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PP: : Introduction: Governments often implement policies to support
: agricultural production, primarily to ensure food security and strengthen
Use your device to scan and : farmers' livelihoods. This study analyzes the effects of aligning guaranteed
read the article online : crop purchase prices with global levels under two scenarios: free market

: and preferential exchange rates. It also evaluates the impact of removing
¢ chemical fertilizer subsidies on crop patterns, farmers' income, and input
: use in the Ramjerd plain of Fars province.
: Materials and Methods: In this study, a Positive Mathematical
¢ Programming (PMP) model was used to analyze three scenarios. Data were
: collected through questionnaires and statistical reports from the
Agricultural Jihad Organization of Fars Province for the agricultural year
{ 1400-1401.
: Findings: The results indicated that in the first scenario, the area under
: cultivation for water-saving crops, particularly wheat, increased, while the
. : area for water-intensive crops like rice and tomatoes decreased. In the
Doi: : second scenario, the area for water-saving crops like rapeseed and barley
: declined. The third scenario saw a reduction in wheat cultivation with the
: highest water consumption reduction of 1.2%. Farmers' income increased
:in the first two scenarios but dropped significantly in the third. Chemical
Keywords: Government support fertilizer use rose in the first two scenarios, with no decrease in nitrate

po”cy, exchange rate, Opt|ma| fertilizer use in the third.
cropping pattern, PMP, water : Conclusion: Raising crop prices can alter cropping patterns, impacting
consumption : water use and farmers' income. Removing chemical fertilizer subsidies may

¢ reduce water use but negatively affect farmers' income. This study helps
: policymakers understand the economic and environmental impacts of
agricultural policies.
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Extended Abstract

Introduction

Agriculture's role in economic development has
led Iranian policymakers to focus on increasing
farmers' production and income (Mansouri et
al., 2009). Farmers' acceptance of new policies
is crucial for their success. The government has
implemented  various  support  policies
(Shokatfadaee & Khalili, 2011). The OECD
reports that 54 countries provided over $600
billion annually to agriculture from 2017 to
2019 (OECD, 2020a). However these policies
affect farming practices and input use,
potentially causing environmental impacts
(Lankoski & Thiem, 2020). One of the
government's key price support policies in the
agricultural sector is the guaranteed purchase
price policy. Over the years, guaranteed prices
for agricultural products have typically not
been set based on targeted and supportive
criteria (Nouri, 2004) Another policy is input
subsidies, particularly for chemical fertilizers,
which can influence farmers' decisions on crop
pattern (Shirmahi et al., 2014). So This study
examines the potential impacts of support
policies on agriculture, particularly on the use
of chemical inputs and scarce resources like
water. It focuses on the effects of guaranteed
purchase prices and the removal of input
subsidies, especially chemical fertilizers, on
crop patterns in the Ramjerd plain of Fars
province.

Materials and Methods

In this study, the Positive Mathematical
Programming (PMP) model was used to
achieve the research objectives and analyze the
impacts. This model first simulates farmers'
behavior and then applies the policies, avoiding
common shortcomings of linear programming
models. As a result, it can provide more reliable
and valid outcomes compared to other models.
Understanding farmers' behavior in response to
policies is crucial. Using a model like PMP to
predict farmers' reactions to potential,
unimplemented policies is essential. Normative
Mathematical Programming (NMP) models
often show significant differences between the
proposed optimal cropping pattern and the
actual cropping pattern used by farmers.
However, PMP models incorporate calibration
constraints, making the proposed optimal
cropping pattern closer to reality. Thus, these
models are called realistic or positive planning

models. PMP is used to analyze potential
agricultural policies and simulate farmers'
behavior. The PMP model was first introduced
by Howitt in 1995. Howitt (1995) and Paris and
Howitt (1998) described solving the PMP
model in three steps, which are detailed below.
First, the model is calibrated to observed data to
accurately reflect the current situation and
farmers' behavior. This step involves creating a
profit-maximizing objective function and
applying resource constraints along with a
calibration constraint. The main difference
between this model and the Linear
Programming (LP) model is the addition of the
calibration constraint. Second, cost functions
for different crops are estimated based on this
calibrated data. Finally, the model simulates the
effects of various policies on crop patterns,
input use, and farmers' income, providing
valuable insights into potential outcomes.

Findings

This study examines the effects of three distinct
policy interventions on the agricultural sector
of Ramjerd Plain, Fars Province, Iran.
Employing the Positive  Mathematical
Programming (PMP) model, the research
investigates the impact of price supports for
strategic products and subsidies for chemical
fertilizers on cropping patterns, water
consumption, farmer income, and input use.

The first scenario simulates increasing the
guaranteed purchase price of strategic products
to global levels with a free market exchange
rate. This scenario leads to an increase in the
cultivation of water-saving crops, a decrease in
water-intensive  crops,  reduced  water
consumption, and increased farmer income.
However, it also results in a rise in chemical
fertilizer and pesticide use.

The second scenario analyzes the impact of
increasing strategic product prices with a
preferred exchange rate. While farmer income
still increases, the cultivation area of water-
saving crops like rapeseed and barley
decreases, leading to a slight increase in water
consumption. Chemical fertilizer and pesticide
use remain largely unchanged.

The third scenario explores the effect of
removing subsidies on chemical fertilizers.
This intervention results in a significant
reduction in wheat cultivation and water
consumption, potentially contributing to more
sustainable agricultural practices. However, it



also significantly lowers farmer income and
fails to reduce the use of nitrate fertilizers.

Discussion and Conclusion

The study suggests that increasing the price of
strategic products can lead to changes in
cropping patterns that may affect water
consumption and farmer income. Removing
subsidies on chemical fertilizers, on the other
hand, seems to have a negative impact on
farmer income but could potentially lead to
more sustainable agricultural practices, as
indicated by the reduction in water
consumption and the cultivation area of water-
intensive crops. Therefore, it is essential for
policymakers in Ramjerd Plain to support
farmers through alternative measures to
cushion the economic effects of such policy
shifts.

The results of this study could inform
policymakers about the potential economic and
environmental impacts of different agricultural

policies. They may need to balance the goals of
food security, farmer livelihoods, and
environmental sustainability when designing
and implementing agricultural  support
programs.
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