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ABSTRACT

Agriculture plays an important role for Kazakhstan not only because of rural employment, but also
because of the diversity it brings to its oil dependent economy. A considerable increase in grain
exports was achieved during the recent years, however, there still is a large room for in-creasing
productivity and efficiency to boost the agricultural potential of the country further. The go-
vernment of Kazakhstan has introduced several policy packages in the past to boost productivity
and efficiency, however, the impact of these reforms has not been yet analyzed quantitatively.

Micro level data collected from 200 farms in northern Kazakhstan in 2015 is used in the analysis, in
order to fill this research gap. A mixture of evidences is found in terms of policy effect on
productivity and efficiency. The results of the analysis showed that direct subsidy access reduced
the efficiency, while access to supply chain infrastructure had the opposite effect and increased
the efficiency. Therefore, the study concludes that the government should divert its policy
support from direct subsidy payments to the improvement of agricultural infrastructure. This will
influence positively not only productivity and efficiency, but also Kazakhstan’s commitments
towards international and regional trade agreements.

JEL: Q12,Q14,Q18,Q58, P13

Keywords:  Productivity, stochastic frontier approach, wheat production, technical efficiency.

ZUSAMMENFASSUNG

DETERMINANTEN VON PRODUKTIVITAT UND EFFIZIENZ DER WEIZENPRODUKTION IN KASACHSTAN:
EIN STOCHASTIC-FRONTIER-ANSATZ

In Kasachstan spielt die Landwirtschaft nicht nur als Arbeitgeber im landlichen Raum eine
wichtige Rolle, sondern diese tragt auch zur Diversifizierung der stark von Olexporten abhingi-
gen Okonomie bei. Gerade die Getreideexporte haben in den letzten Jahren einen starken
Anstieg verzeichnet. Jedoch gibt es noch Mdglichkeiten das landwirtschaftliche Potenzial des
Landes weiter auszuschopfen. Die Regierung Kasachstans hat in den letzten Jahren mit einem
ganzen Bulndel an politischen Malnahmen versucht, landwirtschaftliche Produktivitat und
Effizienz zu steigern. Die Wirksamkeit dieser Mal3nahmen ist bisher noch nicht quantitativ ana-
lysiert worden.

Um diese Forschungsliicke zu schlieBen, wurden 200 landwirtschaftliche Betriebe in Nord-
kasachstan im Jahr 2015 befragt. Die quantitative Analyse der Daten zeigt, dass sich der direkte
Zugang zu Subventionen negativ auf die Effizienz auswirkt, wohingegen der Zugang zu Liefer-
ketteninfrastruktur sich effizienzsteigernd auswirkt. Daraus laf3t sich als Politikempfehlung ab-
leiten, dass die Regierung sich weniger auf direkte Subventionszahlungen, als vielmehr auf
die Verbesserung der landwirtschaftlichen Infrastruktur konzentrieren sollte. Dies wird sich
positiv nicht nur auf Produktivitat und Effizienz, sondern auch auf die Verpflichtungen des
Landes gegentber internationalen und regionalen Handelsabkommen auswirken.

JEL: Q12,Q14,Q18,Q58,P13

Schlusselworter:  Produktivitat, Stochastic-Frontier-Ansatz, Getreideproduktion, technische
Effizienz.
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1 INTRODUCTION

Central Asia consists of five former Soviet Union countries: Kazakhstan, Kyrgyzstan, Taji-
kistan, Turkmenistan and Uzbekistan. The total population of Central Asia is around 68 million
people, of which nearly 60 % live in rural areas (POPULATION OF CENTRAL ASIA, 2016). Of the
400 million hectares of land covered by these five Central Asian countries, only 20 % is
suitable for farming, and the rest are deserts and mountains. Nevertheless, agricultural pro-
duction from that limited area is extremely important for the region, it makes significant
contribution to the economies of Central Asian countries. (BUCKNALL et. al., 2003). The five
Central Asian countries are highly agrarian, with around 60 % of the total population living
in rural areas. Moreover, agriculture accounts for over 45 % of total employment and nearly
25 % of GDP on average (DJALALOV and BABU, 2006).

In the case of Kazakhstan, agriculture plays an important role not only because of rural em-
ployment, but also because of the diversity it brings to its oil dependent economy. As it can
be seen from Figure 1, the production of grain has increased during the last 20 years.

Figure 1:  Production and export of grain in Kazakhstan between 1995-2015 years
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Source: COMMITTEE OF STATISTICS OF THE MINISTRY OF NATIONAL ECONOMY OF THE REPUBLIC OF KAZAKHSTAN, 2015.

Thus, Kazakhstan became one of the most important producers and exporters of high-
quality wheat in the global market. (LIEFERT et al., 2010; LYDDON, 2013). The annual production
of wheat in Kazakhstan amounts to nearly 13 million tons. Most of the wheat, around 75 per-
cent, is produced in three-regions: Kostanai, Akmola, and North Kazakhstan. The annual
export of wheat varies between 2 and 8 million tons, and goes mainly to destinations in
Europe, northern Africa, and Central Asia (UNITED STATES DEPARTMENT OF AGRICULTURE, 2010).

In spite of the developments in the sector, wheat production in Kazakhstan still has not
reached its pre-independence levels (URAZALIYEV, 2003). Although there are several studies
which mention the possibility of increasing the production potential of Kazakhstan
(LIEFERT et al., 2010; PeTRICK et al., 2014; FEHER et al., 2017), this could be achieved via
increasing productivity and efficiency in agricultural production (WORLD BANK, 2015). A large
area in Kazakhstan is still not utilized and remains marginal due to the lack of infrastructure
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and the high production costs associated with low efficiencies. (BABU and RHOE, 2001; COULIBALY
and THOMSEN, 2016; THE ECONOMIST GROUP, 2016).

Thus, by using the resources more efficiently, Kazakhstan can potentially reduce produc-
tion costs and increase the level of wheat production at least to the levels experienced during
the Soviet Union time. The need of increasing productivity and efficiency is considered an
important challenge in policy maker levels and several reforms were aimed at tackling these
issues. Increasing farm sizes by joining small scale farmers into cooperatives (SEDIK et al., 2015;
KAzAGRO, 2015), increasing farm subsidies (PETRICK and POMFRET, 2016), giving free agricultural
education to farm managers (RAHIMBEKOV, 2016), providing concessional credits to farmers
under the umbrella of Kazagro (PETRICK and POMFRET, 2016), ensuring direct supply to pro-
curement enterprises and contract farming (OSHAKBAYEV, 2012) could be considered as import
milestones in agricultural reforms aimed at mobilizing the agricultural potential of Kazakhstan.
However, up to now there is a limited knowledge about the impact of these reforms on pro-
ductivity and efficiency in agricultural production. Therefore, current research is aimed at
fulfilling this gap by assessing the agricultural total factor productivity in the case of the
sample of Kazakhstani farms, thus contributing to the regional literature on agricultural
efficiency.

2 LITERATURE REVIEW

The analysis of productivity and efficiency in agricultural production is the most visited subject
in the agricultural economics domain. Both in micro and macro level, studies investigate
the effects of different factors such as the education of the farmer, the size of the farm, access
to credits, use of government subsidies, formal participation in supply channels, contract far-
ming and cooperative membership on the farm productivity and efficiency.

While the positive impacts of some policies like formal participation in supply chains, contract
farming and cooperative membership on agricultural productivity and efficiency can be clearly
observed from the existing literature (PRAKASH, 2000; SHARMA, 2007; DI FALCO et al., 2008; BURKI
and KHAN, 2011; BARRETT et al., 2012; ABEBAW and HAILE, 2013), the effects of other policies on
agricultural productivity and efficiency might differ according to the used methodology
and region under study. According to specific characteristics of the region, the same policy
might lead to different results in different countries.

For example, researchers like MATHUS and VRANKEN (2001), ALENE and HASSAN et al. (2003),
ASADULLAH and RAHMAN (2009) and KARIMOV (2014) found that farmers’ education positively
affect farmers’ efficiency levels. On the other hand, LLEWELYN and WiLLiAMS (1996) and
CHIRWA (2007) did not observe any significant relationship between farmers’ education and
efficiency.

Furthermore, while many scholars such as THAPA (2007), MASTERSON (2007), Vu T.H. et al.
(2012) and LADVENICOVA and MIKLOVICOVA (2015) support the stylized fact of inverse relationship
between farm size and agricultural efficiency, others like HAsANOV and AHMED (2011) and
Karimov (2014), find a positive connection.

DE SiLvA and HEMACHANDRA (2015) studied the impacts of credit access on the agricultural pro-
ductivity in the case of paddy cultivation in the Akmeemana Division of the Galle District in
Sri Lanka, and did not observe any significant relationship. Moreover, BRUMMER and Loy (2000)
also did not find any significant impact of governmental cheap credit program on agricultural
efficiency in the case of Northern Germany dairy farms. In contrast, GUIRKINGER and BOUCHER
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(2008), NosIru (2010), and BUTLER and CORNAGGIA (2011) found that access to external finan-
ce in terms of credits improve farmers’ efficiencies.

The results of the studies about the effects of governmental subsidies on agricultural producti-
vity are also two-fold. While KUMBHAKAR and LIEN (2010), ZHU and LANSINK (2010), BOJNEC and
LATRUFFE (2013), and Rizov et al. (2013) found negative impacts of agricultural subsidies on farm
efficiency, others like McCLouD and KUMBHAKAR (2008), DENNING et al. (2009) and KAZUKAUSKAS
and NEWMAN (2014) claim that subsidies increase farm efficiencies.

Thus, the review of the existing studies from different countries of the word indicates that there
is no uniquely defined effect of farm characteristics, institutions and policy reforms. Therefore,
general conclusions cannot be made in case of Kazakhstan from the existing literature and,
therefore, empirical analysis needs to be done.

Moreover, although the issues of productivity and efficiency have been widely analyzed across
different countries of the world, in the case of Central Asian countries, very limited research
is found in the existing literature. One such work is conducted by Karimov (2014), who
identifies factors affecting efficiency in the case of cotton producers in Khorezm region of
Uzbekistan. Karimov found a positive relationship between farm size and efficiency, the larger
farms showed better performance in terms of efficiency. Additionally, he observed that
farmers who have specialized agricultural education tend to manage their farms more
efficiently, compared to non-educated ones. Another similar research in the case of the
farmers of Zarafshan Valley of Uzbekistan was done by HasaNov and AHMED (2011). The
findings of this work come in line with the results of Karimov (2014), where they conclude
that nowadays’ smaller farmers are less efficient, compared to larger "kolkhoz" (state farms)
farms that used to be in the Soviet time. SWINNEN and VRANKEN (2010) studied the agri-
cultural reforms and productivities of former Soviet Union countries from 1989 to 2005.
During the first half of the observed time period, almost all countries experienced a decrease
in productivities, which was followed by a steady increase in productivity levels during the
second half. The depth and length of the decrease in productivity levels, however, differs
significantly between countries, mainly due to different technology use and reforms. One of
the limitations of these studies is that the analysis of policy implication in productivity and
efficiency growth is scarce. A further research is needed to examine the effects of agriculture-
oriented government policy reforms on the agricultural efficiency in the case of the Central
Asian countries. Therefore, 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 agricultural policies on farm efficiency. The next section
provides detailed information about the empirical methodology and data used in the analysis.

3 DATA AND METHODOLOGY

For the purpose of the current study, a cross-sectional data from 200 farms by farm surveys
in the Akmola Region of Kazakhstan has been used. The survey was conducted in the
second half of 2015 and captures the data for the agricultural year of 2015. Akmola is one of
the largest wheat producing regions in Kazakhstan. Three regions in the north: Akmola, North
Kazakhstan and Kostanai produce nearly 75 % of all wheat production in the country. Using
the multistage sampling technique, a random sample of 200 farms from four districts in
Akmola region has responded to the questionnaire. 138 farms are used in the further analysis,
since the remaining farmers did not grow wheat in the survey year of 2014 or had some mis-
sing values that could distort the analysis.
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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 (ALVAREZ and ARIAS, 2004; KWON and LEE, 2004; TASHRIFOV, 2006;
VILLANO et al., 2006; ODECK, 2007; NKENGNE, 2010; and KARIMOV, 2014).

Half-Normal distributed, output-oriented stochastic production frontier model for cross-sec-
tional data can be specified as:

ny=hy—w, u =20 (M
fny = flx;B)+ v (2)
u; ~ Li.d.NT(0,03),
v ~ @i d.N(O, a2

Where ¥; is the actual output quantity for the i farm, x; and fare the vector of input
variables and their corresponding parameters respectively, ©; is a random error with mean
level of zero and u; is a non-negative error term that captures production inefficiency.
Equation (2) defines the stochastic production frontier function, given x, it gives ¥;, the
maximum possible level of output. It is stochastic because of the v;, random error term.
Because of the non-negative u; error term, the observed output, ¥;, is always lower than
the frontier output, ¥;. Error terms #; and v; are distributed 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 u, from the equation (1). The term 1wy, therefore, shows the
portion of output that is lost because of inefficiency. Thus, the value of w; 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(—uy;) = Y _rE

Y (3)
Where exp(—1t;) is the ratio of actual output to the maximum possible output, and can be
denoted as technical efficiency of the it* th farm. The value of exp(—) 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:

= G+ Z&mzﬁm + @
m (4)

Where u; represents technical inefficiency of the i® farm, Z;,, is the vector of explanatory

variables, ¢; is the non-negative random error term, and &y and &,, mare the inefficiency
coefficients to be estimated.

The analysis was conducted on the basis of Cobb-Douglas Production Function, using the
STATA "sfmodel" package by KUMBHAKAR et al. (2015) and Frontier 4.1 software package by
COELLI (1996).

The Cobb-Doulas production function is constructed in a form of farm revenue dependent
on labor, land, variable inputs and capital. Additionally, the dummy variable for cooperation is
included in the production function to assess the effect of cooperation among farmers on
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their productivities. In the existing literature, there are evidences of positive relationship
between cooperatives and the farm productivity. In his work, PRAKASH (2000) says that agri-
cultural cooperatives increase productivity by ensuring better farm guidance. The research
article by (D1 FALCO et al., 2008) find positive effect of cooperatives on agricultural productivity
of wheat producers in Southern Italy. Another study by (ABeBAW and HAILE, 2013) find that by
accelerating the adoption of agricultural technologies cooperatives have significant positive
influence on productivity. However, to the best of our knowledge, no single work has been
done on the effects of agricultural cooperatives on farm productivity in the case of Kazakhstan.
The role of cooperatives in Kazakhstan is increasing. The government is making attempts to
join small scale farms into agricultural cooperatives. In this regard, analyzing the effect of
cooperatives on productivity is of high importance.

In the inefficiency model, we include the policy variables like farm size, farm experience,
number of machinery, distance to the plot, membership in agro holdings, use of insurance,
use of subsidies, access to credits, educational characteristics and access to supply chains.

3 RESULTS AND DISCUSSION

Farm characteristics and endowments

Table 2 illustrates a descriptive statistics of output, inputs and explanatory variables involved in
the production function. Output, which is denoted by the variable OUTPUT, is the agricultural
income from grain production earned for the surveyed year. Average income of farms in
the sample is equal to 66,2 min KZT.

Four input variables such as labor, land, variable input costs and capital costs were used in the
study. LABOR stands for the total cost of labor and is measured in thousands of KZT.
Average labor costs per farm was equal to 10.4 min KZT. LAND represents the total culti-
vated area and is measured in hectares.

On average, farmers cultivated around 2865 hectares of land. VARINPUTS includes costs of
raw materials, seeds, fertilizers, pesticides, etc. used in the production of grain. The average
variable input costs resulted to 31.7 min KZT. Variable CAPITAL includes costs of machinery,
veterinary, advisory services from outside suppliers and depreciation. On average, farmers
spent around 508 thousand KZT on capital costs.

According to their features, explanatory variables are divided into three groups: farm charac-
teristics, educational characteristics and supply characteristics.

Starting from farm characteristics, Variable SIZE captures the total farm area in ha. The average
size of the farms is 3554 hectares. Variables AGE and MACHINES illustrate the number of years
the farms have been operating so far and the total number of machines that the farms are
using respectively. The average experience of the farm and the number of machines used by
the farm are 9 years and 7 machines respectively. Variable DISTANCE shows the distance
between the most distant cropland and the farm, which, on average, is equal to 26 km. Within
the sample of resnpodent farms, 4 % belong to some parental organizations (AGROHOLDING-
MEMBER), 38 % use insurance (INSURANCE) to secure their agricultural activities. On average,
13 % of farmers had access to credits (CREDIT) and the average amount of subsidies (SUBSIDIES)
received by farmers amounted to 127280 KZT. To diversify the economy of the country and
to increase the role of agriculture, policy makers in Kazakhstan introduced Agribusiness
2020 Program. For the purposes of this program 3.1 trillion KZT was allocated from the
national budget, of which 42 % were to be spent on agricultural subsidies of different forms.
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Furthermore, under the umbrella of Kazagro, the government provides concessional credits to
farmers to finance their short term and long term investments. (PETRICK and POMFRET, 2016).

Table 2: Descriptive statistics
Units Akmola (n=138 observations)
Mean Std.Dev. Min Max
Output variable
OUTPUT KZT ('000) 66200 158000 720 1370000
Production Variables
LABOR KZT ('000) 10400 21600 600 165000
LAND hectars 2865.16  7650.07 20 62000
VARINPUTS KZT ('000) 31700 71900 23 561000
CAPITAL KZT ('000) 508.22 615.17 8 5400
Farm characteristics
SIZE hectars 3553.92 9258.4 20 62000
AGE years 9.40 6.31 1 23
SQRAGE years 127.89 141.01 1 529
MACHINES numbers 6.63 5.98 0 54
DISTANCE km 26.14 80.23 2 870
AGROHOLDINGMEMBER Dummy 0.04 0.19 0 1
COOPERATION Dummy 0.16 0.37 0 1
INSURANCE Dummy 0.38 0.49 0 1
SUBSIDIES KZT ('000) 127.28 794.96 0 9146
CREDIT Dummy 0.13 0.34 0 1
Educational characteristics
EDUB Dummy 0.37 0.48 0 1
EDUU Dummy 0.71 0.46 0 1
EDUC Dummy 0.20 0.40 0 1
Supply characteristics
SUPPLY_CH1 Dummy 0.19 0.40 0 1
SUPPLY_CH2 Dummy 043 0.50 0 1
SUPPLY_CONTRACT Dummy 0.78 0.42 0 1

Note:  KZT (Kazakhstani tenge) - Currency used in Kazakhstan.

Finally, the variable COOPERATION is a dummy variable, used to identify if the observed farm is
member of any formal cooperative. Of the total grain producers surveyed, 22 farms conduct
cooperative operations with the other farms in the region formally. It is an important policy
variable, because the government of Kazakhstan provides several opportunities to develop
the functions of cooperatives in the country. (SEDIK et al., 2015; KAZAGRO, 2015)

If we come to the educational characteristics, 37 % of all farm managers have specialized agri-
cultural education. (EDUB). Furthermore, while 71 % of all farm managers have university
level degrees (EDUU), 20 % of them have only college level education (EDUC). The govern-
ment tries to increase this statistics further, by giving free agricultural seminars to farm mana-
gers across Kazakhstan. For this purpose, the government allocated 1 bin. KZT from the
national budget. Seminars will be held by The National Chamber of Entrepreneurs of the
Republic Kazakhstan "Atameken". They plan to hold around 660 seminars across country and
teach nearly 10 thousand farm managers. (RAHIMBEKOV, 2016 August 08; BNEws.kz, 2016 July 29).
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Moreover, starting from 2017, studying at Kazakhstani colleges on technical specialties, inclu-
ding agriculture, will be absolutely free. (ROMASHKINA, 30 November 2015).

Lastly, more than 60 % of all farms supply their outputs directly to agro-processing (18.8 %)
(SUPPLY_CH1) and procurement enterprises (42.7 %) (SUPPLY_CH2) and almost 78 % of all
supplies are conducted under special contractual agreements (SUPPLY_CONTRACT).

In accordance with the law of Republic of Kazakhstan "On Grain", the government, through
the "KazAgro" agro holding, buys grain from farmers at the pre-stated prices and quantities.
This policy measure enables farmers to better plan their production in advance and protects
them from unexpected decreases in market prices (OSHAKBAYEV, 2012).

Econometric analysis results

Table 3 represents the maximum likelihood estimates of the frontier production function. The
output elasticities of all inputs are positive and statistically significant

Table 3: Maximum Likelihood Estimates of the stochastic frontier production
function
loutput Coef. Std. Err. z P>z
frontier
LABOR 0.2471%** 0.060 4.00 0.000
LAND 0.202%** 0.074 2.72 0.007
VARINPUTS 0.328*** 0.061 5.32 0.000
CAPITAL 0.116* 0.059 1.96 0.050
COOPERATION 0.742%** 0.152 4.89 0.000
_cons 5.587 1.115 5.01 0.000

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

The highest elasticity accounts for variable input (0.33), followed by labor (0.24), labor
(0.20) and capital (0.12). Furthermore, the statistically significant and positive relationship is
observed between the cooperatives (COOPERATION) and productivity. The sum of all coeffi-
cients is 0.89, suggesting decreasing returns to scale.
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Table 4: Estimation of inefficiency effects

Coef. Std. Err. z P>z
usigmas

SIZE 3.641%* 1.692 2.15 0.031
AGE 2123 1.906 111 0.265
SQRAGE 0235 0.162 1.46 0.146
MACHINES 3.864* 1722 224 0.025
DISTANCE -12.495%* 7.146 -1.75 0.080
AGROHOLDINGMEMBER 31.207%* 15.607 2.00 0.046
INSURANCE 112.383% 5.882 211 0.035
CREDIT -18.601* 11.071 -1.68 0.093
SUBSIDIES 0.004* 0.002 1.91 0.056
EDUB -6.353%* 3.080 -2.06 0.039
EDUU -27.468* 15.862 -1.73 0.083
EDUC -28.421% 16.911 -1.68 0.093
SUPPLY_CHT -22.629* 12.242 -1.85 0.065
SUPPLY_CH2 -15.577* 8.341 -1.87 0.062
SUPPLY_CONTRACT -1.205 2,006 0,60 0.548
_cons 50.203 32375 155 0.121

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

Table 4 presents the inefficiency effects of fifteen efficiency variables. As technical inefficiency
is a dependent variable, in this case, negative coefficients mean a positive impact (i.e.
inefficiency is reduced) on efficiency and vice versa. Twelve variables out of fifteen
demonstrate statistically significant relationships with efficiency, nine of them having positive
and three of them having negative connections. Farm size (SIZE) has a positive and statistically
significant effect, meaning that the scale of the operations is very important for the efficient use
of resources. The larger the size of the farm, the less efficiently it tends to use its resources.
This relationship once more supports the previous finding that farmers have decreasing
returns to scale and that the sizes of farms should be reduced to their optimal levels. The
inverse relationship between farm size and efficiency has been proved by many scholars such as
THAPA (2007), MASTERSON (2007), VU T.H. et al. (2012) and LADVENICOVA and MIKLOVICOVA (2015)
and has become almost a stylized fact in the economics theory. The agricultural experience,
represented by variables (AGE) and (SQRAGE) do not have any significant impacts on
efficiency. It is quite intuitive, because age can have both a positive and a negative impact on
efficiency, and the effects are not always straightforward. While some farmers might perform
more efficiently because they have more experience and expertise, other older farms might
perform less efficiently because of old machinery, equipment, etc., or just because of their
conservative approaches that prevent them from having new ideas and innovations. Farms
with more machines under their use are, generally, more efficient compared to the ones that
have lesser machines. This statement is proved with the variable (MACHINES), which has a
significant negative sign, which means positive effect on efficiency. Surprisingly, the variable
(DISTANCE), which is the distance of the most distant cropland from the farm, is positive
and significant, meaning that the more the distance of the cropland from the farm, the more
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efficient the farm is. This connection can hardly be explained intuitively and, thus, requires a
further research, including more time frame and observations. One possible explanation,
however, could be offered by transportation costs and driving costs to the field. Farmers may
try to use labor and machinery more efficiently, since going back and forth to distant locations
may be expensive.

Being part of a parental organization such as an agro holding, variable (AGROHOLDINGMEMBER),
seems to have a significant negative effect on efficiency. It might be explained by the fact that
the members of parental organizations have higher transaction costs compared to non-mem-
bers. Another explanation could be provided by the fact that they get inputs from the parent
organization and give the outputs to them. Thus, they might not be highly motivated to use
resources efficiently. Studies done by GATAULINA et al. (2006) and HOCKMANN and KopsiDIs (2007)
have similar findings, suggesting that members of agro holdings have lower efficiencies com-
pared to non-members.

Agricultural subsidies (SUBSIDIES) provided by the government to stimulate agricultural pro-
duction tend to have a significant negative effect on farmers’ efficiency. This result is suppor-
ted by the findings of the majority of the researchers in the literature who studied the rela-
tionship between agricultural subsidies and farm efficiency and found a significant negative
connection (KUMBHAKAR and LIEN, 2010; ZHU and LANSINK, 2010; BOJNEC and LATRUFFE, 2013;
Rizov et al., 2013). Thus, the results of this study therefore question the appropriateness of
providing direct subsidies since it has a negative effect on efficiency. Another reason for
Kazakhstan to reduce direct subsidy levels is the commitments to the WTO. Since July 2015,
Kazakhstan became a member of the WTO, which implies certain commitments, like keeping
support levels for domestic agricultural producers below 8.5 % of the year’s value of pro-
duction. Prior to joining the WTO, for many agricultural products domestic support used to
be higher than 8.5 %. (PETRICK and POMFRET, 2016).

A significant positive relationship was observed between farmers’ access to credit (CREDIT)
and efficiency. Farmers who have an access to credits perform better in terms of efficiency,
compared to the ones who do not have an access to credits. The finding is in line with the
results of researchers who found the similar relationship between access to credits and farm
efficiency. (GUIRKINGER and BOUCHER, 2008; NOSIRU, 2010; BUTLER and CORNAGGIA, 2011).

The results of the current study suggest that the use of insurance by farmers (INSURANCE)
increases their efficiency levels. A significant positive relationship was observed, which
supports the findings of AGAHI et al. (2008), where they also reveal a positive impact of crop
insurance on efficiency in tropical and temperate regions of Kermanshah province in Iran.
In the case of Kazakhstan, HEIDELBACH (2007) discusses the shortcomings of insurance policies
in Kazakhstan and their lack of popularity. However, our study shows that farmers who
purchase insurance still have better efficiencies regardless of problems existing at macroeco-
nomic levels. Thus, more information about the benefits from insurance need to be conveyed
to the farmers simultaneously with improvement of the insurance industry.

The knowledge indicators (EDUU) and (EDUC) have a significant positive effect on efficiency,
meaning that farmers’ educational background like a college-level education or university-
level education positively impacts the farmers’ efficiency. Moreover, farm managers with
specialized agricultural education (EDUB) 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 found
the positive relationships between farmer education and efficiency.
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Significant positive relationships were observed between supply variables and efficiency.
Farms that can supply their products directly to agro-processing enterprises (SUPPLY_CH1) or
procurement enterprises (SUPPLY_CH2) tend to be more efficient compared to other farms.
This result comes in line with the findings of Burki and KHAN (2011), where they observe a
positive impact of formal participation in supply chains on technical efficiency. The role of
FCC (Food Contract Corporation) of Kazakhstan plays a significant role in this regard. One of
the key goals of the corporation is to maintain food security in the country and to stabilize
grain prices on the domestic market. Through large-scale purchases of grains for the state-
reserves in the seasons of high yields and lower domestic prices and through large scale
sales of grains from the state-reserves in the seasons of low yields and higher domestic
prices, FCC maintains stable grain prices in the country. Moreover, farmers in Kazakhstan
can sign forward contracts for the sale of wheat with FCC. By doing so, wheat producers can
get funds for their wheats earlier and plan their levels of production in advance (GALIAKPAR,
2011). As the results of our analysis show, direct participation in these supply chains leads to
a higher efficiency among producers. Therefore, the role of the government should be to
maintain and to further improve these supply chain mechanisms by involving more and
more farmers into it.

Finally, supplying products under special contractual agreements (SUPPLY_CONTRACT) does
not seem to have a significant effect on farm efficiency. The results of the analysis reveal a
statistically non-significant relationship.

Although this study demonstrates a significant impact of policy measures and supply chain
access, there are several directions for further improvement. First of all, the sample size used in
the analysis is relatively small and a larger sample needs to be considered, especially including
more regions from Kazakhstan. Second of all, the time effects are not considered in the
analysis, since cross sectional data is used. Panel dataset needs to be collected in the further
analysis to consider the residual effect of the policies and supply chain access. Third of all,
endogeneity and causality issues between subsidy allocation and efficiency need to be
investigated in more detail.

4 CONCLUSIONS

In Kazakhstan, agriculture plays an important role not only because of rural employment,
but also because of the diversity it brings to its oil dependent economy. Although
tremendous achievements have been obtained in the grain sector, there is still large room
for developing productivity and efficiency. Moreover, the effects of agricultural policies held in
Kazakhstan such as: increasing farm sizes by joining small farms into cooperatives, increasing
subsidies for farmers, providing concessional credits to farmers, providing free agricultural
education to farm managers, ensuring direct supply to procurement enterprises and contract
farming are yet to be studied.

The current article aims to fill this gap in the literature by conducting a total factor productivity
analysis in the case of 138 wheat producers from Akmola Region in Kazakhstan.

The study provides several empirical findings: we found a positive relationship between coope-
rating and productivity. The results show that the farmer who cooperates with other farms and
producers can significantly increase his productivities.

In the analysis, we found the inverse relationship between farm size and efficiency, which
became a stylized fact in the economics literature, was proved by results of the current study.
However, this contradicts the main policy priorities in Kazakhstan, which usually support large
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scale farms. Therefore, the possibility to support small scale farms needs to also be considered
in the future.

Furthermore, producers with farm managers that have specialized agricultural education,
university or college level education tend to be more efficient than others. Being part of a
parental organization, in contrast, seem to decrease efficiency levels of farmers.

Moreover, while the use of insurance, having access to credits and participation in the procure-
ment mechanisms significantly improve farm efficiency levels, using government subsidies, on
the other hand, seems to negatively affect the efficiency levels of farmers.

To conclude, the results of the current study reveal that the policy reforms implemented by
Kazakhstan’s government to increase efficiency in agricultural sector have different imply-
cations. Policy reforms in the future need to consider covering small farms as well, since those
showed higher level efficiencies than large ones. Policies related to the program providing free
agricultural education and concessional credits to farmers seem to be fulfilling their objective,
since positive effects are found. Furthermore, ensuring participation in government procure-
ment mechanism also was found to be a successful policy, as it provides positive impact on
efficiency. Moreover, the governmental programs for supporting insurance mechanisms should
also be considered in the future, as insurance use increases the efficiencies of farmers. Lastly,
current subsidy programs provided by the government should be reconsidered, since a
negative impact of subsidies on farm efficiency was observed.

REFERENCES

ABEBAW, D., HAILE, M. G. (2013): The impact of cooperatives on agricultural technology adoption:
Empirical evidence from Ethiopia. Food policy, 38: 82-91.

AGAHI, H., ZARAFSHANI, K., BEHJAT, A. M. (2008): The effect of crop insurance on technical efficiency of wheat
farmers in kermanshah province: A corrected ordinary least square approach. Journal of Applied Scien-
ces, 8: 891-894.

AIGNER, D., LOVELL, C. K., SCHMIDT, P. (1977): Formulation and estimation of stochastic frontier production
function models. Journal of Econometrics, 6(1): 21-37.

ALENE, A. D., HASSAN, R. M. (2003):The determinants of farm-level technical efficiency among adopters of
improved maize production technology in Western Ethiopia. Agrekon, 42(1): 1-14.

ALVAREZ, A., ARIAS, C. (2004): Technical efficiency and farm size: A conditional analysis. Agricultural Econo-
mics, 30(3): 241-250.

ASADULLAH, M. N., RAHMAN, S. (2009): Farm productivity and efficiency in rural Bangladesh: The role of
education revisited. Applied Economics, 41(1): 17-33.

BABU, S., RHOE, V. (2001): Food Security, Regional Trade, and Food Safety in Central Asia-Case studies
from Kyrgyz Republic and Kazakhstan. Washington, DC: International Food Policy Research Institute.

BARRETT, C. B., BACHKE, M. E., BELLEMARE, M. F., MICHELSON, H. C., NARAYANAN, S., WALKER, T. F. (2012): Small-
holder participation in contract farming: Comparative evidence from five countries. World Develop-
ment, 40(4): 715-730.

BNEWS.KZ (2016 July 29): Na obuchenie fermerov Kazakhstana vydelili milliard tenge. (1 billion tenge
was allocated for the education of Kazakhstani farmers). Retrieved from
http://bnews.kz/ru/news/ekonomika/apk/na_obuchenie_fermerov_kazahstana_videlili_milliard_te
nge-2016_07_29-1283656.

BOJNEC, S., LATRUFFE, L. (2013): Farm size, agricultural subsidies and farm performance in Slovenia. Land
Use Policy, 32: 207-217.



16 Alisher Tleubayev, Ihtiyor Bobojonov, Linde Gétz, Heinrich Hockmann, Thomas Glauben

BRUMMER, B., LOY, J. P. (2000): The technical efficiency impact of farm credit programmes: A case study
of Northern Germany. Journal of Agricultural Economics-Reading-, 51(3): 405-418.

BUCKNALL, J., KLYTCHNIKOVA, 1., LAMPIETTI, J., LUNDELL, M., SCATASTA, M., THURMAN, M. (2003): Irrigation in
Central Asia. Social, Economic and Environment Considerations. World Bank.

BURKI, A. A., KHAN, M. A. (2011): Formal participation in a milk supply chain and technical inefficiency
of smallholder dairy farms in Pakistan. The Pakistan Development Review: 63-81.

BUTLER, A. W., CORNAGGIA, J. (2011): Does access to external finance improve productivity? Evidence from
a natural experiment. Journal of Financial Economics, 99(1): 184-203.

CHIRWA, E. W. (2007): Sources of technical efficiency among smallholder maize farmers in Southern
Malawi. The African Economic Research Consortium.

COELLI, T. J. (1996): A guide to FRONTIER version 4.1: A computer program for stochastic frontier pro-
duction and cost function estimation (Vol. 7, p. 96). CEPA Working papers.

COULIBALY, S., THOMSEN, L. (2016): Connecting to regional markets? Transport, logistics services and
international transit challenges for Central Asian food-processing firms. Central Asian Survey, 35(1):
16-25.

DE SILVA, S. K. G. N., HEMACHANDRA, D. W. K. (2015): Micro Credits and Agricultural Productivity: With
Special Reference to Paddy Cultivation in Akmeemana Divisional Secretariat Division. Volume IV: 435.

DENNING, G., KABAMBE, P., SANCHEZ, P., MALIK, A., FLOR, R., HARAWA, R., KEATING, M. (2009): Input subsidies to
improve smallholder maize productivity in Malawi: Toward an African Green Revolution. PLoS Biol, 7(1):
€1000023.

DiALALOV, S., BABU, S. C. (eds.) (2006): Policy reforms and agriculture development in Central Asia (Vol. 28).
Springer Science & Business Media.

DI FALCO, S., SMALE, M., PERRINGS, C. (2008): The role of agricultural cooperatives in sustaining the wheat
diversity and productivity: The case of southern Italy. Environmental and Resource Economics, 39(2):
161-174.

FEHER, ., LEHOTA, J., LAKNER, Z., KENDE, Z., BALINT, C., VINOGRADOV, S., FIELDSEND, A. (2017): Kazakhstan's Wheat
Production Potential. in: The Eurasian Wheat Belt and Food Security (pp. 177-194). Springer Interna-
tional Publishing.

GALIAKPAR, Z. (2011): Grain contention or Wheat production in Kazakhstan. Erasmus University.

GATAULINA, E. A, UZUN, V. Y., PETRIKOV, A. V., YANBYKH, R. G.: Vertical Integration in an Agroindustrial
Complex. The Dynamics of Vertical Coordination in Agrifood Chains in Eastern Europe and Central Asia,
45.

GUIRKINGER, C., BOUCHER, S. R. (2008): Credit constraints and productivity in Peruvian agriculture. Agricul-
tural Economics, 39(3): 295-308.

HAsANOV, S., AHMED, M. N. (2011): Agricultural efficiency under resource scarcity in Uzbekistan: A data
envelopment analysis. Business and Economic Horizons, (04): 81-87.

HOCKMANN, H., KopsiDis, M. (2007): What kind of technological change for Russian agriculture? The
transition crisis of 1991-2005 from the induced innovation theory perspective. Post-Communist Econo-
mies, 19(1): 35-52.

KARIMOV, A. A. (2014): Factors affecting efficiency of cotton producers in rural Khorezm, Uzbekistan:
Re-examining the role of knowledge indicators in technical efficiency improvement. Agricultural and
Food Economics, 2(1): 1.

KAZAGRO (2015 December 3): Natsholding "Kazagro" stimuliruet obedineniye krestiyan v kooperativy.
(National Holding "Kazagro" stimulates the joining of small farmers into cooperatives). Press-service
of JSC "KazAgro. Retrieved from http://www.kazagro.kz/press-releases.



Factors affecting productivity and efficiency of wheat producers in Kazakhstan 17

KAZUKAUSKAS, A., NEWMAN, C., SAUER, J. (2014): The impact of decoupled subsidies on productivity in
agriculture: A cross-country analysis using microdata. Agricultural economics, 45(3): 327-336.

KUMBHAKAR, S. C., LIEN, G. (2010): Impact of subsidies on farm productivity and efficiency. The Economic
Impact of Public Support to Agriculture (pp. 109-124). Springer New York.

KUMBHAKAR, S. C., WANG, H., HORNCASTLE, A. P. (2015): A Practitioner's Guide to Stochastic Frontier Analysis
Using Stata. Cambridge University Press.

Kwon, O. S., LEE, H. (2004): Productivity improvement in Korean rice farming: Parametric and non-para-
metric analysist. Australian Journal of Agricultural and Resource Economics, 48(2): 323-346.

LADVENICOVA, J., MIKLOVICOVA, S. (2015): The Relationship Between Farm Size And Productivity In Slovakia.
Visegrad Journal on Bioeconomy and Sustainable Development, 4(2): 46-50.

LIEFERT, W., LIEFERT, O., VOCKE, G., ALLEN, E. (2010): Former Soviet Union region to play larger role in meeting
world wheat needs. Amber Waves, 8(2): 12-19.

LLEWELYN, R. V., WILLIAMS, J. R. (1996): Nonparametric analysis of technical, pure technical, and scale
efficiencies for food crop production in East Java, Indonesia. Agricultural Economics, 15(2): 113-126.

LYDDON, C. (2013 February 15): Focus on Kazakhstan. World Grain. Retrieved from http://www.world-
grain.com/Departments/Country-Focus/Country-Focus-Home/Focus-on-Kazakhstan.aspx.

MASTERSON, T. (2007): Productivity, technical efficiency, and farm size in Paraguayan agriculture.

MATHUS, E., VRANKEN, L. (2001): Human capital, gender and organisation in transition agriculture: Measu-
ring and explaining the technical efficiency of Bulgarian and Hungarian farms. Post-communist econo-
mies, 13(2): 171-187.

McCLOUD, N., KUMBHAKAR, S. C. (2008): Do subsidies drive productivity? A cross-country analysis of Nordic
dairy farms. Advances in Econometrics, 23: 245-274.

MEEUSEN, W., VAN DEN BROECK, J. (1977): Efficiency estimation from Cobb-Douglas production functions
with composed error. International economic review: 435-444,

NosIru, M. O. (2010): Microcredits and agricultural productivity in Ogun State, Nigeria. World Journal of
Agricultural Sciences, 6(3): 290-296.

ODECK, J. (2007): Measuring technical efficiency and productivity growth: A comparison of SFA and DEA
on Norwegian grain production data. Applied Economics, 39(20): 2617-2630.

OSHAKBAYEV R. (2012): Ekonomika eksporta zernovih v Kazakhstane. Perspektivy i analiz eksporta pshe-
nicy, (The economics of grain exports in Kazakhstan. Perspectives and analysis of wheat exports). FAO
Regionalnoe Buro po Evrope i Centralnoi Azii. Issledovaniya po politike perehoda selskogo hozyastva,
Ne 2012-6.

PETRICK, M., GRAMZOW, A., OSHAKBAEV, D., WANDEL, J. (2014): A policy agenda for agricultural develop-
ment in Kazakhstan. IAMO Policy Brief, (15).

PETRICK, M., POMFRET, R. (2016): Agricultural policies in Kazakhstan [Agrarpolitik in Kasachstan] (No. 155).
Leibniz Institute of Agricultural Development in Central and Eastern Europe (IAMO).

POPULATION OF CENTRAL ASIA (2016): Retrieved from http://www.worldometers.info/world-population/
central-asia-population/.

PRAKASH, D. (2000): Development of agricultural cooperatives-Relevance of japanese experiences to
developping countries. 14" ICA-Japan International Training Course on "Strengthening Mana-
gement of Agricultural Cooperatives in Asia" held at IDACA-Japan on April, 18(2000), 16.



18 Alisher Tleubayev, Ihtiyor Bobojonov, Linde Gétz, Heinrich Hockmann, Thomas Glauben

RAHIMBEKOV, T. (2016 August 08): Innovacionniye tehnologii pomogut uspeshno razvivatsya APK.
(Innovative technologies would enhance the successful development of the agro-industrial complex).
The National Chamber of Entrepreneurs of the Republic Kazakhstan "Atameken". Retrieved from
http://palata.kz/ru/articles/23636-toleutaj-rahimbekov-innovacionnye-tehnologii-pomogut-uspeshno-
razvivat-sya-apk.

Rizov, M., POKRIVCAK, J., CIAIAN, P. (2013): CAP subsidies and productivity of the EU farms. Journal of
Agricultural Economics, 64(3): 537-557.

ROMASHKINA, S. (30 November 2015): Tehnicheskoe obrazovanie s 2017 goda stanet besplatnym —
Nazarbayev. (Starting from 2017, technical education will be free — Nazarbayev). Vlast.kz. Retrieved from
https://vlast.kz/novosti/14480-tehniceskoe-obrazovanie-s-2017-goda-stanet-besplatnym-nazarbaev.html.

SEDIK, D., LERMAN, Z., ScHMmITZ, A, MEYERS, W. H. (2015): Agricultural Cooperative Development in
Kazakhstan and Ukraine. Transition to Agricultural Market Economies: The Future of Kazakhstan, Russia and
Ukraine, 81.

SHARMA, V. P. (2007): India's Agrarian Crisis and Smallholder Producers' Participation in New Farm Supply
Chain Initiatives: A Case Study of Contract Farming. Indian Institute of Management (IIM).

SWINNEN, J. F., VRANKEN, L. (2010): Reforms and agricultural productivity in Central and Eastern Europe
and the Former Soviet Republics: 1989-2005. Journal of Productivity Analysis, 33(3): 241-258.

TASHRIFOV, Y. (2006): The Impact of Agricultural Reforms on Tajikistan’s Cotton Production Efficiency.
Zagreb International Review of Economics and Business, 9(2): 117-134.

THAPA, S. (2007): The relationship between farm size and productivity: Empirical evidence from the
Nepalese mid-hills.

THE ECONOMIST GROUP (2016 May 4): Agricultural sector faces major challenges. Retrieved from
http://country.eiu.com/article.aspx?articleid=502206834&Country=Kazakhstan&topic=Economy&subtopi
c 9.

TsIMPO NKENGNE, C. (2010): Technical efficiency and optimal farm size in the Tajik's cotton sector.

ZHU, X,, LANSINK, A. O. (2010): Impact of CAP subsidies on technical efficiency of crop farms in Germany,
the Netherlands and Sweden. Journal of Agricultural Economics, 61(3): 545-564.

UNITED STATES DEPARTMENT OF AGRICULTURE (2010): Kazakhstan Agricultural Overview, Retrieved from
http://www.pecad.fas.usda.gov/highlights/2010/01/kaz_19jan2010/.

URAZALIYEV R. A. (2003): Prospect for Wheat Production in Central Asia, Increasing wheat production
in Central Asia through Science and International Cooperation proceedings.

WORKMAN D. (2016): Wheat Exports by Country, http://www.worldstopexports.com/wheat-exports-
country/.

WORLD BANK (2015 June 3): World Bank Helps Identify Agricultural Risks for Kazakhstan. Retrieved
from http://www.worldbank.org/en/news/press-release/2015/06/03/world-bank-helps-identify-
agricultural-risks-for-kazakhstan.

VILLANO, R., FLEMING, E., FARRELL, T., FLEMING, P. (2006, February): Productivity change in the Australian
sheep industry revisited. in: 50" Australian Agricultural and Resource Economics Society Conference,
Sydney (pp. 8-10).

Vu, T.H., Duc, T. P, WAIBEL, H. (2012, September): Farm size and Productivity: Empirical Evidence from
Rural Vietnam. in: Conference on International Research on Food Security.

YERULAN, R. (2016 July 28): Centr agrokompetencii NPP "Atameken" provodit obuchayushi seminar-
soveshaniye dlya lektorov. (Center for agro competencies NPP "Atameken" holds educational seminars
for lecturers). Press-service of NCE "Atameken". Retrieved from http://palata.kz/ru/press/23555-centr-
agrokompetencij-npp-atameken-provodit-obuchayushij-seminar-soveshanie-dlya-lektorov.



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

140

141

142

143

144

145

146

147

148

149

DiscussiON PAPERS
DES LEIBNIZ-INSTITUTS FUR AGRARENTWICKLUNG
IN TRANSFORMATIONSOKONOMIEN (IAMO)

DiscussION PAPERS
OF THE LEIBNIZ-INSTITUTE OF AGRICULTURAL DEVELOPMENT
IN TRANSITION EconomiIES (IAMO)

MOLLERS, J., MEYER, W., XHEMA, S., BUCHENRIEDER, G. (2013):
A socio-economic picture of kosovar migrants and their origin farm households

PETRICK, M. (2013):
Competition for land and labour among individual farms and agricultural
enterprises: Evidence from Kazakhstan’s grain region

PREHN, S., GLAUBEN, T., Loy, J.-P., PIes, |, WILL, M. G. (2013):
Der Einfluss von Long-only-Indexfonds auf die Preisfindung und das
Marktergebnis an landwirtschaftlichen Warenterminmarkten

WEIB, W., WoLz, A., HERZFELD, T., FRITZSCH, J. (2013):
Sozialokonomische Effekte des demographischen Wandels in landlichen
Raumen Sachsen-Anhalts

BIRHALA, B., MOLLERS, J. (2014):
Community supported agriculture in Romania. Is it driven by economy or
solidarity?

PETRICK, M., OSHAKBAEV, D., WANDEL, J. (2014):
Kazakhstan’s wheat, beef and dairy sectors: An assessment of their
development constraints and recent policy responses

POMFRET, R. (2014):
Trade costs and agricultural trade in Central Asia

PREHN, S., GLAUBEN, T., Loy, J.-P., PIEs, I, WILL, M. G. (2014):
The impact of long-only index funds on price discovery and market performance
in agricultural futures markets

PREHN, S., BRUMMER, B., GLAUBEN, T. (2014):
Gravity Model Estimation: Fixed Effects vs. Random Intercept Poisson Pseudo
Maximum Likelihood

KopsiDIs, M., BROMLEY, D. W. (2014):
The French Revolution and German Industrialization: The New Institutional
Economics Rewrites History



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

150

151

152

153

154

155

156

157

158

159

160

PETRICK, M. (2014):
Modernising Russia’s cattle and dairy sectors under WTO conditions: Insights
from East Germany

HOFMAN, ., VISSER, O. (2014):
Geographies of transition: The political and geographical factors of agrarian
change in Tajikistan

SCHOTT, J., KALATAS, T., NERCISSIANS, E., BARKMANN, J., SHELIA, V. (2016):
The Impact of Protected Areas on Local Livelihoods in the South Caucasus

PETRICK., M., DJANIBEKOV, N. (2016):
Obstacles to crop diversification and cotton harvest mechanisation: Farm survey
evidence from two contrasting districts in Uzbekistan

Gotz, L., Djuric, 1., Nivievskyi, O. (2016):
Regional wheat price effects of extreme weather events and wheat export
controls in Russia and Ukraine

PETRICK., M., POMFRET, R. (2016):
Agricultural Policies in Kazakhstan

SEDIK, D., ULBRICHT, C., DZHAMANKULOV, N. (2016):
The Architecture of Food Safety Control in the European Union and the Eurasian
Economic Union

Myray, W., Ocynos, 0., BEPAVMHA3APOB, 3. (2016):
CenbCKoX03ANCTBEHHAA NOMNTIKA B NPON3BOACTBE MLLEHMLbI U AnBepCcUPrKaLmm
NPOV3BOACTBA CENbCKOXO3ANCTBEHHbIX KyNbTYp B Y36eKnctaHe

AraHOB, C., KEMBAHOB, E., OBE3MYPAZIOB, K. (2016):
OnbIT CeNbCKOXO3ANCTBEHHOW PeCcTpyKTypu3auumn B TypkmeHncTaHe

YMAPOB, X. (2016):
CenbCKoX035CTBEHHAA NONUTMKA B NPON3BOACTBE XJT0MNKa 1 AnBepCcudpuKaLmus
arponpoMbILLNIEHHOrO KoMMiekca B TagKuKMCcTaHe

TLEUBAYEV, A., BoBOJONOV, I, GOTZ, L., HOCKMANN, H., GLAUBEN, T. (2017):
Determinants of productivity and efficiency of wheat production in Kazakhstan:
A Stochastic Frontier Approach

Die Discussion Papers sind erhaltlich beim Leibniz-Institut fiir Agrarentwicklung in Trans-
formationsdkonomien (IAMO) oder im Internet unter.

The Discussion Papers can be ordered from the Leibniz Institute of Agricultural Development
in Transition Economies (IAMO). Use our download facility at.



