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Abstract: While the economies of Central Asian countries highly
depend on agriculture, only 20% of their land is suitable for agricultural
purposes. This raises a great concern for efficient use of limited agricultural
resources. However, very few studies, and in the cases of some Central Asian
countries like Kazakhstan, Kyrgyzstan and Turkmenistan no single study have
been done on agricultural efficiency. This article aims to fill this gap by
conducting efficiency analysis in the case of the sample of wheat producing
farms in Kazakhstan, by using stochastic frontier analysis. The paper has three
main objectives: 1) to estimate technical efficiencies of wheat producers, 2) to
examine the influences of inputs like land, labor, seed, fertilizer, pesticide and
fuel on the productivity of wheat producers, and 3) to assess the impacts of
explanatory variables such as education of the farmer, size of the farm, access
to credits and subsidies and etc. on the efficiency of wheat producers.
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Introduction

In 1991 after the collapse of the Soviet Union, 15 member states became
independent countries. They had to build their own political and
economic systems and had to ensure an adequate food supply for their
population. Food self-sufficiency was especially a great concern among Central
Asian countries.

Central Asia consists of five former Soviet Union countries, namely:
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan. According
to the most recent data, the total population of Central Asia is around 68
million people, of which nearly 60% live in rural areas (Population of Central
Asia 2016).These five countries collectively cover an area of 400 million
hectares. However, only 20% of this area is suitable for farming, and the rest is
characterized as deserts and mountains. Nevertheless, agricultural production
in that limited area forms the backbone of Central Asian economies (Bucknall
et. al., 2003).

The five Central Asian countries are highly agrarian, with 60% of the
population living in rural areas and agriculture accounting for over 45% of total



number of employed and nearly 25% of GDP on average (S. Djalalov, S.C.
Babu, 2006).

According to the above statements it is clear that agriculture plays a
significant role in the economies of Central Asian countries. While these
countries cover huge area of land, only one-fifth of this land is suitable for
agricultural purposes. Therefore, maintaining high productivity in this sector is
very important for the region. Decision makers have to pay high attention on
agricultural efficiency in order to ensure adequate food supply for their
population. However, limited to the knowledge of the authors, no singlework
has been done on estimating the agricultural efficiencyin the case
ofKazakhstan, Kyrgyzstan and Turkmenistan. Current research is aimed to
fulfil this gap by assessing the agricultural total factor productivity in the case
of thesample of Kazakhstani farms, thus contributing to the regional literature
on agricultural efficiency. Limited numbers of efficiency analysis have been
done in the case of Central Asian countries. One such work is conducted by
Karimov (2014), who identifies factors affecting efficiency in the case of
cotton producers in Khorezm Region of Uzbekistan.

In the current literature researchers examine the effects of different
factors such as education of the farmer, size of the farm, access to external
finance in the forms of loans or subsidies, supply channels and etc. on the
efficiency levels of the farms at both macro and micro levels. However, the
results of these studies are three-fold. While some of the scholars find
significant positive effects of these factors on efficiency, others do not observe
any connections at all, and some even find inverse relationships. For example,
while Mathijs and Vranken (2001), Alene and Hassan et al.(2003), Asadullah
and Rahman (2009) and Karimov (2014) observe positive connections between
farmer education and efficiency, other studies like Llewelyn and Williams
(1996) and Chirwa (2007) do not find any significant relationships.

Furthermore, while many scholars such as Thapa (2007), Masterson (2007), Vu
T.H. et al. (2012) and Ladvenicova and Miklovicova (2015) observe inverse
relationship between farm size and agricultural efficiency, others like Karimov
(2014), find a positive connection. Therefore a further research is needed to
examine the effects of different factors such as farmer education, farm size,
access to external finance and etc. on the agricultural efficiency, especially in
the case of Central Asian countries. Examining the relationship between farm
size and agricultural efficiency in the region is also important in order to justify
or criticize the de-collectivization programs started after the collapse of the
Soviet Union in some of the Central Asian countries.

The goal of this work is to fill the gap in the literature by assessing
agricultural efficiency in the case of a Central Asian country, and to contribute
to the ongoing debates regarding the impacts of different factors on the farm
efficiency. The main three objectives of the article are: 1) to estimate technical
efficiencies of wheat producers using stochastic frontier approach, 2) to



examine the influences of inputs like land, labor, seed, fertilizer, pesticide and
fuel on the productivity of wheat producers, and 3) to assess the impacts of
explanatory variables such as education of the farmer, size of the farm, access
to credits and subsidies and etc. on the efficiency of wheat producers.

Wheat production in Kazakhstan

Kazakhstan is an important producer and exporter of high-quality
wheat. Average annual production is about 13 million tons, but output is highly
dependent on weather and in recent years has fluctuated between 10 and 17
million tons. About 75 percent of the country’s wheat is produced in three
regions: Kostanai, Akmola, and North Kazakhstan. Between 2 and 8 million
tons is exported annually, mainly to destinations in Europe (including Russia
and Ukraine), northern Africa, and Central Asia (United States Department of
Agriculture, 2010). According to the study of Workman (2016), in 2015
Kazakhstan exported wheats for $1.2 billion. It accounted for 3,2% of the
world wheat exports, and ranked the 8™ largest wheat exporter in the world. In
spite of this impressive statistics, wheat production in Kazakhstan declined
almost twice after its independence from the Soviet Union in 1991 (Urazaliyev,
2003).This huge decrease in production is believed to be the result of
inefficient use of resources. Thus, by using the resources more efficiently
Kazakhstan can potentially increase the level of wheat production at least to the
levels experienced during the Soviet Union time. For this purpose, identifying
the factors that can improve efficiency levels of wheat producers is of great
importance for policy makers in Kazakhstan and in the transition countries of
Central Asia.

Data and Methodology

For the purpose of the current study, a cross-sectional data for the year
2015 was collected by means of a questionnaire from the Akmola Region of
Kazakhstan. Akmola is one of the largest wheat producing regions in
Kazakhstan. Together with other two major wheat producing regions, North
Kazakhstan and Kostanai, they account for nearly 75% of all wheat production
in the country. Using the multistage sampling technique, a sample of 161 wheat
producing farms from 36 districts in Akmola region have responded to the
questionnaire. The sample was selected in such a way that they would
adequately represent the population.

The Stochastic Frontier Analysis (SFA) was used to estimate
agricultural efficiency in the region. This method was originally introduced by
Aigner et al. (1977) and Meeusen and van Den Broeck (1977). Since then SFA
models became very popular among scholars and have been widely used in the
economics literature. The works of Alvarez and Arias (2004), Kwon and Lee
(2004), Tashrifov (2006), Villano et al. (2006), Odeck (2007), Nkengne (2010)
and Karimov (2014) are just a few examples of the recently conducted
agricultural efficiency analysis using Stochastic Frontier Approach.



Half-Normal distributed, output-oriented stochastic production frontier
model for cross-sectional data can be specified as:
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where y, is the actual output quantity for the i** farm, x, and S8 are the vector
of input variables and their corresponding parameters respectively, »; is a

random error with mean level of zero and ., is a non-negative error term that

captures production inefficiency. Equation (2) defines the stochastic production
frontier function, given =, it gives ¥}, the maximum possible level of output. It

is stochastic becausg of the #7s random error term. Because of the non-negative
error term, the observed output, , isalways lower than the frontier output, ¥;.
Brror terms and are didtributed independently from each other

(Kumbhakar et al., 2015).
The log difference between the maximum possible level of output and
the actual output can be denoted by the term a,, from the equation (1). The

terma,;, therefore, shows the portion of output thatis lost because of
inefficiency. Thus, the value of u, being closer to zero means that the farm is

operating at the level close to full efficiency. Rearranging equation (1), we can
have the following relationship:

exp(—u,) = ; =TE (3)

where exp(—;) is the ratio of actual output to the maximum possible

output, and can be denoted as technical efficiency of the i** farm. The value of

exp(—u;) is always between 0 and 1, with 1 meaning full technical efficiency



and 0 meaning full technical inefficiency (Kumbhakar et al., 2015).

The relationship between explanatory variables and inefficiencies can
be expressed with the following equation:

; = aﬂ + Zm amzi,m + @; (4)

where ufepresents technical inefficiency of the i** farm, Z,, is the
vector of explanatory variables, . is the non-negative random error term, and
d, and §,,are the inefficiency coefficients to be estimated (Karimov, 2014).

The analysis was conducted using the STATA “sfmodel” package by
Kumbhakar et al. (2015) and Frontier 4.1 software package by Coelli (1996).

Results and Discussion

Table 1 Descriptive Statistics

Units Akmola (n=161 observations)
Mean Std. Dev. Min Max

Output variable
Output KZT, thousands 58500 148000 720 1370000
Production Variables
Labor KZT, thousands 9482.07 20100.00 600 165000
Land hectars 2523.03 7133.87 20 62000
Seed tons, thousands 356.63 896.26 0 7000
Fertilizer tons, thousands 139.86 1576.89 0 20000
Pesticide tons, thousands 13.80 100.14 0 1000
Fuel KZT, thousands 1464.86 2207.4 425 20000
Cooperates  with  other
farms (cooperating) Dummy 0.174 0.380 0 1
Farm characteristics
Size hectars 3114 8639 20 62000
Age years 9.09 6.24 1 23
Machines numbers 6.24 5.73 0 54
Distancefrom the crop land
(distance) km 25.16 74.54 2 870
Belongs to parental
organization (par_org) Dummy 0.031 0.174 0
Uses insurance (insurance) Dummy 0.342 0.476 0
Educational characteristics
Has  special agricultural
education (edub) Dummy 0.354 0.480 0 1
Graduated from university
(eduu) Dummy 0.720 0.450 0 1



Graduated from college only
(educ) Dummy 0.180 0.385 0 1

Supply characteristics
Supplies directly to Agro-

processing enterprise

(supply_ch1) Dummy 0.205 0.405 0 1
Supplies directly to

Procurement enterprise

(supply_ch2) Dummy 0.391 0.490 0 1
Supplies under contract

(supply_contract) Dummy 0.739 0.440 0 1
Access to external finance

Credit Dummy 0.130 0.338 0 1
Subsidies (subs) Dummy 0.385 0.488 0 1

Note: KZT (Kazakhstani tenge) — currency used in Kazakhstan

Table 1 illustrates a descriptive statistics of output, inputs and explanatory
variables involved in the production function. Output is the monetary value of
the total grain produced and is measured in KZT. Seven input variables
such as labor, land, seed, fertilizer, pesticide, fuel and cooperating were used in
the study.

Labor and fuel stand for the total cost of labor and the total cost of fuel
respectively and both are measured in thousands of KZT. Fuel is used as a
proxy variable to measure the use of machinery services in the production.
Land represents the total cultivated area and is measured in hectares. It is
worth to mention that there is a huge difference between the observed farms, in
terms of both output and land used. With the smallest farm cultivating only 20
hectares of land and getting an output of 720’000 KZT and the largest farm
cultivating 62000 hectares of land and getting an output of 1.37 billion KZT.
Seed, fertilizer and pesticide are the total amounts of

seeds, fertilizers and pesticides respectively, used in the production of
grain. All three are measured in thousands of tons. Finally, cooperating is the
dummy variable, used to identify if the observed farm cooperates with the
other farms or not. Of the total grain producers surveyed, 28 farms conduct
joint operations with the other farms in the region.

According to their features, explanatory variables are divided into four
groups: farm characteristics, educational characteristics, supply characteristics
and access to external finance. Average size of the farms is 3114 hectares,
however it has high standard deviation with the sizes of the smallest and largest
farms being 20 and 62000 hectares respectively. The average experience of the
farm and the number of machines used by the farm are 9 years and 6 machines
respectively. Again there is a high standard deviation, with the youngest farm
having an experience of 1 year and oldest farm having an experience of 23
years and with one farm having no machines at all and the other farm having
54 machines. The distance between the most distant cropland and the farm on



average is 25 km. Within the sample of respondent farms, 3.1% belong to some
parental organizations and 34.2% use insurance to secure their agricultural
activities.

If we come to the educational characteristics, 35.4% of all farm
managers have specialized education on agriculture. While 72% of all farm
managers have university level degrees, 18% of them have only college level
education.

Nearly 60% of all farms supply their outputs directly to agro-processing
(20.5%) and procurement enterprises (39.1%) and almost 74% of all supplies
are conducted under special contractual agreements.

Finally, more than half of the farmers have access to external finance
either by the means of credits (13%) or subsidies (38.5%). Table 2 Maximum

Likelihood Estimates of the stochastic frontier production function
Note: Significance level at 10% *, 5% **, 1% ***

Table 2 represents the maximum likelihood estimates of the frontier
production function, calculated by the Stata “sfmodel” package. The output
elasticities of all inputs except fertilizer were positive and statistically
significant. Surprisingly, fertilizer has negative, but fortunately statistically not
significant elasticity. The highest elasticity accounts for cooperating (0.59),
followed by land (0.40), labor (0.24), fuel (0.09), seed (0.06) and pesticide
(0.04). The sum of all coefficients is 1.44, suggesting increasing returns to
scale. Thus, based on the results of current data, we can say that grain
producers in Akmola Region of Kazakhstan have increasing returns to scale.

Table 3 Descriptive Statistics of Technical Efficiency

Variable Obs Mean Std. Dev. Min Max

TE 161 0.776940  0.040553 0.565906 0.865324

Table 3 demonstrates that the highest and the lowest technical
efficiency levels are 0.865 and 0.565 respectively. Moreover, the average
technical efficiency level is 0.7769, meaning that the farmers on average are
performing only at 77.69% of their full capacity. This means that grain
producers have huge potential to further improve their production efficiencies.
To be more precise, farmers on average can still increase their efficiency levels
by 22.31%. The standard deviation of 0.04 is relatively low, suggesting that
technical efficiencies of most farmers are near to their mean level.

loutput Coef. Std. Err. z P>z [95% Conf. Interval]

frontier

llabor | 0.24844***  0.07443 3.34 0.001 0.10257 0.39432




lland | 0.40342***  0.05608 7.19 0 0.29351 0.51333
Iseed | 0.06021***  0.02104 2.86 0.004 0.01897 0.10145
Ifertilizer | -0.00653 0.01391 -0.47 0.639 -0.03378 0.02073
Ipesticide | 0.04577***  0.01693 2.7 0.007 0.01259 0.07894
Ifuel | 0.09910* 0.05844 1.7 0.09 -0.01543 0.21364
cooperating | 0.59809***  0.15560 3.84 0 0.29313 0.90305
_cons | 8.50355 1.05198 8.08 0 6.44171 10.56539
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Figure 1Technical Efficiency Distribution

Figure 1 illustrates the distribution of technical efficiencies. While more
than 70% of all grain producers have TEs between 0.7 and 0.8, around 26% of
them perform between 0.8 and 0.9 and only 2.5% perform below 0.7.
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Figure 2 Distribution of Technical Efficiency by Districts




The distribution of technical efficiencies by districts is illustrated in
Figure 2. While Ahmatovo and Verhnerusskoe districts are the best and the
worst performers with 0.84 and 0.67 TE levels respectively, others perform
more or less around the mean level of 0.77.

Table 4 Estimation of inefficiency effects

Coef. Std. Err. z P>z ([:?)5;? Interval]

usigmas
size 1.85017** 0.79827 2.32 0.02 0.28559  3.41474
age | -0.56993** 0.27922 -2.04 0.041 -1.11719 -0.02266
machines | -1.86856*** 0.72011 -2.59 0.009 -3.27995 -0.45717
distance -1.85439* 1.02076 -1.82 0.069 -3.85504  0.14626
par_org 6.42729* 3.59243 1.79 0.074 -0.61374  13.46831
insurance 1.89477 1.80356 1.05 0.293 -1.64014  5.42968
edub -3.86146* 2.26294 -1.71 0.088 -8.29675  0.57383
eduu -4.39831* 2.32457 -1.89 0.058 -8.95438  0.15776
supply_ch1l -14.73729 10.18415 -1.45 0.148 34.69785 5.22327
supply_ch2 0.01914 1.12381 0.02 0.986 -2.18348  2.22177
supply_contract 0.66806 1.15964 0.58 0.565 -1.60480  2.94092
credit -4.10273 3.81719 -1.07 0.282 11.58428 3.37882
subs -4.99307* 2.62063 -1.91 0.057 10.12941 0.14328
_cons 5.47691 5.05908 1.08 0.279 -4.43870 15.39252

Note: Significance level at 10% *, 5% **, 1% ***

Table 4 presents the inefficiency effects of thirteen explanatory variables. As
technical inefficiency is a dependent variable in this case, negative coefficients
mean a positive impact on efficiency and vice versa. Eight explanatory
variables out of thirteen demonstrate statistically significant relationships, with
six of them having positive and two of them having negative connections.
Farm size (size) has negative and statistically significant effect on efficiency,
meaning that the scale of the operations is very important in efficient use of
resources. The larger the size of the farm is, the less efficient it tends to use its
resources. The inverse relationship between farm size and efficiency have been
proved by many scholars such as Thapa (2007), Masterson (2007), Vu T.H. et
al. (2012) and Ladvenicova and Miklovicova (2015) and became almost a
stylized fact in the economics theory. The agricultural experience, represented
by a variable (age) has a significant positive impact on efficiency. As it is
expected, younger farms tend to be less efficient compared to the older farms
which have more experience and expertise. Similarly, farms with more



machines under their use generally are more efficient compared with the ones
that have lesser machines. This statement is proved with the variable
(machines), which has significant and positive effect on efficiency.
Surprisingly, the variable (distance), which is the distance of the most distant
cropland from the farm, is positive and significant. This connection can hardly
be explained intuitively and thus requires a further research including more
time frame and observations. Being the part of a parental organization, variable
(par_org), seems to have a significant negative effect on efficiency. The
possible explanation might be that, when the farm is a part of a bigger
organization, it has less responsibility and thus might not use resources as
efficiently as if it would have in other case. But again, this relationship should
be studied in a more detail in the future works. Knowledge indicators like
(edub) and (eduu) have significant positive impact on efficiency level. More
educated farmers, who have university level education or a specialized
agricultural education tend to manage farms more efficiently compared to
others. This statement is supported by many scholars such as Mathijs and
Vranken (2001), Alene and Hassan et al. (2003), Asadullah and Rahman
(2009) and Karimov (2014) who find the similar relationships between farmer
education and efficiency. Finally, the last variable that proved to be significant
in the current analysis is an access to finance in the form of subsidies (subs).
Although the positive connection between subsidies and efficiency was
observed, this relationship seems to be quite controversial in the current
literature. While many authors such as Lansink and Zhu (2010) and Latruffe
and Bojnec (2013), believe that the use of subsidies by farmers reduce their
efficiency levels, others like Kumbhakar and Lien (2010), state that the
opposite is true. Therefore, the current study contributes to this two-fold issue
by supporting the group of researchers who observe the positive connection
between subsidies and efficiency. Access to credits (credit)does not have any
significant impact on efficiency according to our analysis, probably because of
relatively high interest rates. Likewise, no relationship was observed between
the farmers’ use of insurance (insurance) and efficiency. Finally, no significant
relationships were observed between any of the supply variables and
efficiency. Whether farmers supply their outputs directly to agro-processing
enterprises (supply_chl), procurement enterprises (supply_ch2) or whether the
supplies are done under special contractual agreements (supply_contract) have
nothing to do with efficiency, at least in the case of the producers observed
under current study.

Conclusions

Central Asia remains to be an interesting region, still having many
undiscovered aspects for economists and alike. One such issue is agricultural
efficiency. Central Asian countries highly depend on agriculture. It accounts
for nearly quarter of their GDPs and employs nearly half of their working



population on average. However, in spite of the high importance of agriculture,
only limited area of their land, nearly 20%, can be used for agricultural
purposes. This raises the issue of efficiency in the agricultural sector. These
countries should use their limited resources as efficient as possible and secure
adequate food supply for their population. Despite of the huge need for
efficiency analysis in this sector, few studies have been done in the case of
Central Asian countries. Even worth, limited to knowledge of the authors, in
the case of some Central Asian countries like Kazakhstan, Kyrgyzstan and
Turkmenistan no single study on agricultural efficiency has been found.
Current article aims to fill this gap in the literature, by conducting a total factor
productivity analysis in the case of 161 wheat producers from Akmola Region
in Kazakhstan. For the purpose of the study, stochastic frontier analysis and
software packages like STATA (“sfmodel”) and Frontier 4.1 are used.

The results of the study can be described in three steps:

Firstly, the mean technical efficiency of wheat producers was 0.7769,
with maximum and minimum levels of 0.565 and 0.865 respectively. Meaning
that, farmers on average can still improve their efficiencies by 22.31%. More
than 70% of the farms have TE levels between 0.7 and 0.8, and only 2.5% of
them perform below 0.7. While Ahmatovo and Verhnerusskoe districts are the
best and the worst performers with 0.84 and 0.67 TE levels respectively, others
perform more or less around the mean level of 0.77.

Secondly, the elasticities of all inputs, except fertilizer were positive
and statistically significant, with cooperating (0.59) and pesticide (0.04) having
the largest and lowest coefficients respectively. Cooperating is a dummy
variable that shows if a farm under observation cooperates with other farms in
the region or not. The sum of all coefficients is 1.44, suggesting that wheat
producers in the region have increasing returns to scale.

Finally, eight explanatory variables out of thirteen demonstrate
statistically significant relationships, with six of them having positive and two
of them having negative connections. The inverse relationship between farm
size and efficiency, which became a stylized fact in an economics literature,
was proved by the results of current study. Moreover, significant positive
connections were observed between the explanatory variables such the age of
the farms, the number of machines that the farm has, access to subsidies and
farm efficiency. Similarly, producers with farm managers having university
level education or specialized agricultural educationtend to be more efficient
than others. Being part of a parental organization, in contrast, seem to decrease
efficiency levels of farmers. Surprisingly though, having an access to credits
and insurance does not have any significant impact on the farm efficiency, at
least in the case of the region under observation.
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OPTAJIBIK A3U5 EJAEPI 7KAF TTAUBIHIAFBI JKAJIIBI
THUIMAUIIT'T MEH BUJAU TUIMAIVIII'THE TAJIJAY:
CTOXACTHUKAJIBIK HHEKAPAJIBIK TOCIJI

Anaarna: Opranblk A3usi SKOHOMHUKAChl aybUl IIapyallbUIbIFbIHAH
KATThI TOYeI i OOFaHbIHA KapaMaCThIH, aJIbIN )KaTKaH kep kojeminiH Tek 20%
FaHa aybUl MIAPYalIbUIBIFBI MaKcaTTapbl YIIIH Xapamibl OOJbIT TaObLIaIbI.
byn, mekreyni aybul ImIapyalibUIbIFbl PeCypCTapblH THIMJII NaiAanaHy YIIiH
YJIKEH alaHJaylibUIbIK TYyFbI3agbl. Amaiina, Kaszakcran, KpiprbI3cTaH »koHe
TypkiMeHcTan cuskTel KeiOip Opranblk A3us enjepiHiH KargailapblHia,
aybll IIapyallbUIbIFBl TUIMIUIINTH 3€pTTEY YILUIH KacaJFaH 3epTTeyNep ThIM as3.
byn wmaxkanmama «stochastic frontier analysis» omiciH KojmaHa OTBIPHII,
Kazakcranmarel Owmaii eHIIpYHIIUIEPAIH >KaFJalbIHIAFBl THIMIUTIKTI Talgay
ApKBUIBI OCBI OJKBUIBIKTBIH OPHBIH TOJNTHIPY HET13AENTeH. 3epTTey YII HEeri3ri
MakcaTTaH Typajpl: 1) Oumail OHIIPYIIUIEPAIH TEXHUKAIBIK THIMIUIITH
Oaranay, 2) *ep, eHOEK, TYKbIM, THIHAWTKBIIITAp, IECTUIIUATEDP KOHE KOTUIIIp
OTBIHHBIH, OWJail OHMIPYIIUIEpIIH THIMAUIINIHE €TETIH JCcepiH 3epTTey; 3)
aybUl IIapYallbUIBIFBIHBIH ~ MOJIIIEpP], HECHere KOJI IKETIMIUTIIT JKOHE
cyOcumusnmapapiy JkoHe T.0. Ommail eHmIpymIviepIiH THIMIUIITIHE JcepiH
Oaranay.

Kiar ce3mep: Tuimminiri, stochastic frontier approach, 6unmaii exuipy,
TyCiHAIpMe aifHBIMaNbLIap, OpTaNbIK A3usl.

Taeyoaes A. T.
Maeucmp, npenooasamens, Ynusepcumem umenu Cynetimana
Jlemupena, Kazaxcman

AHAJIN3 OBIIEN NPOU3BOJAUTEJILHOCTH U
Y®OEKTUBHOCTHU IMPOU3BOAUTEJEN NILEHULBI B
LEHTPAJILHO-ABUATCKHUX CTPAHAX: CTOXACTUUYECKHUIA
MOTrPAHUYHBII MMOIXO

AHHoTaums: B To Bpems kak skoHOMHKHM cTpaH LleHTpanbHOl Azun
CHJIBHO 3aBHUCST OT CEJIbCKOT0 X03siiicTBa, auib 20% HMX 3eMIM HOIXOIUT AJIs
CeJIbCKOXO3SHCTBEHHBIX 1ie/ieil. DTO BbI3bIBAET OOJIBLIYI0 03a00YEHHOCTh IS
3QPEKTUBHOIO  HCIOJIb30BAaHUSI ~ OTPAHUYEHHBIX  CEJIbCKOXO3AHCTBEHHBIX
pecypcoB. TeM He MeHee, OUeHb Majlo MCCIEOBAaHUN HA ATy TEMY, a TaKXKe B
cllyyasix ~HEKOTOpbIX cTpaHax LlenTpanpHOlt Asum, xkak Kazaxcran,
Keipreizcran 1 TypkMeHHCTaH, HU OJIHO MCCIIEJOBaHUE HE ObLIO CAETaHO Ha
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OCHOBE M3y4eHUs 3(P(HEKTUBHOCTH CETLCKOTO XO31CTBA. JTa CTaThs MPHU3BaHA
BOCIIOJTHUTH 3TOT TPOOeN MyTeM mpoBelneHus aHanusa 3(dekTuBHOCTH B
OTHOLIEHUH MPOU3BOJMTENCH NIeHULbl B Ka3axcraHe, ¢ MOMOIIBIO METOAA
“stochastic frontier analysis”. HccrienoBanue numeer Tpu OCHOBHBIX Meiu: 1)
OIICHKAa TEXHUYECKOM A(PPEKTUBHOCTH MPOUZBOJUTENIECH MUICHULBI, 2)
W3YYCHHUE BIMSHUS BBOJUMBIX PECYpCOB, TaKUX KaK 3eMJIs, TPy, CEMCHa,
yInoOpeHus, TMECTUIMIbI ¥ TOIUIMBO HA IPOJYKTHBHOCTH IPOU3BOIUTEINICH
MIIEHUIIBI, U 3) OIIEHKA BO3JCHCTBUS OOBICHSIONIUX MEPEMEHHBIX, TAKHX KaK
obOpa3oBanue Qepmepa, pazmepa (epmbl, TOCTYI K KpeauTaM U CyOCHIuil u
T.1. Ha 3QPEKTUBHOCTH MPOU3BOJICTBA TIIICHHUIIBI.

KaroueBbie cioBa: s>ddexruBHocTh, Stochastic frontier approach,
MTPOU3BOJICTBO IMIIIEHUIIBI, OOBICHSIIONIHE TepeMeHHbIe, [{eHTpanpHas A3usl.

OOXK 639.311:338.31
Teserenona P. O.
D.e.x, aza oxbimywwl, Cyneiman [lemupens amvinoazvl yHusepcumeni,
Kacxenen, Kazaxcman

KA3AKCTAHJIA TABBICKA CAJIBIK CAJIY )KYWECIH )KETLIIIPY
"KOJIJIAPBI

Anparna: Makanama Kazakcranma TaObICKa CalbIK caly KyHeciH
KETULAIPY JKOJIIApPBIHBIH CYpakTaphl KapacTeipburraH. CanblK KyheciHme
3aHJIBl  TYIFaJapJaH  adblHATBIH  TaOBIC  CAJBIFBIHBIH ~ aTKApaTHIHBIH
pemi.Kazakcranma PecnyOnukachiHIa KOJAAHBICTAFBI KOPHMOPATUBTIK TaOBIC
CAJIBIFBIHBIH Ka31pri JKaFaalibl KapacThIPBLUIJIBI.

HapbIKTBIK KaThIHACTap Ke3iHAe CalBIKTApPAbIH €1 SKOHOMHKACHIHBIH
JaMyblHA BIKIAI €TeTiH 0acThl Kapy peTIHIE MaHBI3AbUIBIFBI aiiKpiH. Byrin
KepriaikTi e3iH-031 Oackapy opraHaapblH Kap:KbUIAHABIPATBIH TYpJi TaObIC
Ke3JepiHiH ImiHae alIplHFBl KaTapbl CalbIKTap, dcipece TabbIC CalbIKTaphl
anajpl.

Canplk  casicaThl  SKOHOMMKAQJIBIK  PETTCYMIH  C©H  MaHBI3JIbI
KYpaJIapbIHBIH Oipi, S)KOHOMHKAHBI MEMJICKETTIK PETTEYAIH KapKbl-HECHUEIIK
Heri3i OoJsiblll  TaObLIaAbl. MEMIIEKET CalIbIK CasicaThlH HApBIKTBIH Tepic
KYOBUIBICTApBIHA dcep €TY/IH Oenriiai Oip peTTeyin peTiHae KoaaaHa/bl.

KiaT ce3nep: bakpuiay sxyiieci, cajiblK, CalbIK XKYHECi, CaJbIK casiCaThl,
CaJIBIKTBHIK OaKpliIay, TaObIC,TaObIC CANbIFbI, TIPKEITEH aKTUBTEP, SKOHOMHKA,
YKOHOMUKAJIBIK PETTEY.

Kazakcranma oneyMeTTIK-5KOHOMHKAIBIK — Kaiita Kypy KesiHne,
SKOHOMHUKAJIBIK KaFJail eHI FaHa KaJbIIKa TYCII Kelle jKaTKaH TYCTa KOHE

OHBIH CEKTOpJIapblHA JKAHAPTYy IKYPTi3imim KaTKaHAa CaJBIKTBI  OCHI
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