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Abstract

Effects of Climate Variability and Socio-Economic Variables
on Food Security in Iran

By
Navid Kargar Dehbidi

Food security is a multi-dimensional phenomenon that occurs when all people
have physical, economic, and social access to sufficient and safe food for an active
and healthy life at any time. Considering that food insecurity imposes a significant
burden on the society through health care and social cost, the achievement of food
security is one of the most important national and international development concerns.
One of the most important ways to improve food security is to pay special attention
to the agricultural sector. But this sector is the most vulnerable to the consequences
of climate change, which ranks first among the ten most dangerous human phenomena
and can severely affect different economic variables. Therefore, present study aimed
to (1) analyze dimensions of food security, (2) determine the effects of climate
variability and socio-economic variables on food security, and (3) adaptation to
climate variability and its associated factors in Iran. To this end, current study was
organized into three main sections. The first section deals with trends in food basket
composition of rural and urban households using indicator based methods such as
food consumption and energy requirement (kcal person—1 day—1). Information about
the consumption of different food groups was then used to identify food consumption
patterns using data mining methods and lastly a probit model was employed to
analysis socio-economic determinants of food insecurity index. Required data for this
section was obtained from national repeated cross section data on household
expenditure and income in 2020. These surveys are annually conducted by Statistical
Center of Iran. In the second section, the effects of climate change on food availability
were investigated using a panel approach. This model was then used to simulate
different climate change scenarios. Also, a Panel-VAR model was applied to study
the shocks of climate change, agricultural supply, wage, real interest rate, and energy
price index on food price index as the most important indicator for measuring food
access in Iran’s provinces. The last part of this section deals with the effects of
exchange rate and trade on food price index or food access in D-8 Islamic countries
using panel cointegration method. Finally, a propensity score matching (PSM)
approach was employed to evaluate the impact of adaptation practices on food security
in the Bakhtegan basin. Also, a multivariate probit model and an ordered probit model
were applied to investigate factors affecting adoption of climate change adaptation
strategies and adaptation intensity, respectively. A sample of 300 farmers was selected
for interview and collection of necessary household level data by a multi-stage
sampling method in the Bakhtegan basin. The results of the first section showed that
the amount of consumption of different food groups in rural and urban households is
decreasing with different trends, and with the continuation of this trend, more
households will face food insecurity. Moreover, the accuracy of the probit model
based on out of sample data to predict household food insecurity is 85%. Therefore,



using the model developed in this study and available data at the household level, it is
possible to predict the food insecurity of rural and urban households with acceptable
accuracy. Also, based on information about the consumption of different food groups
in households, this study extracted 6 and 5 independent and distinct food consumption
patterns for rural and urban households using association rules. Additionally, the
results of the potential impacts of climate change on crop production indicated that
under the scenario of 20% decrease in rainfall, it is expected, the supply of groups of
cereals, beans, oil plants and dairy products decrease on average by 5.08%, 7.58%,
3.06%, and 2.82%, respectively. As well, the results indicated that the share of
climatic variables, wage, food price index, real interest rate, and energy price index in
food price fluctuations are about 17%, 39.6%, 29%, 9.9% and 2.8%, respectively.
Besides, the findings of the panel cointegration analysis confirm a stable, long-run
relationship between the agricultural supply, exchange rate, wage, energy price, real
interest rate, trade balance of the agricultural and food price. In the long run, wage,
exchange rate, energy price and trade balance increase food price index, while
agricultural supply and real interest rate are effective in reducing this index. In
addition, the results of the propensity score matching demonstrated that if farmers
adopt the strategy of activity diversification and modern irrigation systems, the calorie
intake of sample households could increase by 219.85 and 182 kcal, respectively.
Thus, adoption of climate change adaptation strategies is the most important solution
to mitigate the negative consequences of climate change on food insecurity.
Furthermore, the results of the multivariate probit method showed that age of farmer,
farmers’ education, household size, household’s farm income, access to credit,
availability of irrigation water, agricultural machinery ownership, access to
agricultural extension services, number of crops planted, and soil quality as
significant determinants of adaptation strategies. Therefore, the findings of this study
verify that agriculture is considered the most endangered activity adversely affected
by climate changes and food security and ecosystem resilience are the most
concerning subjects worldwide. In this regard, climate—smart agriculture is the only
way to decrease negative impacts of climate variation on crop production and
adaptation.
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