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Introduction: Food insecurity is a critical issue that refers to a lack of access to adequate food to support a healthy and active lifestyle. This problem has wide-reaching effects and can negatively impact health, education, and overall well-being. Addressing food insecurity requires a multifaceted approach that involves the efforts of governments, organizations, and individuals to ensure access to a balanced and nutritious diet for all.

Methods: The aim of this study is to shed light on macro-level models and evaluate food insecurity risk in international comparisons. We considered six criteria to evaluate food insecurity risk in terms of health expenditure, gross domestic product (GDP) per capita, and GDP growth rate among 14 Organisation for Economic Co-operation and Development (OECD) countries. We developed a modeling approach in three stages to compare food insecurity risk and discussed the reasons for the rankings of the countries based on the model results.

Results: According to our findings, the United States has the lowest food insecurity risk, while Colombia has the highest. The results suggest that economic factors, such as GDP per capita and GDP growth rate, play a significant role in food insecurity risk. The study highlights the importance of addressing economic disparities and promoting economic growth to reduce food insecurity.

Discussion: This study provides insights into the relationship between food insecurity and economic factors, indicating that addressing economic disparities and promoting economic growth can reduce food insecurity. Future research using similar models to link economic outcomes with important health components such as nutrition and physical activity could provide a foundation for policy development.
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1. Introduction

Climate crisis, the COVID-19 pandemic, increasing inflation, fear of recession, and the ongoing war between Ukraine and Russia, two essential grain importers, the world is threatened once more with a not-so-foreign term, food insecurity.

The definition of food security is agreed upon in World Food Summit 1996 as “When all people, at all times, have physical and economic access to sufficient safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life.” Thus, food insecurity refers to a lack of access to enough food to support a healthy and active lifestyle (1). It is a complex issue that can have a variety of causes and effects. Some of the foremost causes of food insecurity include poverty, natural disasters, conflict, and inadequate infrastructure for food distribution. These factors can make it difficult for people to access enough food to support a healthy and active lifestyle. Food insecure people may have difficulty getting enough to eat, may not have access to a diverse and nutritious diet, or may have to resort to eating less healthy food to make ends meet (2).

The effects of food insecurity are wide-reaching and can have negative impacts on health, education, and overall well-being. For example, food insecurity can lead to malnutrition, which can have serious health consequences, particularly for children. Malnutrition can cause a range of health problems, including stunted growth, weakened immune systems, and increased susceptibility to illness. When children are not getting enough to eat, they may be less able to focus and learn in school. This can lead to reduced school attendance and lower educational achievement. Additionally, food insecurity can lead to increased stress and anxiety levels, which can negatively impact mental health (3). Food insecurity can also have broader societal impacts, such as increased crime rates and reduced economic productivity (4).

Overall, food insecurity is a serious problem affecting millions of people worldwide and requires a multifaceted approach to address. Governments, organizations, and individuals need to work together to address the root causes of food insecurity and to ensure that everyone has access to enough food to support a healthy and active lifestyle.



2. Literature review

Wars, pandemics, increasing population, and income inequalities are increasingly exacerbating the threat of food insecurity. Furthermore, even before the pandemic, global efforts to control the rising food insecurity by 2030 had not been successful (5). Hunger, poverty, and food insecurity are closely linked to malnutrition, and research has mapped longitudinal changes in gross domestic product (GDP) per capita (6–8). Between 1990 and 2010, indicators such as daily energy consumption and meat consumption increased in East Asian and Pacific countries, with an average growth of 2% (6). Warr (9) stated that the GDP growth rate reduces food insecurity and that GDP per capita is even more effective in doing so. Beckman et al. (10) found that in the Organisation for Economic Co-operation and Development (OECD) countries, the 7.2% decrease in GDP per capita during the COVID-19 period caused a 27.8% increase in the number of people affected by food insecurity and a 9% decrease in the income of crop producers. Moreover, responses to crises also pose an additional threat to groups experiencing food insecurity. For example, in a study conducted in Korea comparing the food insecurity situation before the pandemic in 2019 and after the pandemic in 2020, the vitamin C intake and fruit consumption of individuals in insecure situations remained significantly lower compared to the changes observed in the group with secure food status (11).

There is a correlation between the increase in food insecurity worldwide and the increase in chronic diseases (12). Moreover, studies show that food insecurity may have a two-way relationship with cardiovascular diseases (13, 14). Food insecurity plays a significant role in chronic diseases that put a strain on the health system financially, increasing health expenditures. As countries strive to increase access to comprehensive health services, they are also forced to increase the share of health expenditures in GDP (15). In such a situation, GDP cannot show strong growth in the short term in the face of increasing diseases and population, and the risk of food insecurity is also increasing worldwide (6). In addition to the inevitable increase in health expenditures with an aging population, it is discussed that the risk of food insecurity may put the health system in a more difficult situation in the coming years (16). On the other hand, governments are inclined to determine their policies on healthcare systems according to the expectations of the public, despite all their drawbacks. However, misinformation and various speculative discourses may still inadequately affect public preferences, despite government support. Thus, various socio-demographic factors may indirectly become determinants of the healthcare system and policies. For instance, during the COVID-19 pandemic, it has been shown that age, gender, educational level, and economic prosperity may have an impact on vaccination behavior in terms of vaccine hesitancy and skepticism (17). In addition, it is reported that gender-based opportunity inequalities, economic income inequalities, and gaping differences in educational levels exacerbate this situation (18). Retrospectively, today’s world is paying the price of not being able to solve the food insecurity problems of previous years, and it is foreseeable that it will face rising risks in the coming years.

In recent years, political developments have also left indirect evaluations based only on health spending, GDP, and GDP growth rate insufficient. The grain crisis caused by Russia’s blockade has reduced the global food supply (19). This situation may bring to the fore the possibility that countries with high production capacity for crops may be less affected by political developments that increase the risk of food insecurity. As a proactive approach to these developments increases the focus on sustainable and resilient food systems, certainly producer protection and producer support have also increased their weight in the dimensions that make up food insecurity (20). While efforts are being made to develop collaborations and protocols for greater transnational integration regarding agriculture and food production and transportation, on the other hand, the insufficient provision of support and protection for agricultural producers continues to pose a significant risk of food insecurity (21). Latino et al. (22) have associated models that try to solve problems such as food supply chains and waste reduction with countries that prioritize the role of local producers in consumption. Accordingly, the low per capita production and consumption of local crops in countries that are dependent on imports increases food insecurity risk. In the OECD data, ton-based information of countries in terms of wheat, maize, rice, and soybean with crop production, and the importance of crop production is related to harvested areas, returns per hectare (yields), and quantities produced are shared (23). Despite the fact that food insecurity resulting from insufficient crop production is of utmost importance, it creates both causal and consequential effects. This is due to factors such as decreasing water resources as a result of increasing urbanization and population density, increasing demand for local food transportation and foreign food imports, increasing waste, acquisition of some nutrition habits specific to large cities that threaten health, as well as the loss of agricultural land and required workforce in agriculture due to poverty caused by unemployment (24). Producer protection is directly related to crop production and is defined as the ratio between the average price received by producers (measured at the farm gate), including net payments per unit of current output, and the border price (measured at the farm gate) (25). Meanwhile, according to OECD data sharing, producer support is defined as a subgroup of the agricultural support indicator. Agricultural support is the annual monetary value of gross transfers to agriculture from consumers and taxpayers arising from government policies that support agriculture, regardless of their objectives and economic impacts (26). Another important OECD indicator in terms of crop production and consumption is meat consumption. Meat consumption is related to living standards, diet, livestock production, and consumer prices, as well as macroeconomic uncertainty and shocks to GDP, and OECD data includes beef and veal, pig, poultry, and sheep per kilogram per capita (27). Approximately 200 million people in India suffer from inadequate nutrition and struggle with consuming meat and obtaining protein (28). Consumption of meat is an ecologically controversial issue in terms of meat production, based on the increase in CO2 emissions. However, the correlation between the high level of GDP and excessive use of vehicles complicates the issue. Nevertheless, it is a known fact that population growth is the biggest threat in this regard and is closely related to the risk of food insecurity. In this context, the ability to consume meat can be considered a critical variable for food insecurity (29). Between 2017 and 2021, household spending accounted for 60.5% of India’s GDP and contributed to poverty and food insecurity among the Indian people (30). Although poverty appears to be less on average for OECD countries, food insecurity still exists with differences. In some developed countries, the excessive share of household spending in GDP increases food insecurity and contributes to income inequality (31). According to the OECD, household spending refers to the amount of money that resident households spend on final consumption to meet their daily needs, such as food, clothing, housing (rent), energy, transportation, durable goods (including cars), health care costs, leisure, and miscellaneous services (32). Increasing food inflation in recent years directly threatens food insecurity. Households struggling with poverty face financial constraints that lead to inadequate food intake. Food inflation is typically measured using the consumer price index (CPI), which is the change in the prices of a basket of goods and services commonly purchased by households (33). The ongoing war between two major agricultural powers, Ukraine, and Russia, may lead to significant food disruptions in Middle Eastern and North African countries that follow an import-based model for agricultural products, according to Ben Hassen and El Bilali (20). All of this shows that indicators such as producer protection and support, crop production, and meat consumption are in a two-way relationship with each other in terms of risk assessment for food insecurity and can destructively create economic problems, especially for the poor, and increase the need for health spending.

The inadequate data on the determinants of food insecurity risk, the difficulty of estimating, and the fact that it is a multidimensional concept makes it difficult to determine. However, comparative analyses under certain explanatory variables will serve as a resource for policy determination by discussing the reasons for the countries’ positions. Urbanization, limited access to water resources, decreasing workforce in agriculture and animal husbandry, rapid decline in the young population, rapidly increasing population, technological access level in production and logistics, climate change, and many other factors are among the other elements that cause food insecurity. In addition, health outcomes that approach food insecurity and create consequential effects, such as difficulties in accessing health services, trained health workforce, habits, and addictions, certainly represent other causes from a health economics perspective. This study sets the research limitations on six food insecurity variables and three health economics area variables related to health economics and food insecurity areas that can be evaluated within a very broad framework and compares countries based on these variables. Thus, determining the situations of food insecurity risks of countries compared to each other in the framework of health economics is the basic hypothesis. Additionally, determining the importance coefficients of which variables according to health economics outputs, revealing the descriptive data of countries regarding these variables, and evaluating the findings of all these situations are among the objectives of the study.



3. Materials and methods

Our study aims to use data from 14 OECD countries to determine the weights of food insecurity dimensions based on risk, using health spending per capita, GDP per capita, and GDP growth rate, and to rank the countries according to these weights. We also evaluated the 14 OECD countries according to six criteria of food insecurity that we have defined based on this weighted approach.


3.1. Research data

We have used OECD data in this study to ensure that all the data comes from the same source. We have chosen six widely accepted indicators of food insecurity as our criteria for 14 OECD countries for the year 2020. These are total (beef and veal; pork; poultry; sheep) meat consumption (kg per capita), total (wheat, maize, rice, soybean) crop production (tons per 1 m people), producer protection (total ratio), producer support (% of gross farm receipts), food inflation (annual growth rate), household spending (% of GDP). Also, we determined GDP per capita, health spending, and GDP growth rate as three indirect variables; that interact with each other and the other criteria in terms of both long-term outcome and cause. We are using this data because it is the most recent data available for the year 2020 in the OECD database for all 14 countries in terms of the relevant variables for the study. These ensure our data is up-to-date and allow us to accurately analyze and compare the food insecurity dimensions across the 14 countries.



3.2. Research model

We completed the research model by planning it in three stages. In the first stage, we performed a factor analysis using the principal component matrix method on health spending per capita, GDP per capita, and GDP annual growth rate variables. We scored the factor using the regression scores method for the observations, creating a single factor under the influence of the three variables. We coded the factor name as Factor_1.

In the second stage, we determined the criterion weights by identifying the distance of the six variables from Factor_1. We incorporated this distance into the model using the Multidimensional Scaling Method (MDS) and calculated it using the Euclidean distance method. We calculated the distance ratios of the six variables from Factor_1 and subtracted them from 1 for ranking the results of the ratio matrix from the lowest risk of food insecurity. Then, to determine the criterion weights, we compared them to the total score. These ratios formed the criterion weights.

In the last step, we used the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) method to determine the country with the lowest risk of food insecurity within a set of 6 variables and to rank them from lowest to highest risk. Another reason we used this method is that it considers variables that have positive and negative effects. In the model, we determined that total meat consumption, crop production, producer protection, and producer support are positive, while food inflation and household spending are negatively effective. The research model is shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Research model.




3.3. Limitations of study

Food insecurity is affected by many interrelated economic data. In our research, we aimed to use as recent data as possible from the OECD, to compare as many OECD countries as possible, and to include as many criteria as possible that are believed to affect food insecurity and are logically related. Therefore, using data from 2020, including 14 OECD countries, and comparing them based on six criteria were the most significant limitations of the study.



3.4. Statistical analysis

We used IBM SPSS 22.0 and MS Excel 16 programs. We interpreted the factor analysis at a 95% confidence level. In the solution-oriented analysis section, analysis was performed using three different and interconnected stages of statistical methods. The first of these is Factor Analysis, which aims to reduce numerous Nutrition Insecurity variables to a single variable and determine the weights of the converging other variables. The variables GDP per capita, GDP annual rate, and health expenditure ($) were combined under a single factor. Then, the values of Factor_1 were determined for each country using regression outputs. The generalized method of moments (GMM) was used to obtain the regression outputs in a similar way as applied to cross-sectional data. However, the GMM method is a technique that allows the use of lagged levels of regressors (explanatory factors) as instruments to address the probable link between the lagged regress and the error term, as well as the endogeneity of explanatory factors (34). In our study, cross-sectional data is evaluated from a single time period. Cross-sectional data represents the analysis of n variables related to different variables at a single time, rather than time-series data (35).

In the second stage, Multi-Dimensional Scaling (MDS), which is a multi-factor evaluation technique in cross-sectional data, was used (36). This method is a multivariate technique that can process metric data on an ordinal or nominal scale and measure distances (Euclidean Distance) to the point where the reduced data converge (37). In the MDS analysis, we created priorities using the PROXCAL method. We determined the distance matrix based on variables using Z scoring transformation. We checked the model for minimum stress and S-stress values using congruence indices. We determined the proportional weights of the distances and accepted them as criterion weights.

In the final step, we compared the countries using the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) method based on the criterion weights we determined. In the TOPSIS method, determining the decision option that is closest to the positive ideal solution and farthest from the negative ideal solution through matrices is targeted by a multicriteria approach (38). To make the comparison, we created a benefit and cost matrix from the weighted normalized matrix we determined. Using the benefit and cost matrix, we determined the positive and negative ideal solution values for the observations. We ranked the countries from the one with the lowest risk of food insecurity to the one with the highest by calculating the closeness coefficient of the results we obtained.




4. Results

In Table 1, the data of the total meat consumption (kg per capita) and crop production (tons per 1 m people) and their subunits, population, producer protection (total ratio), producer support (% of gross farm receipts), household spending (% of GDP), food inflation (annual growth rate), health spending ($ per capita), growth rate (annual total), GDP per capita ($) for 14 OECD countries are present.



TABLE 1 Descriptive statistics of the variables for 14 OECD countries (2020).
[image: Table1]

The Bartlett test has given a significant result. Hence, the number of observations accepted as sufficient. We determined that a significant single factor explained 66.27% of the variance. In the loads explaining the factor, the highest load was carried out by GDP per capita, while the least was the GDP growth rate. As a result of the factor analysis with the regressional score method, we created the variable, Factor_1 (Table 2).



TABLE 2 Factor analysis of GDP annual growth rate, GDP per capita ($), and Health Spending per capita ($) variables.
[image: Table2]

When the observation values for the Factor_1 variable are ranked (Figure 2), the highest country is the United States, and the lowest is Colombia (Table 3).

[image: Figure 2]

FIGURE 2
 Logarithmic distribution of the observation values for the Factor_1 variable.




TABLE 3 Distances of variables according to Factor 1 and priority transformation.
[image: Table3]

The data priorities were created with a single matrix source using the MDS PROXSCAL. We used the Euclidean distance for the measurement, provided the z-score standardization through the transformation, and explained the proportional model. Since the standard deviation for crop production is very high, according to the OECD 2020 data, the countries were divided by their population and multiplied by 1 million to determine the total crop production obtained from 4 different crop production data per 1 million people.

[image: image]

We explained the model under the Euclidean distance method (S-Stress: 0.00269). When we examined the variables in the space, it is seen that the total of the elements that make up the crop production is located at the farthest distance from Factor_1. The closest distance is occupied by producer protection (Figure 3). The distances are given in Table 3.

[image: Figure 3]

FIGURE 3
 Variables in common space and Euclidean distances.


When we examined the distances of the variables according to Factor_1, we determined that the closest to the farthest is producer protection (0.018); food inflation (0.078), producer support (0.373), household spending (0.790), meat consumption (0.897), crop production (1.769; Table 3).

To determine the weights of the criteria, the ratio of each distance value to the sum of the distance values was calculated to create a proportional matrix. Then, the determined values were subtracted from 1 to rank the criteria from most successful to least successful, and the criteria weights were determined by calculating the ratio again (Table 4).



TABLE 4 Criteria weights matrix.
[image: Table4]

We found the normalized decision matrix by normalizing the values in rows (i) and columns (j) for each observation (d) in the unweighted matrix (Tables 5, 6).

[image: image]

After normalization, we determined the normalized matrix and found the values from before the weighted matrix (Table 7). To find the vector (V), we multiplied the normalized values for each observation by the weights:

After the determination of the vector, the positive benefit criterion values (A*) and negative cost criterion values (A−) for each column were calculated through the maximum and minimum column values. Then, the positive ideal solution distances (S*) and negative ideal solution distances (S−) were found, and the analysis was completed by determining the Closeness Coefficient (C*) with the formula.
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We used the weighted matrix to calculate the benefit values (A*) and cost values (A−). We determined that the country with the highest proximity coefficient in the solution matrix was the most successful in terms of the criteria and weights in the comparative analysis. We also ranked the countries by their success.



TABLE 5 Unweighted matrix and criteria weights.
[image: Table5]



TABLE 6 Normalized matrix result.
[image: Table6]



TABLE 7 Weighted normalized decision matrix with benefit (A*) matrix and cost (A−) matrix.
[image: Table7]

As a result of the analysis, the United States was determined to have the lowest risk in terms of food insecurity. New Zealand was in second place, and Mexico was in third. Colombia was found to be the country with the highest risk of food insecurity (Table 8).



TABLE 8 Rankings of 14 OECD countries from least to most food insecurity risk (2020).
[image: Table8]



5. Discussion

Approximately 13 million children and 23 million adults in the United States lacked food security, a 2005 study indicated (39). In their study, Coleman-Jensen et al. (40) stated approximately 41 million Americans were at risk of food insecurity in 2016. Although there appears to be little difference when considering population growth in recent years, the high healthcare expenditure per capita and GDP per capita in the United States suggest that the threat of food insecurity may be minimal. However, it is important to note that the increasing healthcare expenditures and global policies prioritizing protective healthcare services require a reevaluation of food insecurity and its dimensions. In this context, the consumption of domestic agricultural production and meat consumption should also be considered. Unpredictable political developments such as wars, conflicts, and embargoes increase the risk of dependence on external sources for essential needs (41). For example, we have witnessed how the tension between Russia and several other countries in 2022 and Europe’s need for energy have led to changes in these countries’ strategies. The United States is relatively less at risk due to its production and export capacity. These reasons also apply to Canada based on recent data. Despite its small population, New Zealand is a significant agricultural producer and primarily uses its land for pastoral farming (42). Therefore, New Zealand can reduce the risk of food insecurity through its production capabilities, and they rank second in our study. On the other hand, South Korea, despite its relatively high GDP per capita, does not seem to have a successful ranking in terms of food insecurity. A study including 10,655 Koreans suggests 4,988 (46.8%) were mildly insecure and 299 (2.8%) were moderately/severely insecure (43). South Korea also does not rank among the countries with high agricultural and meat production. The same is true for Israel, which has a similar proximity score to South Korea. Efrati Philip et al. (44) noted that the prevalence of non-communicable diseases, obesity, and subjective poor health is significantly high among the general Israeli population, also indicating that users of food pantries are at risk of food insecurity. In the case of Mexico, agriculture-based production plays a significant role. While its GDP per capita and healthcare expenditures are not in a favorable position, its meat consumption is relatively high compared to other countries. These situations provide two indicators: the ability to produce and consume agricultural products and meat, or the capacity to purchase them, reduces the risk of food insecurity. The same situation applies to Chile, which is known for its high capacity for milk and meat production (45). A 2007 study in Colombia found that child food insecurity was significantly related to being underweight and mentioned the high prevalence of food insecurity in Bogota (46). Upon closer examination, Colombia does not have high scores regarding healthcare expenditure, GDP, agricultural production, or meat consumption. Therefore, they rank last in our study. In their research, Cuesta and Castro-Rios (47) mentioned the iron, vitamin A, and zinc deficiencies, low availability of food, quality and safety issues of food, and poor eating habits among individuals living in Colombia, and they suggested incorporating mushrooms into the food culture. We can interpret these results obtained with different dimensions as being related to our macro-level comparison analysis. In their study, Borelli et al. (48) mentioned that Turkey’s risk of food insecurity, which is also influenced by housing, has been increasing in recent years. In a 2017 study in Turkey, Ipek (49) found that an increase in income level, education level, and healthcare expenditures significantly reduced food insecurity. In developing countries, the increase in healthcare expenditure share of income and the structural breaks in income are expected to have higher marginal benefit outputs (50). For example, in the case of the United States, Popescu’s (51) study did not yield significant marginal benefit results. In our study, both Switzerland and Norway were in the middle ranks. This is because both countries have average levels of crop production and meat consumption but are among the top ranks in terms of GDP per capita and healthcare expenditures. Therefore, their proximity coefficients have yielded similar results. While in Japan, there is low meat consumption, United Kingdom’s producer support is weaker and crop production per million people is low, and both countries’ economies are shrinking. In the United Kingdom, there is increasing evidence of the use of food banks, and voices are rising about the potential link to long-term poverty, austerity, precarious employment, the rising cost of living, low wages, and cuts to social assistance and public services. (51). Despite providing food assistance to 1.6 million people living in the United Kingdom each year, the Trussell Trust—the United Kingdom’s largest foodbank network—reports that food insecurity is much more widespread in the United Kingdom (52). All of this has contributed to Japan and the United Kingdom being ranked lower on the list despite their high healthcare spending and GDP per capita. Studies in the literature have shown that nearly every country has citizens who are at risk of food insecurity, and solutions to reduce this risk are being sought (52, 53). Therefore, our study is important in terms of comparative macro situational assessment, rather than focusing on solutions for a single country. Although it is often repeated that the global healthcare system is moving towards proactive solutions that protect health before illness arises, rather than reactive solutions, perhaps the first step in the solution will be to reduce the risk of food insecurity. If indicators such as food aid, nutrient balance, and food waste are expanded in the literature to cover countries, research on the increasing trend of food insecurity risk will increase.



6. Conclusion

Food insecurity is a global issue affecting millions of individuals and families. While there are varying levels of risk in different countries, our study highlights the importance of considering multiple dimensions such as healthcare expenditure, GDP, agricultural production, and meat consumption. The ability to produce and consume agricultural products and meat, or the capacity to purchase them, reduces the risk of food insecurity. Our study provides a comparative macro situational assessment, highlighting the need for solutions to reduce this risk on a global scale. As the healthcare system moves towards proactive solutions that protect health before illness arises, reducing the risk of food insecurity may be an important first step. Further research on the increasing trend of food insecurity risk and expanded indicators such as food aid, nutrient balance, and food waste can help in finding solutions to this global issue.

Short-term, medium-term, and long-term policy recommendations can be made for countries based on the results of the study. Short-term recommendations may include innovations in food safety legislation, tightening of inspections, encouragement of obtaining documents related to food safety standards, organizing public awareness campaigns, and adding food safety to education curricula. Medium-term recommendations may include developing a national strategic plan and utilizing sustainable agricultural practices and support for producers. Longer-term recommendations may include the promotion of research and development activities for food safety, encouragement of the agricultural sector and food industry to sustainably produce in an ecologically balanced manner, imposition of mandatory continuing education for food producers and businesses, the establishment of international cooperation and certification systems, and deepening of research on international production and distribution of agriculture and animal husbandry. Additionally, it should not be forgotten that practices that generally reduce income inequality in countries are extremely important for food insecurity.

Although some limitations, the study’s novel modeling approach has produced results consistent with previous research, indicating the robustness of these findings. We believe that our study provides a valuable baseline for future research, and that future studies can build upon our work by exploring different variables and larger datasets over time. Comparative studies could be particularly useful in this regard.
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