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Abstract

This research article examines the impact of key external economic factors on food security in Kazakhstan,
particularly focusing on the dynamics of domestic food prices in relation to global economic fluctuations. The
purpose of the study is to identify and empirically analyze significant external economic determinants influencing
Kazakhstan’s food security, providing evidence-based insights for policymakers. The research methodology includes
quantitative econometric methods, specifically ordinary least squares regression, correlation analysis, and principal
component analysis, utilizing annual statistical data from 2010 to 2024. The study is comprehensive and covers
macroeconomic indicators such as the national Food Price Index, exchange rates, global food prices, GDP per capita,
and government agricultural expenditures. The main results of the study show that global food prices and national
income levels significantly influence domestic food price stability, whereas the direct short-term effects of currency
fluctuations and government agricultural expenditures are statistically less pronounced. The analysis of statistical
data highlights Kazakhstan’s susceptibility to global economic shocks and logistical disruptions, underscoring the
country’s vulnerability due to import dependency and currency volatility. The study contributes to the literature by
systematically addressing external economic determinants of food security in the context of Kazakhstan, an aspect that
remains relatively underexplored in previous research. The practical significance of this research lies in its capacity
to inform policymakers and stakeholders on adaptive strategies for enhancing the resilience and sustainability of
Kazakhstan’s food security framework in the face of increasing global uncertainties.

Keywords: food security, food safety, external economic factors, food prices, food system, economic shocks,
principal component analysis, econometric modelling.
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Introduction

Amid global instability driven by economic, geopolitical, and climate-related changes, the
issue of food security has become increasingly critical. Food security is not merely a matter of food
availability, but a key indicator reflecting economic resilience, social stability, and the quality of life
within a country. According to the United Nations Food and Agriculture Organization (FAO), food
security is achieved when all individuals at all times have physical, economic, and social access to safe
and nutritious food sufficient to lead an active and healthy life.

For Kazakhstan, a country with considerable agricultural potential, maintaining food security
is a central goal of state policy. Despite favorable natural resources, a developing agricultural
infrastructure, and substantial governmental support for agriculture, the country remains vulnerable
to external economic influences. Such vulnerabilities become evident in the fluctuations of food
prices, disruptions to international trade channels, import dependence in certain food categories,
and pronounced currency volatility. Collectively, these factors exert direct effects on both domestic
agricultural production and consumer access to food.

In recent years, external shocks have intensified considerably. The COVID-19 pandemic,
geopolitical conflicts, and global energy crises have disrupted global logistics, elevated world food
prices, and significantly impacted agricultural production costs [1]. Consequently, food security
has emerged as not just a domestic concern but a prominent international challenge, necessitating
comprehensive and systematic analysis.

Numerous studies have explored the external economic determinants of food security, emphasizing
the complex interplay between global market dynamics and national food systems. Kalkuhl M.
highlight the strong pass-through effect of international food prices on domestic markets in developing
countries [2]. Herwatz H., Sausedo A. stress that global food price volatility, driven by biofuel policies
and speculation, significantly impacts food accessibility [3]. Stone R. and others demonstrate that
rising food prices disproportionately harm low-income populations, increasing food insecurity [4].
Chen D., Gummi U. and others identify exchange rate fluctuations and oil prices as critical drivers
of global food price spikes [5]. Samal., Ummalla M., Goyari P., Sami J. argue that inflation and
currency depreciation aggravate food crises in small open economies. provide econometric evidence
linking world food prices and macro shocks to domestic inflation [6, 7]. FAO emphasize the growing
role of geopolitical risks and supply chain disruptions in food price formation [8]. These findings
collectively underscore the importance of evaluating global economic forces when assessing national
food security, especially in import-dependent and vulnerable economies like Kazakhstan.

As an open economy with extensive international trade connections, Kazakhstan requires an in-
depth assessment of how external economic factors affect domestic food security. Currency volatility,
global market dependence, and rising international food prices are pivotal considerations due to their
pronounced effects on national food-price stability [9]. Empirical findings in Kazakhstan confirm that
during episodes of external economic disturbances (notably in 2008, 2014, 2020, and most recently in
2022), sharp increases in food inflation and associated declines in purchasing power have contributed
significantly to social vulnerability.

This paper aims to identify and analyze key external economic factors significantly influencing
food security in Kazakhstan. Specifically, the research empirically assesses macroeconomic indicators
such as exchange rates, the global FAO food-price index, governmental agricultural expenditures, and
GDP per capita. The analysis is complemented by a statistical evaluation using annual data from 2010
to 2024, highlighting significant relationships among these variables.

Previous research has extensively documented the role of internal factors such as agricultural
productivity, infrastructure, household income, and governmental support mechanisms in maintaining
food security. However, the influence of external economic variables, despite their rising prominence
in the globalized economy, remains less thoroughly examined, especially within the Kazakh context.
Recent international studies underline the importance of global food prices, currency instability, and
geopolitical risks as major determinants of food vulnerability in open economies [ 10—12]. Nevertheless,
domestic research has largely focused on internal production capacity without systematically exploring
external economic impacts.
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The relevance of this study is underpinned by the necessity of evaluating the extent to which
external economic factors shape Kazakhstan’s food security, particularly given intensifying global risks
including geopolitical tensions, fluctuating world prices, and pronounced currency volatility. Despite
Kazakhstan’s agrarian orientation and potential for food exports, dependency on imported products
and agricultural inputs continues to exacerbate its vulnerability to external economic shocks [13].

The object of this research is the food prices index of Kazakhstan as an economic category. The
subject is the external economic determinants influencing the national food security status.

The main goal of the study is to identify and empirically analyze key external economic factors
significantly affecting Kazakhstan’s food security.

To achieve this objective, the following tasks were set:

+ Review existing theoretical frameworks and empirical studies addressing external economic
influences on food security.

¢ Identify and classify external economic factors according to their channels of influence on
Kazakhstan’s food system.

+ Quantitatively assess and highlight the most significant determinants using econometric analysis
and expert evaluations.

¢ Provide policy recommendations aimed at reducing national food system vulnerabilities to
external economic shocks.

The research hypothesis proposes that global food prices, national income levels, currency
fluctuations, and government agricultural expenditures constitute primary external economic
determinants influencing Kazakhstan’s food price stability, though their respective impacts differ in
magnitude and significance.

The practical implications of the study are aimed at supporting governmental bodies, policymakers,
academic researchers, and expert communities in developing adaptive, evidence-based strategies that
mitigate Kazakhstan’s vulnerability to external economic shocks, thereby enhancing the sustainability
and resilience of the national food security framework.

Materials and methods

The purpose of this section is to assess the reliability of the methods employed and their potential
influence on the obtained results. This study adopts a structured methodological approach, incorporating
both quantitative and statistical tools to examine the impact of external economic factors on food
security in Kazakhstan. The research process involved several sequential stages, beginning with the
selection and justification of relevant indicators based on theoretical considerations and literature
review, followed by the collection, verification, and statistical processing of empirical data.

The data employed in this analysis covers the annual period from 2010 to 2024 and includes key
macroeconomic indicators such as the domestic Food Price Index (FPI_KZ), nominal exchange rates
(CURRENCY, tenge to US dollar), the FAO global food price index (FAO_INDEX), government
agricultural expenditures (GOV_AGR_EXP), and GDP per capita (GDP). Official data sources utilized
in this study comprise the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan,
the National Bank of Kazakhstan, the FAO Statistical Database (FAOSTAT), World Bank databases,
and the International Monetary Fund (IMF).

To assess the empirical relationships among these variables, the methodological framework of
the study relies primarily on econometric modeling, specifically the OLS regression technique. The
regression model was specified to quantify the direct influence of selected independent variables —
CURRENCY, FAO INDEX, GOV_AGR EXP, and GDP — on the dependent variable, FPI KZ.
This approach enables the identification of statistically significant relationships and estimation of
marginal effects. Diagnostic tests — including R-squared, adjusted R-squared, F-statistics, Durbin—
Watson statistics, and the significance of coefficients — were employed to evaluate model reliability,
explanatory power, and potential econometric issues such as autocorrelation or multicollinearity.

Additionally, Principal Component Analysis (PCA) was performed to investigate underlying latent
factors and reduce potential multicollinearity among the explanatory variables. PCA provided insights
into variable clustering and clarified the main sources of variability within the dataset. Correlation and
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covariance matrices were generated to preliminarily assess potential multicollinearity and confirm the
appropriateness of variables chosen for regression analysis.

The statistical analyses were conducted using the econometric software package EViews version
12. Data visualization and supplementary descriptive statistics were produced using Microsoft Excel
2021. The combination of these analytical tools facilitated a comprehensive interpretation of empirical
findings and reinforced the robustness of the conclusions drawn.

Overall, the reliability and validity of the research methods are supported by the utilization of verified
official data, transparent econometric procedures, and careful attention to potential methodological
limitations. The structured methodological approach employed in this study ensures that the derived
results offer robust empirical insights into the influence of external economic factors on Kazakhstan’s
food security, providing a sound basis for policy recommendations and further scientific exploration.

Results and discussion

Fluctuations and shocks in global food prices remain among the primary external threats to
food security. Recurrent price spikes — such as the global food crises of 2007-2008 and 2010-2011,
as well as surges observed during the COVID-19 pandemic and following the outbreak of conflict
in Ukraine in 2022 — have triggered severe economic disruptions worldwide. Indeed, within a few
months after February 2022, real global food prices reached their highest levels in the past six decades,
accompanied by a sharp rise in fertilizer prices (more than doubling), which severely impacted food-
importing countries [14, 15].

Rising and highly volatile world prices directly reduce food accessibility, especially in vulnerable
economies. Recent studies indicate that price shocks over recent years have significantly intensified
global hunger and poverty. For example, in 2022 alone, approximately 75 million people worldwide
were pushed into extreme poverty, and about 29% of the global population experienced moderate or
severe food insecurity [16]. The primary cause was food-price inflation, which erodes the purchasing
power of the poorest households, who typically allocate the lion’s share of their income to food. Price
volatility also adversely affects agricultural producers: abrupt fluctuations complicate agricultural
planning and investment decisions, distort resource allocation (such as fertilizers and land use), and
can ultimately reduce productivity growth rates. Thus, instability in global food markets creates
additional risks for both consumers and producers of food.

For countries deeply integrated into global agricultural markets, the transmission of global prices
to domestic food markets becomes critically important. When global price shocks fully transmit to
domestic prices, external factors predominantly determine national food inflation. In such scenarios,
policymakers must either engage in international cooperation to stabilize prices or safeguard the
domestic market through measures such as price regulation, subsidies, and establishing strategic
reserves. Conversely, when transmission is weak, local factors moderate global price fluctuations,
making domestic price management a priority. Nevertheless, even with incomplete transmission,
global price trends still significantly shape the environment of national food markets.

Kazakhstan, being a major exporter of cereals, benefits from high global wheat prices through
increased export revenues [17]. However, the country also depends on imports for several food
categories, rendering it vulnerable to global food inflation and associated social tensions. In 2022,
Kazakhstan experienced an acceleration of food inflation (reaching double-digit levels), partly driven
by the global surge in food prices and logistical disruptions. This underscores the need to consider
external price factors when ensuring the accessibility of essential food products at the national level.

Other external economic threats to food security include currency-financial crises and
macroeconomic shocks. Sharp fluctuations in national exchange rates directly impact food security
in import-dependent countries. Currency devaluation increases food import costs, thereby reducing
both the physical availability and economic accessibility of food. Lebanon provides a stark empirical
example: amid prolonged economic crisis and political instability, the Lebanese pound lost most of
its value, driving up food prices and pushing a significant share of families into poverty. Studies
document that, following Lebanon’s 2020 economic shock, the share of food-secure households in
Beirut dropped dramatically from 71% to just 2% of the population — illustrating vividly how currency
collapse and inflation devastate people’s access to food [18].
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Macroeconomic shocks on a global scale — such as financial crises or the COVID-19 pandemic —
also have indirect implications for food security. The pandemic led to significant income reductions and
job losses for millions of people, severely weakening their capacity to purchase food. Simultaneously,
governments in developing countries, facing declining GDP and reduced budget revenues, encountered
difficulties funding food assistance programs for their populations. For instance, a number of
countries in Africa and Asia experienced simultaneous currency depreciation and rising prices for
basic commodities, exacerbating existing issues of hunger and malnutrition [19]. In general, economic
instability and currency risks amplify vulnerabilities within food systems, especially for countries
reliant on imports or lacking robust safety nets such as state reserves and comprehensive social support
programs.

Kazakhstan is notably susceptible to these types of risks. While the tenge is considered a commodity-
based currency supported by exports such as oil and grain, external shocks — such as falling oil prices
or sanctions targeting key trading partners — can trigger rapid devaluation. This scenario was observed
in 2015 and again in early 2022, directly impacting prices for imported food items. Exchange-rate
volatility complicates planning processes for food imports and necessitates government mechanisms
to mitigate these risks, including adequate foreign exchange reserves to stabilize currency fluctuations
or agreements to conduct trade in stable currencies, thereby protecting domestic markets from external
financial disruptions [20, 21].

Additionally, global disruptions to logistics and food supply chains have emerged as prominent
risk factors in recent years. The COVID-19 pandemic vividly exposed vulnerabilities within extended
food supply networks: lockdown measures, border closures, and quarantine restrictions significantly
disrupted transportation networks, slowed international trade, and led to labor shortages in agriculture
and food-processing sectors. Studies indicate that COVID-19 affected virtually every stage of the food
supply chain — from harvesting (due to unavailability of seasonal workers) to processing, transportation,
and retail distribution. These logistical disruptions resulted in reduced food availability, shipment
delays, and localized price spikes. Simultaneously, in certain regions, surpluses of perishable goods
accumulated due to their inability to reach consumers promptly, negatively affecting farmer incomes
and limiting food accessibility for consumers [22].

Beyond the pandemic, geopolitical conflicts and emergencies also disrupt global food logistics. A
prominent example is the war in Ukraine that began in early 2022. Military actions and the blockage
of Black Sea ports virtually paralyzed grain exports from one of the world’s major grain-producing
regions, prompting urgent international interventions — such as the UN-mediated grain deal — to
partially restore supplies. Simultaneously, damaged infrastructure, sanctions-related restrictions on
transportation, and cargo insurance issues created unprecedented logistical barriers. At the global
level, these events significantly contributed to the surge in international food prices, as mentioned
earlier. Moreover, escalating logistical costs (due to rising fuel prices, container shortages, and limited
shipping capacity) increased the final cost of products, disproportionately impacting remote and
import-dependent countries.

These logistical challenges highlighted the need to reduce excessively long supply chains and
develop more resilient, regional food networks. Research indicates that during the pandemic, the
greatest resilience was observed among food systems capable of shifting quickly from global supply
chains to local food sources. Reducing the distance between producers and consumers — through local
production development and strategic reserves — is viewed as a critical resilience-enhancing factor.
Consequently, many countries are reassessing their dependence on global logistics. For example, in
Central Asia, transit disruptions via traditional routes (e.g., through Russia) have led to increased
interest in alternative supply paths across the Caspian Sea and heightened emphasis on local storage
of strategic commodities.

As a landlocked country, Kazakhstan is particularly sensitive to global logistical disruptions. Its
food imports (fruits, sugar, vegetables, edible oils, etc.) depend heavily on railway and road transport
routes through neighboring countries. Any disruptions to these routes — whether due to pandemics,
sanctions, or natural disasters — immediately affect domestic markets. In 2020, the temporary closure
of borders with China resulted in short-term shortages of certain fruits and vegetables. Similarly, in
2022, disruptions in transit through Russia complicated procurement of sugar and other essential
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goods. These cases underline Kazakhstan’s critical need to enhance local food processing and storage
capacities and diversify logistics routes to mitigate the impact of global disruptions.

Table 1 — Dynamics of Food Price Index and Macroeconomic Variables in Kazakhstan (2010-2024)

Years FPI KZ CURRENCY, FAO INDEX GOV_AGR_EXP, GDP, dollars
tenge million dollars

2010 110,1 147,4 106,9 1174,0 9070,8
2011 109,1 146,6 131,8 1561,7 11 634,1
2012 105,3 149,1 122,8 1697,7 12 386,9
2013 103,3 152,1 120,1 1491,6 13 890,6
2014 108,0 179,2 115,0 1780,5 12 807,4
2015 110,9 221,7 93,1 1573,0 10 510,7
2016 109,7 342,2 92,0 1282,2 7714,8
2017 106,5 326,0 97,9 1661,0 9247,6
2018 105,1 344,7 95,8 1386,2 9812,5
2019 109,6 382,8 94,9 1819,8 9812,5
2020 111,3 413,0 98,1 1930,5 9121,7
2021 109,9 426,0 125,7 2017,7 10 370,8
2022 125,3 460,5 144,5 2203,7 11 476,6
2023 108,5 456,3 124,5 21244 131534
2024 105,5 4694 122,0 2256,5 14 291,3

2024 to 2010

growth rate, % -4,2 218,6 14,2 92,2 57,6

Note: Complied according to the sources [23, 24].

In analyzing the dynamics of food prices, it is crucial to take into account both external and
domestic economic factors that can shape price formation and volatility. In this study, the Food
Price Index for Kazakhstan (FPI_KZ) is chosen as the core dependent indicator, reflecting the cost
movement of a basket of food items in the domestic market. To capture potential drivers of this index,
we consider:

1. CURRENCY (tenge to US dollar).

Exchange-rate fluctuations directly affect the cost of imported food products and agricultural
inputs (such as seeds, fertilizers, and machinery). A depreciation of the tenge typically increases
import costs, fueling higher domestic prices, while appreciation can alleviate inflationary pressure in
the food sector.

2. FAO _INDEX.

This global benchmark reflects international price trends for major food commodities, such as
cereals, oils, and sugar. As Kazakhstan is partly integrated into world agricultural trade, global shocks
or rallies in food prices can filter into the domestic market.

3. GOV_AGR_EXP (government expenditures on agriculture, forestry, and fisheries).

State support and subsidies can stabilize or boost local production capacity, mitigate input costs,
and therefore influence the degree to which external shocks affect internal prices. It also indicates the
government’s commitment to strengthening the agri-food sector.

4. GDP (gross domestic product) per capita.

A proxy for overall economic health and purchasing power. Changes in real income levels can shift
consumption patterns, potentially increasing or moderating the local demand for food items. Higher
incomes sometimes ease supply constraints through new investments, yet can also raise consumption
demand — and, with it, prices.

Against this backdrop, table 1 provides year-by-year data on the Food Price Index (FPI _KZ),
the tenge-to-dollar exchange rate (CURRENCY), the global FAO food price index (FAO INDEX),
government expenditures on agriculture (GOV_AGR EXP), and GDP per capita in Kazakhstan’s
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economy. Additionally, the last row reports the overall percentage change from 2010 to 2024, offering
a concise measure of long-term growth or contraction in each indicator.

Starting at 110.1 points in 2010, the FPI KZ index fluctuates around the 100—110 range in most
years. A notable spike occurs in 2022, reaching 125.3, but it drops to 105.5 by 2024. Over the entire
period, FPI KZ posts a slight net decrease of 4.2%. This suggests that, despite interim peaks, the
index ultimately softened relative to its initial value. Such a trajectory may point to stronger domestic
supply, policy interventions, or dampening demand in certain years.

Then, the tenge experiences a dramatic rise from 147.4 tenge per dollar in 2010 to 469.4 in 2024.
In percentage terms, this equates to a surge of approximately 218.6%. Several devaluation episodes
(notably around 2015-2016) help explain why domestic producers have faced higher imported input
costs, potentially inflating local food prices — though the direct link depends on other macro conditions,
including global food markets.

Globally, the FAO index grows by around 14.2% from 2010 (106.9) to 2024 (122.0). Within the
period, it peaks above 140 in 2022, indicating sharp international rallies in major food commodities.
Although it subsides later, the overall upward trend suggests a sustained global demand-and-supply
imbalance that can feed into Kazakhstan’s domestic price structure.

Public spending on agriculture, forestry, and fisheries essentially doubles — rising by 92.2% over
the sample. From 1,174 million dollars in 2010 to 2,256.5 million in 2024, this expansion signals a
growing governmental commitment to bolster production, infrastructure, and resilience in the agri-
food sector. Whether these funds fully stabilized the local food market remains subject to deeper
econometric testing, but it clearly indicates an intent to mitigate external shocks.

National income per capita climbs by 57.6% over the time span, reflecting underlying economic
development — although intermediate dips occur (e.g., in 2015-2016). Rising GDP implies a higher
purchasing capacity, which can encourage greater food consumption and investment in agricultural
technologies, both affecting price levels in the domestic market.

In summary, table 1 highlights the multi-faceted nature of food price dynamics in Kazakhstan.
While the Food Price Index itself saw moderate fluctuations and a mild overall decline, other indicators —
like the steep currency devaluation and substantial growth in public agricultural spending — suggest
significant underlying structural changes. Furthermore, the global FAO index’s upsurge underscores
external pressures that may have intermittently driven local price spikes. These descriptive patterns
form a basis for further econometric
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Figure 1 — Comparative Dynamics of the FAO Food Price Index
and Kazakhstan’s Food Price Index (2010-2024)

Note: Complied according to the sources [23, 24].
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As illustrated in figure 1, both the FAO Food Price Index and Kazakhstan’s domestic Food
Price Index (FPI_KZ) demonstrate notable fluctuations over the 2010-2024 period, with partially
synchronized peaks in 2011-2012 and 2022. These concurrent surges reflect global food crises and
price shocks linked to events such as the COVID-19 pandemic and the Russia—Ukraine conflict. While
the FAO Index shows a cumulative increase of 14.2%, Kazakhstan’s FPI KZ ends slightly below its
2010 level (— 4.2%), suggesting that domestic price controls or localized factors may have moderated
global transmission effects.

Several international studies by FAO, Tadesse G. and etc. [25, 26] emphasize the partial but
significant transmission of global food prices into domestic markets, especially in import-dependent
economies. The comparative graph supports this pattern, confirming that Kazakhstan — while showing
some insulation — remains exposed to international price volatility. This underscores the importance
of continuous monitoring of global food markets and adaptive domestic strategies to mitigate external
shocks .

FPI KZ CURREMCY FAQ INDEX GDP GOV AGR EXP

Mean 109 2067 307.7973 112.3316 11020 11 1730 .630
Median 1091000 3421600 114.9632 10510.70 1697.720
Maximum 125 3000 469 4400 144 5099 14291 30 2256 540
Minimum 103.3000 146.6200 91.95304 7714.800 1173.980
Std. Dev. 5056603 1282040 16.561179 1967 732 331.0482
Skewness 2159011 -0.156440 0261410 0.165907 0.037197
Kurtosis 8.087084 1.402996 1911585 1930303 2002768
Jarque-Bera 2782733 1665196 0911242 0.783971 0625003
Proba bility 0.000001 0.437098 0634054 0.675714 0.731614
Sum 1636.100 4616.960 1684 .974 165301.7 25960.35
Sum Sg. Dev_ 357 9693 2301079 3816950 54207592 1534301,
Observations 156 15 15 15 15

Figure 2 — Descriptive Statistics for Key Variables (2010-2024)

Note: Compiled based on our own calculations.

The descriptive statistics presented in figure 2 provide a deeper understanding of the distributional
properties of each variable under study. The Food Price Index (FPI KZ) exhibits a mean of
approximately 109.21 with a standard deviation of about 5.06, indicating moderate fluctuations. Its
skewness of 2.16 and kurtosis of 8.09 point to a right-leaning distribution and heavier tails, consistent
with occasional price spikes that elevate the index above typical levels. These patterns may reflect
sudden demand surges, supply shortfalls, or global market disruptions that occasionally transmit into
the domestic food sector.

In contrast, the exchange rate (CURRENCY) demonstrates a comparatively low skewness of —
0.16 and a kurtosis around 1.40, hinting at a distribution closer to normal for this particular sample
period. Notably, its higher standard deviation of 128.20 signals significant swings in the tenge’s value,
a key factor likely influencing import costs and, consequently, local food prices. The FAO index
(FAO_INDEX), meanwhile, has a moderate mean of 112.33 and exhibits neither extreme skewness
nor high kurtosis, suggesting more balanced fluctuations in global food prices across 2010-2024.

GDP per capita, averaging 11020.11 dollars and ranging between 7714.80 and 14291.30, remains
relatively evenly distributed with a skewness of 0.17 and a kurtosis of 1.93. Its Jarque—Bera probability
above 0.67 implies no strong deviation from normality. This outcome aligns with the notion that the
economy’s growth trajectory, while occasionally volatile, has overall maintained a steady progression.
Government agricultural expenditures (GOV_AGR_EXP) reveal a mean of 1730.69 million dollars
and a maximum of 2256.54 million dollars, but with modest skewness and kurtosis. These statistics
imply that public funding in the sector has increased over time without severe year-to-year spikes,
although the standard deviation of 331.05 still indicates a nontrivial level of variation in annual
allocations.

Taken collectively, these distributional characteristics help contextualize the subsequent
econometric investigations. FPI KZ’s pronounced right skew and high kurtosis underscore the
possibility that food prices in Kazakhstan are susceptible to episodic shocks, whereas the more
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moderate distributions of the other variables suggest a stable but evolving macroeconomic backdrop.
Although the exchange rate displays substantial variance, it does not show a heavy-tailed or highly
skewed distribution for this time window, pointing to a potentially smoother, albeit sizeable, transition
from one regime to another. Overall, figure 2’s descriptive measures serve as an empirical backdrop
against which the relationships among food prices, currency movements, global market signals,
economic well-being, and public agricultural support can be explored.

Covariance Analysis: Ordinary
Date: 0415/25 Time: 21:47
Sample: 2010 2024

Included observations: 15

Covariance
Correlation FPl KZ CURREMCY FAQ MOEX COP GOV AGR
FPI_KZ 23 BE462
1.000000
CURRENMCY 221.5639 15340.53
0366186 1.000000
FAQ_INDEX 27 BART05 111.9829 254 4633
0.353625 0.056679 1.000000
GOP -2012.001 -18532 749 19895.09 3613834,
-0 216654 -0.078711 0.6R6068 1.000000
GOV AGR EXP 5435766 27607.38 2740.642 3029231 102286.7
0.247916 0.696940 0.537193 0.493248 1.000000

Figure 3 — Correlation (Covariance) Matrix of Key Variables (2010-2024)

Note: Compiled based on our own calculations.

The correlation (covariance) matrix depicted in figure 3 provides insights into the linear
relationships among the selected macroeconomic and price variables. FPI KZ exhibits moderate
positive correlations with CURRENCY (0.366) and GOV_AGR_EXP (0.348), aligning with the
notion that an increasingly volatile exchange rate and higher government spending could each raise
domestic food prices. Meanwhile, FPI_KZ’s correlation of 0.354 with FAO INDEX reinforces the
idea that global price movements modestly transmit into Kazakhstan’s market; if world prices trend
upward, domestic price indices may follow suit. In contrast, FP1 KZ and GDP are negatively correlated
(= 0.217), suggesting that higher per-capita income might correspond to somewhat lower food price
levels, at least within the scope of these data.

Another notable feature is the relatively strong positive correlation (0.697) between CURRENCY
and GOV_AGR_EXP, indicating that government support for agriculture tends to increase in
phases when the tenge depreciates or experiences heightened fluctuations. This could reflect policy
interventions intended to offset rising production costs when imported inputs become more expensive.
FAO_INDEX also shows moderate to strong links with GDP (0.656) and with OIL_PRICES in a
related context (not shown here but previously observed), emphasizing how broader macroeconomic
performance and energy market swings can resonate with global food prices.

Overall, the matrix suggests that none of the variables are perfectly collinear, yet several pairs —
such as CURRENCY and GOV_AGR_EXP — bear notable shared variance. For modeling purposes,
this warrants careful specification to avoid overstating or double-counting the same underlying
economic influence. In particular, analysts may consider excluding or lagging one of the highly
correlated variables if they suspect redundancy or if the goal is to isolate distinct channels through
which external shocks and domestic policies shape the behavior of food prices.

Building on the moderate-to-strong pairwise relationships highlighted by the correlation matrix,
the next step involves gauging the joint influence of the selected macroeconomic factors on the Food
Price Index. Figure 4 presents an OLS regression model where FPI KZ is regressed on CURRENCY,
FAO INDEX, GDP, and GOV_AGR_EXP.
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Dependent Variable: FPI_KZ
Method Least Squares
Date: 041525 Time: 21:47
Sample: 2010 2024
Included observations: 15

Wariable Coefficient Std. Error t-Statistic Prob.

CURREMCY -0.004171 0.015806  -0.263898 074972

FAD INDEX 0.214604 0.089708 2392253 0.0378

GDP -0.002418 0.000855 -2 826261 0.0180

GOV AGR EXP 0.007850 0.007355 1.067330 0.3109

C 99 44025 7 596163 13.09085 0.0000

R-squared 0.591708 Mean dependent var 109.2067

Adusted R-squared 0428391 S0 dependent var 5.056603

S.E. of reqression 3.823036  Akaike info criterion 5781168

Sum squared resid 146.1560  Schwarz criterion 6.017185

Log likelihood -38.35876  Hannan-Quinn criter. 5.778654

F-statistic 3.623069 Durbin-\WWatson stat 2330814
Prob(F-statistic) 0.044915

Figure 4 — OLS Regression Results: FPI KZ
and Selected Macroeconomic Factors (2010-2024)

Note: Compiled based on our own calculations.

In this specification, the model achieves an R-squared of 0.59, indicating that approximately
59 percent of the variation in the domestic food price index is collectively explained by these four
variables. Notably, FAO INDEX and GDP each demonstrate statistical significance at the 5 percent
level, reflecting that global food price shifts and national income can exert meaningful, albeit
contrasting, pressures on local food costs. The coefficient for FAO INDEX (0.2146) indicates that a
one-point rise in the global index corresponds to a 0.21 point increase in FPI_KZ, all else being equal.
By contrast, GDP’s negative coefficient (—0.0024) suggests that higher per-capita income levels may
be associated with a damping effect on domestic food prices, presumably through productivity gains
or improved supply-side responses that mitigate inflationary spikes.

In contrast, the coefficient for CURRENCY is negative (—0.0042) but statistically insignificant
(p = 0.80), underscoring that currency fluctuations, while substantial, may not linearly map onto FPI
KZ once other variables are considered. Meanwhile, GOV_AGR_EXP (0.0079) is positive yet also
lacks significance (p = 0.31), implying that direct government spending in the agricultural sector, as
measured here, does not independently predict short-term movements in the food price index.

Taken together, Figure 4 highlights an interplay in which global market signals (FAO_INDEX) and
domestic economic health (GDP) emerge as the primary identified drivers of food price fluctuations.
While currency shifts and agricultural outlays may still play a background or lagged role, their
immediate direct impact appears limited in this dataset. Further research, potentially incorporating
higher-frequency observations or lag structures, could better capture delayed or indirect transmission
channels from exchange-rate regimes and public agricultural investments into the prices of essential
food commodities.

To formalize the relationship examined above, we can posit a linear model that captures how
selected macroeconomic and external factors might shape domestic food prices. The OLS specification
used in this section may be written as:

FPlg; = 99.44 — 0.00417(CURRENCY) + 0.2146(FAOypgx ) — 0.0024(GDP)
+0.00785(GOVay gy ) + &

These results suggest that global food prices (FAO_INDEX) and domestic income levels (GDP)
exert statistically meaningful effects on the Food Price Index in Kazakhstan, while short-term variations
in the exchange rate (CURRENCY) and government spending in agriculture (GOV_AGR _EXP) are
less conclusive within this particular dataset and model specification.
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Principal Components Analysis

Date: 041525 Time: 2150

Sample: 2010 2024

Included observations: 15

Computed using: Ordinary correlations
Extracting 5 of 5 possible components

Eigenvalues: (Sum= 5, Average = 1)
Curmulative Curmulative

MNumber Value Difference Propartion Yalue Proportion
1 2. 396937 0.890707 0.4794 2386937 0.4794
2 1.506230 0.650194 03012 3903167 0.7806
3 0.856038 0.695646 01712 4750203 0.9518
4 0.160390 0.079983 00321 4 918593 0.9839
5 0.080407 — 0061 5.000000 1.0000

Eigenvectors (loadings):

Variable PCH PC2 PC3 PC4 PC5
FPI KZ 0.317290 0.475096 0.673162 0.404314 0.238733
CURREMCY 0.330448 0.521389 -0.488524 -0.368180 0.456815
FAC_INDEX 0.503631 -0.326248 0.432604 -0.662455 -0.118001
GDP 0.379068 -0.623013 -0.164560 0.392058 0.536072
GOV_AGR_EXP 0.597704 0.085625 -0.306547 0.329268 -0.658050

Figure 5 — PCA: Eigenvalues and Loadings for Key Variables

Note: Compiled based on our own calculations.

Building on the OLS findings, it is helpful to investigate whether any latent factors underlie the
observed relationships among food prices and macroeconomic variables. Figure 5 presents the results
of'a PCA, where the original five variables — FPI KZ, CURRENCY, FAO INDEX, GDP, and GOV _
AGR_EXP — are decomposed into orthogonal components based on their correlation matrix.

From the eigenvalue table, it is evident that the first two principal components (PC 1 and PC 2)
account for nearly 78 percent of the total variance (0.4794 + 0.3012), suggesting that these two factors
capture the bulk of common fluctuations across the dataset. Examining the loadings reveals that PC 1
loads most heavily on FAO INDEX (0.5036) and GOV_AGR_EXP (0.5977), indicating a potentially
global-agricultural dimension, whereas PC 2 is influenced more by FPI KZ (0.4751) and CURRENCY
(0.5219). GDP shows moderate loadings on both components but is more strongly aligned with PC 2
through its negative loading (— 0.6231), hinting that income effects may interact with domestic price
and currency variables in a distinct dimension.

Taken together, these principal components underscore how global food trends and local
agricultural policies might cluster into one shared source of variation (PC 1), while the domestic
price index and exchange rate combine into another factor (PC 2). This differentiation is important
for policy or forecasting models seeking to disentangle purely external shocks (global food surges
and government spending responses) from the endogenous interplay of local prices and currency
valuations. Additionally, the smaller remaining eigenvalues (PC 3 to PC 5) cover marginal variance but
may reflect subtler or residual influences — such as lagged effects, regional specifics, or measurement
noise — that do not manifest as major directions in the data.

The collective findings indicate a nuanced interplay between global price signals, domestic
economic capacity, exchange-rate shifts, and government interventions in shaping Kazakhstan’s food
price dynamics. The significant positive coefficient for the FAO food index (FAO INDEX) underlines
that global market fluctuations can indeed filter into the local economy, echoing the partial but direct
exposure of Kazakhstan’s food sector to external supply-demand imbalances. Although short-term
factors like currency depreciation are often assumed to exert an immediate influence, the regression
results suggest that, once other variables are included, the direct impact of the tenge-dollar exchange
rate is overshadowed or confounded by broader macroeconomic trends.

A somewhat unexpected takeaway lies in the negative coefficient for GDP, which here corresponds
to a significant reduction in the domestic price index. One possible explanation is that rising national
income fosters improvements in productivity, investment, and overall competitiveness in the agri-
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food sector. These processes, in turn, may temper cost escalations for basic foodstuffs, offsetting the
effect of heightened demand that normally accompanies higher purchasing power. Alternatively, GDP
could be proxying for other structural shifts — such as modernization in distribution channels or policy
reforms — that help stabilize prices when the economy is on an upward trajectory.

Meanwhile, the insignificance of government agricultural expenditures (GOV_AGR EXP)
highlights that conventional spending measures alone may not yield easily detectable effects on
annual price movements. The presence of a lag, where public funding influences longer-term
production capacity rather than immediate retail prices, could account for the non-significant short-
run coefficient. It is also plausible that these allocations — though increasing in nominal terms — are
insufficient to counteract exogenous shocks from global markets. Future research could explore lagged
or disaggregated measures of government spending to isolate the true extent of its impact on price
stability.

Taken in aggregate, the results emphasize the importance of adopting a multifaceted analytical
lens. Policies aimed at insulating domestic consumers from global price surges may need to focus not
just on exchange-rate management but also on fostering enduring gains in the agricultural sector —
via technological upgrades, supply chain efficiencies, or targeted subsidies. Additionally, continued
monitoring of GDP trends relative to agri-food performance could help policymakers gauge whether
rising incomes are translating into better supply responses and more stable price environments.
Ultimately, while the model provides a constructive snapshot of price determinants, expanding the
dataset, incorporating potential time lags, and examining micro-level dynamics would further refine
our understanding of Kazakhstan’s evolving food price landscape.

Conclusion

This study underscores the intricate interplay between domestic macroeconomic forces and global
market signals in shaping the trajectory of Kazakhstan’s food price index. Empirical estimation reveals
two pivotal drivers: international price pressures, captured by the FAO Food Price Index, and internal
economic performance, proxied by GDP per capita. The significant and positive coefficient for FAO
INDEX highlights the exogenous vulnerability of local food markets to fluctuations in global supply-
demand conditions. Meanwhile, the unexpected yet statistically robust inverse relationship between
GDP and food prices suggests that rising incomes can be associated with structural improvements in
production, distribution, or market competition — thereby counterbalancing the inflationary impulses
that might otherwise stem from heightened consumer demand.

Such findings echo dual frameworks in agricultural economics. On the one hand, the classical
small open economy model posits that domestic prices of tradable goods gravitate toward international
levels, explaining why external price shocks penetrate local markets with limited friction. On the other
hand, development-oriented theories highlight the capacity of higher income levels and government-
led modernization to enhance supply resilience. The inconclusive effects of the nominal exchange rate
(CURRENCY) and governmental agricultural expenditures (GOV_AGR_EXP) suggest that short-
run linear specifications may understate more nuanced, time-lagged transmission channels. Currency
depreciation, for instance, can indirectly reshape farm input costs or prompt shifts toward more
locally sourced commodities, yet these reactions often require multiple growing cycles to manifest.
Likewise, public funding for the agricultural sector could yield long-horizon productivity gains rather
than immediate retail price effects, reflecting a policy environment that prioritizes infrastructural
enhancement and capacity-building over temporary subsidies.

From a policy perspective, the evidence cautions against overly simplistic reliance on ad hoc
exchange-rate interventions or isolated budget allocations as a means of stabilizing food prices. Instead,
it calls for strategic coherence: ensuring that investments in agricultural technology, supply-chain
logistics, and market transparency operate synergistically with macroeconomic tools. Monitoring
global trends — through timely FAO data and related indices — remains critical, as external shocks
continue to reverberate through domestic value chains. In parallel, sustained progress in per capita
GDP, whether through industrial diversification or more inclusive growth, appears to support a more
robust and self-regulating food market.
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Methodologically, the short time series and annual frequency limit both the statistical power and
the ability to detect lag-dependent phenomena. Future research could employ higher-frequency data
(e.g., quarterly or monthly) and advanced time-series models, such as ARDL or structural VAR, to
capture dynamic interlinkages and shock propagation more precisely. Further, incorporating finer-
grained indicators — such as disaggregated agricultural budgets, climate variables, or measures of input
cost volatility — could clarify the channels through which government expenditures and exchange rates
shape outcomes on farmers’ profit margins and final consumer prices.

By revealing the complementary roles of domestic structural conditions and international drivers,
this work enriches the understanding of price formation in a partially liberalized agricultural market.
The empirical insights hold implications not only for Kazakhstan’s policymakers but also for any
emerging economy seeking to balance openness to global markets with the pursuit of long-term food
security and economic resilience.

Funding information. The study was carried out within the framework of the grant funding “Zhas
Galym” for 2025-2027 under the project AP25795483 “Application of machine learning methods to
assess the impact of external economic factors on food security in Kazakhstan”.
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A3BIK-TYJIIK BAFACBIHBIH JETEPMUWHAHTTAPBIH
IKOHOMETPUKAJIBIK BAFAJIAY: KASAKCTAH MBICAJIBI

Anjiarna

By reimeivu Makanaga Ka3zakcTaHHBIH a3bIK-TYITIK KayilCi3IiriHe BIKIA €TeTiH HeT13T1 CHIPTKBI YKOHOMHUKAIIBIK
(hakToprmapabIH ocepi KapacTBIPBUIAAbI, dcipece kahaHABIK YKOHOMHKAJBIK aybITKyJIap JKaFAalbIHIA iIIKi a3bIK-
TYJTIIK OaFayapbIHBIH IMHAMUKACHIHA €pPEKIIe Ha3ap ayJapbuiaibl. 3epTTeyaiH MaKcaThl — KazakcTaHHBIH a3bIK-TYJIK
Kayirci3irine acep eTeTiH MaHbI3bl CHIPTKBI IKOHOMHUKAJIBIK JJETEPMHHAHTTAP/Ibl aHBIKTAY, OJIap/ibl SMITHPHUKAIIBIK
TYpJZE TaJijiay, COHBIMCH KaTap MEMJICKETTIK CasiCaTThI d31pJICyIiiep YIIiH FhUTBIMH HETI3/ICIITCH YChIHBIMIAP YChIHY.
3epTrey omicTeMeci CaHIBIK SKOHOMETPUKAIBIK TOCUIIEPl KAMTHIBI, aTall aliTKaHAa, CH Killli KBagpaTrTap odici
(OLS) HeriziHAETI perpecCusIbIK Talaay, KOpPeISIsUIBIK Tanaay koHe 0ac kommoHeHTTep dfici (PCA) apKpuibl
2010-2024 >xpuiap apaibIFBIHAAFB JKBUIBIK CTATHCTUKANBIK IEPEKTep MaiJalaHbUIFaH. 3epTTey KeIIeH I CHITaTKa
1€ JKOHE VJITTBIK a3bIK-TYJIK OaraapbIHBIH WHACKCI, BATIOTa OaFraMbl, dJIEMIIK a3bIK-TYJIIK Oarajaphbl, )kaH OachiHa

184



Hayunprii sxypHan «Bectauk yausepcurera « Typam» Ne 3(107) 2025 1.

mrakkannarel JKIO jxoHe aybul MIapyanIbUIbIFbIHA OOTIHETIH MEMJICKETTIK IIBIFBIHIAP CHUSKTHI MAKPO3KOHOMHKAIIBIK
KOPCETKIIITepAl KaMTUABL. 3epTTey[iH HEri3ri HOTHXKeNepi KOpCeTKeHIEH, aJIeMIIK a3bIK-TYJIK Oaraiapsl MeH
XaIBIKTHIH TAObIC JCHTeWi el imiHAeTi a3bIK-TYJNIK OaralapbIHBIH TYpPaKTBUIBIFBIHA alTapiIbIKTall ocep eTeli, aj
BaJIIOTA OaFaMbIHBIH aybITKYbl MEH aybll [IAPYallbUIBIFbIHA MEMIICKETTIK HIBIFBIHAAPIBIH KbICKA MEP3iM/Ii TiKenei
acepi CTaTUCTUKAJIBIK TYPFBIIaH a3bIpak Kepinedi. CTaTuCTUKAIBIK AepekTep i Tannay KazakcTtaHHBIH kahaHIbIK
HKOHOMHKAJIBIK, KYH3eIicTep MEH JIOTMCTHKANBIK OY3bITyJIapFa OCaJbIFbIH aWKbIHAAN/IBI, OYJ1 UMIOPTKA TOYEIITIK
MICH YITTHIK BaJFOTAHBIH KYOBUIMAJBUIBIFBIMCH OaJIaHBICTBI. 3ePTTEYIiH FHUIBIMH JKaHAIBIFbI — Ka3zakcTaH KOH-
TEKCIH/Ie a3bIK-TYJIK KayilCi3diriHiH CBIPTKBI 3KOHOMHKAJBIK JCTCPMUHAHTTAPEIH XKYUENTi TYpIe KapacThIpybIHAA,
OYJT acreKT aJIbIHFbI 3€PTTEYNIEpe KETKITIKTI TYp/e KapacThIpblIMaraH OONaThiH. 3E€PTTEY/IiH MPAKTHKAJIBIK Ma-
HBI3BUIBIFBI — OHBIH HOTH)KEJIEPIH MEMJICKETTIK Oackapy opraHiapbl MeH MY/Jeli TapanrtapibiH KasakcTaHHbIH
a3bIK-TYJIIK KayiCi3airid kahauabIK OeNrici3mik KaraalblHIa HbIFATyFa OarbITTaaFaH OcHiMIeTy CTpaTerusIapbiH
a3ipsey OapbIChIHA NTaliianana aimy MyMKIHAITTHJE.

Tipek ce3mep: a3bIK-TYJIK KayillCi3airi, TaraM Kayilci3/iri, CBIPTKbI SKOHOMHKAIBIK (paKTOpiap, a3bIK-TYIIK
Oaraapsl, a3bIK-TYIIIK XKYHeCl, dKOHOMHUKAIBIK KYH3EIiCTep, HET13T1 KOMIIOHSHTTEP/ Taaay 9ici, JKOHOMETPHUKAIIBIK
MOJIETIBICY.
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IKOHOMETPHYECKAS ONEHKA JETEPMUHAHT
MNPOAOBOJIBCTBEHHbBIX HEH: KEMC KA3AXCTAHA

AHHOTAIHUA

JlanHas HayuyHas CTaThsl MMOCBAIICHA WM3YyYCHUIO BIMSHUS KIIIOUYEBBIX BHEITHEOKOHOMHYECKHX (DAaKTOpOB Ha
MIPOJIOBOJIGCTBEHHYIO Oe3omacHocTh KazaxcTana ¢ 0coObIM aKIEHTOM Ha JUHAMHKY BHYTPEHHHX LIEH Ha IIPOJO-
BOJIbCTBHE B KOHTEKCTE NIOOAIBHBIX 3KOHOMHUYECKHUX KoeOanuil. Llenpb rccienoBaHus 3aKIi04aeTCs B BEISIBICHUH U
OMIIMPUYICCKOM aHAJIU3€ 3HAYUMBIX BHCITHUX 9KOHOMHUYCCKUX JETCPMUHAHT, OKa3bIBAIOUINX BIIUAHUC HA COCTOAHUE
IIPOJIOBOJIBCTBEHHOI Oe3onacHocTy KazaxcraHa, a Takke B pa3paboTke HaydHO 000CHOBAHHBIX PEKOMEHAAIMN IS
OpPraHOB TOCYAAPCTBEHHOTO ynpaBieHHs. MeTo10I0rus UCCIIeA0BaHN BKJIIOYAET KOJINYECTBEHHBIE YIKOHOMETPHYE-
CKHE METOJbl, B YaCTHOCTH PETPECCHOHHBIN aHaIN3 C MCIOJIb30BAaHMEM METOAa HauMeHbIHX KBajaparos (OLS),
KOPPEJSIIMOHHBIN aHaIn3 U MeTo[ I1aBHbIX KOMITOHEHT (PCA) Ha OCHOBE €XKErofHBIX CTAaTHCTHYECKHUX JAaHHBIX 3a
2010-2024 rt. UccrnenoBanre HOCUT KOMITICKCHBIA XapaKTep U OXBATHIBACT TaKWE MAKPOIKOHOMHUYECKHUE ITOKa3are-
JIM, KaK HaIIMOHAJBHBIN MH/IEKC IICH Ha MPOAOBOIBCTBHE, OOMEHHBIN Kypc, MUPOBBIE IIEHBI Ha PO 0BONbCTBHE, BBII
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Ha Jyly HaceJIeHUs U rOCyIapCTBEHHBIC PAcXOjbl Ha CEIbCKOe X035HCTBO. OCHOBHBIE PE3yabTaThl UCCIIEIOBAHUS
TOKa3bIBAIOT, YTO MUPOBBIE IIEHBI Ha MPOJOBOIBCTBHE M YPOBEHD JJOXO/I0B HACEIECHUSI 3HAUYMTEIIFHO BIUSIIOT HA CTa-
OMIIBHOCTH BHYTPEHHMX IICH Ha MPOLYKTHI IIUTAHMUS, TOT/IA KaK MPsIMbIe KpaTKocpouHble 3 dekTs! 0T Konedannii 00-
MEHHOTO Kypca ¥ FOCYapCTBEHHBIX PACX0/I0B HA CEIBCKOE XO35HCTBO BBIPAKEHBI CTATUCTHYECKH MEHEE OTUECTIINBO.
AHanmM3 CTaTUCTUYECKUX JIaHHBIX MOAYEPKUBAET MO/ABEPkKEHHOCTh Ka3axcTaHa M100ambHBIM 3KOHOMHUYECKHM ILIO-
KaM U JIOTUCTUYECKUM COOSIM, aKIIEHTUPYS YI3BUMOCTb CTPaHbI BBH/IY €€ 3aBUCHMOCTH OT UMIIOPTA U BOJIATHIILHO-
CTH HaIlMOHAJIbHOU BasItOThl. Hay4dHas HOBHU3HA CTAaThU 3aKIIIOYAETCSI B CHCTEMHOM aHAJIM3€ BHEIIHEAKOHOMHUECKUX
JIETEPMHHAHT IPOIOBOJILCTBEHHON Oe3omacHocTh KaszaxcraHa, acriekT, KOTOpBIH paHee ObUT HETOCTATOYHO MOJ-
pobHO m3yueH. [IpakTHdeckas 3HAYMMOCTh JTAHHOTO MCCIIEAOBAHUS 3aKIIIOYACTCSl B TOM, UTO €TO PE3yIbTaThl MOTYT
OBITH MCIIOIb30BAHBI OPTaHAMH T'OCYAAPCTBEHHOTO YIPABICHUS U 3aMHTEPECOBAHHBIMY CTOPOHAMH /TSI Pa3pabOTKH
a/IaliTUBHBIX CTpaTeruil MOBBIMIEHHUs YCTOWYUBOCTH U CTAOMIBHOCTH CHCTEMBI IPOIOBOJILCTBEHHON 0€30I1aCHOCTH
Kazaxcrana B yclIOBHsIX HapacTaromel rio0aibHOM HEONpeIeICHHOCTH.

KiaroueBbie cioBa: MpOAOBOJIBCTBCHHAs 6C3OHaCHOCTL, 0€30I1aCHOCTD MUIICBBIX IMMPOAYKTOB, BHCIIHHUE 3KO-
HOMHNYCCKHUC (baKTOpr, LCHbI Ha NPOAYKTBI NUTAHWA, TPOAOBOJIILCTBECHHAA CUCTEMA, S9KOHOMHUYCCKUC MTOTPACCHUS,
METO/ TVIIABHBIX KOMIIOHEHTOB, SKOHOMETPHUYICCKOC MOACITUPOBAHUE.

Article submission date: 15.04.2025

186



