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In the article is investigated the essence of food safety and factors that contribute changes in demand and
supply of food, including: population, welfare, environment and agricultural productivity. There is analyzed
the impact of increasing biofuel production on food security through evaluation scenarios agricultural land
assignation for growing energy crops and scenarios of possible increased demand for food in the future. The
features of varied orientation of agricultural production are reviewed.

Keywords: food safety, biofuel, agriculture, demand, supply

roblem formulation. Nowadays humanity

has reached the peak of its development,
constantly improving living conditions through
the use of new technologies in all sectors of the
economy, reducing labor costs. Along with that the
problem of providing the population as food and
energy remain.

Food security as the main part of countries
economy became more important for national se-
curity. In the condition when population of planet
is growing, and area keep constant, demand on
food products begin rapidly increase that nowa-
days substantially sitances. The second factors that
influence on demand increase can refer increase
welfare of population and change of climatic con-
ditions for farming in different regions of world.

Analysis of recent publications. Issue of food
security study many scientists such O. Goychuk,
P. Sabluk, V. Tregobchuk, O. Shpichak and many
another scientists.

Production of biofuels based on uses mostly
food products, such as grains and oilseeds. Polish
scientists and others have shown that the dynamic
growth of consumption of food products for the
production of biofuels affect the prices of food
products and food [6, 7, 8, 12, 13].

Importance point in research problem of food se-
curity belong to Food and Agriculture Organization
of the United Nations (FAO) that leads international
efforts to defeat hunger. FAO’s mandate is to raise
levels of nutrition, improve agricultural productiv-
ity, better the lives of rural populations and con-
tribute to the growth of the world economy. Also
Organisation for Economic Co-operation and Devel-
opment (OECD) pay attention food security and is a
unique forum where the governments of 30 democ-
racies work together to address the economic, social
and environmental challenges of globalisation. The
OECD is also at the forefront of efforts to under-
stand and to help governments respond to new de-
velopments and concerns, such as corporate gover-
nance, the information economy and the challenges
of an ageing population. The Organisation provides
a setting where governments can compare policy
experiences, seek answers to common problems,
identify good practice and work to co-ordinate do-
mestic and international policies.

Unresolved parts of the general problem. De-
spite the great scientific and practical interest
to the effect of biofuels on food security, many

questions remain open and unresolved. Since the
cultivation of crops intend for biofuel production,
it may some negatively affect the supply of raw
materials for food use. On the other hand for agri-
culture it can be additional incomes.

Setting tasks. A main task of this article is to
analyze main tendency of influence development
of biofuels on food security. There is evaluated
diversification of agriculture and its positive and
negative aspects.

Statement of the main material of the study. Food
ensuring of population at all time is actual for every
country because indicate saving their independence,
social stability. Food safety can compare with en-
ergy when people in contemporary conditions more
and more are dependent from material values that in
turn are some limited in regions of world.

Famous economist who researched issue of food
security of human society was T. Maltus. His law
about population he presented in the work under
name «Experience about law of population» (1798).
Essence of the law is that in nature all breathers
reproduce rather, sooner growth quantity of food
that necessary for their existence. Population in-
crease he present like geometric progression and
output expansion as arithmetic. Under such condi-
tions thought scientist, in two century population
would refer in proportion to fixed assets like 256
to 9 and in three century — 4,096 to 13 etc. Thus
scientist concluded perpetual cause of threat for
welfare of population is advanced increase of their
quantity in compare to food increase [5].

Importance component of this law is the law
of decrease land productivity. It essence consist of
production increase any land always have as phys-
ical limit under limited elements that consist in
and economic limit under increase of costs that are
necessary for exploitation that land in condition to
increase it productivity.

Law of decrease land productivity more appear
in present time of society development because
of majority crops rotations in Ukraine content of
mineral and organic components are on the low
level that result to misbalance agro-ecosystem.

Maltus T. considered that balance recreation
between population and necessary subsistence
occur in result of population mortality from hun-
ger and diseases, wars and catastrophes. In his
mind this process can make humane regulated
population [4].

© Makarchuk O.G., Skudlarski Ja., Kupchyk A., Zelazinski T., 2015



«Young Scientist» ® No 12 (27) ¢ Part 2 ¢ december, 2015 75

Nowadays the problem of food security is
sharpening. United Nations Organization (UNO)
recently represented the Map of hunger in 2011
year where is classified country of world under
the level of ensuring food. In the report World food
program of UNO is indicated that the main causes
of hunger in many countries of world are natural
rudiments, military conflicts and shortage of infra-
structure in agriculture. In world about 1 billion
people live in poverty and one people of six is not
get sufficient food that is necessary for a healthy
life-style. The highest level of hunger fixed in An-
gola, Haiti, Ethiopia, Zambia, Congo, Malawi, Mo-
zambique, Chad where 35% of population are on
the level of hunger [3].

In the published report «View of perspectives
of agricultural development in 2011-2020 years»
of OECD and FAO is considered about saving of
high prices on food and instability in raw mate-
rials market. General Manager of FAO J. Diuf
notes that price volatility on market could possi-
ble varies agrarian markets. It is necessary conse-
quence politic of deterrence of variation in prices
and limited of their negative consequences. In his
mind the key of decision the problem is agrarian
investments increase and intensification of agrar-
ian extension of developing countries where now-
adays live 98% hunger and on near decades will
forecasted 47% increase of population. Activities of
solution the problem should turn in the first place
on small producers in countries with low level of
income and shortage of food [10].

In terms of international integration of the
economy, agriculture is becoming increasingly
important in the context of diversification to pro-
vide the population with food, livestock industry —
food, growing crops for energy purposes, as well as
social and environmental performance of functions
that are dictated by the growth of social demands.

Nowadays, many scientists tend to believe that
the negative impact on global food security are a
number of factors, among which stands out: the
low rate of global production capacity in relation
to the annual population growth; the welfare of
the population; rising energy prices, which leads to
increased production cost; lack of land and water
resources; low investment in agricultural research
and technology; increasing problems of hunger
and malnutrition.

However, at the same time it have to be in-
cluded the growth in biofuels production, which
requires large areas of arable land that, according
to the results lead to allocation from production for
food purposes

In the XIX and XX centuries, agricultural pro-
ductivity is growing faster than a growing demand
for agricultural products, which led to the mar-
kets saturation. As it is known, demand for food
is inelastic for the price, because of that increased
in supply leads to lower prices and even incomes.
This phenomenon in Western literature called
«race track» [2]. German scientist Vittske sug-
gests that «race track» will end at the beginning
of the XXI century in a situation when demand
for food will grow faster than supply, which will
lead to a reduction in inventories. The main causes
of this phenomenon called: increase of productiv-
ity slowdown in the world; limited supply of land

and water resources; growth in demand for food,;
increased demand for agricultural products due to
the development of biofuel production.

Important to note, the external conditions of
functioning of agriculture rapidly changing under
the influence of the new markets emergence (in-
cluding bioenergy sector), the emergence of new
competitors, new technologies and biotechnology,
climate change, political change, the spread of ver-
tical integration.

In developing countries and countries with
economies in transition buying food is one of the
main items of expenditure of the population and
food prices directly affect their food security [11].

According to the accepted definition, threat of
food security occurs when a population is limited
guaranteed access to sufficient quantities of safe,
nutritious food that provides normal growth, de-
velopment and active healthy life.

The risk of famine leads many governments
to review their policies towards increasing agri-
cultural areas under grain crops, increasing their
reserves and increase subsidies to farmers. Gov-
ernment officials are convinced that there should
be proper developed agriculture, even if it is based
entirely on subsidies.

Agricultural analysts argue that rising food
prices caused three powerful global trends [1].
The first correlated to the fact that in recent
years greatly increased the farmers cost. Big
share in the costs is occupying oil, prices of which
have increased significantly, increased transport
tariffs, and the costs for the purchase main types
of fertilizer.

The second reason is global changes in the vol-
ume and structure of demand and supply. In India,
Egypt, Nigeria, Bangladesh since 1960 the popula-
tion has increased nearly threefold, while arable
area remained almost unchanged. A similar situa-
tion occurs in the whole world. From 1975, when
evolved and existed for the past decade the system
inexpensive food, world population was 4.1 billion.
In 2008, the UN estimates world population has
increased to 6.7 billion. According to forecast data
to 2025 the world population will rise to 8 billion.
And the size of agricultural land for subsequent
years remains almost unchanged [1].

The third factor in the rise in prices for agricul-
tural raw materials is called market development
of biofuels. According to expert’s estimations, in
the period from 2001 to 2006, the use of grains
and oilseeds for the ethanol and biodiesel produc-
tion worldwide increased threefold. In 2008 world
wheat stocks reached their lowest level in 25 years.

However, according to experts of the USDA,
the main factors that caused the rise in world food
prices in recent years are: high prices of oil, growth
in world food consumption and climatic conditions,
while the impact of the biofuels industry in this
process is not significant.

Increased of agricultural raw materials pro-
duction for energy purposes is significant in size
compared to the volume of agricultural production.
Increased production of raw materials for process-
ing into biofuels can be achieved by expanding the
area under cultivation of energy crops or certain
transformation of land use, for example, reducing
the area of pastures, forests and so on.

EKOHOMIYHI HAYKU



EKOHOMIYHI HAYKHU

76

«Moaonuit BueHH» * No 12 (27) o

YactuHa 2 * rpyaeHs, 2015 p.

Table 1
Land requirements for biofuel production
2030 p.
2004 p. Reference scenario Alternative policy | Second-generation
Country grouping scenario biofuels case
<115 percentage o, percentage 11 percentage <114 percentage
mlllll;on of arable mlllll;on of arable m11111;on of arable m1kll1;on of arable
land land land land
Africa and Near East - - 0,8 0,3 0,9 0,3 1,1 0,4
Developing Asia - - 5,0 1,2 10,2 2,5 11,8 2,8
European Union 2,6 1,2 12,6 11,6 15,7 14,5 17,1 15,7
Latin America 2,7 0,9 3,5 2,4 43 2,9 5,0 3,4
OECD Pacific - - 0,3 0,7 1,0 2,1 1,0 2,1
Transition economies - - 0,1 0,1 0,2 0,1 0,2 0,1
Efétgif;g;es of America | 4, 1,9 12,0 5,4 20,4 9,2 22.6 10,2
World 13,8 1,0 34,5 2,5 52,8 3,8 58,5 4,2

Source: [10]

To implement a long-term biofuel production
scenarios, the International Energy Agency predicts
an increase in the proportion of arable land for en-
ergy purposes from 1% in 2004 to 2.5% in 2030 ac-
cording to the reference scenario, 3.8% — within the
alternative policy scenario and 4.2% — the scenario
in which the technology of the second generation of
biofuel production will be available (table 1).

Particularly within the developed world, the
emergence of biofuel and other industrial uses was
an important driver of rising demand for cereals
throughout the past decade. The use of coarse
grains (predominantly maize) for biofuels almost
tripled from 2004 to 2014, with almost 40% of ad-
ditional coarse grains consumed over the past de-
cade processed for biofuels. Over the 2004-2014
period however, significantly lower crude oil pric-
es result in biofuel demand being closely tied to
policies mandating their use. The share of US bio-
fuel mandates that can be met by maize based
ethanol remains limited by the E10 blend wall,
which, with decreasing domestic gasoline use over
the medium-term, reduces growth prospects. As a
result, there is limited scope for further expansion
in the demand for biofuel, particularly in the Unit-
ed States and the European Union [9].

Cereals remain the most consumed agricultur-
al product and global consumption will expand as
expected experts of OECD and FAO by almost
390 Mt by 2024, with coarse grains constituting
more than half of the increase. Compared to the
past decade, when feed use accounted for 36% of
the growth in coarse grain consumption, over the
outlook period, feed demand will constitute almost
70% of coarse grain disappearance [9].

Within developing regions, almost 60% of total
cereal use was consumed as food between 2012
and 2014, in contrast with the developed world,
where food use accounted for only 10% of total ce-
real disappearance. The developing world will con-
sume 49 Mt of additional wheat and 57 Mt of addi-
tional rice as food over the 2004-2014; marginally
less than the past decade. However, rising demand
for animal feed remains the core driver of cere-
al consumption growth. Additional global coarse
grain consumption amounts to 225 Mt over the
ten year period, of which feed demand constitutes
70%, while more than 68 Mt of additional oilseeds

will be processed to feed, reflecting average annu-
al growth rates of 1.6% and 1.47% respectively [9].

As we look to the future, global quality life of
life will hinge on whether world food supply grows
faster or slower than world food demand. If supply
grows more rapidly than demand, average qual-
ity of life in the world will almost certainly im-
prove — food prices will fall, making it easier for
poor people to afford an adequate diet and freeing
up income for the rich to spend on other goods and
amenities. By the same token, if demand outpaces
supply, quality of life is likely to deteoriorate.

Leathers and Foster in future prospects for
food supply and demand, define four critical fac-
tors [11]:

— population;

— prosperity;

— pollution (or environmental quality);

— productivity in agriculture.

Population, prosperity, pollution, and produc-
tivity interact with each other in complex ways:

— as population growth, urban and industrial wa-
ter users complete with agriculture for scare water;

— population growth slows as people become
more prosperous;

— as agricultural productivity increases, eco-
nomic prosperity improves for the entire economy;

— increased use of agricultural chemicals may im-
prove productivity while harming the environment.

Government policies can influence the long-
term supply-and-demand balance of food. Howe-
ver, the complexity of these interactions illustrates
how difficult it can be to decide among various
policy alternatives.

Table 2 shows a number of scenarios about pos-
sible growth in demand for food. Scenario building
allows to investigate differences of opinion about
how things will change. For example, scenario 2 in
table 10.5 differs from scenario 1 only in the pop-
ulation growth number — scenario 1 assumes that
population will grow about 40% between now and
2050 (similar to the UNs medium variant, or the
US Census Bureau projection); scenario 2 assumes
that population will grow only 15%. Because of the
magnifying effects of growing demand per capita,
this 25% difference in population growth translat-
ed into a 35% difference in total demand growth
between scenario 1 and scenario 2.
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Table 2
Scenarios for Growth in Food Demand to 2050
(percentage increase)

Scenario
Effect of
Population
Growth
Effect of
Increasing
Income
Effect of
Dietary
Diversification
Effect of
Growth in
Biofuels
Total Growth
in Food
Demand
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Scenario 3 has lower population growth, but
higher growth in per capita income. Scenario 4
has higher population growth, but lower per cap-
ita income growth (1% annual growth). In these
scenarios, the higher (or lower) growth in income
is exactly offset by the lower (or higher) growth
in population, so that in all of scenarios 1,3, and
4, total food demand grows by about 95 percent.
In other words, demand would double between
now and 2050.

Scenario 5 shows the potential impact of a poli-
cy-induced growth in ethanol demand (as translat-
ed per capita demand for food) of 15 percent. This
would result from a continuation and intensifica-
tion of the trends expected over the next decade.
The impact is to increase total demand for food by
an additional 5 percent.

Conclusions and proposals. Studies of national
and foreign authors showed that food security is
influenced by many factors, such as: population,
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BIIJINB PO3BUTRY BIOIIAJIBHOT'O HA ITPOOBOJIBYY BE3IIERY

Amnoranis

B craTTi mocaifskeHo CyTHICTB IIPOIOBOJIbUOI Oe3IeKky Ta (PaKTOpPiB, AKi 3yMOBJIIOIOTE 3MiHY IIONUTY i MPOIo3uIii
Ha IIPOJIOBOJILCTBO, 30KpEMa: HacCeJIeHHd, JoOpo0yT, HABKOJMIIIHE CEePEeNOBUIIE Ta IPOAYKTMUBHICTE CiIBCHKOTO
rocriofapersa. IIpoaHasizoBaHO Mipy BILIMBY HapOII[yBaHHA BUPOOHMIITBA 0iONaJbHOTO Ha IIPOAOBOJIbUY Oes3-
IeKy 3a JOIOMOTIOIO IIpeJiCTaBJIeHH:A OI[IHKM ClieHapiiB BiJIBeIeHHA ClJIbCbKOTOCIIONAPChKMX IIJIOMN] IIiJ] BUPOILY-
BAaHHA €HEPreTUYHNX KYJIbTYP Ta CleHapiiB MOYKJIMBOIO 3POCTAHHSA IIOMNUTY Ha IIPOLOBOJILCTBO B MaiOyTHHOMY.
PoaranyTo 0cobmBOCTI piBHOBEKTOPHOTO CIPAMYBaHHA BUPOOHMUIITBA ClIbCHKOTOCIOAPCHKOI IPOAYKITi.
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BapmiaBcknit yHUBepCcuTeT ecTeCcTBEeHHBIX HayK (SGGW)

BJIMSHUE PASBUTHIS BIIOTOILINB HA ITPOJOBOJbCTBEHHYIO BE3OITIACHOCTD

AnboTanusa

B craTtbe mcciemoBaHa CYIIHOCTE ITPOJOBOJILCTBEHHON He30macHOCT U (paKTOPOB, KOTOPbIe 00YCJIOBIMBAIOT
MBMEHEHNE CIIpOca U MPEJJIOMKEHNA Ha IIPOJOBOJBCTBME, B YACTHOCTM: HaceJieHue, 0JIaTOCOCTOSAHME, OKPY-
sKaloIllasd cpefia ¥ IIPOM3BOAUTENBHOCTb CEJbCKOro X03dAlcTBa. IIpoaHasn3upoBaHO CTeNeHb BJIMAHUA Ha-
palMBaHNA IPOV3BOJICTBA OMOTOIINBA HA IIPOJOBOJILCTBEHHYIO 6€30I1aCHOCTE IIOCPEJICTBOM IIPEeCTaBJIEHNA
OIIEHKM CIIeHap¥eB OTBOJIa CEeJIbCKOXO3AMCTBEHHBIX IIJIOIIAIel 10/, BhIPAIVBAHME DHEPTeTUYECKNX KYJIbTYP
Y CIleHapMeB BO3MOKHOTO POCTa CIIpOCa Ha IIPOJOBOJLCTBUE B Oyxayliem. PaccMoTpeHbI OCOOEHHOCTM pas-
HOBEKTOPHOT'O HaITpaBJIEHMA IIPOU3BOACTBA CEJIbCKOXO3AICTBEHHON ITPOIYKIIVIL
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OCOBEHHOCTH BPEHJIVHTA B 3CTETUMYECKOI MEIUIIVHE

Maayxuna H.IO.

Opneccknil HalMOHAJBHBINM OJUTEXHNYECKUI YHUBEPCUTET

VlccnemoBaH OPEHAVHT B 3CTETUYECKON MeAMIIHE, KaK COBPEMEHHOE HallpaBJIeHle TOBapPHOI HOJUTUKN. Pacemo-
TPEHO yIpaBJieHye OPEeHIVHTOM B 3CTeTMHecKoi MeaunyHe. [Ipy 5TOM BHUMaHME COCPENOTOYMIIN HA CO3JaHUM
YCIIEIIHOTO OpeH/ia 1 ero COCTABJAINIMX IJIA NOCTMKEHIUA MAaKCUMAJILHO IPUOBIIILHOTO IIPOEKTa.

KaroueBbie cioBa: OpeH, OpeHANHT, KU3HEHHBIN MK OpeH/ia, scTeTndecKas MeaAuIINHa.

HOCTaHOBKa nmpobdJsiembl. B pesysibraTe akTUB-
HOTO pacCUIMpeHUd IMPeNJIOsKEeHNI B paMKax
YKPaMHCKOTO pPbIHKA, B YCJOBUAX TIJobaam3annm
SKOHOMMKM, MHOTVIE IIPEeAIPMHYMATENV HaYa 3a-
IyMBbIBaTbCA HaJ lepedpopMaTUpOBaHMeM Ou3Heca,
[IOBBIIIIEHNEM KOHKYPEHTOCIIOCOOHOCTM CBOEro TO-
Bapa, ycayrun. OgHuM 13 HaIpaBJeHU! MOJy4YeHU:
KOHKYPEHTHBIX IIPEMMYIIEeCTB ABJIAETCA OpeHMHT.
Ceropias, C IIOMOIIBI0 YIAYHOTO TO3UIVIOHVPOBAHMSA
TOBapa " ero IPOABUKEHNA Ha PhIHKE MHOTUE YKpa-
VHCKIEe ITPOM3BOAUTEINN JTOCTUTJIN JIUAEPCKUX 03N~
muii. B xadyecTBe IpuMepOB MOYKHO Ha3BaThb TaKue
koMnaHuy Kak Butmapk, Uymak, Roshen, Nemiroff.

AHanns mocJeHNX VCCIeAOBAHUIT M IyOJIMKa-
nuii. PyHgaMeHTaJIbHbIE IOAXONBI K YIIPABJIEHUIO
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OpenmoMm ObLiM 3ajosKeHbl B paborax . Aakepa,
. ITynenua, B. Bapuca, MK.-H. Kandepepa. Onuao ns
[IOCJIEHMX JICCJEeNOBaHMii ObLIO IIPOBENEHbI Ypa-
coBoyt A.H., rme OBl paccMOTpPEH IIPoIecc B3aMMO-
OTHOLIIIEHVI KOMIIAaHMM ¥ IIOKyIlaTeJssd IIOCPeZCTBOM
operna [1]. OHa mpomeMOHCTPUpPOBaJia COBPEMEH-
HYI0 MOJeJb KOMMYHMKAalmu OpeHZa C KJMEHTOM,
rme, Kak CJIENCTBHUE, IIOAPA3yMEBAETCH OCYILeCT-
BJIEHJE IIOKYIKM M B3apOsKJeHME JOJTOCPOUHBIX
TOBapHO-IEHEKHBIX OTHOLIeHNW. 1A mocTmskeHnsa
BTOr0 pes3yJabTaTa, HeoOXOAVM KadeCTBEHHbI OpeH-
JIVIHT 11 OpeHI-MeHeI>KMEHT.

BoijgesieHue HepelmIeHHBIX paHee dYacTeil 00-
meit mpodaembl. Ha Mot B3risn, B COBpeMeHHOI
SKOHOMMYECKOI JIMTepaType HEeJOCTATOYHO pas-



