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Economic and statistical analysis of the dairy industry
development in the Republic of Kazakhstan

Abstract

Object: The article examines the main factors affecting milk production and dairy products in Kazakhstan in the
current competitive environment.

Methods: The article uses quantitative data, mathematic-statistical methods of studying connections (correlation-
regression analysis).

Findings: This study focuses on the dairy industry of Kazakhstan and its specificities. We have calculated the fac-
tors affecting the production of milk and dairy products using regression analysis using the example of the dairy indus-
try of the Republic of Kazakhstan. The regression analysis showed that investment in fixed assets has a positive impact
on the performance of this industry and is statistically significant. The results obtained can be used to study the influ-
ence of factors on the dairy enterprise production activities at any level and different ownership forms.

Conclusions: The article examined the key factors affecting the dairy industry in Kazakhstan. It also suggested
priority necessary measures to improve the current development level of the dairy industry.

Keywords: dairy industry; milk and dairy production; trends and prospects for dairy industry.

Introduction

The economic potential of the country is the aggregate ability of the region's economy, its branches, en-
terprises, farms to carry out production and economic activities, produce high-quality products, goods, ser-
vices that meet social needs, ensure the development of production and consumption. Based on this defini-
tion, the economic potential of a region depends on the availability of its natural resources, means of produc-
tion, labor resources, scientific and technical potential, accumulated national wealth, the level of develop-
ment of international relations. The economic potential can also be determined by the aggregate of the re-
gion's economic sectors, enterprises, institutions producing industrial, agricultural, construction products and
providing various services for industrial and non-productive purposes. This principle is the basis for classify-
ing the country's economic potential by area of activity. National food security depends on the accumulated
economic potential of the aggregate of sectors and economic entities of the agro-industrial complex. One of
the main branches of the agro-industrial complex is the dairy subcomplex, whose enterprises produce a wide
range of products to meet the needs of the population.

The global dairy market is expected to grow significantly during the forecast period. Growing global
population, rising per capita incomes, increased consumer awareness of the nutritional value of dairy prod-
ucts and changing consumer dietary patterns are key drivers of market growth. Besides, technological
advances and innovations to obtain more milk from dairy animals are also estimated to contribute to market
growth. Moreover, the dairy sector in most countries is complex, so clearcut strategies and interventions
cannot be easily identified. No single strategy framework can be designed that fits the dairy sector in every
country. Dairy production provides many non-marketed economic benefits, including manure for use on-
farm as fuel or organic fertilizer (in several farming systems manure is the sole source of nutrients for crop
production). Dairy animals are considered a means of safeguarding savings for sale in times of need (e.g.,
injury or disease of a household member), and a form of capital investment. However, there is the risk that
dairy animals are stolen or die.

Increased adoption of sedentary lifestyles, unhealthy eating habits, and increased food awareness are al-
so expected to increase market demand. Major milk and dairy producers have introduced new products with
improved quality and nutritional value to meet growing market demand. These products include skimmed
milk, low-fat energy drinks, and seasonal fruit yogurts (David et al., 2013).
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The food industry has been changing and evolving over the decades to meet customer needs and con-
sumer behavior. This industry is characterized by a complex system of activities related to the supply, con-
sumption, and delivery of food products around the globe. The global dairy industry, as its component, in
turn, consists of many countries with unique production practices and consumer markets. Milk production is
unique as an agricultural product because milk is produced daily and all year round. Dairy production is im-
portant to the economic development and sustainable development of communities in rural areas and the
country as a whole. However, the necessary investment and the availability of local markets and labor is a
constant challenge.

In the case of milk, we can identify four main causes of milk consumption. The first motive is its nutri-
tional composition. In the population, milk is considered one of the most nutritious and balanced foods,
«containing a wide range of essential nutrients needed for growth, development, and overall health and well-
being throughout the life cycle» (The National Dairy Council, 2008, 65; The Dairy Council, 2014, 2015).
The second one is a positive effect on health and the prevention of various diseases, such as the pleasant ef-
fects of milk consumption on the prevention of osteoporosis, lowering blood pressure and reducing the inci-
dence of breast cancer, improving skin quality and texture (Dallmeier, 2012). The last two possible motives
that may attract our local consumers to purchase dairy products such as milk are interrelated - tradition and
breadth of use.

To date, the most popular type of milk is cow's milk, which accounts for 98% of Kazakhstan's milk
consumption. This long-standing tradition has left its mark on our culture and especially in Kazakh national
gastronomy. Several research and development activities have been carried out in the area of research and
studies on the motivations for buying and consuming milk. They showed that the main reasons consumers
bought milk tasted, healthy lifestyle, habit, availability of the product, and its use in the household (Saktaeva,
2010). A group of researchers (Alwis et al., 2009) analyzed factors affecting fresh milk consumption among
consumers in Sri Lanka in 2009 and found that taste and nutritional value have a positive (stimulating) effect
and vice versa, health problems, price levels, and product availability have a negative (scattering) effect on
consumer decisions to buy fresh milk. Similar motives to those already mentioned came from other authors
who identified taste, health, and price as the most important motives for choosing dairy drinks (Kresiii et al.,
2010). However, there are also some discouraging factors that, conversely, create barriers to milk consump-
tion and purchase. Consumers may be affected by some notes and articles in the media that present negative
effects of milk consumption: excessive sputum formation, acne formation, digestive problems, lactose intol-
erance, allergies, or various other health problems caused by milk (Furindova, 2010). Nevertheless, all these
negative views are now increasingly refuted by official statements of domestic and foreign doctors, nutrition-
ists, and other experts in this field (Dairy Council of California, 2015).

Methods

The following scientific methods were used in the study: the deduction method used to perceive the
problems of the economic potential and determine the methods for assessing its level; analysis method for
assessing the production of dairy products in Kazakhstan and identifying factors and reasons for changing its
level; the synthesis method used to obtain generalized research results, to formulate conclusions and general
conclusions on the diagnosis of the current state of the economic potential of the dairy industry; comparison
method used to justify the main direction of growth and effective use of the economic potential of the dairy
subcomplex of the agricultural sector.

Results

The dairy industry is also considered one of the main industries providing a huge number of jobs around
the world. According to FAOSTAT, the Food and Agriculture Organization Corporate Statistical Database,
about 150 million households worldwide are involved in the production of milk and dairy products. Over the
past three decades, total milk production has increased by more than 50%, from 482 million tonnes to 754
million tonnes.

World milk production (81% of cow's milk, 15% of buffalo milk and 4% of other milk) increased by
1.6% in 2018 to 838 million tonnes. India has the largest milk producer in the world, with production in-
creasing by 3.0% to 174 million tonnes, although this was a minor impact on the global dairy market as India
trades only small quantities of milk and dairy products (OECD/FAO, 2019).

The three main dairy exporters achieved increased production in 2018, the European Union (0.8 per-
cent), New Zealand (3.2 percent) and the United States (1.1 percent), which were almost entirely driven by
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higher yields per cow; in New Zealand, the favorable grass environment also played a role. As a result, the
availability of fresh dairy products and processed products for export has increased. In the People's Republic
of China, the world's largest importer of dairy products, milk production increased for the first time in four
years by 1.1% in 2018. Official data on milk production in China were revised downward at the end of 2018
to 15% over the last ten years.

According to statistics from the UN Food and Agriculture Organization (FAO), India and Pakistan, im-
portant milk producers, are expected to contribute more than half the growth in world milk production over
the next ten years, as well as more than 30% of world production in 2028. Production in the second largest
milk producer, the European Union, is projected to grow more slowly than the world average as only a small
proportion of production is exported and domestic demand grows slightly.
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Figure 1. Dynamics of milk production in the world, million tons

Note — OECD/FAO (2019), “OECD-FAO Agricultural Outlook”, OECD Agriculture statistics (database)
http://dx.doi.org/10.1787/agr-outl-data-en.

Asia and the Pacific are expected to be one of the fastest-growing regions for the forecast period. India
accounts for about 20 percent of world dairy production. Population growth, high consumption of dairy
products and accelerated economic growth in the region are factors contributing to significant growth (Ngu-
yen, Hien, 2016).

In modern conditions, the production of dairy products takes a leading place in the agricultural sector of
Kazakhstan. Today, the most popular type of milk is cow's milk (which accounts for 95-98% of Kazakhstan's
milk consumption). Such a long tradition has left consequences in our culture and especially in Kazakh na-
tional gastronomy. This can be proved by the fact that one of the main ingredients from which most Kazakh
national dishes are made is milk and its products. Several research and development activities have been car-
ried out in the area of studying and studying the motives for buying and consuming milk. Many authors have
shown that the main reasons of purchase of milk by our consumers were taste, healthy way of life, habit,
availability of the product and its use in the household (Khassenova et al, 2020; Taipov, 2018).

For Kazakhstan's dairy producers, operating in a market environment has been fraught with serious
problems and significant risks. Even though agrarian sector traditionally played a significant role in the de-
velopment of national economy, and thus, the development of dairy products industry, at first glance, should
be brought at least a decent raw material base, the producers and analysts themselves state the slowdown in
the growth of the industry and anxiously talk about the onset of imports. At the same time, the prices of
dairy products can hardly be called democratic, and some consumers, who are not in the category of the af-
fluent, today not every day can pamper themselves with buying curd or cheese, for example. Meanwhile,
dairy consumption has a direct impact on the health of the nation and reflects the welfare of society. While in
the first half of the prosperous 1980s, Kazakhstan's citizens consumed up to 600 tonnes of dairy products
daily, during the crisis of the 1990s this figure dropped to 125 tonnes per day. The current world crisis has
naturally affected the dairy products market, but analysts believe that in the coming years their consumption
will not decline, but will increase. As for today, the production of milk and dairy products in the country is
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one of the most promising areas of development in the agricultural sector. The dairy industry, which includes
cheese and dairy subbranches, as well as the production of whole milk products, at the present stage is one of
the leading in the structure of the food industry of Kazakhstan.

Despite in-depth research, today many problems in the production of milk and dairy products in Ka-
zakhstan remain unresolved and require in-depth study. The purpose of the article is to study the current state
of the milk and dairy products market in Kazakhstan, identify the main problems and trends in its develop-
ment.

Today, milk production has become an integral part of national food security and support for socially
vulnerable groups, as well as a major source of welfare and employment for rural residents.

At present, there are 148 milk processing enterprises in Kazakhstan, whose production capacity allows
processing about 1.9 million tons of milk per year (34 enterprises produce cheese). The leader in dairy pro-
duction in the Kazakhstan market is FoodMaster Company JSC. Since 2004, FoodMaster has been part of
the international group Lactalis (France). It has two own dairy farms and 16 trading branches. All
FoodMaster enterprises are high-tech dairy plants producing products that meet the general quality standards
of the company.

The current state of milk production in Kazakhstan is accompanied by negative trends in comparison
with other agrarian developed countries. The development of the milk processing industry is significantly
affected by the situation in dairy cattle breeding. Gasoline and diesel fuel prices rise, underdeveloped har-
vesting networks in rural areas, the remoteness of raw material zones from processing centers. As a result,
the processors found themselves in a difficult financial situation. Although, according to the Committee on
Statistics of Kazakhstan, all key industry indicators, such as cattle numbers, milk production and consump-
tion per capita on average, have been growing up since 2014 (Figure 2).
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Figure 2. Key Dairy Industry Indicators of the Republic of Kazakhstan, 2014-2018
Note — compiled by the authors based on the data of the Committee on Statistics of the Republic of Kazakhstan.

Milk production is seasonal, but there is a demand for milk throughout the year, which causes fluctua-
tions in procurement prices. The price of milk remains almost the only lever to influence the development, or
vice versa, the curtailment of this type of business. However, while large enterprises can compete even with
low purchase prices due to the scale of production and diversified nature of the economic activity, small
peasant farms of the population suffer most from its fluctuations. In Kazakhstan, in 2018 the region produced
5,686.2 thousand tonnes of milk. At the same time, the bulk of raw milk was produced in private subsidiary
farms of the population and by individual entrepreneurs and peasant (farm) farms. This fact testifies to the
small commodity of dairy cattle breeding of the republic. The majority of experts and market analysts
believe that one of the reasons for the persistence of negative trends in the milk market is a significant price
fluctuation and their inconsistency with the costs that the producer spends on the maintenance of dairy herd.
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Figure 3. Gross output of livestock production by categories of farms, min. KZT

Note — compiled by the authors based on the data of the Committee on Statistics of the Republic of Kazakhstan.

The main reasons for the high purchase prices of milk in Kazakhstan are its high cost and low produc-
tivity in the industry. Besides, the unfavorable situation is exacerbated by trade and intermediary structures,

through which up to 30% of the dairy market goes.

In the current conditions of Kazakhstan's gradual progress towards achieving its main strategic goal -
the integration of the national economy into the system of world foreign economic relations - the problem of
effective development of individual industries and regions of the country, as well as ensuring the competi-
tiveness of domestic products in both domestic and foreign markets is extremely urgent. It is known that the
quality of milk also determines the quality of processed products. Poor quality of dairy raw materials in the
country and, as a result, dairy products significantly narrows down its markets, especially concerning ex-
ports. Given the current quality of domestic raw materials, the main consumer of domestic dairy products is

the country's population.
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Note — compiled by the authors based on the data of the Committee on Statistics of the Republic of Kazakhstan.
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Thus, the sales volumes of domestic producers of dairy raw materials of own production in all direc-
tions and its import provided a solvent market of dairy products for the country's population and the corre-
sponding export potential.

A method of regression analysis was used to determine factors affecting the production of milk and
dairy products. Regression analysis shows relationships between variables that could be defined as causation.
A variable whose variations need to be explained or predicted is referred to as dependent variables. The pur-
pose of regression analysis is to determine how and to what extent dependent variables change or change as a
result of a change in a fixed variable (MacDonald et al., 2007; Ackerberg et al., 2015). Correlation analysis
tests the interdependency and regression analysis of causal effects among more than two variables. More
than one variable can be assumed to be independent and assess their effect on only one dependent variable.
The nature of statistical information allowed using a linear model of multiple regression. Data for 2004-2018
were taken for analysis from the official website of the Committee on Statistics of the Republic of Kazakh-
stan. As an independent variable, we will consider the volume of milk and dairy products and the factors af-
fecting milk and dairy products that were originally selected: raw milk price index for the previous year;
share of rural population ; investment in agricultural fixed capital; milk production per capita; gross agricul-
tural output (services); food retail volume; cattle stock; milk yield per cow. But, at the construction of the
multiple regression equation the problem of multicollinearity of factors has arisen (André et al, 2007). After
exclusion of the multicollinearity between the selected factors, the method of stepwise regression analysis
remains as follows:

— capital investments (foxassinvest);

— food retailing volume (retailvol);

— share of rural population (agrshare).

A description of the factors under consideration is provided in table 1.

Table 1. Descriptive Statistics

Variable Obs Mean Std.Dev. Min Max
year 15 2011 4.472 2004 2018
milkprod 15 5132.281 298.133 4556.8 5686.211
foxassinvest 15 5450000 2550000 1700000 1.12e+07
retailvol 15 1210000 706000 370000 2690000
agrshare 15 44,142 1.491 42.118 46.916
rawmikpric~d 15 109.193 7.698 97.8 127.7

Note — calculated by the authors on the basis of data from the Committee on Statistics of the Republic of Kazakhstan.

The following statistical parameters were calculated for each variable: mean value, median, dispersion,
standard deviation, minimum and maximum values according to the formulas. As a result, we can say that
the average milk production volume is 5132.8 thousand tons. The rural population of 44.1 is the share of the
rural population in the total number of the country's population, with an average of 44.1%.

To quantitatively estimate the relationship between the variables and to construct a model of the rela-
tionship between the factors, we will construct a regression model based on the following formula:

Milkprod,; = By + B,foxassinvest 4+ f,retailvol 4+ fzagrshare + &, )

Where:

— Milkprod - the production of milk and dairy products;

—t - years from 2004 to 2018

— B0 — i-factor assessment;

— & — other factors not taken into account.

The method of least squares is used to construct the multiple regression equation. As a result of the least
squares method estimation, the data presented in Table 2 are obtained.
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Table 2. Results of regression to all variables

Linear Regression

milkprod Coef. St.Err.  t-value p-value [95% Conf Interval] Sig
foxassinvest 0.002 0.000 3.33 0.008 0.000 0.001 ok
retailvol -0.001 0.000 -2.56 0.029 -0.002 0.000 wox
agrshare -19.205 32.288 -0.59 0.565 -91.147 52.736
rawmikpriceind 4.920 6.146 0.80 0.442 -8.774 18.615
Constant 4609.404 1444.955 3.19 0.010 1389.844 7828.965 **
Mean dependent var 5132.281 SD dependent var 298.133
R-squared 0.808 Number of obs 15.000
F-test 10.548 Prob>F 0.001
Akaike crit. (AIC) 197.675 Bayesian crit. (BIC) 201.215

% p<(.01, ** p<0.05, * p<0.1
Note — complied by the author in the statistical batch program STATA on the basis of data from the Committee on Statistics of the
Republic of Kazakhstan
Regression coefficient R2- 0,808; P-value = 0,000; F-criterion Fisher-10,548. According to the obtained
results, with 80.8% probability, it can be stated that the model is reliable, the connection is statistically con-
firmed.

Discussion

We have calculated the factors affecting milk and dairy production using regression analysis using the
example of the dairy industry of the Republic of Kazakhstan. The conducted regression analysis showed that
investment in fixed assets has a positive impact on the performance of this industry and is statistically signif-
icant. The availability of sufficient investments is a necessary condition for the effective and sustainable de-
velopment of any sector of the national economy Agriculture, including the dairy sector of the country is no
exception, although the sector remains a little attractive to the majority of investors. Therefore, the research
on the improvement of mechanisms of attraction of investments into the agrarian sector of economy and
methods of increase of investment attractiveness of agriculture for maintenance of its sustainable economic
development and improvement of industrial activity of enterprises becomes especially urgent. The volume of
retail trade in food products hurts milk and dairy production. In our case, we have taken the data for the
whole retail trade and the share of milk and dairy products in this turnover is very small. The results obtained
can be used to study the influence of factors on the dairy enterprise production activities at any level and dif-
ferent ownership forms.

Conclusion

Studies have shown that the functioning of the milk and milk products market depends on market infra-
structure, quality raw material base, production status and the solvency of consumers. The problems of the
pricing of agricultural producers of milk have become much more complicated in recent years.

Milk production in Kazakhstan can become a profitable, competitive kind of agribusiness, but this pro-
cess is long and requires significant investments in equipment for optimized feeding of animals, moderniza-
tion and renewal of milking systems, reconstruction of farm premises, purchase of breed composition of a
dairy herd. According to calculations, the profitability of dairy production is 7-9%, this indicator is low
among the total mass of agricultural enterprises. In this situation, the government's assistance is extremely
necessary. Firstly, it concerns ensuring an acceptable tax regime for livestock development. Secondly, the
support of subsidies to the feed base, which will have a positive impact on the dairy sector in the future. We
believe that these ways will allow us to accumulate money for the development of the technical base of dairy
processing enterprises and improve the quality of products. All this is relevant, because, as noted earlier, the
dairy industry is a strategically important sector of the country.
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AJK. Baiiry:xxunosa, JI. Teuui

Kazakcran Pecny0ukacel 00ibIHIIA CYT OHAIPICIHIH JaMYbIH
3KOHOMMKAJBIK K9HE CTATHCTHKAJIBIK TaJIAay

Anoamna

Maxcamur: Kazipri 0acekenecTik xarmaigarsl KazakcTaHgarbl CYT JKOHE CYT OHIMIEPIH OHAIpYre ocep eTeTiH
HETi3ri GakToprapasl 3epTTey.

Odici: Makanaia CaHJBIK MOJIMETTEp KOHE OaillaHBICTapAbI 3ePTTEy YUIIH MaTeMaTHKA-CTATHCTUKANBIK dJicTep
KOJIJAaHBUTFaH (KOPPEISIHUsI-PErPECCUsIIBIK TaIay).

Kopwvimeinow: 3eprrey KazakcTaHmarel CYT eHJIpICI OHE OHBIH epeKIIelikTepiHe apHanrad. bi3 Kazakcran
Pecry0nmKkachIHBIH CYT cajlachl MAJIIMETTEp] HETi3iHAE, CYT KHE CYT OHIMIEPIH OHAIpYIe acep eTETiH (aKTopiIapIsl
PEeTpEeCCHsUIBIK TaJayabl KOJJaHa OTBHIPBIT CCENTENiK. PerpeccHsuIblK Tangay KepCEeTKEHACW, HETI3ri KamuTalFa
CANIBIHFAH WHBECTUIUIAD OCHI CAJaHBIH JKYMBICBIHA OH OCep CTEIi JXKOHE CTATUCTHKAIBIK MAaHBI3IBI. AJBIHFAH
HOTWOKEIIEp Ke3-KeNTeH EHreiIeri sKoHe dpTYPIIi MEHIIIK HbICAHIAPBIHAAFBI CYT KOCITOPHBIHBIH OHIIPICTIK KI3METIHE
(hakTopIapIbIH 9CEPiH 3ePTTEY YIIiH KOJTAHbLIA aTajIbl.

Tyorcvippimoama: KazakcTaHHBIH CYT OHAIpICIHE ocep eTeTiH Heri3ri ¢gakropiap 3eprrenred. CyT eHepkaciOiHiH
JlaMy JIEHTeiH apTThIPY YIIiH OipiHII Ke3eKTeri KaXeTTi Iapanap YChIHBIUIFaH.

Kinm co30ep: cyT eHepkaciOi, CYT %oHE CYT OHIMIEPI, CYT CaNaChIHBIH AaMy KapKbIHBI MEH OOJIaliarsl.

AJK. Baiiry:xxunosa, JI. Teuui

IKOHOMHMKO-CTATUCTHYECKUH aHAIN3 PAa3BUTHUS
MOJIOYHO# oTpacau Pecnmyosuku Kazaxcran

Annomauusn

Ienv: W3yueHne OCHOBHBIX (DAaKTOPOB, BIUSIIONIMX Ha IPOU3BOJACTBO MOJIOKA M MOJIOYHBIX MPOIYKTOB
Ka3axcTaHa B HEIHEIIHHUX YCIOBHUAX KOHKYPEHIIHH.

Memooui: B craTbe MCHONB3YIOTCS KOJIMYECTBEHHBIE JaHHBIC, MATEMATHKO-CTATUCTUYECKUE METOJIBI U3YUCHHS
cBsA3el (KOppeNALUOHHO-PErPECCHOHHBIN aHaNN3).

Pesynvmamei: JlaHHOE MCCIENOBaHME TOCBSIICHO MOJIOYHOHW oTpaciu Kasaxcrana m ee ocobeHHocTsM. Hamu
ObUTH paccUHTaHbl (PAKTOPBI, BIMSAIOINE HA TPOU3BOACTBO MOJIOKA M MOJIOYHOH MPOYKINH, C TOMOIIBIO PETPECCHOH-
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HOTO aHaliu3a Ha MpUMepe MOJIoUHOU oTpaciu Pecnyonuku Kasaxcran. [IpoBefeHHBIN perpecCHOHHBIN aHAN3 TIOKa-
3aJl, 4YTO UHBECTHLIMKA B OCHOBHOM KamWTal MOJOXKHUTEIbHO BIHUAIOT HAa PE3YJIbTAThl NEATEIbHOCTH JAaHHOM OTpaciu U
CTaTUCTHYECKH 3HAYMMEI. [loTydeHHBIe pe3ynbTaThl MOTYT OBITh MCIIOJIB30BAHbI I M3yUeHHS BIUSHUSA (PaKTOpOB Ha
MIPOU3BOJICTBEHHYIO JIEATEIHLHOCTh MOJIOUHBIX MIPEIIPUSATHH JTI000TO YPOBHA U pa3HOU (POPMBI COOCTBEHHOCTH.

Buvi6o0bi: I3ydeHpl OCHOBHBIE (DaKTOPHI, BIHUSAIONIAE HAa MOJIOYHYIO oTpacib Kazaxcrana. [IpeanosxkeHsl mpruopu-
TETHBIE MEPHI 110 TIOBBIIICHUIO YPOBHS PA3BUTHS MOJIOYHOH IIPOMBIIIICHHOCTH.

Kniouegvie crosa: Mono4Hasi OTPACIb, MOJIOKO M MOJIOYHASI TPOAYKIINS, TCHACHIIMU U MEPCHEKTUBBI MOJIOYHOM
oTpaciu.
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