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We have performed sociological surveys of different strata of the population of Ukraine
to determine their attitude towards GMQOs. Total of 1842 respondents have been inter-
viewed. A majority of respondents are not supportive of the use of raw materials from
GMOs in food products, although at the same time 75 per cent are actually out of touch
with methods of creation of GMOs and genetic engineering in general. Another interest-
ing point to note here is the fact that there is a clearly defined opinion amongst the gen-
eral public that the use of GMOs needs to be regulated by the state and products pro-
duced with the use of GMO should be labeled. At the same time, however, more than 70
per cent of those interviewed are supportive of the idea of a possibility to use GM crops in
the bioenergy industry. We have made an attempt to calculate a possible economic ben-
efitfrom the use of GM agricultural crops in Ukraine on the basis of the prognosis analysis.
The level of yield and the selling price increase if the intensive or innovative technology is
used, whereas expenditures decrease and the possible profit grows. Thus, the change in
a total amount of the possible profit is obvious, especially in the case when the innovative
technology is used.

Key words: GM crops, interview, economic profits, technology of production of GM
crops, agriculture, prognosis analysis.

I ntroduction. Ukraine belongs to countries in which the use of genetically mod-
ified organisms (GMOs) in general and, in particular, genetically modified agri-
cultural crops is not regulated at the official level. Along with other spheres, it is
not regulated in the practice of agricultural production, although according to un-
official data significant parts of areas sown with corn, soybean, and rape have
been based on the use of genetically modified (GM) seeds [1, 2]. In the process
of the present study, we have performed sociological surveys of different strata
of the population of Ukraine to determine their attitude towards GMOs.

According to data of the study, a total of 1842 respondents have been inter-
viewed. We have chosen youth people aged less than 25 years to be the main tar-
getaudience, with a breakdown of the survey data by the following factors: gen-
der, regions of Ukraine, place of residence and type of employment or occupa-
tion.

As the data of our interviews show, a predominant majority of citizens (68 per
cent) have a positive attitude towards the scientific and technological advance.
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The sources of information, as of today, are
mass media outlets — TV, paper press and
the Internet. 70 per cent of respondents
have received information about GMOs
from these sources, and we can consider
these sources such that shape the public
opinion. A majority of respondents are not
supportive of the use of raw materials from
GMOs in food products, although at the
same time 75 per cent are actually out of
touch with methods of creation of GMOs
and genetic engineering in general. In this
case, absence of knowledge and informa-
tion gives rise to suspicions and fears.

Another interesting point to note here is
the fact that there is a clearly defined opin-
ion amongst the general public that the use
of GMOs needs to be regulated by the state
and products produced with the use of
GMO should be labeled. At the same time,
however, more than 70 per cent of those in-
terviewed are supportive of the idea of a
possibility to use GM crops in the bioenergy
industry.

The purpose of work was analysis of so-
cio-economic preconditions of using the
new technologies with GM crops in Ukraini-
an agriculture practice.

Materials and methods

Object of research are the results of us-
ing GM crops in the world practice of agri-
culture production. Methods of research —
monographic, analytical-synthetic, statisti-
cal, methods of economic analysis,
sociological.

We have made an attempt to calculate a
possible economic benefit from the use of
GM agricultural crops in Ukraine on the ba-
sis of the prognosis analysis. The calcula-
tions have been based on data from official
statistical reports, which have been adjust-
ed to take into account advantages of the
use of the new technologies [3-6]. The
study performed herein included a descrip-
tion of the level of production of agricultural

crops in Ukraine, the comparative analysis

of technologies that were used and the

prognosis of results of a possible use of GM

agricultural cropsin those technologies [7].
Based on results of the analysis of eco-

nomic activities of agricultural enterprises

(farms) of the different forms of ownership

in Ukraine, we have identified the following

three technologies of the production of ag-

ricultural crops [8]:

e extensive — in farms that have insuffi-
cient provision with means of production
and employ traditional methods of culti-
vation;

e extensive - in farms that both have a
high level of financial and technological
provision and employ modern technolo-
gies, highly productive machinery and
equipment, progressive methods for or-
ganizational management of farm works
etc.;

¢ innovative — the technology being pre-
dicted, with the possible employment of
cultivation of GM agricultural crops.

An averaged index has been determined
from results of this analysis, and on the ba-
sis of the index, the presently used technol-
ogies have been compared with the innova-
tive technology. Specifically, the compara-
tive analysis of the cost of inputs into
production in the case of growing grain
corn, in accordance with the technologies
used in Ukraine, shows that the level of ex-
penses is higher under the intensive tech-
nology.

Results and discussion

The level of the total cost of inputs into
production of grain corn, based on a rate
per unit of area — a hectare (with 1 hectare
(ha) being equivalent to 10,000 square me-
ters or 2.471 acres), under the extensive
technology is equal to 2493.7 UAH, where-
as that under the intensive technology is
2601.6 UAH. That difference, in the main, is
caused by an increase in the total cost of
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material inputs into this production from
2153.8 UAH per ha to 2327.6 UAH per ha,
including an increase of expenditures for
seeds and planting stock from 420.8 UAH
per ha to 466.6 UAH per ha and those for
mineral fertilizers from 560.0 UAH per ha to
680.0 UAH per ha. Atthe same time, the ex-
penditures for remuneration of labor, fuels
and lubricants, depreciation of material as-
sets and other expenditures have de-
creased.

A similar situation is traced in the analy-
sis of cost of inputs into production of soy-
bean [9]. More specifically, the total cost of
inputs increases from 2103.2 UAH per ha to
2128.4 UAH per ha respectively, including
the total cost of all material inputs — from
1749.9 UAH per ha to 1790.1 UAH per ha.
This growth has been caused by the in-
crease in such components of expenditures
as planting stock — from 240.2 UAH per ha
to 266.9 UAH per ha, and crop protection
agents (weed and pest killers) — from 520.0
UAH per ha to 616.0 UAH per ha. At the
same time, the expenditures for fuels and
lubricants, repairs, depreciation and other
expenditures have decreased.

Based on the averaged index of the net
cost of production under the technology
presently used in Ukraine and the expected
net cost of production under the innovative
technology, we have compared the cost of
inputs into production per unit area of land
during production of grain corn and soy-
bean. Specifically, it is possible to decrease
the expenditures during production of grain
corn from 2547.7 UAH per ha to 2527.3
UAH per ha, whereas those during produc-
tion of soybean-from2115.8 UAH per hato
2050.3 UAH per ha. Such savings can be
achieved at the expense of decrease in ex-
penditures for remuneration of labor, crop
protection agents, and fuels and lubricants.

Since the saving of material and mone-
tary inputs has been determined per 1 hec-
tare, the total saving amount will depend on

the areas under crops. Using the same
methodology, every agricultural enterprise
can calculate the economic feasibility of the
use of GM crops depending on its techno-
logical facilities, areas sown with particular
crops, phytosanitary state of fields etc.

We have performed the calculations of
economic benefits from the introduction
of GM crops into the agriculture at the scale
of Ukraine for the following four variants of
possible development of events:

variant 1 —when 10 per cent of the sown
area would be under GM crops (202.1
thous. ha for GM grain corn and 61.2 thous.
ha for GM soybean);

variant 2 — 15 per cent (303.2 thous. ha
and 91.8 thous. ha, respectively);

variant 3 — 20 per cent (404.2 thous. ha
and 122.4 thous. ha, respectively);

variant 4 — 30 per cent (606.3 thous. ha
and 183.6 thous. ha, respectively).

The level of our target index (the possi-
ble profit) is influenced by the yield of the
crops, the selling price and expenditures.
We have found that the yield of the crops
under study is subject to significant varia-
tions, depending on the natural and mete-
orological conditions and technologies
used in farms. Therefore we have set the
following three levels of yield, which have
been typical for most of farms that were
studied: minimal, maximal and average.
This differentiation by the level of yield has
also been taken into consideration in the
differenttechnologies of growing the crops.
In doing so, we have assumed the use of
highly productive seeds with strict compli-
ance with the technology of growing. The
compliance with these requirements influ-
ences the quality of products, which, in
turn, is a significant factor in the formation
of the selling price.

More specifically, in production of the
corns under study, the level of yield and the
selling price increase if the intensive or in-
novative technology is used, whereas ex-
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penditures decrease and the possible profit
grows. Thus, the change in a total amount
of the possible profit is obvious, especially
in the case when the innovative technology
is used.

However, the analysis of technologies of
growing GM crops demonstrate some ad-
vantages in comparison with technologies
of growing conventional crops in terms of a
decrease in the burden of crop protection
agents per unit area of land. Regarding the
system of protection of GM glyphosate-tol-
erant soybean the technology is significant-
ly simplified in this case as compared to the
traditional one from the point of view of pro-
tection against crop pests [10]. Specifical-
ly, spraying of sown areas with herbicides to
control crop pests needs to be carried out
two times instead of the five times. If GM
corn would be grown with the two resist-
ance factors (those against herbicides and
European corn borer), it would be possible
to discontinue the use of 11 herbicides and
one insecticide. If the resistance would be
provided against one factor only (namely,
European corn borer), there would be no
further need to use insecticides on sown ar-
eas.

The growing of GM crops contributes to
areductionin the level of greenhouse gases
emissions at the expense of a lower con-
sumption of fuels and application of rational
schemes of land use controls (with no-till-
age or minimum tillage). More specifically,
the saving of fuels is a result of a lesser
number of necessary trips to fields to apply
pesticides (as compared to conventional
crops) and switching to agricultural tech-
nology with no-tillage or minimum tillage. In
turn, this makes a contribution to a reduc-
tion in the level of carbon emissions.

According to sources, when 1 liter of
diesel is burnt, about 2.75 kg of carbon di-
oxide is emitted into the atmosphere. The
adoption of the no-tillage farming system
enables farmers to reduce use of fuels

through the elimination of tillage and seed-
bed preparation by approximately 35.52 lit-
ers per haas compared to the traditional till-
age system and by 14.7 liters per ha as
compared to the reduced tillage cultivation.
In turn, this results in reductions of carbon
dioxide emissions of 89.44 kg/haand 40.43
kg/ha, respectively. In addition, the use of
no-tillage and reduced-till farming systems
that utilize less plowing enhances the qual-
ity of soil, decreases intensity of erosion, in-
creases the amount of organic carbon in
the form of crop residue that is stored or se-
questered in the soil. This carbon seques-
tration reduces carbon dioxide emissions
into the environment.

Conclusions

According to information provided to us
by economic entities that have been inter-
viewed within the framework of the present
study, the agriculture of Ukraine is not free
from GMOs; the latter already find their
ways to enter food products in Ukraine, in
the main, through imported products that
contain GMOs. This results in GM crops be-
ing grown in Ukraine and food products that
contain food raw materials with GMO being
consumed in the country. Ukrainian agricul-
tural producers are open enough for bio-
technologies and see advantages from
them.

In our opinion, the time comes for
Ukraine to work out the state policy on GMO
issues and keep developing regulatory bas-
es for the use of them in accordance with
the chosen principles.

Science (including biotechnology) de-
velops in the conditions of scientifically
sound legislation and falls into decay in the
conditions of «preventive principles». The
studies performed herein can be conclud-
ed in the following recommendations:

Restrictions on GMOs should be scien-
tifically sound.
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Fear, incompetence and public opinion
should not be a basis for making any deci-
sions regarding to GMOs.

Restrictions on GMOs should be realis-
tic toimplement and should be continuous-
lyimplemented.

Both transparency of studies on genetic
engineering and constant awareness of the
general public regarding their effectiveness
and biosafety are needed.
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Byno npoBefeHO CoLoNOriYHe ONUTYBAHHS PISHUX
rpyn HaceneHHs Ykpainv A9 BU3HaYeHHs iX CTaB-
neHHst o 'MO. Beboro 6yno onutaHo 1842 pec-
NOHAEHTW. BinbLWiCTb PECNOHAEHTIB HE MiATPUMY-
0Tb BUKOPWCTAHHS CMPOBMHK 3 TM-CcknagoBumu
y NPOAYKTax XxapyyBaHHs, Xo4a B TOM Xe Yac 75%
$aKTUYHO He MaKTb MOHATTS MPO METOAU CTBO-
peHHst TMO Ta reHeTW4HOi iHXeHepii 3aranom.
3auikaBnoe Takox TOM (akT, Lo iCHYE Y4iTKO BU-
paxeHa AymKa cepef, HaCeneHHs, L0 BMKOpUC-
TaHHsa TMO cnig perynioBaTi Ta IPOAYKTY, L0 BU-
pobnsatoTbes 3 BUKopucTaHHam MO, cnig mapky-
BaTW. Xouya B TOW Xe yac Oinbl HixX 70 BiocoTkis
OnuTaHWUX 3a iaeto BukopucTanHsa MM kyneTyp y ra-
ny3i 6ioeHepreTukun. Byno 3pobneHo cnpoby pos-
paxyHKy eKOHOMIYHOI edEeKTUBHOCTI Bif, BUKO-
pucTaHHs MM CinbCbkOroCnoAapChKMX KynbTyp B
YKpaiHi Ha OCHOBI aHani3y NPOrHoO3yBaHHs. PiBeHb
BPOXalo Ta LiiHa 36inbLUYI0TbCS, AKLLO BUKOPUCTO-
BYETbCH IHTEHCMBHA YK iHHOBALiHA TEXHONOrIs,
B TOW YaC SK BUTPATU 3MEHLLYIOTLCS | MOXJIMBUIA
npubyTok 3poctae. OTxe, 3MiHa 3arafibHoi Kiflb-
KOCTi MOX/IMBOro NpmbyTKy 04eBuaHa, 0CobANBO
y BUNAZKy, KOAM BUKOPUCTOBYETLCS iHHOBALLIIHA
TEXHOJIOriS.

KniovoBi cnoea: 'M kynbTypu, OnuTyBaHHS, KO-
HOMIYHI MpuUBYTKK, TeXHONOris BMPOOHMLTBA M
KyNbTyp, CinbCbKe rocnoaapcrso.
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Bbin NnpoBedeH Coumonornyecknii onpoc pasHbix
rpynn Hacenenus YKpavHbl Ons OnpeaeneHvs
nx oTHoweHus k TMO. Bcero 6bi10 OnNpoLLEHO
1842 pecnoHpeHTa. BOMbLUMHCTBO PECMOHAOEH-
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TOB He NOAAEPXMBAIOT NCMONb30BAHNS Cbipbsi C
'M KOMMoOHeHTaMmn B NPOAyKTax NuTaHus, XoTa B
TO Xe Bpemsl 75% (hakTNYeckn He UMEIOT MOHS-
Tns o metogax co3pgaHus TMO n reHeTuyeckon
NHXeHepun BooOLLE. Bbi3biBaeT MHTEPEC Takxke
TOT aKT, YTO CPEeaM HaCeNeHns CyLeCcTByeT MHe-
Hue, 4To ucnonbdosanne NMMO HyxHO perynmpo-
BaTb W NPOAYKTbl, KOTOPbIE MPOM3BOASATCH C UX
MCMoNb30BaHNEM, Noasiexat 06a3aTenbHol Map-
kvpoBke. B 1o e Bpems 6onee yem 70 npoLeH-
TOB OMPOLUEHHbIX 32 UCMOJb30BaHNne 'M KynbTyp B
oTpacnv 6noaHepreTuku. Bbina caenaHa nonbiTka
pacyeta 3KOHOMMWYECKOW MpPMObLIIM OT MCMOSb-

30BaHMst M CenbCKOXO3SNCTBEHHbIX KYNbTYp B
YkpanHe Ha OCHOBe aHann3a MPOrHo3MpPOBaHWS.
YpOBEHb YPOXANHOCTM W LIEHA YBENYMBAIOTCS,
€C/IM UCMONb3YETCS UHTEHCUBHASA U MHHOBALW-
OHHasi TEXHONOI WS, B TO BPEMS Kak pacxonbl CO-
KpaLlaloTCs, a BO3MOXHas Npubbiiib BO3PACTaEeT.
Tak, n3mMeHeHne 06LLero KoaM4yecTsa BO3SMOXHOM
npubbin oueBmaHa, 0COBEHHO B Clly4ae UCMosib-
30BaHNs MHHOBALMOHHOW TEXHONOT NN,

KnioueBblie cnoea: M KkynbTypbl, 0MpoC,
9KOHOMMYECKast MpPUObINb, TEXHONOUS MNPOU3-
BoacTea ['M KynbTyp, CeNlbCKOe XO35MCTBO.
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