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THE GLOBAL EXPERIENCE IN PROVIDING
THE SUSTAINABLE DEVELOPMENT OF THE FOOD MARKET

Abstract. The article researches how the food security is provided among the developed countries based on the
global experience. Moreover, recommendations on how to transform the internal market of Kazakhstan towards the
more sustainable food system are defined in this research. The research purpose is to define theoretical bases that
may help to use economic mechanisms for improving the stability of the food market in Kazakhstan. The research
methodology is based on quantitative, analytic, comparative and graphical methods. The research practical signifi-
cance is to definea set of measures that may help to maintain the same standards of the food security in Kazakhstan
as in the top global economies. The research results show that France, Japan and Germany have the most sustainable
food markets in 2017. France has kept the leading position both in 2016 and in 2017, and itsFood Sustainability
Index (FSI) in 2017 equals to 74.79.

Keywords: food market, food security, Food Sustainability Index (FSI), global experience, Kazakhstan,
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The global food system nowadays is facing the growing challenge while trying to cope with the gro-
wing population worldwide, land erosion, negative impacts of urbanisation which cause a decline in the
number of plough lands [1, 2]. Malnutrition impacts every third citizen in the globe, and nearly 815
million of people faced hunger in 2016 [3]. The water scarcity and food scarcity driven violent conflicts
werepartly caused by the climate change factors as deforestation, environmental pollution andgreenhouse
gas emissions [4, 5]. On the other hand, the population of some countries face nutritional challenges as
obesity and high level of food wastes despite their country providing an adequate level of the food safety
in the internal market [6]. Morcover, inefficient agriculture leads to waste of water, overuse of fertilisers
and soil degradation [7]. Agriculture is accounted for using 70% of the total amount of water used the
worldwide [8]. Therefore, the sustainability of the food system plays the significant role in providing the
food safety [9]. The sustainability level in the quantitative and qualitative manners of the food system at
the national level can be measured by the Food Sustainability Index (FSI) [10]. This indicator was deve-
loped by the Barilla Center for Food and Nutrition and by the Economist IntelligenceUnit [11].

The Food Sustainability Index (FSI) is calculated by using 58 indicators across the following three
pillars [12]:

1. Food loss and waste, including food loss (food loss as % of total food production of the country,
policy response to food loss, causes of distribution level loss defined by the quality of road infrastructure,
solution to distribution-level loss defined by investment in transport infrastructure) and end-user waste
(food waste per capita per year and policy response to food waste).

2. Sustainable agriculture, including water factors (environmental impact of agriculture on water,
sustainability of water withdrawal, water management, water scarcity), land factors (environmental
impact of agriculture on land, land use, impact on land of animal feed and biofuels, land ownership,
agricultural subsidies, animal welfare policies, diversification of agricultural system, environmental
biodiversity, quality of R&D and innovation, productivity, land users) and air factors.

3. Nutritional challenges, including life quality, life expectancy and dietary factors.
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Figure 1 — The Food Sustainability Index (FSI) score among 20 top economic powerhouses
(85% share of the world GDP and nearly 2/3 of the global population)
and five other nations (Colombia, Ethiopia, Israel, Nigeria and the United Arab Emirates) in 2016

Note: from the source 12.

The figure below illustrates the Food Sustainability Index (FSI) in 2016 among 25 countries.

The figure above illustrates that the highest Food Sustainability Index (FSI) score in 2016 belongs to
France — 67.53. The high Food Sustainability Index (FSI) score means that France in was the leading
country on the right way towards more sustainable food system and had one of the highest food security
levels among the top economic powerhouses. The mean value of the Food Sustainability Index (FSI)
score for all 25 countries is 57.14. The figure below shows the summary report only for 20 most powerful
economies in the world.
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Figure 2 — The summary report for the Food Sustainability Index (FSI) score among 20 leading economies
(85% share of the world GDP and nearly 2/3 of the global population)

Note: not including Colombia, Ethiopia, Israel, Nigeria and the United Arab Emirates.
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The figure above illustrates that the median for the leading economies of the world is 56.36 scores in
the Food Sustainability Index (FSI) which is 0.78 scores less than the median for all 25 countries
considered by the EIU in figure 1. The interquartile range for the Food Sustainability Index (FSI) equals
to 11.685 scores.

The figure below illustrates the Food Sustainability Index (FSI) in 2017.
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Figure 3— The Food Sustainability Index (FSI) score in 2017 for 34 countries,
including 20 leading countries with 85% share in the global GDP

Note: from the source 13.

The figure above shows that the mean value of the Food Sustainability Index (FSI) score among
34 countries equals to 62.11 scores out of 100.
The figure below illustrates the graphical summary report for the data given by the figure above.
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In the Food Sustainability Index,
scores of 0 and 100 represent the
lowest and highest possible score,
respectively, as measured by the
index criteria. Scores are
normalized (0-100, where
100=most favorable environment)
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Figure 4 — The graphical summary report for the Food Sustainability Index (FSI) score among 34 countries of the world,
including 20 powerful economies which own 85% share in the global GDP value), in 2017

Note: from the source 13.

The figure above illustrates that France is still the top country with the highest score of the Food
Sustainability Index (FSI) in 2017 which has grown by nearly 10.75% or by 7.26 scores since 2016.

The figure below illustrates the graphical summary report on how France’s the Food Sustainability
Index (FSI) score for 2017 was calculated.
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Figure 5 — The graphical summary report for the Food Sustainability Index (FSI) of France in 2017

Note: from the sourcel4.
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The figure above illustrates that France is dealing highly well with avoiding food loss and dealing
with waste pillar. The mentioned achievements can be the reflection of France’s policy success while
dealing with food loss and waste. On the other hand, France does not have the best dietary patterns despite
having some high indicators for nutritional challenges.

The figure above shows that the value of the mean for the indicator level of the food loss is 74.9 sco-
res. The value of the first quartile for the same indicator is 25.9 scores out of 100.

Figure 3 illustrates that Japan is one the second place based on the value of the Food Sustainability
Index (FSI). The figure below explains on how this indicator was calculated for Japan.
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Figure 6 — The Food Sustainability Index (FSI) of Japan in 2017

Note: from the sourcel5.

The figure above illustrates that Japan is the top country forthe Food Sustainability Index’s (FSI)
category level of the nutritional challenges - 72.99 scores out of 100.

Figure 4 demonstrates that the index of the food loss and waste equals to 74.38.

The figure below illustrates score and which place Japan takes among other countries based on the
category level of the Food Sustainability Index (FSI).
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SCORE: Normalised scores 0-100, where 100 =
highest recorded score across all countries.

RANK: Position out of all countries, 1=best
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Figure 7 — The category level indicators for the overall score of the Food Sustainability Index (FSI) of Japan in 2017

Note: from the sourcel5.
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The figure above demonstrates that Japan is dominating in the field of the nutritional challenges due
to having the highest life quality and life expectancy among all other countries considered by the Eco-
nomist Intelligence Unit. On the other hand, dietary patterns of Japan also match the high standards of the
Food Sustainability Index (FSI).

Figure 3 illustrates that Germany owns the third place based on its value of the Food Sustainability
Index (FSI). The figure below demonstrates howthe Food Sustainability Index (FSI) for Germany was
calculated on the domain level.
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0 77 66 Rank 5 out of 34

71.31 Rank 10 out of 34

70 62.67
60 | B 2000 Bl 00 =

Index score

Food loss and waste Sustainable Nutritional
agriculture challenges

Figure 8 — The category level index scores of Germany for of the Food Sustainability Index (FSI) in 2017

Note: from the source 16.

The figure above illustrates that Germany avoids well food loss and waste as it is ranked in the se-
cond place among other thirty four countries. The figure below demonstrates the break down of the food
loss and waste.

FOOD LOSS AND WASTE

Pl End-user waste

Policy response to food loss

Policy response to food waste

0-33 33-67
I R

Causes of distribution-level loss
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Figure 9 — The quality of the food loss and waste management in Germany in 2017

Note: from the source 16.
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The figure above illustrates that the quality of the food loss and waste management in Germany is
overall high except the presence of the significant issues in the solutions level to distribution-level loss.

The figures 1-9 and the analysis of the global experience demonstrate that the strategy of providing
the sustainable development of the food market in Kazakhstan should have three focal points: set of
measures minimising food loss and waste, set of measures for more sustainable agriculture, set of measure
facing the nutritional challenges in the internal food market of Kazakhstan. The main focus should be paid
to maintain the sustainability of the agriculture in Kazakhstan through set of recommendations defined in
the figure below.

Land Bactars The set of measures that are recommended to improve land nsage
sustainability:

= precision agriculture;

= remote sensing techniques;

* minimising use of harmful pesticides and developing environmentally friendly fertilizers;

subsidies and the government policies to fight desertification and soil degradation;

land recultivation;

* increasing the share of agricultural lands that are utilised from the total area of available

agricultural areas;

subsidies and the government policies for urban farming mitiatives;

* establishing the official body for monitoring lands used for grazing and feeding animals;

= creating laws for protecting small land owners against land grabs by big corporations;

= financial and legal stimulation of software developers for applications that help with collecting,

analysing and sharing data for more efficient land usage;

subsidies and the government policies for helping farmers to introduce nano-technologies,

precision agriculture, remote sensing or other high technologies into their productioncycle;

= creating a tax-free innovation centre for start-ups that help farmers to have high efficiency of
agricultural land usage;

subsidies and the government policies for producers of devices, sensors and services required
for precision agriculture, remote sensing of agricultural lands, application of nanotechnologies
in the agriculture;

+ the government regulations tominimise soil pollution,

{ Water factors }The set of measures that are recommended to improve land usage
sustainability:

* subsidies and the government policies for introducing water efficient agricultural techniques;

* investment in total renewable water sources;

* investment into more efficient irragtaion system to minimise freshwater scarcity in regions;

* recycling water for agricultural use;

* the government regulations to minimise water pollution.

{ Air Ficlors WThe set of measures that are recommended to minimise harmful impact
of agricultural activity on air:

* the government regulations to minimise GHG emissions from agriculture;

= investment into agricultural practices that minimise carbon dioxide emissions;

» investment into agricultural techniques that mmay help to mitigate and adapt to the climate

change.

Figure 10 — The set of measures that are recommended to improve the sustainability of the agriculture in Kazakhstan

Note: composed by the author based on the sources 10-15.

The figure above illustrates that implementing high technologies into agricultural practices, including
remote sensing techniques and precision agriculture, may help to improve land usage efficiency in
Kazakhstan. Moreover, more sustainable agriculture provides higher internal stability in the food market
of the Republic of Kazakhstan.

The secondary focus of recommendations for improving the sustainability of the food market in
Kazakhstan should be paid to the food waste management and nutritional challenges which are shown in
the figure below.
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Food loss and waste management

Nutritional challenges

* Investment into technologies of food
production that minimise agricultural
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Figure 11 — The set of measures that are recommended to improve the sustainability of the agriculture in Kazakhstan

Note: composed by the author based on the sources 10, 12-16.

The figure above shows that investing into better quality and quantity of the infrastructure may help
to reduce food loss in the distribution level.

In conclusion, France, Japan and Germany have one of the most efficient and sustainable internal
food markets and strong food systems in the world. The Republic of Kazakhstan in order to maintain the
same level of standards in the food market as in the mentioned countries needs to adopt more effective
and sustainable agriculture, to improve the infrastructure, to increase efficiency of the food loss and waste
management, and to create better policies to face nutritional challenges.
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I'. M. Paxum:kaHoBa
Kazax yaTTeIK arpapislk yHEBEpcuTeTi, Aimarsl, Kasakcran

A3BIK-TYJIK PBIHOI'BIH JAMBITY TYPAKTBHLJIBIFBIH
KAMTAMACHBI3 ’)KACAYJIATBI 9JIEMJIK TOKIPUBE

Annotamus. Makanaga oneMIiK TOKIPHOSTE HETI3AC/IC OTHIPHII, JTAMBIFAH SIS apaChIHAA a3bIK-TYJIK Kayim-
ci3miri KaMraMacsI3 xacanysl 3eprrenreH. CoOHbIMEH Karap, MyHIa Ka3akcTaHHBIH IIIKI HAPBIFBIHBIH TYPAKTHI a3bIK-
TYIIK ;KyHeciHe OeT OypybIHBIH YCHIHBICTAPBI OCPIreH.

3eprreyain Makcarbl. Ka3akCTaHHBIH a3bIK-TYJIIK PHIHOTBIHBIH TYPAKTBUIBIFBIH KAKCAPTY IBIH 3KOHOMHKAIIBIK
MEXaHU3MACPIHIH TEOPHSLIBIK Oa3aIaphl CHIIATTAIFAH

3eprTeyain MeTo1010THSICHI AHATTHTUKAIIBIK, CATBICTHIPMAIBI SKOHE TPA(UKANIBIK 9ICTEpPre HETI3ACITCH

3eprTeyAin NMPAKTHRAIBIK MAHBI3BI — KENTIPUITeH mapanap peri Ka3akcTaHHBIH a3bIK-TYJIIK Kayimcizmiri
CTAaHAAPTHIH CAKTAyFa BIKMAJT >kacakapl. 3eprrey HOTmIKeci Kepcerti 2017 sxpumbl JKanowws, ['epmanmst, Opasipa
MEMJICKETTEPIHAC a3BIK-TYJNIK Kayimcizairi eH Typakrel Oomran. ®@paxumsa memiekeri 2016 xone 2017 >kpuimapsl
kemdacmel 0osraH, 2017 sKbUTFBI a3BIK-TYIIK Kayincizairi maaekci 74,79 TeH.

Tyiiin ce3aep: a3bIK-TYIIK, KAYINCi3Airi, a3bIK-TYJIIK, KayilCi3aiTiHiH PRIHOTHLA3BIK-TYIIK, KaYilCi3airi Typak-
THUTBIFBIHH HHACKCI, ONMICMIIK TOKipuOe, MupoBoi omsit, JKanowus, ['epmanns, ['epmanms, Ka3akcraH, a3bIK-TYIIK,
KAyiNCi3airiHiH PHIHOTHIHBIH TYPAKTBLIBIFL.

I'. M. PaxumikaHoBa
Kazaxckuii HamOHANBHBIN arpapHbId yHUBEpCHTET, AMarsl, Kazaxcran

MHPOBOM ONBIT OBECHEYEHNSA YCTONYUBOI'O PA3BUTHA
PBIHKA IMTPOJOBOJILCTBUA

Annoramust. CtaThsg HCCIEAYET KaK IPOJOBOJBCTBCHHAS OC30MACHOCTH OOCCIICUMBACTCS CPEIU PAa3BHTHIX
CTpaH, OCHOBBIBASICH HA MHPOBOH OMBIT. KpoMe TOT0, peKOMEHIAIMH O TOM, KaK IMPe00pa30oBaTh BHY TPSHHHH PHIHOK
Kazaxcrana B CTOpoHY 007¢¢ YCTOIUHBOH MPOJOBOIBCTBCHHONH CHCTCMBI ONHCAHBI B JAHHOM HCCIICAOBAHHM.
Lenbro mccnenoBaHUS SBISIETCSI ONMMCAHAUE TEOPETHUECKOHM 0a3bl, KOTOpPAs MOKET MOMOYb HCIOIB30BaTh KOHO-
MHYECKHE MEXHH3MBI YIIVUIICHUA YCTOMYMBOCTH MPOAOBOIBCTBEHHOTO phIHKA B Kasaxcrane. Metomonorus uccie-
JOBaHWS OCHOBAHA KBAHTUTATHBHBIX, AHATHTHYCCKHUX, CPABHHUTCIBHBIX W rpaduueckuxmeromax. [Ipakrmdeckas
3HAYMMOCTb MCCIEAOBAHUA — 3TO OMUCAHUE PAJA MEP, KOTOPBIE MOTYT IOMOYb NOAACP/KHBATH TE K& CTAHAAPTHI
MPOJOBOJILCTBEHHOH Oe3omacHoCTH B Kazaxcrane kKak M B JIYYIIMX MHPOBBIX 3KOHOMHKAX. Pe3yibTarel mCclie-
JOBAHUA MOKA3BIBAKOT, uTO PpaHima, Anonud u I'epMaHud UMEIOT CaMBIE YCTOWYHBBIC POJOBOIBCTBCHHBIC PHIHKH
B 2017 roay. ®paHIms yACPKHUBACT THAMPYIOIINE MO3UIHH B 0benx 2016 m 2017 romax, a ee HHACKC IPOJOBOIIb-
CTBeHHOM ycroituuBocTH B 2017 roay paseH 74,79.

KimoueBnie ciioBa: MPOAOBOIGCTBCHHBIN PHIHOK, ITPOJOBOIBCTBEHHAS OC30MACHOCTD, HHACKC MPOJOBOIBCT-
BEHHOH yCTOIYMBOCTH, MUPOBOH ombIT, Kazaxcran, ©®panums, Anonus, I'epMaHust, yCTOMUUBOCTD MPOJOBOJILCTBEH-
HOTO PBIHKA.
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