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Abstract - The countries that make up the BRICS (Brazil, Russia, India, China, and South Africa) account for a substantial share 

of the global economy, with Emerging Market Economies (EMEs) that mirror India’s economic landscape. However, these 

nations face challenges related to undernourishment, impacting health and economic growth. The prevalence of 

undernourishment is a critical concern, affecting various age groups and hindering optimal development. This panel data study 

aims to analyze the macroeconomic factors influencing undernourishment across the BRICS nations. The selected independent 

variables include economic growth, unemployment, health expenditure, and environmental health, with the prevalence of 

undernourishment as the dependent variable. Through a fixed regression analysis, the findings reveal that economic growth and 

health expenditure have a significant direct impact on undernourishment, with higher GDP growth rates and increased health 

expenditure correlating with a higher prevalence of undernourishment. In contrast, environmental health, as measured by 

Greenhouse Gas (GHG) emissions, exhibits an inverse impact on undernourishment, which means higher GHG emissions are 

associated with a lower prevalence of undernourishment. These findings have important implications for policymakers in BRICS 

countries. They underscore the need for a nuanced approach to addressing undernourishment that considers the interplay of 

economic and environmental factors. Policymakers can use these insights to develop targeted interventions aimed at reducing 

undernourishment rates. This may involve strategies to promote sustainable economic growth while also addressing 

environmental challenges. 
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1. Introduction 
According to the National Institute of Health, 

undernutrition is defined as the condition where ‘insufficient 

intake of energy and nutrients to meet an individual’s needs to 

maintain good health’[1]. Global undernourishment remains a 

pressing issue, with severe impacts on health, development 

and economic stability. The latest reports confirm the 

seriousness of this problem. The World Health Organization’s 

(WHO) 2022 data reveals that around 149 million children 

under the age of 5 globally experience stunting [2].  

 

According to the State of Food Security and Nutrition’s 

2023 World(SOFI) report, the prevalence of 

undernourishment is approximately 16.6%. Moreover, over 

one-third of children under 5 suffer from stunting, 

highlighting a critical public health concern. India’s ranking 

of 111th out of 121 countries in the global hunger index [3] 

further underscores the complexity of the challenge within the 

nation, even in states like Mizoram, Sikkim, and Manipur, 

which exhibit a comparatively low incidence rate, deal with 

malnutrition higher than those found in many developed 

countries. [4] 

Existing studies have sought to identify factors 

contributing to undernourishment. For instance, a study 

conducted on Sumatra Island revealed that wealth distribution 

plays a significant role in determining malnutrition levels. [5] 

The wealthy exhibit lower rates of stunting, wasting, and 

underweight children compared to the general population, 

underscoring socioeconomic disparities in nutritional 

outcomes. Similarly, research in Lahore highlighted the 

impact of macroeconomic factors such as job opportunities 

and income levels on malnutrition prevalence. [6] These 

studies emphasize the complex interplay between economic 

conditions and nutritional health, demonstrating how 

household income and socioeconomic status influence dietary 

adequacy and health outcomes. 

 

Educational attainment also emerges as a crucial factor 

affecting malnutrition, as shown by Zerihun Yohannes 

Amare’s study (2016) in Ethiopia [7]. The study showed a 

clear correlation between education levels and malnutrition 

rates, emphasizing the role of government intervention in 

promoting educational opportunities to improve public health 

outcomes. Moreover, research underscores the economic 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3345626/#:~:text=Undernutrition%20denotes%20insufficient%20intake%20of,denotes%20both%20undernutrition%20and%20overnutrition.
https://www.who.int/news-room/fact-sheets/detail/malnutrition#:~:text=Globally%20in%202022%2C%20149%20million,overweight%20or%20living%20with%20obesity.
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition#:~:text=More%20than%2090%20per%20cent,health%20improve%20later%20in%20childhood.
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition#:~:text=More%20than%2090%20per%20cent,health%20improve%20later%20in%20childhood.
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition#:~:text=More%20than%2090%20per%20cent,health%20improve%20later%20in%20childhood.
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition#:~:text=More%20than%2090%20per%20cent,health%20improve%20later%20in%20childhood.
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition#:~:text=More%20than%2090%20per%20cent,health%20improve%20later%20in%20childhood.
https://www.researchgate.net/publication/378338701_Extent_and_spread_of_malnutrition_among_children_under_five_in_Indian_states
https://doi.org/10.1007/s10708-024-11050-5
https://iopscience.iop.org/article/10.1088/1757-899X/506/1/012051/pdf
https://www.researchgate.net/publication/332301054_8_Determinants_of_Malnutrition_Among_Children_Less_Than_Five_Years_of_Age
https://link.springer.com/article/10.1186/s12992-019-0505-7
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consequences of malnutrition, linking it to reduced 

productivity, higher healthcare costs, and diminished 

cognitive abilities, thereby hindering long-term economic 

growth.[8] Furthermore, Sub-Saharan Africa and South Asia 

highlighted how macroeconomic factors such as poverty and 

income inequality exacerbate malnutrition by limiting access 

to nutritious food, clean water, and healthcare services. [9] 

Economic development efforts have shown promise in 

alleviating malnutrition by raising living standards and 

enhancing healthcare access, yet disparities persist, 

particularly in low-to-middle-income countries. 

 

While existing research has extensively explored micro-

economic aspects of malnutrition, there remains a significant 

gap in understanding the underlying macroeconomic 

determinants contributing to widespread undernourishment. 

These macroeconomic factors play a crucial role in shaping 

nutritional outcomes on a large scale, yet comprehensive 

studies focusing on this aspect are scarce. Understanding the 

intricate relationship between economic variables and 

nutrition is crucial for developing targeted interventions and 

effective global policies to alleviate undernourishment.  

 

This research explores the macroeconomic determinants 

of undernourishment in the BRICS countries during the 20 

years from 2001 to 2021. The countries that I have selected 

are Brazil, Russia, India, China, and South Africa, which are 

also known as BRICS, which is crucial due to their global 

economic influence and diverse socioeconomic contexts. By 

encompassing a range of economic development stages, 

demographic profiles, and policy environments, the study 

aims to offer nuanced insights into how economic factors 

impact undernourishment levels. Utilizing recent data from 

sources like the World Bank Database and Statista, the study 

seeks to uncover novel findings amid conflicting literature on 

variables affecting undernourishment. Through employing 

panel study techniques across all BRICS nations, the research 

analyzes the impact of four key variables—health 

expenditure, economic growth, unemployment rate, and 

environmental health. The findings aim to provide new 

evidence for policy formulation aimed at enhancing global 

nutritional outcomes. 

 

2. Methodology 
This study aims to explore and understand the impact of 

macroeconomic determinants on the prevalence of 

undernourishment in the BRICS nations. 

 

2.1. Sample and Research Design  

This study is based on a sample of BRICS countries 

(Brazil, Russia, India, China, and South Africa) from 2001 to 

2021, i.e. 20 years. The countries of BRICS were chosen to 

check the effect of macroeconomic variables on the 

prevalence of undernourishment due to the fact that they 

represent the developing countries in the world. This is 

important because these countries have a significant global 

influence, and the fact that most countries in the world are 

developing, so research into these countries will help close the 

knowledge gap.  

 

Regression analysis explains the cause-and-effect 

relationship between two or more variables. Two types of 

variables are used: one whose value is being predicted – the 

outcome variable or the dependent variable, and the other(s) 

which is (are) used to predict the value – the predictor variable 

or the independent variable. In this study, regression analysis 

is used to understand the impact of four macroeconomic 

variables on the prevalence of undernourishment. This study 

employs an analysis of panel data, integrating both cross-

sections and time-series data, to distinguish between nations 

through the use of unique letters. Panel data emphasizes 

individual heterogeneity and offers a greater depth of 

information while also facilitating the detection and 

measurement of effects that may not be easily identified 

through time series or cross-sectional analysis alone. When 

working with panel data, it is essential to decide the type of 

regression model. The Hausman test shows that fixed effects 

regression is most appropriate for this study (p<0.05). The 

model may be expressed as follows: 

 

yit = α + vi +β’xit + eit 

 

In this context yit represents the dependent variable, α is 

the intercept(constant) term, β’ is the vector of coefficients, 

and xit is the vector of explanatory variables for each country 

i (i=1,...,5) in each year t (t=1,...,20). In the fixed-effects 

approach, each country, each nation i, has a unique constant 

vi. It is assumed that differences between units can be captured 

by this term, along with eit, which stands for the term of error. 

 

2.2. Variables and Hypotheses  

In order to understand the effect of macroeconomic 

indicators on undernourishment, the study considers the 

following variables for the analysis: 

1. Prevalence of Undernourishment (P_UN): Prevalence of 

undernourishment (% of the population) serves as the 

dependent variable, representing a critical indicator of 

food security and nutritional adequacy within a 

population. The variable, sourced from the World Bank 

Database, quantifies the proportion of individuals whose 

food intake does not meet the minimum dietary energy 

requirements necessary for maintaining a healthy and 

active life.  

 

The study considers four macroeconomic independent 

variables for the purpose of the analysis. These are: 

1. Economic Growth (GDPGR): Economic growth, 

proxied by the annual GDP Growth Rate (%) reflecting 

the percentage increase in a country’s GDP from one 

year to the next. The growth rate provides a snapshot of 

economic performance and is a critical indicator of 

https://iopscience.iop.org/article/10.1088/1757-899X/506/1/012051/pdf
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2020.00453/full
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economic health and vitality. Data for the same has been 

sourced from the World Bank database. The hypothesis 

to be tested for this variable is: 
H01: There is no significant effect of economic growth on 

the prevalence of undernourishment in the context of 

BRICS nations. 

Ha1: There is a significant effect of economic growth on 

the prevalence of undernourishment in the context of 

BRICS nations. 

 

2. Unemployment Rate (UNEMP): The rate of 

unemployment, which also represents the proportion of 

the labour force that is looking for but is unable to obtain 

employment, functions as a key indicator of economic 

stability. Data on unemployment rates for the study 

period are collected from the World Bank database. The 

hypothesis to be tested is: 
H02: There is no significant effect of unemployment on 

the prevalence of undernourishment in the context of 

BRICS nations. 

Ha2: There is a significant effect of unemployment on the 

prevalence of undernourishment in the context of BRICS 

nations. 

 

3. Environmental Health (GHG): Greenhouse Gas (GHG) 

emissions per capita serve as a proxy for environmental 

health. It measures the average amount of greenhouse 

gas emissions, including methane (CH4), nitrous oxide 

(N2O), and carbon dioxide(CO2), emitted per person 

within a country measured in metric tons (t). The data for 

this variable has been sourced from the JRC/IEA 2023 

Report on ‘GHG Emissions of all World Countries’.[10] 

The hypothesis has been formulated as follows: 
H03: There is no significant effect of Environmental 

Health on the prevalence of undernourishment in the 

context of BRICS nations. 

Ha3: There is a significant effect of Environmental Health 

on the prevalence of undernourishment in the context of 

BRICS nations. 
 

4. Health Expenditure (HEALTH): Current health 

expenditure (% of GDP) captures the proportion of a 

country’s GDP allocated to health expenditures in a 

given year, reflecting national priorities in healthcare 

funding and resource allocation. The data for this has 

also been sourced from the World Bank database. The 

hypothesis for the same is: 
H04: There is no significant effect of health expenditure 

on the prevalence of undernourishment in the context of 

BRICS nations. 

Ha4: There is a significant effect of health expenditure on 

the prevalence of undernourishment in the context of 

BRICS nations. 
 

2.3. Model Diagnostics 

In order to conduct a fixed effects regression, the model 

calls for the satisfaction of the following three assumptions: 

absence of multicollinearity, serial correlation and 

heteroskedasticity. Multicollinearity is a situation wherein 

there is high inter-correlation or inter-association between the 

independent variables. It has been considered as a sort of 

disturbance in the data. The results of the regression analysis 

lose their reliability if multicollinearity is present in the data. 

There are two commonly used methods of testing 

multicollinearity – manual assessment using a correlation 

matrix and variance inflation factor (VIF). First, the 

correlation between independent variables in this model has 

been calculated (See Table 1). Subsequently, VIF has been 

used as well. As can be observed, there is no problem with 

multicollinearity in the dataset, as all the correlation 

coefficients lie within the acceptable range of -0.8 to 0.8 and 

VIF < 10 (Mean VIF = 1.523), which represents the generally 

accepted threshold for multicollinearity.  

 
Table 1. Correlation matrix of independent variables 

Variables GDPGR UNEMP GHG HEALTH 

GDPGR 1.000    

UNEMP -0.414 1.000   

GHG -0.238 0.074 1.000  

HEALTH -0.579 0.581 0.179 1.000 
Source: STATA Output 

 

Furthermore, the presence of autocorrelation in a 

regression model suggests that the values pertaining to a time 

series are influenced by the lagged version of itself, which can 

create a large bias in the standard errors. The Wooldridge test 

for autocorrelation of the model data has a p < 0.05, which 

indicates that there is the presence of first-order 

autocorrelation.  

 

Finally, the Modified Wald test for groupwise 

heteroskedasticity shows chi2(5)=215.46 with a p < 0.05. This 

result confirms the presence of heteroskedasticity in the 

dataset. The ‘vce(cluster id)’ command available in Stata 

software has been applied to overcome this. Clustering 

corrects the standard errors and tests statistics to allow for 

autocorrelation and heteroscedasticity. [11] 

 

3. Results and Discussion 
This section interprets the results of the regression 

analysis, which examines the impact of macroeconomic 

variables on undernourishment in BRICS countries. To ensure 

accuracy, the three key assumptions for regression analysis 

were verified as mentioned above.  

 
Table 2. Descriptive statistics 

Variable Obs Mean SD Min Max 

P_UN 105 6.637 5.465 2.5 22 

GDPGR 105 4.504 3.987 -7.8 14.231 

UNEMP 105 10.241 6.433 3.8 28.77 

GHG 105 8.67 4.753 1.812 18.147 

HEALTH 105 5.927 2.006 2.858 10.313 
Source: STATA Output

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC130363/co2_emissions_of_all_world_countries_online_final_2.pdf
https://www.stata-press.com/books/preview/mus2-preview.pdf
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Table 2 presents descriptive statistics for key 

socioeconomic and environmental variables across the BRICS 

nations from 2001 to 2021. The prevalence of 

undernourishment (P_UN) shows a mean of 6.637% with a 

high standard deviation of 5.465%, indicating moderate but 

variable undernourishment levels across these countries. High 

variability in undernourishment points to severe food security 

issues in some regions, contrasting with better conditions in 

others. GDP growth rate (GDPGR) averages 4.504% with a 

significant standard deviation of 3.987%, highlighting 

fluctuating economic performance, from a contraction of -

7.8% to a robust growth of 14.231%. The unemployment rate 

(UNEMP) exhibits a mean of 10.241% and a large standard 

deviation of 6.433%, reflecting diverse labor market 

conditions ranging from 3.8% to 28.77%. Greenhouse gas 

emissions (GHG) average 8.67 metric tons per capita, with 

variability (SD of 4.753) indicating differing environmental 

impacts, from as low as 1.812 to as high as 18.147 metric tons. 

Health expenditure (HEALTH) averages 5.927% of GDP, 

with a standard deviation of 2.006%, showcasing varying 

investment levels in public health. These statistics underscore 

significant disparities among the BRICS countries.  

 

The analysis in Table 3 provides the statistical test for 

overall model fit in terms of the F ratio. Since the significance 

(p-value = 0.000) for the F-test is less than 0.05, the overall 

regression model has the best fit. Furthermore, the R² value of 

0.508 for this model suggests that the independent variables 

account for approximately 51 per cent of the variation in the 

dependent variable. 

 
Table 3. Results of panel data regression using fixed effects model 

DV: ROE Coefficient P-value 

Constant 12.692 0.026 

GDPGR 0.112 0.000*** 

UMEMP -.1 0.407 

GHG -1.491 0.002*** 

HEALTH 1.246 0.147 

R-Squared 0.508 No. of obs 105 

F-Test 113.782 Prob > F 0.0000 
*p<0.10, **p<0.05, ***p<0.01 

Source: STATA Output 

 

The regression analysis reveals a significant positive 

impact of GDP growth on undernourishment in BRICS 

countries (𝛽=0.112, t=17.01, p<0.01). This counterintuitive 

finding suggests that higher economic growth actually leads 

to an increase in undernourishment. This can be explained by 

the fact that economic growth often exacerbates income 

inequality. The benefits of growth are not evenly distributed, 

leaving large segments of the population, particularly the 

poor, undernourished [12], [13]. Fast-paced urbanization 

linked to economic development tends to prioritize cities over 

rural areas, neglecting the welfare of rural populations and 

increasing their vulnerability. [14] Additionally, the focus on 

industrial and service sectors at the expense of agriculture and 

food security results in insufficient investment in these critical 

areas, leading to a decreased food supply for marginalized 

groups [14]. Furthermore, economic growth often leads to 

environmental degradation, which negatively impacts 

agricultural productivity and food security through 

deforestation, water pollution, and soil degradation [12]. 

 

Contrary to these findings, some studies suggest that 

economic growth, particularly when combined with measures 

aimed at poverty reduction and agricultural improvement, can 

reduce undernourishment. Investments in social programs and 

rural development can help ensure a more equitable 

distribution of growth benefits [13]. Technological 

advancements in agriculture, supported by economic growth, 

can also enhance food security. However, in BRICS countries, 

investment has primarily focused on industrialization rather 

than agriculture, which explains why these positive effects 

have not been observed [14] 

 

Furthermore, the analysis shows that the unemployment 

rate does not significantly impact undernourishment in BRICS 

countries (𝛽=-0.1, t=-0.93, p>0.05). This indicates that 

changes in unemployment rates do not have a notable effect 

on undernourishment. Various studies suggest that while 

unemployment can influence food insecurity, it is not the sole 

cause. Factors such as economic growth, household size, 

conflict, and environmental conditions also play crucial roles 

in undernourishment. For instance, studies in Nigeria have 

demonstrated that food insecurity is affected by multiple 

factors, including household size, economic shocks, and 

demographic variables. Larger households, which often have 

more members competing for limited resources, may 

experience higher rates of undernutrition despite employment 

status. The need to distribute resources among more people 

can lead to insufficient nutrition, even if some household 

members are employed [15]. Contradictory findings in 

developed countries link higher unemployment to increased 

food insecurity due to the direct loss of income and inability 

to afford adequate food. [16] This discrepancy could be 

attributed to the significant informal sector employment in 

BRICS countries. Studies in regions with strong informal 

sectors have shown that the impact of unemployment on food 

security is less pronounced, supporting the findings in the 

BRICS context. [17] 

 

The analysis reveals a significant negative impact of 

greenhouse gas emissions on the prevalence of 

undernourishment in BRICS countries (𝛽=-1.491, t=-7.34, 

p<0.01). This suggests that higher greenhouse gas emissions 

are associated with lower levels of undernourishment. While 

this finding appears counterintuitive, several factors may 

explain this relationship. Firstly, investments in biotechnology 

and agricultural innovations have played a crucial role in 

enhancing food security. Advances in biotechnology have led 

to the development of crops that are resistant to pests, diseases, 

and adverse weather conditions. These improved crop 

https://www.tandfonline.com/doi/pdf/10.1080/17449057.2021.1975414
https://books.google.co.in/books?hl=en&lr=&id=uhC9DwAAQBAJ&oi=fnd&pg=PR5&dq=Ouyang,+Y.,+Yi,+X.,+Tang,+L.+(2019)&ots=6GAfYm_yCb&sig=Ee8CJDTVuPvgABi9tfsSlDP1EfQ&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=DBxpDwAAQBAJ&oi=fnd&pg=PA8&ots=OkdT3wXt1F&sig=7KYJeTqNBNglpDk0N24K1gp8cL4&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=DBxpDwAAQBAJ&oi=fnd&pg=PA8&ots=OkdT3wXt1F&sig=7KYJeTqNBNglpDk0N24K1gp8cL4&redir_esc=y#v=onepage&q&f=false
https://www.tandfonline.com/doi/pdf/10.1080/17449057.2021.1975414
https://books.google.co.in/books?hl=en&lr=&id=uhC9DwAAQBAJ&oi=fnd&pg=PR5&dq=Ouyang,+Y.,+Yi,+X.,+Tang,+L.+(2019)&ots=6GAfYm_yCb&sig=Ee8CJDTVuPvgABi9tfsSlDP1EfQ&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=DBxpDwAAQBAJ&oi=fnd&pg=PA8&ots=OkdT3wXt1F&sig=7KYJeTqNBNglpDk0N24K1gp8cL4&redir_esc=y#v=onepage&q&f=false
https://link.springer.com/article/10.1007/s40847-020-00116-y#citeas
https://journals.sagepub.com/doi/full/10.1177/21582440211023423
https://link.springer.com/article/10.1134/S1019331622210043
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varieties ensure stable and increased agricultural production, 

even in the face of environmental challenges. By mitigating 

the impact of unfavorable conditions on crop yields, 

biotechnology contributes to food security in regions 

vulnerable to climate shocks.[18] Additionally, modern 

farming techniques, such as precision agriculture, have 

optimized resource use, maintained soil health, and improved 

crop resilience. These technologies enhance the efficiency and 

sustainability of agricultural practices, helping to secure food 

supplies despite high emissions levels. 

 

However, it is essential to recognize the long-term 

negative impacts of greenhouse gas emissions. Environmental 

degradation resulting from high emissions—such as 

deforestation, soil erosion, and water pollution—can impair 

agricultural productivity and food security. While current 

technological advancements may offset some adverse effects, 

the long-term sustainability of this balance remains uncertain 

[19]. Furthermore, government policies in BRICS countries 

have played a significant role in mitigating the negative 

impacts of greenhouse gas emissions on food security. For 

instance, China’s policies aimed at enhancing food security 

while managing natural resources have been effective in 

addressing these challenges.[20] These policies, combined 

with technological advancements, help ensure that efforts to 

improve food security are successful. 

 

Finally, health expenditure does not have a statistically 

significant impact on the prevalence of undernourishment in 

BRICS countries (𝛽=1.246, t=1.79, p>0.05). This indicates 

that increased health expenditure does not necessarily 

translate into reduced undernourishment. One reason for this 

could be the uneven distribution of health resources. Health 

expenditures tend to be concentrated in urban areas and among 

wealthier individuals, leaving rural and impoverished areas 

underserved. This unequal distribution of health spending 

exacerbates health disparities and limits the effectiveness of 

financial resources in addressing undernutrition. [21] [22] 

Additionally, health expenditure alone does not guarantee 

comprehensive health services. Effective prevention and 

treatment of malnutrition require a range of services, including 

sanitation, maternal and child health care, and nutrition 

education. Without these targeted services, increased health 

spending may not significantly impact undernutrition rates 

[23] 

 

Contradictory evidence suggests that well-managed health 

expenditure can positively impact population health, including 

nutrition. Research indicates that improved health financing 

systems, which increase access to health services, can help 

prevent undernutrition and enhance overall health outcomes. 

Efforts to improve primary health care and public health 

initiatives have shown positive effects on the health and 

nutrition of disadvantaged groups in certain areas.[21] 

However, while increased health expenditure has the potential 

to improve nutrition and reduce undernourishment, its 

effectiveness depends on the equitable distribution of 

resources and the inclusion of comprehensive health services.  

 

4. Conclusion 
The objective of this paper was to analyze the influence 

of macroeconomic indicators on the undernutrition rate in 

BRICS countries from 2001 to 2021. The fixed-effects 

regression analysis revealed that economic growth and 

environmental health significantly impact undernourishment, 

while unemployment and health expenditure do not. The 

positive correlation between economic growth and 

undernourishment highlights the complexities of rapid 

economic development, including issues like income 

inequality and urban-rural disparities. Additionally, while 

increased greenhouse gas emissions were associated with 

lower undernourishment, this may reflect the short-term 

benefits of technological advancements in agriculture, 

overshadowed by long-term environmental degradation. 

 

These findings have important implications for 

policymakers in BRICS countries. To effectively combat 

undernutrition, policies must address income inequality and 

ensure that economic growth benefits all population segments, 

especially the rural and underprivileged. Policymakers should 

prioritize investments in sustainable agricultural technologies 

that can enhance food security without exacerbating 

environmental degradation.  

 

Moreover, comprehensive health services, including 

sanitation, maternal and child health care, and nutrition 

education, are crucial for improving nutritional outcomes. By 

focusing on equitable economic policies, ensuring that the 

benefits of economic growth reach all societal segments, 

particularly the marginalized and rural populations, 

implementing environmentally sensitive practices to mitigate 

the long-term adverse effects of industrialization on food 

security, and expanding health expenditures to include 

services that directly impact nutrition, such as maternal and 

child health programs and sanitation, BRICS countries can 

create a more inclusive and sustainable approach to reducing 

undernourishment. 

 

This study, however, has limitations. Firstly, focusing on 

four broad macroeconomic factors—economic growth, 

unemployment, health expenditure, and environmental 

health—may overlook other influential factors such as 

political stability, cultural norms, or agricultural policies. 

Secondly, the study period (2001-2021) includes significant 

events like the global financial crisis and the COVID-19 

pandemic, which may introduce additional variables affecting 

long-term trends.  

 

Finally, the findings may not be generalizable to other 

developing or developed nations due to the unique 

socioeconomic contexts of BRICS countries. Further research 

https://link.springer.com/article/10.1007/s11356-023-26031-3#citeas
https://link.springer.com/article/10.1007/s11356-023-31321-x
https://www.csis.org/analysis/chinas-food-security-key-challenges-and-emerging-policy-responses
https://www.mdpi.com/2071-1050/15/16/12385
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should incorporate more macroeconomic factors and consider 

micro-level data to provide a comprehensive understanding of 

the impact of various economic indicators on undernutrition. 

Expanding the scope of the study could yield more detailed 

insights and aid in developing targeted strategies to improve 

nutritional well-being globally. 

 

 

 

References 
[1] Ken Maleta, “Undernutrition,” Malawi Medical Journal, vol. 18, no. 4, pp. 189-205, 2006. [Google Scholar] [Publisher Link] 

[2] World Health Organization, Malnutrition, 2024. [Online]. Available: https://www.who.int/news-room/fact-

sheets/detail/malnutrition#:~:text=Globally%20in%202022%2C%20149%20million,overweight%20or%20living%20with%20obesity  

[3] Unicef, One Third of Children in the Developing World are Stunted by Malnutrition, 2009. [Online]. Available: 

https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition  

[4] Nisha Varghese, “Extent and Spread of Malnutrition Among Children Under Five in Indian States,” GeoJournal, vol. 89, 2024. [CrossRef] 

[Google Scholar] [Publisher Link] 

[5] K.M. Zurnila, M. Saiful, and M. Selvi, “Identifying Determinants of Child Malnutrition Using Spatial Regression Analysis,” IOP 

Conference Series: Materials Science and Engineering, vol. 506, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[6] Adnan Khalil et al., “Determinants of Malnutrition Among Children Less Than Five Years of Age,” Asian Journal of Allied Health 

Sciences, vol. 3, no. 4, 2018. [Google Scholar] [Publisher Link]  

[7] Zerihun Yohannes Amare, Mossa Endris Ahmed, and Adey Belete Mehari, “Determinants of Nutritional Status Among Children Under 

Age 5 in Ethiopia: Further Analysis of the 2016 Ethiopia Demographic and Health Survey,” Globalization and Health, vol. 15, 2019. 

[CrossRef] [Google Scholar] [Publisher Link] 

[8] Harold Alderman, Jere R. Behrman, and John Hoddinott, Nutrition, Malnutrition and Economic Growth, MIT Press, 2003. [CrossRef] 

[Google Scholar] [Publisher Link] 

[9] Faareha Siddiqui et al., “The Intertwined Relationship between Malnutrition and Poverty,” Frontiers in Public Health, vol. 8, pp. 1-5, 

2020. [CrossRef] [Google Scholar] [Publisher Link] 

[10] M. Crippa et al., CO2 Emissions of all World Countries, Publications Office of the European Union, Luxembourg, 2022. [CrossRef] 

[Google Scholar] [Publisher Link] 

[11] A. Colin Cameron, and Pravin K. Trivedi, Microeconometrics Using Stata Cross-Sectional and Panel Regression Models · Volume 1, 

StataCorp LLC, 2022. [Google Scholar] [Publisher Link] 

[12] Matthew Louis Bishop et al., “Secession, Territorial Integrity and (Non)-Sovereignty: Why do Some Separatist Movements in the 

Caribbean Succeed and Others Fail?,” Ethnopolitics, vol. 21, no. 5, pp. 538-560, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[13] Yao Ouyang, Xianzhong Yi, and Lingxiao Tang, Growth and Transformation of Emerging Powers, Truth and Wisdom Press, pp. 1-280, 

2019. [Google Scholar] [Publisher Link] 

[14] Sergey Smirnov, Ataman Ozyildirim, and Paulo Picchetti, Business Cycles in BRICS, Springer Cham, 2019. [CrossRef] [Google Scholar] 

[Publisher Link] 

[15] Nkechi S. Owoo, “Demographic Considerations and Food Security in Nigeria,” Journal of Social and Economic Development, vol. 23, 

pp. 128-167, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[16] Shabir Mohsin Hashmi et al., “The Impact of GDP and its Expenditure Components on Unemployment within BRICS Countries: Evidence 

of Okun’s Law from Aggregate and Disaggregated Approaches,” SAGE Open, vol. 11, no. 2, 2021. [CrossRef] [Google Scholar] [Publisher 

Link] 

[17] M. Yu. Beletskaya, “International Development Cooperation: US Policies,” Herald of the Russian Academy of Sciences, vol. 92, pp. 

S1390-S1396, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[18] Evans Brako Ntiamoah et al., “How do Carbon Emissions, Economic Growth, Population Growth, Trade Openness and Employment 

Influence Food Security? Recent Evidence from the East Africa,” Environmental Science and Pollution Research, vol. 30, pp. 51844-

51860, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[19] Qamar Abbas et al., “BRICS and The Climate Challenge: Navigating the Role of Factor Productivity and Institutional Quality in CO2 

Emissions,” Environmental Science and Pollution Research, vol. 31, pp. 4348-4364, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[20] Kevin Dong et al., China’s Food Security: Key Challenges and Emerging Policy Responses, CSIS, 2024. [Online]. Available: 

https://www.csis.org/analysis/chinas-food-security-key-challenges-and-emerging-policy-responses  

[21] Pragyan Monalisa Sahoo, Himanshu Sekhar Rout, and Mihajlo Jakovljevic, “Dynamics of Health Financing among the BRICS: A 

Literature Review,” Sustainability, vol. 15, no. 16, p. 12385, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Wenxin Wang et al., “Environmental Factors and Its Influence on Human Health in BRICS: Implications for Human Development,” 

Environmental Science and Pollution Research, vol. 30, pp. 22509–22519, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[23] Jun Jiao et al., “Core Policies Disparity Response to COVID-19 Among BRICS Countries,” International Journal for Equity in Health, 

vol. 21, pp. 1-17, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Undernutrition&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3345626/#:~:text=Undernutrition%20denotes%20insufficient%20intake%20of,denotes%20both%20undernutrition%20and%20overnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition#:~:text=Globally%20in%202022%2C%20149%20million,overweight%20or%20living%20with%20obesity
https://www.who.int/news-room/fact-sheets/detail/malnutrition#:~:text=Globally%20in%202022%2C%20149%20million,overweight%20or%20living%20with%20obesity
https://www.unicef.cn/en/press-releases/one-third-children-developing-world-are-stunted-malnutrition
https://doi.org/10.1007/s10708-024-11050-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Extent+and+spread+of+malnutrition+among+children+under+five+in+Indian+states&btnG=
https://link.springer.com/article/10.1007/s10708-024-11050-5
https://doi.org/10.1088/1757-899X/506/1/012051
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Identifying+Determinants+of+Child+Malnutrition+Using+Spatial+Regression+Analysis&btnG=
https://iopscience.iop.org/article/10.1088/1757-899X/506/1/012051/meta
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.+Determinants+of+Malnutrition+Among+Children+Less+Than+Five+Years+of+Age&btnG=
https://www.researchgate.net/publication/332301054_8_Determinants_of_Malnutrition_Among_Children_Less_Than_Five_Years_of_Age
https://doi.org/10.1186/s12992-019-0505-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determinants+of+nutritional+status+among+children+under+age+5+in+Ethiopia%3A+further+analysis+of+the+2016+Ethiopia+demographic+and+health+survey&btnG=
https://link.springer.com/article/10.1186/s12992-019-0505-7
https://doi.org/10.7551/mitpress/3451.003.0012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nutrition%2C+Malnutrition+and+Economic+Growth&btnG=
https://direct.mit.edu/books/edited-volume/2881/chapter-abstract/78148/Nutrition-Malnutrition-and-Economic-Growth?redirectedFrom=PDF
https://doi.org/10.3389/fpubh.2020.00453
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Intertwined+Relationship+Between+Malnutrition+and+Poverty&btnG=
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2020.00453/full
https://doi.org/10.2760/07904
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=CO2+emissions+of+all+world+countries&btnG=
https://op.europa.eu/en/publication-detail/-/publication/6c10e2bd-3892-11ed-9c68-01aa75ed71a1/language-en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adrian+Colin+Cameron%2C+P.+K.+Trivedi%2C+Microeconometrics+Using+Stata+Cross-sectional+and+panel+regression+models+%C2%B7+Volume+1&btnG=
https://www.stata.com/bookstore/microeconometrics-stata/
https://doi.org/10.1080/17449057.2021.1975414
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Secession%2C+Territorial+Integrity+and+%28Non%29-Sovereignty%3A+Why+do+Some+Separatist+Movements+in+the+Caribbean+Succeed+and+Others+Fail%3F&btnG=
https://www.tandfonline.com/doi/full/10.1080/17449057.2021.1975414
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Growth+and+Transformation+of+Emerging+Powers&btnG=
https://books.google.co.in/books?hl=en&lr=&id=uhC9DwAAQBAJ&oi=fnd&pg=PR5&dq=Growth+and+Transformation+of+Emerging+Powers&ots=6GBaXg_BJ6&sig=g8LPnNKdzC4fYOfIFLNMt6tB8dE&redir_esc=y#v=onepage&q=Growth%20and%20Transformation%20of%20Emerging%20Powers&f=false
https://doi.org/10.1007/978-3-319-90017-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Business+Cycles+in+BRICS&btnG=
https://link.springer.com/book/10.1007/978-3-319-90017-9
https://doi.org/10.1007/s40847-020-00116-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Demographic+considerations+and+food+security+in+Nigeria&btnG=
https://link.springer.com/article/10.1007/s40847-020-00116-y
https://doi.org/10.1177/21582440211023423
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Impact+of+GDP+and+Its+Expenditure+Components+on+Unemployment+Within+BRICS+Countries%3A+Evidence+of+Okun%E2%80%99s+Law+From+Aggregate+and+Disaggregated+Approaches&btnG=
https://journals.sagepub.com/doi/full/10.1177/21582440211023423
https://journals.sagepub.com/doi/full/10.1177/21582440211023423
https://doi.org/10.1134/S1019331622210043
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=International+Development+Cooperation%3A+US+Policies&btnG=
https://link.springer.com/article/10.1134/S1019331622210043
https://doi.org/10.1007/s11356-023-26031-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=How+do+carbon+emissions%2C+economic+growth%2C+population+growth%2C+trade+openness+and+employment+influence+food+security%3F+Recent+evidence+from+the+East+Africa&btnG=
https://link.springer.com/article/10.1007/s11356-023-26031-3
https://doi.org/10.1007/s11356-023-31321-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=BRICS+and+the+climate+challenge%3A+navigating+the+role+of+factor+productivity+and+institutional+quality+in+CO2+emissions&btnG=
https://link.springer.com/article/10.1007/s11356-023-31321-x
https://www.csis.org/analysis/chinas-food-security-key-challenges-and-emerging-policy-responses
https://doi.org/10.3390/su151612385
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dynamics+of+Health+Financing+among+the+BRICS%3A+A+Literature+Review&btnG=
https://www.mdpi.com/2071-1050/15/16/12385
https://doi.org/10.1007/s11356-022-23678-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Environmental+factors+and+its+influence+on+human+health+in+BRICS%3A+implications+for+human+development&btnG=
https://link.springer.com/article/10.1007/s11356-022-23678-2
https://doi.org/10.1186/s12939-021-01614-z
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Core+policies+disparity+response+to+COVID-19+among+BRICS+countries&btnG=
https://link.springer.com/article/10.1186/s12939-021-01614-z

