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Abstract

This article aims to identify the impact of factors of agriculture on the economic growth of Kazakhstan. The
literature review analyzes the current state of the agricultural sector and indicates the role of Kazakh agriculture in
the development of the economy in world. Using the SPSS program, a multiple regression analysis was performed
to investigate the relationship between six independent variables and one dependent variable of economic growth
expressed as GDP per capita. When constructing the regression, four factors were used, namely investments in
agriculture, productivity, livestock of cattle and poultry, and gross output of agricultural services, in addition, the
interest rate and the unemployment rate were also taken into account. Descriptive statistics for variables were taken
from the Bureau of National Statistics from 2003 to 2021. Three hypotheses were put forward, and two were accepted
on a 5% significance level. The third hypothesis was not rejected, and at the same time, there was no evidence to
accept it either. According to the results, a small change in GDP per capita as an investment in agriculture and crop
yield change by one unit. Also, the difference in a dependent variable while cattle and poultry livestock and gross
output of agricultural services change by one unit were insignificant when a=0.05. The government can use the results
of the study to develop the economy from the perspective of agriculture.
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Tyiiin

byn makananeiH Makcatel — KazakcTaH 3KOHOMHMKACBIHBIH OCYIHE aybll IIApyallbUIbIFbl (aKTOPJIAPbIHBIH
ocepin anbIKTay. Kipicriene jxoHe opeOmerrepre mosyna Kaszakcrannarbsl aybul HIapyamlbUIBIFbl CajlachIHBIH
Kazipri sKarmaffbl JKOHE olleM SKOHOMHKACHIHBIH JAaMYyBIHAAFbl aybUl IapyamlbUIBIFBIHEIH pelli TammaHael. SPSS
OarnapiamachlHaa kaH OacklHa IakkaHuarel JKIO periHie KOpPCETNreH SKOHOMHUKAIBIK OCY/IH alIThl TOYeEJCi3
aliHbIMaNbl MeH Oip Toyeni aiiHbIMaIbl apaChIHIAFbl KATHIHACTEL 3€PTTEY YIIIH PErPeCCHsUIBIK Tajljay XKypri3iai.
AybUl IIAPYAIIbUIBIFBIHBI TOPT (DAKTOPBI 3epTTENj, aTan alTKaHja aybll IIAPYAllbUIBIFbIHA CAJIBIHATHIH
MHBECTHULMSIAP, JaKbLUIIAP/IbIH OHIM/IUTIT, ipi Kapa MEH KyC 0achl, aybLl APy AMIbLTBIFBL KLISMGTTeleIH JKaJIIIbI
OHIMI, aJl KaJiFaH eKi (hakTop MalbI3IbIK MeJIIepIeMe MEH KYMBICCHI3IBIK JeHreii. by aitHpIManbiap OoibIHIIA
nepektep YATTHIK ctatucThka OropockiHaH 2003-2021 xpmimap apanbIFbIHA albIHABL. YIII THIOTE3a YCHIHBUIIH,
OHBIH eKeyi 5% MaHbBI3BUIbIK JIeHreHiHAe KaObulanbl. Y IIHII THIOTe3a )KOKKA HIbIFapbhUIMa/ibl )KOHE COHBIMEH
Oipre oHbl KaObuIIayra emkanmai nanen Oonmaznsl. HoTmkenepre colikec, aybll IIapyallbUIbIFbIHA WHBECTHIIUS
JKOHE aybUT MTapyaIbUIBIFG JaKbIIIAPBIHBIH OHIMALIIT Oip Oipiikke e3repren/e skaH 6ackiHa mrakKangarsl JKIO-me
mamaibl e3repic 0omysl eneyii. Connaii-ak, 0=0,05 ke3inje ipi Kapa Man MeH KYC 0achl MEH aybUl [IapyallbUIbIFbl
KBI3METTEPIHIH JKaJIIIbl OHIMI Oip OipiliKke e3repreH/ieri, Toye i allHbIMaJIbIHBIH 63repyi O0JIBIMCHI3 OOJIBIIT IIBIKTHI.
3epTTey HOTIIKEIEpiH YKIMET aybUl HIapyallbUIBIFbI IIEPCIIEKTHBACHIHIA YKOHOMHUKAHBI AaMbITy VIIiH NaiganaHa
anasl.
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AHHOTAIUSA

Lenbto MaHHOW CTAaThU SIBIISCTCS OMPENCICHUE BIUSHUS (DAaKTOPOB CEIIbCKOTO XO3SHWCTBA HA 3KOHOMUYECKUN
poct Kasaxcrana. B mmreparypHOM 0030pe IMpoaHATU3UPOBAHO COBPEMEHHOE COCTOSHHE arpapHOr0 CEKTopa U
yKa3zaHa poJib Ka3aXCTAHCKOTO CEIBCKOTO XO3AHWCTBA B PAa3BUTHH PKOHOMHKH B MHpe. Ha OCHOBe MCIONB30BaHUS
nporpammbl SPSS ObUT TpOBeeH MHOXECTBEHHBIN PErPECCUOHHBIN aHAN3 JUIS UCCICAOBAHHS CBSI3H MEXKITY
IIECTHI0 HE3aBUCHMBIMH ITEPEMEHHBIMU U OJTHON 3aBUCHUMOM NEPEMEHHOW KOHOMHYECKOTO POCTa, BBIPAKCHHOTO
B Buze BBII na mgymry nacemenws. IIpm mocTpoeHHH perpeccHH HCIONB30BANNCH YeThIpe (hakTopa, a MMEHHO
WHBECTHUIIMH B CEJIbCKOE XO3SHUCTBO, YPOIKANHOCTD, TOTOJIOBbE KPYITHOTO POraToro CKOTa U MTULIBI U BaJIOBOU BBIITYCK
CEIIbCKOXO3SICTBEHHBIX YCIIYT, JOMOJHUTEIBHO TaK)Ke OBLTH YYTCHBI IIPOIICHTHAS CTaBKA U YPOBEHB 0€3pa0OTHIIHI.
OmnucaTenbHas CTATHCTHUKA [Tl IEPEMEHHBIX OblIa B3STH M3 BIOpo HAIIMOHAIBHOHN cTaTUCTUKY 3a Tiepro ¢ 2003 mo
2021 roz. bbuty BBIIBUHYTHI TPU TUTIOTE3bI, JIBE U3 HUX OBLIM MIPUHATHI HA YPOBHE 3HAUMMOCTH 5%. TpeThst rumoTe3a
He OblIa OTBEPTHYTA, B TO YK€ BpeMs He ObLIO U OCHOBaHUH Ui ee nMpuHATHSA. COTrJIacHO pe3yibTaTtaM, HabIoaaeTcs
Hebonpoe m3menenue BBIT Ha nynry HaceneHns mpu I3MEHEHHUH HHBECTHIINH B CEITLCKOE X03HCTBO M YPOIKaHHOCTH
Ha OJIHY eAuHuIly. Taikke M3MEHEHHE 3aBUCUMON MEepEeMEHHOW MPH H3MEHEHHH MOTO0JOBbS KPYIMHOTO POraTtoro
CKOTa W TITHUIBl U BaJOBOHM MPOIYKIIMU CEIbCKOXO3IHCTBCHHBIX yCIYT Ha OJHY CIMHHUIYy ObLIO HE3HAYHTEIBHBIM
mpu 0=0,05. Pe3ynbTaTsl HccaeI0BaHNS MOTYT OBITh MCITOJIB30BAHBI IPABUTEIECTBOM ISl PA3BUTHS SKOHOMHUKHU B
TIEPCIIEKTUBE CENbCKOT0 X03siCTRA.

Knrouesvie cnrosa: YdKOHOMUYECKUH POCT, CEIBCKOE XO3SICTBO, C CEIBCKOXO3AUCTBEHHBIE (DAKTOPHI, TPATETHS
pEerpecCUOHHBIH aHaTU3.
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Introduction

The agro-industrial complex, namely
agriculture, is one of the important sectors of
the economy, which forms the country’s food
and economic security, as well as the labor and
settlement potential of rural areas. The agriculture
of Kazakhstan has good prospects for further
development: the export positions of the oilseed
and meat sectors are strengthening, and in terms
of grain and flour, our country has quickly become
one of the largest exporting countries in the world.

Even though, for the past 60 years, the share
of agriculture in the GDP has drastically decreased
globally agriculture sector still has a meaningful
impact on economic growth. According to the
World Bank statistics, agriculture influences
global domestic product for 4.3%, while in some
developing countries, it weighs 25% of GDP.
Despite that, most developing countries are not
paying proper attention to agricultural and rural
development (Erh-Cheng Hwa), which leads to
the standing of agriculture.

Kazakhstan has great potential for develo-
ping sustainable agriculture in the perspective of
land, where 80% of the territory is characterized
as agricultural land. However, the country's GDP
affected by agriculture is accounted for 5.1%,
which could be higher if we use all our potential.
Additionally, approximately 45% of the country’s
population lives in rural areas, where incomes of
almost 30% of the economically active population
are given by employment in the agricultural
sector. This is one of the main sectors of the
economy. Every year it provides almost 38% of
income to the budget. Approximately 16% of the
country’s total labour force is employed in this
industry. It should be emphasized that agriculture
in Kazakhstan is in 2nd place in the world in terms
of growing grains with indicators of 967 kg per
1 person. However, livestock productivity is
very low, and this indicator of Kazakhstan is
142nd (World Bank, 2022).

Agriculture plays an essential but declining
role in the economy of Kazakhstan. In 2020, the
share of agriculture, forestry and fisheries was
only 2.4% or 449 billion tenge. In general, in 2020,
the percentage of the agro-industrial complex
in the country’s GDP amounted to only 5.1%
(4.2 trillion tenge). Since 2010, the share of
agriculture in the economy has stayed within
5%, which is lower than 6.4% in 2005 and 8.2%
in 2000. Of the 8.5 million employed in the
economy, about 1.4 million or 16%, are used
in agriculture. In January-December 2021, the
volume of gross agricultural output decreased
by 2.4% and amounted to 7.4 trillion tenge. The
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reason for the decline is the abnormal drought
last year, due to which the volume of crop
production decreased by 6.7% (4.2 trillion
tenge), although the livestock sector achieved an
increase of 3.6% (3.1 trillion tenge). Food
production for the specified period increased by
1.9% and amounted to 2.2 trillion tenge (Bureau
of National Statistics, 2022).

There is a steady trend of investment in the
fixed capital of agriculture. Thus, the volume
of investments in fixed capital of agriculture
increased by 33.3% and amounted to

1.2 billion tenge in food production,
increased by 3.1% and amounted to 114.4 billion
tenge. Labour productivity per person employed
in agriculture for nine months of 2021 amounted
to 2,153.5 thousand tenge (Bureau of National
Statistics, 2022).

The agriculture sector provided a third of
the 1% GDP growth in 2020. It is noteworthy
that even in the crisis year of 2009, when the
economy seriously slowed down to 1.2%, without
the contribution of agriculture, economic growth
would have been close to zero. A large area with
different climatic and soil characteristics deter-
mines the specialization of the regions. Thus,
the northern areas traditionally develop grain
production, where agriculture forms from 15% to
25% of the gross regional product. The southern
regions are engaged in the cultivation of rice,
fruits, and vegetables; the share of agriculture
reaches 15%. The rest of the regions are
predominantly involved in animal husbandry,
with less than 10% of agriculture.

Because Kazakhstan is located in the zone
of risky farming and, at the same time, uses
predominantly outdated methods of agricultural
management, there is extremely high volatility in
production.

For example, the growth in gross agricultural
output by 15% in 2009 was replaced by a decline
of 12% in 2010, in 2011, the increase reached
27%, to subsequently fall by 18% in 2012. In
2016, thanks to relatively favourable climatic
conditions and high harvests, agriculture grew by
5.5%, compared with 3.4% in 2015. In addition,
in 2021, the volume of gross agricultural output
decreased by 2.4% and amounted to 7.4 trillion
tenge because of the drought.

The output in crop production is 39%
formed by peasant and farm enterprises, 31% is
provided by agricultural enterprises and 30% by
households. Work in animal husbandry is 71%
dependent on families, 15% is offered by peasant
and farm enterprises, and agricultural enterprises
account for 13%.
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Thus, considering crop production, almost
half of the agricultural production in Kazakh-
stan is produced by households, about 30% by
peasant and farm enterprises, and a little more than
20% by agricultural enterprises.

The activities of households should rather be
considered as a form of self-employment and as
a source of additional income, primarily in kind.
For example, the slaughter weight of cattle in
households is 20% lower than that of agricultural
enterprises, chickens’ egg production is 80%
lower, and milk yield is halved. This, in turn,
explains the low performance of agriculture
in general. At the same time, households need
incentives (they produce mainly for their
consumption) and opportunities (there are no
agricultural techniques, knowledge, or finances) to
increase productivity.

The share of exports of agricultural products
in the total exports of the country amounted to
6%. The main export item of agri-food products
is cereals, the export of which has brought in more
than $1 billion per year on average over the past
ten years, and together with the export of flour,
the share of these products exceeds 60% of total
exports.

Summarizing the above, we can conclude
that agriculture positively affects the country’s
economy, and its development is one of the state’s
priorities. Therefore, there is a need to investigate
the economic factors of agriculture that affect the
economy’s growth. To use them in the further
development of the industry. The purpose of this
research was to identify the impact of agriculture’s
economic factors on Kazakhstan’s economic
growth.

Literature review

Agriculture is another method of a country’s
economic  development through economic
factors. Regions with low industry development
hinge on manual labour predominantly. Agricul-
ture greatly contributes to economic growth,
which is highly prominent in developing
countries, employing half of the population in
such states as India (Alston & Pardey, 2014).
Notwithstanding, the process of agriculture
development has different outcomes in themes of
the contribution to GDP. For instance, according
to Asom and [jirshar (2020), agricultural value
added does not contribute to economic growth
in developing countries because the changes in
GDP are insignificant. The role of agriculture is
obviously reflected not only in its contribution to
GDP but also in the complex interrelationships
of how it affects rural life (Chernova et al., 2022).

Ixonomuxa: cmpamezus u npakmuxa. T. 17, Ne 4, 2022 / Economics: the Strategy and Practice. Vol. 17. No 4, 2022

Idiaye et al. (2014) concluded that agricul-
ture has an insignificant direct influence on the
saving capacity of the population in developing
countries. However, they showed that to
improve the saving capacity of the local people
in developing countries, the government needs
to increase the employment rate. Next, the
population’s income level must be improved as
well, which could be achieved through on-time
payments to workers, thus reducing delays (Idiaye
et al., 2014). Therefore, agricultural development
has in broader aspect indirect impact on economic
growth. Moreover, increase in the employment
rate and development of local production of
goods has a significant impact on economy growth.
An increase in the production rate has a signifi-
cant impact through the rise of agricultural value
added and leading to an open market strategy
(Awan & Aslam, 2015; Hu et al.,, 2022). The
development of agriculture is one of the critical
priorities of governments, which is achieved
through the development of skills and compete-
nces and support of small and medium busines-
ses, especially in rural areas. For instance, the
experience in African countries showed that
government spending on providing knowledge
distribution among the local population
contributed to economic growth and poverty
reduction. It is noteworthy that the main obstacle
in providing agriicultural extension policy was
centralized regulation by the state bodies. Such
regulation, usually only considers the peculiari-
ties of agriculture in different regions. Agricul-
tural modernization is a key tool for eradicating
rural poverty (Hilden et al., 2012; Berhanu &
Poulton, 2014).

Another way of investing in agriculture,
besides agricultural skills and competencies
extension, is implementing a precision agricul-
ture strategy. It is highly dependent on the
development of information and communication
technologies because it uses various technologies
for data collection and processing. Wide usage
of innovation technologies helps at an individual
level, single farmers, and businesses (Pathak et
al., 2019). Nevertheless, it should be taken into
account the preferences of local populations.
Sometimes, obtaining new skills and knowledge
in agriculture is followed by a change of place
of living, for further application of new skills
caused by implementing innovations in agricul-
ture. However, people are not always ready to
move, which provides decline in the income
rate in agriculture and a reduction in the labour f
orce (Martin, 2019). State strategies in develo-
ping the agro-sector include providing access to
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finance for the local population, that is, the issuan-
ce of loans under the state program. As the study
by Mekhmonov and Ergashev (2019) showed,
the state strategy for the development of the
agricultural sector with the help of lending gives
impetus to the development of regions, raising the
income of the local population and creating new
jobs.

Moreover, agriculture is another way to
improve socio-economic situation in developing
countries lacking industry and mostly depend
on manual labour (Dercon & Gollin, 2014).
Thus, agricultural development influences the
development of the economy through achieving
key goals such as providing food security,
employment, increase in income, especially in
domestic industry and market-ensuring with
services and goods (Azam & Shafique, 2017).

Agriculture stands out as a seller and a buyer
because it provides raw materials for industry,
and at the same time, it consumes industrial
products. Next, it contributes to the budget of a
country through taxes. It should be noted that most
count-ries’ economies are comprised of small and
medium agriculture businesses. In countries
notorious for high unemployment with low
industries, it acts as another way of employment
provision for the population, thus providing
cheap labour. Developing domestic enterprises
in agriculture, especially, ensures growth in
export (McArthur & McCord, 2017). Moreover,
rapid agricultural growth accelerates economic
transformation into a modern economy (John &
Barrett, 2017)

Kurmanova et al. (2022), in a study on
the factors of industrial production that led
to an increase in emissions that agriculture in
Kazakhstan is a matrix, and each of its cells
covers production factors such as labour, land,
capital, and entrepreneurship. Factors causing
the technical and economic development of the
agricultural industry. Nurmukhametov et al.
(2022) found that the farm economy could
become a priority sector in the overall structure
of the national economy in the long term. The
effectiveness of the activities of agribusiness
entities in the conditions of developed competi-
tion justifies this.

Thus, we can conclude that agriculture has
a significant influence on the economic growth of
the country. The result of the following factors:
investment in agriculture, crop yield, cattle and
poultry livestock, the gross output of agricultural
services, interest rate and the unemployment
rate, the impact of which will be studied through
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multiple regression analysis in the following
parts of the research.

Data and methodology

This section depicts the methodology and
analysis of collecting data. The methodology
was based on the provided literature review. In
their studies, Petre and lon (2019) verified a
positive and medium impact of agricultural
investments on economic growth in rural areas.
Zvizdojevic and Vukotic (2015) determined
that the value of agricultural production was
explained by three factors: agrarian land the
total area, investment in research and develop-
ment of agriculture, and the total active agrarian
population. Therefore, the model includes one
dependent and six independent variables. GDP
per capita was taken as an outcome variable and
independent variables include investments in
agriculture, crop yield, cattle and poultry live-
stock, the gross output of agricultural services,
interest rate and unemployment rate during 2003-
2021. The total active agricultural population
variable was not included in the study due to the
lack of data between 2003 and 2011. Table 1 shows
the indicators and their measurements used in
the study.

GDP, TA and SERV are measured in
domestic currency (tenge), while CY and LIVE
are measured in centner per hectare and thousands
of heads, respectively. INT and UR are indicated
in annual percentage (%).

For the provision of multiple regression
analysis, SPSS software was used. Initially,
the factor variables, such as the gross output of
plant growth and gross output of animal hus-
bandry, were taken as representative of agricul-
ture factors. However, due to the high
multicollinearity between variables, they were
taken away from the study. Instead, it was taken
crop yield and cattle and poultry livestock.
Overall, the factors representing agriculture in
this model are 1A, CY, LIVE and SERV. The model
of the research is the following:

GDP per capita = a + bl(IA) + b2(UR) +
b3(INT) + b4(CY) + b5S(LIVE) + b6(SERV) + u
Fori=1... 19 years
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SKOHOMUKA, SdKOHOMUYECKA 51 TEOPUS Y SKOHOMUWYECKHI1 POCT

Table 1 - Variables and measurements of the study

No. | Abbreviation Description Unit Sources
measurements
Dependent variables
1 GDP per capita Gross domestic product thousand tenge Bureau of National Statistics
per capita of the Agency for Strategic
Planning and Reforms of the
Republic of Kazakhstan
Independent variables
2 IA Investment in mln tenge Bureau of National Statistics
agriculture of the Agency for Strategic
3 CY Crop y1eld centner per Planning and Reforms of the
hectare Republic of Kazakhstan
4 LIVE Cattle and poultry thousand heads
livestock
5 SERV Gross output of min tenge
agricultural services
6 INT Interest rate annual % National Bank and Uchet.kz
portal
7 UR Unemployment rate annual% Bureau of National Statistics
of the Agency for Strategic
Planning and Reforms of the
Republic of Kazakhstan
8 u Measurement error

Note: Compiled by the authors

The purpose of multiple regression (term used
by Pearson, 1908) is to highlight the relationship
between a dependent variable and various
independent variables. Therefore, it was analyzed
the impact of factors of agriculture on GDP per
capita. For further understanding, there are four
factors of agriculture in our model investments in
agriculture, crop yield, livestock, and gross output
of agricultural services. The aim of this study is
to identify how well the agriculture variables can
explain the country’s economic growth, which is
expressed as GDP per capita, and to what extent
those variables can explain the change in the
dependent variable. Based on relevant studies
and the aim of this study, we can form several
hypotheses:

1. HO: Investments in agriculture have no
impact on economic growth.

H1: Investments in agriculture have a positive
impact on economic growth.

II. HO: An increase in crop yield has no
impact on economic growth.

H1: An increase in crop yield has a positive
impact on economic growth.

IIl. HO: An increase in cattle and poultry
livestock has no impact on economic growth.

H1: Anincrease in cattle and poultry livestock
has a positive impact on economic growth.

Analysis

This study used data from 18 years between
2003 and 2021. Table 2 presents indicators and
data sets for the given period.

As can be seen from the table, GDP per
capita, investments in agriculture and gross
output of services in the field of agriculture were
steadily growing over the period. Meanwhile, crop
yield and cattle and poultry livestock also grew
throughout the period. However, there was a slight
decrease in 2014 and 2021 in crop yields and in
livestock there was a period of fall in their number
from 2011 to 2012. The unemployment rate had a
downward trend reaching down to 4,9%. We can
also see that interest rates fluctuated around 9%,
however in the period of global crisis in 2007-
2008 and in 2015-2017 when tenge/dollar value
sharpened, interest rates were at their high level.
Dynamics of investments in agriculture, crop yield
and cattle and poultry livestock are presented in
Figure 1, Figure 2, and Figure 3, respectively.

Ixonomuxa: cmpamezus u npakmuxa. T. 17, Ne 4, 2022 / Economics: the Strategy and Practice. Vol. 17. No 4, 2022 151



ECONOMICS, ECONOMIC THEORY AND ECONOMIC GROWTH

Table 2 - Indicators and data set

Year | GDP per capita IA UR INT SERV CYy LIVE
2003 309,3 25123 8,8 7 2361,1 695,6 19 690,9
2004 391,0 44110 8,4 7 3835,7 691,5 21176,8
2005 501,1 49030 8,1 8 3764,9 737,8 223940
2006 667,2 44 059 7,8 9 43449 786,7 23718,0
2007 820,0 52 647 7,3 11 4715,7 813,8 24737,4
2008 1024,1 73 587 6,6 10,5 5652,0 730,6 256582
2009 1056,8 77 544 6,6 7 5872,8 747,5 26 418,1
2010 1336,5 83 586 5,77 7 5871,7 726,1 27 238,1
2011 1 705,7 109 424 5,39 7,5 6463,6 792,6 26 812,0
2012 1 847,0 133 945 5,29 5,5 6 664,7 795,5 26239,4
2013 2113,1 139 627 5,2 5,5 8761,9 929.9 26313,7
2014 22949 173 281 5,06 5,9 10 479,7 911,2 26 970,8
2015 2330,5 163 907 4,93 16 11 849,8 913,2 27363,4
2016 2 639,7 253691 4,96 12 15271,1 979,7 27907,8
2017 3014,7 348 481 4,9 10,25 10 835,8 979.8 28 556,0
2018 3382,5 365001 4,85 9,25 12 145,6 1017,9 29 547,2
2019 37550 494 976 4,8 9,25 14 005,7 1055 30519,0
2020 3766,8 565369 4,89 9 9897,9 1068,2 32135,2
2021 44182 772475 4,9 9,75 112234 1033,3 33626,3
Note: Compiled by the authors from the Bureau of National Statistics of the Agency for Strategic Plan-

ning and Reforms of the Republic of Kazakhstan

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

==@== |nvestments in agriculture

Figure 1 - Investments in agriculture from 2003 to 2021

Note: Bureau of National Statistics (2022)

152

Dxonomuxa: cmpamezus u npakmuxa. 1. 17, Ne 4, 2022 / Economics: the Strategy and Practice. Vol. 17. No 4, 2022




SKOHOMU KA, SJKOHOMUYECKA 51 TEOPUS Y SKOHOMUWYECKHI1 POCT

Investments in agriculture had a gradual
and slow growth until 2014, with an unexpected
fall in 2015 of about ten thousand million tenge.
However, from 2016 till 2020 investments in
agriculture increased at a higher rate reaching 565
369 000 tenge. Finally, the rise was very sharp for
one year it reached 772 475 000 tenge.

1100
1050
1000
950
900
850
800
750
700
650
600

Crop yields were rising in 2007 until it fell
by more than 80 centners per hectare. After that
trend fluctuated for several years at around 730-
740 centners per hectare then sharpening to about
930 centners per hectare in 2013. The trend then
was with an upward slope till 2020 with a slight
fall in 2014. In 2021 crop yields decreased
from 1068,2 to 1033,8 centners per hectare.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

==@==Crop yield

Figure 2 - Crop yield from 2003 to 2021

Note: Bureau of National Statistics (2022)
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 3 - Cattle and poultry livestock from 2003 to 2021

Note: Bureau of National Statistics (2022)
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Cattle and poultry livestock had an upward
trend overall reaching 33 626 heads in 2021.
However, its number fell twice over the period
in 2011 and 2012 to about a thousand heads in
two years.

Results

The study investigates the relationship
between factors of agriculture and economic
growth using SPSS software. The results of the
regression model are presented in Table 3.

The R squared of the model is 0,998
meaning that our specified independent variables
explain GDP per capita for 99%. Table 4 shows
the results of the ANOVA test.

Well-explained dependent variable confirms
the sum of squares regression is greater than the
sum of the squared residuals as presented in the
table. The results of the regression equation are
presented in Table 5.

Table 3 - Model summary

Model R R squared Adjusted R St. error of the Observations
square estimate
1 0,999 0,997 0,996 84,784 19
Table 4 - ANOVA test
Model Sum of squares df Mean Squares F Sig. F
Regression 28756534,7 6 4792755,79 666,743248 1,9932E-14
Residual 86259,695 12 7188,30794
Total 28842794.,4 18
a. Dependent variable: GDP per capita
b. Predictors: Investment in agriculture, crop yield, cattle and poultry livestock, the gross output of
agricultural services, interest rate and the unemployment rate
Table 5 - Regression equation
Variables Coef. St. error t-stat p-value
Y-intercept 3403,16183 1051,65182 3,23601571 0,0071392
IA 0,00375347 0,00033327 11,2626097 9,7707E-08
UR -382,29493 55,4707814 -6,8918252 1,6702E-05
INT -3,3978503 9,9752211 -0,3406291 0,739272
CY 1,71956456 0,49005811 3,50889927 0,00431064
LIVE -0,0553511 0,02562461 -2,1600752 0,05170435
SERV 0,01311496 0,01685661 0,77803083 0,45161891

The coefficients of agriculture factors from
the second column can be interpreted as follows:

- Increase of investments in agriculture by
one unit leads to an increase of GDP per capita by
3 tenge per person.

- Increase of crop yields by one centner
per hectare leads to an increase of GDP per capita
by 1720 tenge per person.

P-values evaluate how well the sample data
support the argument that the null hypothesis is
true meaning that in our model the variables of
investments in agriculture, unemployment rate,
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and crop yields are significant on a 5% signifi-
cance level. The variable of livestock is signifi-
cant only at a 10% significance level. Therefore,
the following results are formed:

I. HO: Investments in agriculture have no
impact on economic growth — rejected.

H1: Investments in agriculture have a posi-
tive impact on economic growth — accepted.

Il. HO: An increase in crop yield has no
impact on economic growth — rejected.

HI: Increase in crop yield has a positive
impact on economic growth — accepted.

Dxonomuxa: cmpamezus u npakmuxa. 1. 17, Ne 4, 2022 / Economics: the Strategy and Practice. Vol. 17. No 4, 2022



SKOHOMUKA, SdKOHOMUYECKA 51 TEOPUS 1 SKOHOMUWYECKHI1 POCT

Il. HO: An increase cattle and poultry
livestock has no impact on economic growth — not
rejected.

HI: An increase in cattle and poultry live-
stock has a positive impact on economic growth —
there is no strong evidence to accept.

The aim of the study was obtained, and it
was found that the model can explain the

economic growth of the country for 99% and
2 out of 4 agricultural factors are significant, one
is significant on a 10% significance level and
the gross output of agricultural services is
insignificant.

Additionally, the p-value of SERV is
insignificant meaning that our model can be
analyzed without this variable. The results of
the regression model without the SERV variable
are presented in Table 6.

Table 6 - Model summary without SERV

Model R R squared Adjusted R St error of the Observations
square estimate
1 0,998 0,997 0,996 83,487 19

Adjusted R square stayed mostly the same,
it means that the gross output of agricultural
services did not make the previous model better.
This research is limited by given years, variables
and by this country.

Conclusion

The study aimed to determine how well the
agricultural factors can explain the country’s
economic growth and to what extent those
factors can explain the change in the dependent
variable. For this purpose, regression analysis was
provided with one dependent and six indepen-
dent variables for 19 years. The data was taken
from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, the National Bank
and from Uchet.kz portal.

Two hypotheses out of three were accepted,
where the p-values of investments in agriculture
and crop yields were significant on the 5%
significance level. The result clearly shows that
those two variables positively impact economic
growth, expressed as GDP per capita. The third
hypothesis was insignificant to accept it on 0=0.05,
also hypothesis was not rejected. R-squared was
equal to 0,99, presenting that much of the variabi-
lity in the regression was explained by this model.

Provided statistical analysis showed that
there was a small change in GDP per capita while
investments in agriculture and crop yields change
by one unit. Thus, identified deliberate changes
have an impact even small, on economic growth.
Therefore, it can be used by the government
to improve economic development from the
perspective of agriculture.

The findings in this research may be used
to develop a strategy in financing agriculture for
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the further prospering of this sector. Moreover,
the agricultural economy could become a much
significant sector in the structure of the national
economy of Kazakhstan in the long term since it
has its perspectives.

The limitation of the study is that the model
still can be optimized. This study used materials
that was available for researchers, however in
a follow-up study, we can adopt a variety of
research methods to test the effectiveness and
impact of agriculture sector on economic growth.
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