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One of the most important factors that improve most indicators of poverty is increasing the income
of the study population. In the agricultural sector, this can be achieved through proper resource man-
agement and appropriate cultivation pattern. The current study presents a mathematical programming
model that aims to optimize the Foster, Greer and Turbek (FGT) poverty index by generating higher in-
come by providing an optimal cultivation model. To evaluate the ability of the proposed model, rural
areas of Sardasht, Langirat suburbs, Dodangeh and Tashan were selected from Behbahan city. To calcu-
late the poverty line, the method of daily caloric requirement, which is estimated from the nutritional
performance matrix, was used. The required data were collected through the Jihad Agricultural Service
Centers of this city in the 2017-2018 crop year and the Statistics Center of Iran and analyzed by Excel and
GAMS software. The results showed that in the proposed model, while profits increased by 10.47%, the
area under wheat and alfalfa decreased and the area under watermelon and sugar beet increased. In
this model, the amount of water consumed decreased by about 0.5%. Also, by averaging the FGT index

Key words: in both current and optimal models, it was found that the numerical value of this index (the value of the
Cropping Pattern, objective function) in the whole city has decreased from 3.47 to 0.03. Therefore, the optimal model,
Optimization, : whileincreasing farmers' incomes, has reduced poverty and also reduced the use of scarce water inputs.
Poverty, FGT Index, Therefore, promoting the optimal model obtained in this study is recommended by the Agricultural Jihad
Behbahan  Organization.
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Extended Abstract issues in developing countries. In general, poverty refers

to a situation where the individual is facing a shortage of

1. Introduction resources. Residents of rural areas and households with

agricultural-based economies are more likely to be in

t the beginning of the 21st century, poverty due to over-reliance on natural resources, expo-

poverty is one of the most controversial sure to natural shocks (such as drought), and consequent-
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ly low income and income fluctuations. With respect to
extensive poverty in rural areas and more attention to
the economic aspect of poverty in Iran, it is necessary to
understand the different dimensions of poverty and its
related indicators to implement programs to combat this
phenomenon. Determining the cropping pattern aimed at
maximizing income can help reduce poverty in these ar-
eas. From a long time ago, determining the crop pattern of
each region has been one of the main duties of the orga-
nizations involved in the agricultural sector. Based on the
most comprehensive definition, the optimal cropping pat-
tern can be defined as a sustainable economic advantage
farming system based on macroeconomic policies, indig-
enous knowledge of farmers and optimal use of regional
potentials. Using this model, one can determine the maxi-
mum income from consuming a certain amount of inputs
that can reduce poverty in agricultural and rural areas. The
main purpose of this study is to present a mathematical
programming model to optimize the poverty index with
optimal utilization of agricultural production factors and
determine the optimal cropping pattern in rural areas of
Behbahan city. To this end, some sub-objectives such as
the calculation of the FGT poverty index in the current
situation of farmers and the optimization of the FGT pov-
erty index and cropping pattern are also examined.

2. Methodology

To optimize the poverty index by optimal use of agri-
cultural production inputs and to determine the optimal
cropping pattern in rural areas of Behbahan city, a math-
ematical programming model was used. The objective of
the study was to minimize the FGT poverty index. In the
first step, the FGT index was calculated for each region
by the relation FGT =(PL—(Y +AY,/PL))*. While the
FGT is the poverty index, PL represents the poverty line
and AY determines the rate of poverty reduction with the
ability to generate income by optimizing the crop pattern.
The most important restriction of the model is to prevent
income growth beyond the per capita poverty line due to
the FGT index constraint in the form of Y +AY <PL .
The other constraints of the model include land, water,
fertilizer, poison, machinery, labor force and maintain-
ing current profit. The poverty line was also estimated
through the need for daily calories and nutritional perfor-
mance matrix. The necessary data were collected through
interviews with the experts of each product, the experts
involved in collecting the production cost data of the
products under investigation. Also, data on the nutrition
matrix, household expenditure and income were collected
through the Iranian Statistics Center and analyzed using
GAMS and Excel software.
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3. Results

The average poverty index in the current and optimal
patterns in the whole city were 3.47 and 0.03, respective-
ly, indicating a significant reduction in poverty in the op-
timal use of production inputs. The area under wheat cul-
tivation in the optimum pattern compared to the current
pattern decreased by 23%. In contrast, the cultivation area
of watermelon, date and sugar beet increased by 41, 41
and 48%, respectively. Sesame in the Sardasht region and
bean in the Dodangeh region increased 53 percent. Ac-
cording to the results, the amount of water and fertilizer
consumed in the optimal cultivation pattern compared to
the current cultivation pattern decreased by 0.5% and 9%,
respectively. Generally, the profit of crops in the study
area was optimally increased by 11.7%, while the share
of Dodangeh and Sardasht regions was 19.3% and 13.9%
more significant in increasing the total profit of the city.
However, the least increase of about 3% was observed in
the Tashan region. Further details show that most crops
of study areas were profitable in the optimal pattern, but
crops such as wheat and tomato experienced a 31% and
132% decrease, respectively. The highest profit in the
optimum pattern related to watermelon and cucumber is
economically unprofitable.

4. Discussion

Comparing the optimal crop pattern to the current pat-
tern shows that the cultivation level of crops as well as the
use rate of all inputs, including the important and limited
input of water have decreased and producers' profit has
increased, so the current use of resources has not been
optimized and feasible. There is an increase in profits by
changing the pattern of cultivation. On the other hand, the
FGT index in the optimal crop pattern has drastically re-
duced with respect to the current pattern and shows that
this pattern contributes to the reduction of poverty by
increasing farmers' income. Therefore, it is suggested to
promote the optimal pattern by employing agricultural
promoters. Also, the Agricultural Jihad Organization and
the organs associated with crop production can increase
farmers' incomes and subsequently reduce poverty by
implementing supportive policies such as lending, crop
insurance and guaranteed purchase of crops.

5. Conclusion

According to the obtained results, it is suggested that
due to the difference between the current and optimal cul-
tivation patterns, the government should promote the op-
timal cultivation pattern by using agricultural promoters.
Also, Agricultural Jihad Organization and organizations
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related to agricultural production, by applying support-
ive policies such as lending, insurance of products and
guaranteed purchase of important agricultural products
of this city, which in the optimal pattern were faced with
an increasing level of cultivation, can increase farmers'
incomes and consequently p reduce poverty. Given that
the cultivation pattern can be related to a variety of issues
such as production sustainability, environmental issues,
logistics issues, transportation of agricultural products,
etc., it is suggested that in future studies of multi-objec-
tive patterns that can apply all cases, the above issues be
considered .
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