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Food security is one of the basic needs of all human societies and has been given 
much attention as one of the axes of development in Iran's economic, social, and 
cultural development programs. The environment is the habitat of humans and the 
basis of all human activities. Considering the role and importance of the 
environment in food supply and food security, this study uses a system of 
simultaneous equations- seemingly unrelated regression estimation–to investigate 
the impact of environmental, economic, and agricultural variables on Iran's food 
security in the period 1990-2021. The results of the study showed that the 
variables of environmental footprint, added value of the agricultural sector, gross 
domestic product per capita, cereal yield, and energy consumption, with 
coefficients of 0.605, 0.122, 0.012, 0.373, and 0.202, respectively, had a positive 
and meaningful impact on Iran’s food security. In addition, the variables of 
environmental footprint added value of the agriculture sector, energy 
consumption, and inflation harmed the final consumption expenditure of 
households, with coefficients of 0.457, 0.176, 0.310, and 0.027, respectively. 
However, gross domestic product per capita with a coefficient of 0.115 caused an 
increase in the final consumption expenditure of households. Therefore, 
considering the importance of food security issues, it is suggested that to maintain 
and improve food security, agricultural sector support policies, increased 
investment in food production, and policies to increase people's purchasing power 
should be given more attention. Because the environment is the basis of all 
human activities, including food production, in the long term, attention should be 
paid to environmental sustainability and quality improvement. The use of less-
polluting technologies in the production of agricultural products and food can be 
effective in increasing food security. 
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INTRODUCTION 
The degradation of the environment and natural resources, increasing human hunger, and imbalances 
in people's diets have turned food security into one of the most critical issues for human societies 
(Willett et al., 2019). According to the FAO report, Iran ranks 82nd out of 125 countries in terms of 
food security. A factor contributing to this low rank is the excessive wastage of crops in this country 
(FAO, 2023). FAO estimates that to feed the growing world population, food production must be 
increased by about 50% by 2050. This will significantly increase greenhouse gas (GHG) emissions 
and other environmental impacts, including a decrease in biodiversity (FAO, 2019; Gaffney et al., 
2019; Govindan, 2018). With current food patterns, global GHG emissions from food production are 
expected to increase by 80% by 2050 (Bowdren and Santo, 2019). Environmental unsustainability is 
much greater in developing countries than in developed countries because economic and social 
poverty in these societies is much higher, and poverty can be considered the most fundamental factor 
of unsustainability and ecological degradation (Mohammadi Dahcheshmeh et al., 2014). This study 
aims to investigate the impact of environmental footprint and economic and agricultural variables on 
food security in Iran from the perspective of food supply and demand. The contribution of the study 
lies in determining the relationship between food security and environmental sustainability, a topic 
that is largely understudied in Iran. 
 
DATA AND METHODS 
This study explores the effect of environmental footprint along with agricultural and economic factors 
on food security in Iran. Figure 1 displays the conceptual model of the research. 

 
Figure 1. The conceptual model fo the research (Source: Researchers) 

 
The final model of the food security index, based on the studies of Ozturk (2017), Capone et al. 
(2019), and Jemmali et al. (2021), was specified and examined as Eq. (1) and (2) with a linear-
logarithmic form in the form of simultaneous equations, considering the food production index (in the 
production or supply dimension) and the per capita household final consumption expenditure index (in 

the consumption or demand dimension). 
FOOD� � α� � α�AGRVAL � α�CEREAL � α�CO2 � α�ENERGY � α�GDP � α�INF � �  (1) 

FOOD� � α� � α�AGRVAL � α�CEREAL � α�CO2 � α�ENERGY � α�GDP � α�INF � �  (2) 

in which FOOD1 represents the per capita household final consumption expenditure (based on 2017 
basic prices), FOOD2 is the food production index, AGRVAL is the agricultural value added (based on 
2017 basic prices), CEREAL is the grain yield (kg/ha), CO2 is the per capita carbon dioxide emission 
(environmental footprint index), ENERGY is the energy consumption (fossil fuels), GDP is the per 
capita production, and INF is the inflation index. The required data were extracted from the official 
statistics of the Central Bank of the Islamic Republic of Iran, the Statistical Center of Iran, and the 
World Bank for the period 1990-2021. 
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Models called seemingly unrelated regressions can be used to estimate the system of simultaneous 
equations if there is no endogenous variable on the right side of all the equations of a system. Many 
theoretical models estimated based on econometrics include more than one equation. Thus, error terms 
in these equations appear to be simultaneously correlated because factors that are not considered in 
each equation and affect the error terms in one of the equations may also affect the error terms of other 
equations. Not considering this simultaneous correlation and estimating these equations separately 
makes the estimation of coefficients inefficient (Gujarati, 2003). If the simultaneous correlation 
between error terms is confirmed, the variance-covariance matrix and the generalized least squares 
method are used in Eviews software to estimate the coefficients of the variables in the equations. 
 
RESULTS AND DISCUSSION 
The results about consumption reveal that a 1% increase in the added value of the agricultural sector 
reduces household final consumption expenditure by 0.176%, whereas a 1% increase in grain yield 
results in a 0.199% decrease in expenditure. Additionally, a 1% increase in CO2 emissions and energy 
consumption reduces final consumption expenditure in Iran by 0.457% and 0.310%, respectively. 
Conversely, a 1% increase in per capita income increases household final consumption expenditure by 
0.115%, suggesting an improvement in food security. The negative and significant coefficient of the 
inflation variable (-0.027) indicates that rising inflation reduces consumer expenditure. 

Regarding production, it was found that a 1% increase in the added value of the agricultural sector 
enhances the food production and food security index by 0.122%. The grain yield variable also 
positively impacts the food production and food security index by 0.373%. Furthermore, a 1% 
increase in energy consumption and CO2 emissions as a major environmental pollutant boosts food 
production and improves food security in Iran by 0.202% and 0.605%, respectively. A 1% increase in 
per capita production raises food production by 0.012%, while the inflation variable has a negative but 
insignificant effect on production in this sector. 
 
CONCLUSIONS 
In Iran, policymakers have focused on ensuring and improving food security through institutional and 
product supports, such as providing subsidies on inputs, cheap energy, affordable credits, and 
guaranteed product prices. Energy consumption, GHG emissions, and environmental pollution have 
positively influenced food production and security. However, achieving food security without harming 
the environment remains a significant challenge since there is presently conflict between 
environmental sustainability and food security. In recent years, while malnutrition has been alleviated 
in Iran, CO2 emissions have risen, indicating inattention to environmental sustainability. Given the 
role of natural ecosystems in ensuring food security, their degradation by human activities poses a 
threat to long-term welfare and food security. With increasing food demand and excessive use of 
production factors like water and soil, it is essential to adopt less polluting and more efficient 
technologies to maintain food security. Therefore, it is recommended to stop traditional agriculture 
and replace it with sustainable methods to increase crop return. If the added value of the agricultural 
sector is increased through industrialization and the adoption of new environmentally friendly 
technologies, crop production and yields can be sustained or even increased along with reducing 
environmental pollution. Reducing food waste can also lower GHG emissions, so modifying societal 
consumption behavior regarding food waste can lead to improved food security and environmental 
sustainability. 
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