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The efficiency of the agricultural economy digitalization

Abstract

Object: Based on the analysis of the current economic state of agricultural development in the country and the
level of use of digital factors, the degree of influence of the processes of agriculture digitalization on its efficiency was
determined, the main problems of their implementation and development were assessed.

Methods: Economic and statistical methods: comparison and correlation methods, logical and analytical methods.

Results: An assessment of the main indicators development level of the country’s agricultural activity, as well as
the digital factors use level were given. Using correlation analysis methods, the degree of connection between the pa-
rameters of agriculture and the industry digitalization level was determined, a regression model was compiled with a
predictive estimate of the next year parameters. Specific examples of the digital technologies use and the main problems
in this area were considered.

Conclusions: The study showed that the digital factors used in the country have a positive effect on agricultural
performance indicators and have a high impact potential. However, currently in our country, it is insignificant, hardly
noticeable and this process is not systematic, fragmented in terms of geography of application.

Keywords: digitalization, agriculture, efficiency, digital technologies, correlation, precision farming, digital fac-
tors.

Introduction

Digitalization in agriculture is the implementation of a set of measures aimed at automating all stages of
the processing of farm products with the participation of stakeholder organizations and administrations.
There related to value increase and development of the agricultural industry. Digitalization makes it possible
to monitor and supervise the entire life cycle of agricultural products, and quantitative and qualitative as-
sessment of production, and costs. The introduction of traceability and transparency systems ensures a direct
focus on a specific market to attract investments in the industry and to create an export-oriented range of ag-
ricultural products, to do a quality evaluation of agricultural production. The introduction of comprehensive
control using supervisory systems will increase the quality standards of the products of the agro-industrial
complex and thereby have a synergistic effect to increase the competitiveness of Kazakhstani agricultural
products in foreign markets. To introduce the process of “precision farming” on a number of farms, a pilot
project is being implemented using meteorological stations. Based on the pilot project results, the cost-
effectiveness of the widespread use of “real farming” will be determined.

Literature Review

Against the backdrop of the rapid development of digital technologies in almost all areas of human ac-
tivity, there is currently a rapid growth of scientific research and publications in the field of digitalization of
the economy of rural areas. In this area, one can name the works of such Kazakhstani scientists as Ahmet
D.M., Bukatov S. such Russian researchers as Trufljak E.V., Kurchenko N.U., Magomedov A.M. as well as
foreign scientists Benyam A.A., Debauche O., Hafeez A., Jerhamre E., Jones J.W., Mishra S.K., Namani S.
They considered the theoretical and methodological aspects of the use of digital technologies in rural areas.
At the same time, they tried to show the high importance of digital factors, and also paid great attention to
the evolution of the digitalization process of the agro-industrial complex.
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Most of the current research is aimed at characterizing new farming methods, such as “smart farms”
(Jerhamre, Carlberg, & van Zoest, 2022), “cloud technologies” (Debauche et al., 2021; Hafeez et al., 2022),
“precision farming” (Jones et al., 2017; Benyam, Soma, & Fraser, 2021; Odintsov Vaintrub et al., 2021),
etc., while these studies are mostly descriptive, indicating how these technologies work, what are their bene-
fits and areas of application. Nevertheless, in our opinion, these works poorly describe the opportunities and
currently existing barriers in the countryside for the introduction of these technologies for a specific produc-
tion. Thus, despite the relatively large number of scientific publications and publications related to the digi-
talization of agriculture in recent years, some issues that have not been studied sufficiently. These include
issues related to determining the quantitative dependencies of digital factors and performance indicators of
rural enterprises, as well as assessing the correspondence between the impact potential of these technologies
and the possibilities of their implementation in rural areas in specific economic conditions (Namani &
Gonen, 2020). This justifies the relevance of the chosen research topic.

Methods

Since agriculture is one of the most important sectors of the economy of Kazakhstan, contributing to the
growth of the country’s economy, ensuring food and economic security, as well as the labor potential of the
state, especially in rural areas, it becomes necessary to address the above issues. Covering 1/10 of the coun-
try’s GDP, whose products account for more than 50% of all trade in goods, it has a great impact on improv-
ing the well-being of the population. The sector is of great importance for our country as well. Despite the
positive dynamics of the agricultural industry, the volume of gross production has a gap between the growth
rate of consumption and the income of the population and maintaining a low level of labor intensity and
competitiveness of agricultural products does not allow increasing production volumes. This leads to the im-
port of products to the domestic market of Kazakhstan. At the same time, Kazakhstan’s membership in the
WTO significantly complicated the situation for the competitiveness of agriculture in foreign markets.

From the experience of developed countries, such as the United States, Canada, and Australia, the digi-
talization of agriculture acts as a disruptive technology and significantly changes this traditional industry.
Big data aggregated from different sources, such as geo-information systems and IT, makes it possible to
increase benefits with minimal damage to the soil and use resources rationally. The Internet has allowed to
create smart farms managed using remote technologies, fully automating the process of growing plants.
Modern logistics technologies combined with e-commerce enable a reduction of the cost of delivery of agri-
cultural products and provide more efficient supply chains to the end consumer, even for small farms, while
maintaining its quality. The health of the nation comes to the fore and environmentally friendly products are
important in this matter which the Republic of Kazakhstan can use to create an export-oriented brand.

At the same time, having great advantages, digital technologies in agriculture of the Republic of Ka-
zakhstan are not sufficiently introduced among agricultural producers, this limits the growth of competitive-
ness. A big problem is the fact that agricultural land is often underutilized, sometimes misused. This makes it
difficult to analyze land use, short-term and long-term forecast of the state of use, and many other issues re-
lated to monitoring. In addition, the large spread of the territory of the Republic of Kazakhstan complicates
the process of collecting information and monitoring land. Digital technologies are designed to solve a num-
ber of problems in this area. Therefore, the digitalization of agriculture is of great importance for the Repub-
lic of Kazakhstan, and the programs for introducing digital technologies will improve the quality of the agri-
cultural economy and ensure the profitability of this industry.

The purpose of the study is to address a number of issues related to the development of the agro-
industrial complex in Kazakhstan through the use of the latest technologies of the digital industry and the
analysis of opportunities to increase the efficiency of their application in the current conditions of the devel-
opment of agriculture in our country.

The main objectives of this study stem from the consideration and search for ways to solve the main
problems facing the desire to introduce new digital technologies in the production and non-production areas
of the agricultural industry. These include the following:

The first problem is the availability of equipment from the times of the USSR in Kazakhstan and its low
efficiency in the agro-industrial complex. For example, due to a shortage of new equipment, outdated
equipment causes a loss of 14 percent of grain and oilseeds during the sowing and harvesting of seeds. At the
same time, this direction requires a lot of manual labor, and the problem of increasing the volume of produc-
tion arises.
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Secondly, such problems in animal husbandry as fattening, increasing productivity, loss of livestock.
According to statistics, over the past 3 years, 70 percent of the loss of livestock was due to improper control.
The direct way to achieve this goal is the automation of agriculture in the country and the complete digitali-
zation of the industry.

Thirdly, weather forecasting in agriculture, determination and control of crop growth rates. The ongoing
work in this direction will not only increase productivity but also improve the quality of agriculture in the
Republic of Kazakhstan.

Fourthly, the sale and delivery of agricultural products to consumers at no additional cost and afforda-
ble prices.

The agricultural complex of the Republic of Kazakhstan is considered an object of study.

The materials are the regulatory legal acts of the Republic of Kazakhstan, the data of the National Bu-
reau of Statistics of the Agency of the Republic of Kazakhstan, special literature and periodicals on the prob-
lem under study, materials from Internet resources, information on the official websites of the regions of Ka-
zakhstan, the authors’ own research. During the study, economic and statistical methods were used, in par-
ticular, comparison methods, correlation and regression analysis, and logical-analytical methods.

Results

Digitalization can have a strong impact on the economy of any country. In the last decade, the whole
world has been striving for a new type of economy based on digital technologies. We are witnessing the fact
that in a market economy it is significant to use the latest examples of scientific and technological progress
to be highly competitive. To improve product quality, maintain a high level of productivity, reduce the cost
of goods and services, digital transformation has a huge impact. At present, the basis for the transition of the
state to digital development is the widespread use of information technologies in its activities, whether in the
private sector or the public sector. Leading world experts predict that by 2022 the world economy will switch
to digitalization by 35%, and the process of introducing new equipment and technologies in large volumes
will be carried out. Therefore, Kazakhstan, to keep up with developed countries, is moving to the use of digi-
tal technologies in all sectors of the national economy.

According to a study by the Boston Consulting Group (BCG), Kazakhstan ranks only 50th among 85
countries in terms of the level of digitalization of the economy (Akhmet, 2020). Because our state is just be-
ginning to study the impact of new equipment and technologies, especially in the field of the agricultural
complex, and is gradually introducing them into domestic production. The current situation on the imple-
mentation and use of digital methods shows so far little positive developments in this area. However, the ag-
ricultural industry is one of the priority, promising sectors of the country’s economy. The development of
agriculture is objectively determined by the need to form new effective infrastructural links of the digital
economy and provide the population with the food of the right quality in the required quantity.

Discussions

The main directions of the implemented measures of the agriculture digitalization program are the in-
crease in crop productivity and labor productivity, the preservation of the country’s food security.

The development and introduction of elements of real farming in all regions of the Republic of Kazakh-
stan is envisaged to simplify activities in the sector, increase crop productivity and labor productivity.

The producer gets the opportunity to make decisions based on the range of received data on the state of
crops, moisture, nutrients, nitrogen, potassium, phosphorus, pests, and possible precipitation in real time. At
the same time, the introduction of elements of precision farming will be carried out in a complex manner,
depending on the acquisition of new agricultural equipment, the implementation of agricultural technologies
and the training of farmers. Along with the creation of new and development of existing state information
systems in the Kazakhstani agro-industrial complex, the requirement for the creation and implementation of
automated systems in the agricultural formations themselves is mandatory and important. Because of such
trends in 2019 the profit from agriculture increased the republican GDP by 4 trillion tenge. Animal husband-
ry annually brings 2 trillion tenge of profit to the state budget. Also, this industry showed growth this year by
3.6%.

The digitalization of the agricultural sector is of great importance in the development of the agro-
industrial complex. In particular, one of the areas of digitalization launched in 2017 is the process of “smart”
technology. In this regard, to digitalize the agricultural economy, the state program for the development of
the agro-industrial complex of the Republic of Kazakhstan for 2017-2021 was adopted, in 2018 - “Agricul-
ture digitalization program: E-APK”, “Digital Kazakhstan”. When conducting studies of the country regions
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on the basis of these programs (Adilet, 2018), one can observe the following picture. For example, in 2020,
compared to 2019, the volume of gross agricultural output increased by 23% and amounted to 6.3 trillion
tenge. Table 1 presents the overall picture of changes in the main indicators of agriculture.

Table 1. Main indicators of agriculture over the past 8 years

_ Years GrOV\{th rate
Indicators during 8
2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020/ Years, %
Meat (in slaughter weight),
thousand tons 871,0/ 900,2| 931,0] 960,7|1017,6]1059,4|1120,6(1168,6 34,2
Milk, thousand tons 4930,3| 5067,9| 5182,4| 5341,6| 5503,4| 5686,2| 5864,9| 6 051,4 22,7
Eggs, million pieces 3896,0)14291,2|4737,00 4757,2|1 5103,0| 5591,4| 5531,4| 5 065,8 30,0
Grain yield,
centner per hectare 11,6 11,7 12,7 13,5 13,4 13,5 12,3 12,8 10,3
Potato yield, center per hec-
tare 1815| 184,3| 1855| 1904| 1942| 197,9| 203,4| 2067 13,9
Oilseed yield, centner per
hectare 8,0 7,8 8,1 9,6 9,7 9,7 9,3 9,5 18,8
Livestock of cattle, heads 5851 6033| 6184| 6413| 6764| 7151| 7436| 7850 34,2
Livestock of small cattle,
heads 17561 17915| 18016| 18184| 18329| 18699| 19156| 20058 14,2

Note — Compiled by the authors based on the Bureau of National statistics

According to Table 1, in general, there are positive dynamics of the main indicators of the village over
the past 8 years. Significant growth rates are observed for meat, eggs, milk; as well as an increase in the
number of cattle. The total gross output in agriculture is also steadily growing, both in crop production and in
livestock, as can be seen in Figure 1. Both in crop production and livestock production, there is an increase
in production by more than 2 times.

This growth is not a consequence of the introduction of only digital factors. To a greater extent, this is a
consequence of the increase in the cost of agricultural products, the use of highly productive seeds, the intro-
duction of minerals, and the extensive increase in the main factors of production. The use of digital methods
in production or the management of an agricultural enterprise is at the initial level and still makes a relatively
small contribution to the activity. To determine the degree of influence of rural digitalization on changing the
main parameters of agriculture, we will try to select indicators of the use of digital technologies that are more
or less responsible for the activity of their use in work.

First of all, this is an indicator of the number of expenses of rural enterprises for the introduction of in-
formation and communication technologies, since it is this parameter that determines the activity of enter-
prises to use digital methods in their work.

The volume of information technology use implies an increase in demand for specialists in this field
who could use these technologies. Thus, the number of high-tech specialists is also important for analysis.
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Figure 1. Dynamics of gross output of agricultural production, billion tenge

Note — Compiled by the authors based on the Bureau of National statistics

Separately, one can consider such parameters as the equipment of rural enterprises with computer
equipment, and an Internet connection, as well as the number of firms using computer equipment, Internet
portals and websites, as well as the number of enterprises using new digital technologies, in particular cloud
technologies that have begun to be applied since 2016.

These parameters are presented in Table 2.

Table 2. Indicators of digitalization in agriculture of the Republic of Kazakhstan

Indicators 2013 | 2014 | 2015|2016 | 2017 | 2018 | 2019 | 2020

Number of enterprises using computers 1624 1706] 1786 2389 2252] 3573 3893 4375
Number of enterprises 0 0 0 19 102 162 193 288
using cloud technologies

Number of enterprises using Internet portals 310 469 639 1041 1155 1748 2127 2388
Number of computers with Internet 5174 6212 5438 8912 9637 1050112 054 13425
Number of IT specialists, persons 188 192 120 403 312 156 238 195
Expenses on ICT technologies, million tenge 539 601 480 743 947, 949 1027, 1421

Note — Compiled by the authors based on Bureau of National statistics

It can be noticed from Table 2, the parameters of digitalization are growing at a high pace from year to
year. Thus, the use of computer technology has increased almost three times, Internet portals have been used
seven times more, the costs of information and communication technologies have increased almost three
times. Only the number of specialists in the field of computer technology, having increased in 2016 to 403
people, again decreased to 195 people, which was the result of low wages and high staff turnover in the
countryside.

Despite the positive dynamics of the parameters, if they are analyzed in absolute measurement and in
comparison with general indicators throughout the economy, then one can see a weak level of implementa-
tion of digitalization elements in the countryside. For example, spending on information and communication
technologies over the past year amounted to 1.4 million tenge, which is only 0.37% of the cost of these tech-
nologies throughout the country (389 million tenge). The same can be seen in other parameters. This means
that the agriculture of our country is currently weakly implementing digital methods.

To assess the impact of digital parameters on the efficiency of agricultural production, let us try to de-
termine the degree of connection between the dynamics of their changes and the dynamics of the total gross
output of the village (Table 3).
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Table 3. Matrix of pair correlations between the parameters of digitalization and gross rural output

1 2 3 4 5 6 7
'The volume of agricultural 1
production,
billion tenge
Enterprises using computers 0,9572 1
Enterprises using cloud tech- 0,9802 0,9617 1
nologies
Computers with Internet 0,9497 0,9480 0,9422 1
Number of specialists 0,0021 -0,0298 -0,0774 0,2283 1
ICT spending, 0,9678 0,9109 0,9650 0,9612 0,1319 1
million tenge
Firms using the Internet 0,9677 0,9876 0,9645 0,9746 0,0446 0,9293 1
Note — Compiled by the authors

As can be seen from Table 3, there is a good correlation between the dynamics of digital indicators and
the gross volume of agricultural production (over 0.9), except for the parameter of the number of specialists,
where the relationship is very low, almost imperceptible. The reason is the specificity of this work and the
presence of highly paid demand for this category of specialists.

Based on the obtained data, it is possible to determine the regression equation between the specified pa-
rameters and the performance indicator (Table 4). The possibilities of the Excel program were used in the
calculations.

Table 4. Regression analysis results

Indicators Coefficient Determ_i qation Number_ of
coefficient Observations
Free term of the equation 2 822,77
Number of enterprises using computers -0,144
Number of enterprises using cloud technologies -3,895
Number of computers with Internet -0,665 0,994 8
Number of IT specialists 1,429
Expenditure on ICT technologies 4,911
Number of firms using Internet portals 2,893
Note — Compiled by the authors

It was found that the coefficient of determination or R-square is 0.994. This means that the calculated
parameters of the model explain the relationship between the studied parameters by 99.4%. This is a high
parameter and means the high quality of the presented model. Based on the calculated coefficients of the re-
gression equation, we will compose an equation for our model. It will be equal to:

Y =2822,7 - 0,144X1 — 3,895X2 — 0,665X3+1,429X4+4,911X5+2,893*X6

The equation shows that to increase the volume of gross agricultural output, more attention should be
paid to such parameters as an increase in the cost of information technology, the number of IT specialists and
the number of firms actively using Internet technologies. The number of computers, the number of firms us-
ing cloud technologies and computer technology are not particularly important for agricultural performance.

If we accept the growth dynamics of digital indicators in 2020 compared to 2019 and the next year
2021, we can predict the size of the gross agricultural output for this year. It will be equal to:

Y = 2822,7 — 0,144*4917 — 3,895*430 — 0,665*14952 + 1,429*160 + 4,911*1966 + 2,893*2681 =
8131,3 (billion tenge)

Thus, according to the regression model, the volume of gross agricultural output will increase by
28.4%, which is a high parameter for the growth of economic indicators. Such growth due to the indicated
increase in the level of digital parameters is impossible, since the share of the impact of the considered indi-
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cators in the total number of agricultural factors is currently insignificant. The resulting figure only shows
the mathematical-statistical interaction of the parameters. However, in any case, using the example of the
regression analysis carried out, one can be convinced of the importance of digitalization in the industry and
its positive impact on the efficiency of rural producers.

Since 2019, such a new parameter as the use of digital technologies in production has been added to the
statistics of information and communication technologies. We believe that this is a positive moment and this
indicator will allow us to more accurately determine the degree of influence of the digital technology factor
on the activities of firms.

Over the past two years, this parameter throughout the country amounted to about 2,500 firms that ac-
tively used digital technologies in production, in particular, about 50-60 firms in rural areas, or about 2—-2.5%
of the total. This small figure also indicates that digitalization in our country is still insignificant and frag-
mented. There is an important task for the economy and the authority of our country to give this process a
systemic character.

As mentioned above, the introduction of digital methods is still fragmentary, low in volume and une-
ven, and therefore the effectiveness of using these methods can be seen from individual examples through
the reflection of some of the results of digitalization in certain regions of the country. For example, in Kosta-
nay region, within the framework of the digitalization of agriculture program, in the Kamysty village, “PKF
Kairat” LLP began to apply the method of precision farming, which gave a practical result in the form of
savings in production costs in the amount of 15%. And in the Fedorovsky district, “Troyana” LLP in spring
sowing, using 4 satellite navigation units, sowed 6.4 thousand hectares, saved 10 million tenge on sowing
seeds, fuels and lubricants, fuel resources, protective equipment. If these examples are reflected in the size of
the whole region, the annual economic effect could reach tens of billions of tenge.

In Pavlodar region, 870 million tenge was received from the digitalization of seven agricultural enter-
prises, the costs of treatment facilities and crop protection equipment, fuel and energy materials decreased by
2 times. And on the introduction of precision farming elements from 1 hectare, an additional 500 kilograms
of the crop was obtained, i.e. the average yield on the farm increased from 17 centners per hectare to 22
centners per hectare. Another example is that in the largest agricultural holding in the region, “Olzha Agro”
LLC, all grain harvesting equipment is equipped with “friend or foe” technology (Bukatov, 2020), which
ensures the safety of grain and control over its movement.

In the East Kazakhstan region, two digital crop production projects are being implemented. The first
project is called “Introduction of IT-technologies for the efficient use of land”. This is an experimental
oilseed farm in the village Solnechnoye, Glubokoe district, and farming in the village Saratovka, Ulan dis-
trict. The second project is “Introduction of sustainable farming technologies to increase the yield of fodder
crops in the field areas”. It is implemented by the farms “Lana”, “Ertay”, “Balke” of the Beskaragay region.

According to Trufliak, Kurchenko, & Kreimer (2019), precision farming is an integrated agricultural
production system based on the achievements of information technology, the use of an automatic control and
regulation system for tractors and agricultural machines and equipment, sensor technology and general com-
puterization of all agricultural management processes and aimed at optimizing agricultural technologies and
stabilizing the productivity of agrocenosis with minimal negative impact on the environment.

In this regard, the Information Technology Center was opened in the East Kazakhstan region in the of-
fice of the regional government. According to the principle of the above-mentioned precision agriculture, the
main goal of the center is to create electronic field maps to increase the economic efficiency of crop produc-
tion, develop economic models for the introduction of technologies for farms of various types as part of the
introduction of elements of precision agriculture, including accurate meteorological data, sensors and space
monitoring, and other solutions, providing the process of digitalization of the region as a whole.

Especially important for ensuring rapid and comprehensive digitalization in the country is the develop-
ment of the activities of educational institutions and research institutes, as well as pilot farms for the study
and practical application of digital technologies. No less important is the establishment of close cooperation
between these development institutions and the business environment, because the introduction of such tech-
nologies can increase production efficiency by an average of 15% due to accurate seeding, differential in-
semination, and reduction of protective equipment and costs.

There are examples of the use of advanced technologies in animal husbandry. From year to year the
demand for meat and meat products is growing. The solution to this problem is impossible without direct
processes of digitalization and automation. One of the new trends is automated sites for the creation of mar-
bled veal steak. This process is carried out using radio frequency identification, in which a special RFID tag
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is hung on experimental oxen. This tag hangs on the animal’s neck during the period from the beginning of
the fattening process to the sale of meat. Through it, it is taken into account how much weight the cattle add
daily. Here, along with the daily ration, one can also get information about which veterinary examination the
livestock has undergone. Therefore, such a digital process increases the economic efficiency of animal hus-
bandry and simplifies its calculation. The main result of the digitalization of agriculture is an increase in la-
bor productivity and a reduction in costs.

Thus, in many regions of Kazakhstan, electrification of a beef cattle fattening farm is being carried out.
Feeding sites with a capacity of 14 thousand heads in Aktobe region, 10 thousand heads in Karaganda re-
gion, 8 thousand heads in Kostanay region, 45 thousand heads in Akmola region, 39 thousand heads in Al-
maty region have already been launched and are operating.

As for individual farms, then in Kostanay region, “Saryagash” LLP has installed electronic bracelets for
milking cattle, monitoring the health and productivity of animals. Under the “Sybaga” program, 62 800 thor-
oughbred bulls were produced. If in 2019 the net weight of a bull was 344 kg, then by 2022 it is planned to
increase this figure to 500-600 kg. Thus, it is possible to increase the number of cattle to 1 million heads and
increase the area of pasture land to 10 million hectares. In animal husbandry, by 2022, it is planned to create
166 advanced farms and one digital farm. Now basic farms with an information-analytical system are being
created. To date, eight dairy farms have implemented Smart Farm elements.

There are also positive results in East Kazakhstan region, because of digital technologies, the amount of
milking milk from 6 thousand cows on farms has been increased by one and a half times. By 2022, digital
equipment will be installed on seven more farms. New technologies are used in the meat farms “Shalabay”,
“Sembell”, “Elimay-Kokpekty”, “Ykybay”, “Nur”.

An automatic system for recording livestock was launched in Turkestan region. The advantage of this
system is that it allows you to control the grazing movement of livestock and check which veterinary activi-
ties have been carried out.

One of the ways to comprehensively address the digitalization of agriculture is the digitalization and re-
placement of machinery and equipment used in agriculture with modern technology. This is a relevant prob-
lem (Informburo, 2018), since at the moment the technical park of agriculture is outdated, which reduces la-
bor productivity, hinders the increase in production efficiency, increases the level of use of fuels and lubri-
cants, and negatively affects the quality and volume of products. In this regard, for the modernization of ag-
ricultural machinery in our country, on our own experience, advanced technologies of foreign producers are
used.

One of the proofs is the use of intelligent technology in the West Kazakhstan region, which is automati-
cally controlled and operates 24 hours a day, which increases productivity by 18% and reduces costs by 11%.
On the territory of the West Kazakhstan region, 12 advanced farms are implementing this new system. The
advantage of this system (Magomedov, 2020a & Magomedov, 2020b) is that with a differentiated method of
applying fertilizers, i.e. when sowing seeds on barren soils, unproductive lands, fertilizers are sown in large
volumes, and on fertile and high-yielding lands - in smaller volumes.

The most important role in the digitalization of rural areas belongs to the development of rural e-
commerce. This conceals huge reserves for the development of rural areas.

Thus, the analysis of the results of the introduction of digital methods into the practical activities of the
enterprise showed that these measures have a tangible effect, but the size of these activities and the volume
of investments at the current time are small and are of little significance in the country as a whole. We con-
sider the following to be the main reasons for such a small volume of digital technologies introduction in
agriculture:

— lack of information awareness of agricultural producers about the availability, possibilities, and effec-
tiveness of digital methods;

— low level of digital literacy of the population (especially rural), which leads to a low starting level of
digitalization (in most rural enterprises, computers are used only for office or accounting needs);

—the high cost of digital technologies, the lack of financial resources of rural entrepreneurs due to the
seasonal nature of production, the lack of free working capital, etc.;

—a small number of large agricultural formations that have more production and financial opportunities
when introducing digital methods;

— low communication between scientific and educational institutions and agricultural producers, etc.
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Conclusions

Based on the study, the following conclusion can be drawn. Modern information technologies help to
improve the efficiency of agricultural production. Statistical analysis of the impact of digital factors on the
performance of rural enterprises confirmed their positive impact and high correlation with the resulting pa-
rameters. The analysis also showed that, unfortunately, the innovations of the agro-industrial complex in Ka-
zakhstan are practically not developed. The use of these technologies is insignificant and fragmentary in na-
ture. Measures are being taken in some regions, there are specific firms that actively use the latest technolo-
gies that prove their viability and effectiveness. However, these measures, for various reasons, are single and
uneven. To achieve high development efficiency, it is necessary to create various programs for improving the
digital skills of personnel promoting and developing agricultural production. Summarizing the above, it can
be noted that the digitalization of agriculture is beginning to emerge in our country, and the further develop-
ment of agriculture in the country and regions will depend on the level of application of digital production
methods.
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J.0. Kangpi6aeBa, 5.M. basgauiosa, A.C. Koiiuydaen

AybLI IIAPYalIBLIBIFbI IKOHOMHMKACHIH HH(PJIAHABIPY THIMALTIrI

AHnoamna

Maxcamur: Enperi aybul mapyanibUIbIFbl JaMybIHBIH aFbIM/IaFbl )KaFJaiiblH Tajiay XKoHe HUQPIBIK (haKTopiapsl
maiinanany AeHreiin Oaramay apKbUIBI aybll IIapyaIlbUIBIFEIH OAGPICHAIPY MPOIECTEPiHiH OHBIH THIMILTITIHE BIKIIAT
€Ty IOpEeXKeCiH aHBIKTay, OJapAbl eHT13Y JKOHE TaMBITYIBIH HETI3Ti Mocenenepin Oaranay.

Odici: Makanana 3KOHOMHKAIIBIK-CTATHCTUKANIBIK SIicTep KOJNAAHBUIABI, OHBIH IIIIHAE CAIBICTBHIPY TOociImepi,
KOPPEILIIUSIIBIK Tallay MEH JIOTHKAJIBIK-aHAJTHTHKAJIBIK dicTep.

Kopvimeinovr: Enperi aypul mapyalnbUiblK KbI3METiHIH HETI3T1 KOPCETKIIITEpiHIH NaMy JeHreiiHe, COHmal-ak,
mudpABIK (akTopIapasl HaliganaHy neHredine Oara Oepinni. Koppemsnusuiblk Tanmay omicTepiH KOJNAaHy HeETi3iHae
QJIBIHFAH MAJIiMeTTep OOWBIHINA aybll IApyallbIIbIK apaMeTpiiepi jkoHe cajaHbl HU(GPICHIIPY ACHIeill apachlHIarbl
OailylaHbIC JI9pEXKECi aHBIKTAJIBIN, PErPECCHSUIBIK MOZETbh KYPacTHIPBULIBI, OCHI MOJEb HEri3iHie OoJamak »bUILIbIH
napameTpIiepine OopKaMIbIK Oara skacajiblHIbl. bepiiren canana nuQpIbIK TEXHOJIOTUSUIAPIbI Maianany bl HAKThI
MBICJIJIapbl MEH HET13ri Macesesnepi KapacThIPbLIIBL.

Tyorcopvimoama: 3epTTey KOPCETKEH/CH, eie KOMAAHbLUIATEIH MUPPIBIK (aKTOpJIap aybUl IapyallbLIbIK THIM-
JIUITITiH CUNIATTalThIH KOPCETKIIITEPre OTe KarbIM/Ibl BIKIAJ JKaCai/Ibl JKOHE OHBIH dJIEYETl Te KOFaphl €KeHi aHbIKTal-
IIBl, anmaiina, Ka3ipri yakpITTa Oi3miH eniMi3ie Oyl BIKNANIBIH JCHTeli eTe ToMeH, MapIbIMCBI3 a3 jkoHe OYJI mporecc
JKYHeci3 CHIIaTTa OTEeTIHIIKTEH, OHBIH eJ/IeTi KOJIIaHbLUTy Teorpadusichl GparMeHTapiIsl TYpAe OONFaHbI aHBIKTAJFaH.

Kinm co30ep: undpneHaipy, aybul MApyaIlbUIBIFEl, THIMAUTIK, HHQPIBIK TEXHOJIOTHSIAP, KOPPEISLHUS, HAKTEI
eTIHMIUTIK, THGPIBIK QakTopiap.

J.0. Kangbi6aeBa, b.M. basauiosa, A.C. Koiiuybaes
9P ¢ekTUBHOCTH LM (PPOBU3ANNU IKOHOMHUKH CEJILCKOr0 X0351iicTBa

Annomauusn:

Lenv: AHaMU3 TEKYIIETO COCTOSHES Pa3BUTHS CEILCKOTO XO3SHCTBA B CTPAaHE M OLIEHKA YPOBHS HCIOIB30BaHUS
TUPPOBBIX (PAKTOPOB MO3BOIIMIIH OTIPEIEIHUTE CTEIICHb BIUSHUS MPOIECCOB II(PPOBU3ANNHN CEITLCKOTO X03HUCTBA HA ee
3¢ (EKTHBHOCTD, OLICHEHBI OCHOBHBIC MPOOJIEMbI UX BHEAPCHUS U PA3BUTHSL.

Memoowi: icionb30BaHbl YKOHOMHUKO-CTATHCTUYECKUE METOIbl, B YACTHOCTH, METOJIbI CPABHEHUS U KOPPEIISAIIN-
OHHOT'O aHAJIN34, JJOTUKO-aHATTUTUUECKHM.

Pezynomamei: Jlana oneHka ypOBHSI Pa3BUTHUS OCHOBHBIX ITOKa3aTeNel CEeNbCKOXO3SIMCTBEHHON JesTeIbHOCTH
CTpaHbl, a TAK)KE YPOBHS MCIIOJIB30BAHUS ITUPPOBBIX PakTOPOB. [10 MOTydCHHBIM JaHHBIM HAa OCHOBE IPUMEHCHHS Me-
TOZOB KOPPENIIMOHHOTO aHaju3a Oblia OmpeselieHa CTENeHb CBA3M MEXIY MapaMeTpamMH CEeNbCKOIO XO3SHUCTBA H
YpOBHEM IH(POBU3AIIIHN OTPACIH, COCTABJICHA PETPECCHOHHAs MOIETh C MIPOTHO3HOM OLIEHKOW MapaMeTpoB OYAyIIero
roga. PaccMOTpeHBI KOHKPETHBIC MIPUMEPHI UCIIOBE30BaHus MU(POBBIX TEXHOJOTHA W OCHOBHBIX IPOOJIEM B NaHHOM
cepe.

Buigoowi: VccnenoBanue mokasaio, 9To MPUMEHsEMBIC B CTpaHe HUPPOBBIC (haKTOPHI OUYEHB TOJIOKHUTEIEHO BITH-
SIFOT Ha TOKa3aTend 3PQPEKTHBHOCTH CEIBCKOTO XO3SMCTBA M UMEIOT BBICOKHH MOTEHIMAN BO3JCHCTBHUS, HO JaHHOE
BIIMSTHUE B HACTOSIIIMKA MOMEHT B HAlllel CTpaHe HOCUT OYeHb HE3HAUUTEIbHBIN, Ma03aMETHBIN XapakTep, U 3TOT Npo-
[IECC HE CUCTeMAaTH4eH, (pparMeHTapeH no reorpaduu UCMoIL30BaHMs B HAIIICH CTpaHe.

Knrwouesvie cnosa: mudposusanus, ceIbcKoe X035HCTBO, 3 (HEKTUBHOCTD, ITU(PPOBBIC TEXHOIOTHH, KOPPEISAIHS,
TOYHOE 3eMIIefieNine, (POBBIE (PaKTOPHL.
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