,91 36 50 0,07
18 500 0,73 37 33 0,05
19 478 0,70 38 33 0,05

Source: Official site of the State Statistics Sesviof Ukraine (2019) (http://www.
ukrstat.gov.Uaauthors' own depiction.

The calculation of the Lind index for the markétessential oil crops in 2018 shows
that the continuity violation occurred at k = 7 (B7L6), therefore, the oligopoly is
created by the six first in their market share afirfs that provide 73.3 % of the sold
products.

Table 6. Calculation of the Lind index for the mark&essential oil crops in 2018

k Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Lk

2 1,514 0,957

3 2,133 | 2,996 0,855

4 2,658 | 3,548 3,384 0,799

5 3,082 | 3,909 3588 3,14% 0,686
6 3530 | 4,395 4,049 3,700 3,8788 0,652
7 3919 | 4,770| 4,355 3,968 3,942 35]2 0,683
8 4317 | 5,185 4,728 4,321 4262 3,929 4,146 0,552
9 4695| 5570| 5,058 4,624 4525 4199 4,328 4,086,515
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The calculation of the shares of enterprises dnatpart of the oligopoly core of the
market of essential oil crops in Ukraine confirmiek preliminary calculations and
showed that a significant impact on its developmintcarried out by two major
enterprises, as well as 4 other manufacturers, eviimgortance in the market can be
considered as quite significant.

Table 7. Market share of enterprises included énaligopoly core

Number of enterprise Market share, % Sharein the oligopoly core, %
1 30,3 414
2 20,0 27,3
3 8,4 11,5
4 5,8 7.9
5 51 7,0
6 3,6 4,9

The fact that, according to our calculations, #atual Herfindahl-Hirschman index
has, indicates that a limited oligopoly has beedaldished in the Ukrainian market of
essential oil crops. The Hall-Tidman Index (Rosati), which takes into account the
ratio of the size of enterprises, has a relatidely value (the minimum level for the
surveyed enterprise population is 0.143), whichcaigs the limited market power of
economic entities. The high value of market shamgawnce is explained by a significant
gap between a share on market of the largest retunér (enterprise 1 has no name) and
other competitors. This circumstance also expl#ieslevel of entropy coefficients and
relative entropy, which measure the uneven didiidbuof market shares between
economic entities. The lower the value of thesexed, the greater the ability of sellers to
influence the market price.

Table 8.Indices of concentration of the marketasfemtial oil crops in Ukraine in 2018

Index Value
Herfindahl — Hirschman index 2727
Hall-Tideman index 0,283
The dispersion of market shares 187,9
The coefficient of entropy 1,329
The coefficient of relative entropy 0,742

As you can see from the figure, the actual Loranteve deviates from the line of
uniform distribution. This means that there is aherent difference in market shares for
the studied set of enterprises.
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Fig. 2. Lorentz curve of the market of essentibtmips in Ukraine
Source: own study.

The obtained value of the Gini index (0.41164&)ftms the presence of unevenness
in the distribution of the studied market among pesticipants, which increases the
probability of a trend to reduce competition and@ase market monopolization.

5. CONCLUSIONS

Thus, the conductedassessment of concentratiomandpolization of the markets of
essential oil and spice crops in Ukraine indicates actual absence of competition in
these segments of the Ukrainian economy, the pcesefma high-concentrated market and
monopolistic trends. The market is actually credigd-6 dominant firms, all the others
play a quite minor role-both in terms of productieslume formation and in terms of
product price formation. A comparison of the maskshowed that the spice market is
more concentrated than the market of essential loilgeneral, the presence of dominant
firms within a certain market, as evidenced by warkperience and the development of
the world economy, does not contribute to the éffecdevelopment of a particular
industry. Therefore, for Ukraine, the issue of deping the production of essential oils
and spices in particular and creating a strategytfe development of the industry of
medicinal plants in general is extremely urgenttiiies in this direction will contribute
to the expansion of areas for essential oils, spa® medicinal crops, the creation of
a full-fledged processing subcomplex, which candude raw material processing plants,
enterprises of the perfume and pharmaceutical tridas storage facilities and a sales
system. With proper approach, further developméitiscown production of essential oil
products and spices and medicinal plants raw nzd¢ecan become one of the aspects of
economic development of the country. At the samme tiit should be noted that due to
a complex of organizational, economic and techrioldg problems, the dynamic
development of the production of essential oils¢espand medicinal crops in Ukraine in
general is quite problematic and requires thordugther research.
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