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THE FOOD SECURITY OF THE REPUBLIC OF KAZAKHSTAN
UNDER THE CONDITIONS OF THE FOOD DEMAND CHANGE

Abstract. The article researches the state of the food security in the Republic of Kazakhstan under the
conditions of the global food demand change. Moreover, predictions are made whether the food security of
Kazakhstan may face challenges in the future. The research purpose is to define theoretical bases that may help to
improve the food security level of the Republic of Kazakhstan through applying economic mechanisms. The re-
search methodology is based on econometric, analytic, comparative and quantitative methods. The research practical
significance is to assess the current state of the food security in Kazakhstan while the food demand continues
changing worldwide. The research results show that the global population is expected to grow by 9,771,823 thou-
sand people by 2050, and 68.4% of them are expected to reside in the urban area. As a result, the demand in the food
market is expected to grow in the future.

Keywords: food security, Kazakhstan, food demand, urbanisation, food deficit, global undernourishment
prevalence, population growth.

The global food market is transforming worldwide due to technologic improvements [1]. For
instance, introduction of the precision agriculture in the developing countries may help to increase
agricultural yield globally [2]. On the other hand, the global food security is facing different threats,
including the population growth [3]. According to the Food and Agriculture Organization of the United
Nations the global population between 2009 to 2050 is expected to grow by 2.3 billion people which is
going to create the significant food demand [4]. The figure below illustrates how the global population
may grow till 2100.
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Figure 1 — The prediction for the global population growth by 2100, thousand people.
Note: From the source 5. The annual increments are based on five-year averages.
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The figure above shows that while predicting on the medium range the global population may grow
to 11,184,368 thousand people in 2100, after getting to 9,771,823 thousand people in 2050 [5]. This
growth may increase pressure on agriculture, food production and global infrastructure which is used for
transporting food from the beginning of the production chain to consumers [6]. On the other hand, the
figure below illustrates that the rate of population growth is different in low-, medium- and high-income.
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Figure 2 — The prediction for population growth in different income country groups, thousand people.

Note: From the source 5. The annual increments are based on five-year averages. Middle-income group is the sum of the
upper-middle-income and the lower-middle-income country groups.
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The figure above shows that the high-income countries are not predicted to become the leading group
for the population growth rate. Moreover, the majority of the global population is expected to live in the
middle-income countries by 2100 - 7,375,603 thousand people which is nearly 65,946% of the total pre-
dicted global population. The migration of the rural population to the urban areas is one of the main
contributors towards the process of urbanisation [7]. The predicted increase in the number of megapolises
would mean increase in the food demand per square urban meter while the majority of the available space
would not be used for agriculture [8]. Moreover, nearly most urban dwellers are net food consumers,
while the poorest among them often do not earn enough to feed own families as well as not enough space
available for them to live off the land [9]. Land even in the peripheries of growing cities and rural zones
adjacent to megapolises often tend to become more expensive, therefore, farmers are forced to sell those
lands for non-agricultural usage which may result in further urban growth [10]. Moreover, water is one of
the key agricultural resources often wasted in domestic use by urban dwellers or overexcessively used in
production [11]. As a result, the demand for water grows while its availability shrinks, therefore the food
security becomes endangered. Therefore, the urbanisation is another factor which creates the significant
pressure on food consumption patterns, supply processes and production [12]. The figure below illustrates
the change between rural and urban population worldwide.
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Note: From the sources 13-14. The annual increments are based on five-year averages.

The figure above shows that 2.4 billion more people by 2050 may become urban dwellers while rural
areas may face net decline by 200 million people [13-14]. On the other hand, the population ratio between
urban and rural areas may differ depending on how high is income level of a country which is illustrated
by the figure below.
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Note: From the source 15. The annual increments are based on five-year averages.

The figure above shows that only by 2050 more than a half of the population in low-income countries
would be living in the cities [15]. Moreover, 85% of the population in high-income countries would be
living in the urban areas by 2050. In addition, more than 60% of the global population would be living in
cities, towns and urban agglomerations by 2030.

The rapid increase in the urban population as well as the population growth in general may cause
undernourishment [8-10]. The figure below illustrates three-year average for prevalence of undernourish-
ment worldwide.
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Figure 5 — The prevalence of undernourishment worldwide for three-year average, %.

Note: From the source 16.

The figure above illustrates that since the three-year undernourishment average since 1999-2001 to

2014-2016 has fallen by 4.1% [16]. However, even 10.7% indicator is high enough.

The figure below illustrates the summary report for the data above.

Anderson-Darling Normality Test

A-Squared 0.82
P-Value 0.027
Mean 1.781
StDev 1697
Variance 2.880
Skewness 0.07113
Kurtosis -182548
N 16
Minimum 10.700
Ist Quartile 11050
Median 12.600
3rd Quartile 14.750
Maximum 14.900

95% Confidence Interval for Mean

1.877
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14.647
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11153

1254

13.686

2.627

Figure 6 — The summary report for the three-year average of the undernourishment prevalence worldwide.

Note: Calculated by the author.

The figure above illustrates the standard deviation value of the three-year average of the under-

nourishment prevalence from 1999-2001 to 2014-2016 equals to 1.697%.

In order to feed growing global population different agricultural products are offered around the
world [9-11]. The wheat is one of the main agricultural exports of Kazakhstan [17]. The wheat consump-

tion level worldwide is illustrated by the figure below.




Izvestia National'noj akademii nauk Respubliki Kazahstan

The wheat consumption, thousand metric tons

Local trading vears

== _China =—e—EU =@®=World Totai

Figure 7 — The wheat consumption level worldwide, thousand metric tons.

Note: From the source 18.

The figure above shows that the consumption of the wheat in the 2017/2018 trading year has
increased by 4730 thousand metric tons compared to the 2016/2017 trading year [18]. The figure below
illustrates the global wheat production.
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Figure 8 — The wheat production volume worldwide, thousand metric tons.

Note: From the source 18.

The figure above shows that for the 2017-2018 marketing year the Republic of Kazakhstan has
produced nearly 1.95% of the global wheat. The figure below illustrates the wheat production level in

Kazakhstan.
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Figure 9 — The gross wheat harvest (both autumn and spring wheat) among provinces of the Republic of Kazakhstan
in 2017, centner.

Note: From the source 19.

The figure above illustrates that the highest harvest of wheat in 2017 was in Kyzylorda province - 41
937 594 centners [19]. The figure below illustrates the summary report for the figure above without taking
two main megapolises of Kazakhstan into the account.

Anderson-Darling Normality Test

A-Squared 21

P-Value <0.005

Mean 12335508

StDev 16526079

Variance 2.73111E+14

Skewness 131673
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N 2
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Figure 10 — The summary report for the gross wheat harvest among provinces of Kazakhstan without taking
into account the cities of Almaty and Astana.

Note: Calculated by the author.
The figure above illustrates that the mean value for the gross wheat harvest equals to 12 335 508 cent-

ners. The possibility of growing wheat in Kazakhstan has its impact on reducing the food deficit. The
figure below illustrates the depth of the food deficit in Kazakhstan.
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Figure 11 — The three-year average for the depth of the food deficit in Kazakhstan, kilocalories per capita per day.
Note: From the source 16.

The figure above illustrates that since 1999-2001 to 2014-2016 the three-year average for the food
deficit decreased by nearly 58.54%.
The figure below illustrates the summary report for the figure above.

Anderson-Darling Normality Test
A-Squared 0.80
P-Value 0.031
Mean 29.563
StDev 11454
Variance 131196
Skewness -0.07102
Kurtosis -182758
N 16
Minimum 14.000
Ist Quartile 17.500
Median 29.000
3rd Quartile  40.750
Maximum 44.000

95% Confidence Interval for Mean
23.459 35.666

95% Confidence Interval for Median
18.525 40.237
95% Confidence Interval for StDev

Figure 12 — The summary report for the three-year average of the food deficit depth in Kazakhstan.
Note: Calculated by the author.

The figure below illustrates that the mean value for the three-year average of the food deficit depth is
29.563 kilocalories per capita per day. The food deficit depth analysis indicates that the food security of
the Republic of Kazakhstan has increased in the recent years. On the other hand, there are other indicator
that may determine how well the food market in Kazakhstan is performing. For instance, a dietary energy
supply adequacy which is shown in the figure below.
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Figure 13 — The three-year average for the average dietary energy supply adequacy in the Republic of Kazakhstan, %.
Note: From the source 16.

The figure above illustrates that between 1991-2001 to 2014-2016 the average dietary energy supply
adequacy has improved by risen from 117% to 137%. This result means that the operational efficiency of
the food market in Kazakhstan has significantly improved. On the other hand, the population growth in
Kazakhstan in the future may put additional pressure on the food security of the Republic of Kazakhstan.
The figure below illustrates the population growth estimate for Kazakhstan.
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Figure 14 — The mid-year prediction for the population growth in Kazakhstan by 2050, thousand people.
Note: From the sources 13-14. The annual increments are based on five-year averages.

The figure above illustrates that the population of the Republic of Kazakhstan is expected to grow to
22.959 million people by 2050. On the other hand, there is possibility that Kazakhstan may face rapid
urbanisation in the future which may create an additional pressure on the food market. The figure below
illustrates the urbanisation prospects of Kazakhstan by 2050.

The figure above shows that 69.1% of the population in Kazakhstan by 2050 would be residing in
the urban areas which would become the significant source of pressure on the stability of the food
market.
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Figure 15 — The prediction for the ratio of population at mid-year residing in the urban areas of Kazakhstan, %.
Note: From the source 15. The annual increments are based on five-year averages.

In conclusion, the global population is expected to grow by 9,771,823 thousand people by 2050, and
68.4% of them are expected to reside in the urban area. The mentioned factors are expected to create the
significant demand in the global food market. Kazakhstan is an active member of the international food
market, and for its major agricultural export, wheat, the Republic of Kazakhstan for the 2017-2018 mar-
keting year has produced nearly 1.95% of the global volume. Moreover, the food security of Kazakhstan
significantly improved in the recent years which is shown by the factor that between 1991-2001 to 2014-
2016 the average dietary energy supply adequacy has improved by risen from 117% to 137%. Finally, the
population of Kazakhstan is expected to become equal to 22.959 million people by 2050, including 69.1%
of them are expected to reside in the urban zones. Therefore, the population growth and the urbanisation
in Kazakhstan in the future are expected to create more pressure on the food security.

I'. M. Paxum:kanoBa, A. A. KyaaiideprenoBa
Kazak yITThIK arpapislk yHuBepcuTeTi, Anmarsl, Kasakcran

A3BIK-TYJIIKKE CYPAHBICTBIH O3TEPYI JKAF JAUBIHJIAFbI
KA3AKCTAH PECITYBJIMKACBIHBIH A3BIK-TYJIK KAYIHICI3AII'T

AnHoTanus. Makana a3pIK-TYJKKe kahaHABIK CYpaHBICTHIH ©3repyi xarnaibiHaarel Kazakcran PecryOmnmka-
CBIHBIH a3bIK-TYJIIK KayilCi3AiriH KamTamachi3 eyl 3eprreiiai. Connaii-ak, KazakcTaHHbBIH a3bIK-TYJIIK Kayilci3airi
OoualakTa KMbIHABIKTAapFa Tan 0ojia Ma JiereH 0oJnkamiap Kacaiajibl. 3epTTeyAiH MaKcaThl SKOHOMHKAJIBIK TETIKT-
epai KonpaHy apkbuibl Kazakcran PecriyOnukachiHAa a3bIK-TYJIIK KayilCi3AiriHiH JeHreliH KoTepyre KOMEKTeCeTiH
TEOPHSUIBIK HEri3Jli cunarray OoJbll TadbuIaibl. 3epTTey SAiCTEMEC] SIKOHOMETPUKAIIBIK, aHAIUTHKAIBIK, CAIBICTHIP-
MaJlbl )KOHE CaHJIBIK 9/IICTEepre HerizaenreH. 3epTTey/AiH NPaKTHKAIBIK MaHbI3bl — COJI €Ki apajia a3bIK-TYJIK CypaHbl-
CBHIHBIH QJIEMJIIK ayKbIMa ©3Tepyl JKaJIFachIl XaTKaHblHAa Ka3akcTaHHBIH a3bIK-TYJIIK KayilCi3MIriHiH Ka3ipri jxar-
naiiere Oaranay. Cayamnama HoTroKenepi 2050 sKbUTFa Kapaid oeM XankbiHbIH 9 771 823 MBIH aaMra JeiiH 6CeTiHIH
KepceTei, jKoHe onapabiH 68,4% Kalaiblk JKeplieplie OpHaIacaTelH 00najsl Aer KyTiryne. Hotmkecinae, 6omammak-
Ta a3bIK-TYJIIK HAPBIFBIHA JIETEH CYPAHBIC OCE/i ACT KYTUIyIe.

Tyiiin ce3aep: a3bIK-TYIIK Kayircizairi, KasakcraH, a3pIK-TYJIIKKe CYpaHBIC, XaIBIKTBIH ipi KanajgapFa IIOFBIp-
JIaHYBI, a3BIK-TYJIK TAIIBUIBIFEL, kahaHIBIK AeHreHe KEeTKIUTIKCI3 TaMaKTaHy IbIH Tapalybl, XaJIBIKTHIH OCYi.




ISSN 2224-526X Serid agrarnyh nauk. 1. 2019

I'. M. Paxum:kaHoBa, A. A. KynaiiGeprenosa
Kasaxckuii HanmoHanbHbIM arpapHslil yHusepcuret, Anmarsl, Kazaxcran

MMPOJOBOJIBCTBEHHAS BE3OITACHOCTD PECITYBJIMKU KA3ZAXCTAH
B YCJOBHUSAX U3MEHEHMSA MUINEBOM MOTPEEHOCTH

AnHoTamms. CTaThsl HCCIEyeT COCTOSHHUE NMPOAOBOILCTBEHHOW Oe3omacHocTd B PecryOmuke Kazaxcran B ycnoBHAX
r7100aIbHOTO U3MEHEHHS CIIPOca Ha MPOJOBOJILCTBHE. KpoMe Toro, ceaHbl IPOTrHO3bI MOXKET JIM IIPOJOBOJIBCTBEHHAs Ge3omac-
HOCTh KazaxcTaH cTONKHYThCs ¢ pobiaemMamu B Oyayiuem. Llesbio ucclieoBaHus SBISCTCS ONUCAHUE TeOPETHIECKOM 6asbl, KO-
TOpasi MOXET ITOMOYb YJIYUIIHTh YPOBEHB IIPOJOBOIBCTBEHHON Oe3omacHocTy Pecry6mmkn Kazaxcran dyepes npuMeHEHHE dKO-
HOMHYECKHX MEXaHU3MOB. MeTO0IOT s HCCIIEI0BAaHNSI OCHOBAHA SKOHOMETPUIECKHX, aHATUTHUECKUX, CPAaBHUTEIIBHBIX U KBaH-
TUTATHBHBIX MeTonax. IIpakTuueckas 3HAaUMMOCTh MCCIICOBAHUSI — ITO OLEHKA COBPEMEHHOTO COCTOSIHHS IPOIOBOJIbCTBEHHOM
6e3zomacHocTH B Kazaxcrane B TO BpeMsl Kak IPOJOBOJIBCTBEHHBIH CIPOC NPOAODKAET M3MEHATHCS B MHPOBOM MaciuTade.
PesynbpTaTe! Hccaen0BaHNS OKA3BIBAIOT, YTO 0XKUAAETCS POCT MHUPOBOro HaceiaeHus 10 9 771 823 teicay yenosek k 2050 roxny, u
oxkugaeTcs, 4ro 68.4% u3 HUX OyAyT NMPOKUBATH B TOPOACKHUX paiioHax. B pe3ynbpTaTte oxumaeTcst pocT cripoca Ha PhIHKE MPOI0-
BOJIBCTBHS B OyIyLIEM.

KitoueBble ¢j10Ba: IPOIOBOJILCTBEHHAs 0e30macHOCTh, KasaxcTaH, MPOJOJILCTBEHHBIH cripoc, ypbaHuzauus, aeduuur
HPOJIOBONBCTBYS, PACIIPOCTPAHHEHOCTh HEOESJAHMS B MUPOBOM MacmItabe, pocT HaceJICHNsI.
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